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* UPON 

THE CONDITION AND PROGRESS OF THE U. S. NATIONAL MUSEUM 
DURING THE YEAR ENDING JUNE 30, 1898, 

BY 

CHARLES D. WALCOTT, 

Acting Assistant Secretary, Smithsonian Institution, in charge of the U. S. National 

Museum. 

GENERAL CONSIDERATIONS. 

ORGANIZATION.! 

In the introduction to the Report for the fiscal year ending June 30, 

1897, attention was called to a new plan of organization, which went 

_ into effect July 1, 1897, and the statement was made that the results 

of its operations would be considered in the Report for 1898. 

The various divisions and sections of Anthropology, Biology, and 

Geology, which had previously been conducted independently of one 

another, the curators and custodians reporting directly to the Assistant 

Secretary in charge of the Museum, were united under three head cura- 

tors, one of anthropology, another of biology, and a third of geology. 

This secured direct expert supervision and properly correlated the 

work of each Gepartment. Before, such correlation had been impossi- 

ble, owing to the large number of independent heads of sections and 
divisions in each department, who planned and executed the work more 

or less independently of one another. The official correspondence was 

also more closely centralized in the executive office of the Museum. 

Anthropology.—In the Department of Anthropology a large amount 

of work was done by Mr. W. H. Holmes in reorganizing and installing 

the exhibits, under a general scheme approved early in the year. The 

organization of the department, the personnel, and the details of the 

work will be found in his report. There are a number of sections that 

have not yet been assigned to any division, remaining for the present 

under the direct supervision of the head curator. Moreover, the clas- 
sification of material and the division of work among the various mem- 

bers of the present staff, so far as it has progressed, is largely tentative, 

owing to the staff being composed of specialists in limited portions of 

the field of anthropology; this necessitates a somewhat arbitrary 

' The organization of the staff is given in Appendix I. 

3 



4 REPORT OF NATIONAL MUSEUM, 1898. 

classification and organization. As the various branches of the work 

develop, and increase is made in the number of curators, reclassifica- 

tion of material and readjustment of the force will gradually lead to a 

satisfactory and permanent organization. 

The accessions to the department were numerous and valuable. 

Among those of more notable importance is a collection of antiquities 

and ethnological material, the bequest of the late Mr. W. Hallett 

Phillips, of Washington, to the Smithsonian Institution. This collec- 

tion is not only of great extent, but of exceptional value to archzolog- 

ical science. It contains 12,467 ancient relics, mainly stone implements 

from the Potomac region, and 106 ethnological specimens from Poly- 

nesia. By transfer from the Bureau of American Ethnology the 

Museum received material from Arizona, Arkansas, and Georgia; and 
by transfer from the Army Medical Museum, a collection of 2,206 
human crania, representing mainly the Indian tribes, ancient and mod- 

ern, of North America. There was received on deposit, and at the 

same time offered for sale, an extensive collection of stone implements 

and other ancient relics from various parts of Georgia, together with 

a collection of ethnological material from the Indians of the Great 

Plains and the Rocky Mountains, made by Emile Granier, of Paris. 

Valuable deposits were made by Prof. Alexander Graham Bell. These 

include a large number of pieces of apparatus made and used by him in 

his experiments and researches in various branches of electrical sei- 

ence. The General Electric Company also deposited many pieces of 

original apparatus connected with the early use of electricity for light- 

ing, the transmission of power, and like purposes. Other valuable 

deposits are described in the report of the head curator. 

During the year there were prepared by the curators and expert 

preparators of the department a number of models illustrating primitive 

life, processes, implements, utensils, ete. 

The research work of the department during the year was extensive, 
the study, comparison, and classification of the collections before instal- 

lation being essential to their intelligent utilization. 

The system of installation inaugurated by Mr. Holmes is somewhat 

elaborate. The primary arrangement is founded, first, on the geo- 
graphical or ethnographical assemblage, and, second, on the develop- 

mental or genetic assemblage. Other methods may be classed as special. 

They are the chronological, the comparative, the individual, ete. The 

primary methods are adapted to the presentation of the general truths 

of anthropology, and the special methods are available for limited por- 

tions of the field. A full description of the method of installation will 

be found in Mr. Holmes’s report. 

Biology.—The Department of Biology was embarrassed by reason of 

Dr. True’s time being largely consumed in executive work, and it was 

not until late in the year that he secured an assistant curator to take 

charge of the work in the Division of Mammals. 
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In many ways the Department of Biology, when established at the 

beginning of the fiscal year, was in much better condition than either 

of the other two departments. The several zoological divisions already 

existing and the Division of Plants were brought together under a 

separate administrative head. As many of these divisions have been 

in existence since the reorganization of the Museum in 1881, and 

several of them for a much longer period, the organization of the 

department was a relatively simple matter. The biological specimens 

constitute the larger part of the Museum collections. They had been 

in charge of curators and assistants who followed the well-defined and 

long-established methods of systematic zoology and botany, and there- 

fore no radical changes in the scientific methods or in the business 

administration of these divisions were required. The efforts of the 

head curator were largely in the direction of developing those features 

which, from various cases, had not had due prominence. He found the 

same difficulties met with by the other head curators in regard to 

laboratory and exhibition space and the force at his command. A large 

amount of the biological material is displayed in the Smithsonian build- 

ing. The bringing together of all the invertebrates in this building 

was accomplished during the year, and this is a great gain in the classi- 

fication of the exhibits. These collections include insects, mollusks, 

and all other classes of invertebrates. The display in Musuem build- 

ing includes the mammals, batrachians, reptiles, fishes, and the collec- 

tions representing comparative anatomy. The birds remain in the 

Smithsonian building, it having been found impracticable to transfer 

this large exhibit to the Museum building. 

The erection of galleries in the Museum building—a subject adverted 

to later—while not involving great changes in this department, as in 

the departments of Anthropology and Geology, rendered necessary the 

complete reinstallation of the large exhibition series of mammals. In 

the reinstallation Dr. True arranged the zoological exhibition on a 

faunal basis, special prominence being given to the faunas of the United 

States. This principal series is to be supplemented by various smaller 

series illustrating important topics in biology. 

The additions to the zoological and botanical collections were nu- 

merous, and in some directions unusually important. The generous 

donation of Messrs. Hubbard and Schwarz of their collection of Coleop- 

tera, principally North American, comprising about 200,000 specimens 

and representing approximately 12,000 species, is of great importance, 

as it places the National Museum in advance of all others as regards 

North American Coleoptera. Dr. W. L. Abbott continued his liberal 

gifts to the Museum by presenting large collections of birds, mammals, 

reptiles, insects, and other animals from lower Siam and Kashmir; and 

Dr. W. L. Ralph supplemented his valuable additions to the collections 

of birds’ eggs. The largest acquisition to the mollusks consisted in 

the gift by Dr. R. Ellsworth Call of a collection including over 86,000 

Specimens. 
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Great activity prevailed during the year in the Division of Plants. 

Accessions to the number of 307 were made, including the purchase of 

all of the most valuable sets of American plants offered for sale that 

were needed to fill out the Government collections. This division is 

more fortunate than others in the Museum, having funds from which 

such purchases can be made. 

The scientific bureaus of the Government, including the Fish Com- 

mission and the Biological Survey of the Department of Agriculture, 

continued to make very valuable additions to the national biological 

collections. A full description of these, and also of numerous additions 

from individuals, is given in the report of the head curator of the depart- 
ment, where also will be found the changes in the personnel and an 

account of the work for the year. 

Geology.—In the Department of Geology Dr. Merrill gave a large por- 

tion of his time during the year to studying various HKuropean museums 

for the purpose of obtaining information as to the best cases and methods 

of installation of collections in museums. In addition to the head 
curator’s absence, nearly all work was suspended in the exhibition halls 

during the construction of the new galleries and exhibition cases, so 

that little progress was made in the exhibition series during the first 

half of the year. Dr. Merrill resumed active charge of the department 

early in November, when he began a systematic examination of the 

written and printed records of the various exploring expeditions and 

surveys, with a view to ascertaining what geological material had been 

collected which could properly be considered the property of the Gov- 

ernment, and what disposition had been made of the same. The law 

provides that collections made for the Government shall, when no 

longer needed for investigations in progress, be deposited in the National 

Museum.' It was found that this law had not in all cases been enforced, 
with the result that several important collections had not been trans- 

ferred to the Museum, although several of the earlier exploring expe- 

ditions had passed out of existence, and in several instances the 

individuals making the collections had likewise passed away. lt was 
decided to investigate all such cases. A fine collection of fossil fishes, 

made by the Hayden Survey, was obtained from the executors of 

Professor Cope’s estate, and some other material is soon to be trans- 
ferred by them. A request was made to the Geological Survey for 

any material that could be transferred without detriment to investiga- 

tions in progress, assurance being given that the Museum could take 

charge of extensive collections. The Survey soon transferred a large 

'“And all collections of rocks, minerals, soils, fossils, and objects of natural his- 
tory, archeology, and ethnology, made by the Coast and Interior Survey, the Geo- 

logical Survey, or by any other parties for the Government of the United States, 
when no longer needed for investigations in progress shall be deposited in the 
National Museum.” (Supplement to the Revised Statutes of the United States, Vol. 

I, second edition, 1874-1891, page 252.) 
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amount of good material, including in one instance two carloads of 

vertebrate fossils from the laboratories of Prof. O. C. Marsh, in New 

Haven, Connecticut. 
The collection of fossil invertebrates was greatly enriched by two 

most important gifts. Through the bequest of the late I. H. Harris, 

of Ohio, the Museum came into possession of his private collection of 
over 20,000 specimens of fossils; this is particularly rich in many rare 

forms and a number of original types. From Mr. R. D. Lacoe, of 

Pittston, Pennsylvania, to whom the Museum was already so largely 
indebted, there was received a large collection of fossil insects, com- 
prising upward of 4,600 specimens, of which more than 200 are types. 

Other valuable accessions are mentioned in the report of the head 

curator. 
In the Division of Mineralogy satisfactory progress was made in the 

installation of the exhibition series. An immense amount of detail 

work in overhauling and classifying collections stored in boxes and 

drawers was accomplished. Owing to the pressure of other matters 

and the unsatisfactory condition of the exhibition halls, scarcely any 

investigations of note were undertaken by the curators. 

GALLERIES. 

The erection of the galleries in three of the halls and the four courts 

of the Museum building, under the acts of Congress approved June 11, 

1896, and June 4, 1897, was completed during the year, with the excep- 

tion of the permanent railings. This increased the available floor 

space of the Museum 17,000 square feet, or about one-sixth of the former 

exhibition space. The various wall exhibits that formerly extended to 

a greater height than the base of the galleries were removed early in 

the year, and after the galleries were completed many cases containing 

exhibits were placed on them. In addition to the galleries already 

completed, it was decided to construct other galleries affording a fur- 

ther floor space of 6,468 square feet, mainly for the purpose of securing 

more room for the library and for the preparation of exhibits. 

ACCESSIONS. 

During the fiscal year there were 1,441 accessions, containing upward 

of 450,000 specimens, the largest number for any one year during the 

past decade. The total number of specimens recorded to July 1, 1898, 
exceeds 4,000,000. 

ATTENDANCE. 

Owing probably to the national disturbance and distraction caused 

by the war, the attendance was less than during the previous year, 
when the multitude attending the Presidential inauguration ran the 

record unusually high. The following table shows that the number of 

visitors to the Museum since 1881 is 3,972,987. 
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Year. Museum. | Smithsonian. 

ASBISISOS esc oe Pe eee ae ee area eta nee ore nee ee 3, 385, 622 1, 680, 254 

TQ05 O63 She POE hes Face PRE LES aoe ee ca ac Su sneer come eee aes 180, 505 103, 650 

ASGGLOT! cae te eles MRL aot ear We eas ies Bet) ae Sn meen es 229, 606 115, 709 

TSO72O8 see ay ea cas Sane en ore See Se ee ct eet Ime a et Ee Nt 177, 254 99, 273 

TieiPedl sae ste Pe Oe Se aie eel Mace ene pene et tL 3, 972, 987 1, 998, 886 

ADMINISTRATION. 

The administrative work of the Museum was conducted most effi- 

ciently during the year, mainly by Dr. I’. W. True, as executive curator, 
and for short intervals by Dr. G. P. Merrill and Mr. W. H. Holmes, 
respectively. Mr.J.L. Willige was acting chief clerk during the absence 

of Mr. Cox in connection with the Nashville and Omaha expositions. 

As chief of buildings and superintendence, Mr. J. EK. Watkins took 

charge of the erection of the new galleries, and much of the success 

attending their construction is due to his careful supervision. 

In conclusion, it is a pleasure to me to state that commendation 
is due the head curators and their assistants for the energy and 
patience they have shown and for their willingness to subordinate indi- 

vidual desires and preferences to the general welfare of the work of 

the Museum. It is owing to this esprit de corps that the work of the 

Museum progressed so satisfactorily during the year. 

CONDITIONS AND NEEDS. 

A national museum should be the center of scientific activity in the 

country in which it is located. In England the British Museum is 

the mecca of scientific men. The national museums in Paris, Copen- 
hagen, Vienna, Berlin, and other capitals of Europe stand in similar 
relations to the scientific work of their respective countries. Such a 

relation the National Museum should hold to scientific men and affairs 

in America. It should receive and take care of all classes of mate- 

rial which have been or may be valuable for investigation or for the 
illustration of the ethnology, natural history, geology, products, and 

resources of our own country or for comparison with those of other 

countries. It should furnish material for all kinds of scientific investi- 

gations which deal with specimens or types, and give aid to such 

researches and publish their results. It should present by illustration 

such of the results of the scientific investigations of its corps of officers 

as are susceptible of such representation. It should cooperate with all 

of the higher educational institutions of learning in the country, and 

assist in the promotion and diffusion of knowledge in all of the lines of 

investigation which are carried on by them. It should provide library 

facilities, and, as far as can be done with justice to itself, aid all post- 
graduate students who may wish to take advantage of the generous 
provisions made by the Government for scientific investigations. 
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SPACE. 

The growth of the U.S. National Museum was rapid under the sue- 

cessful charge of the late Dr.G. Brown Goode. When the character 

of the building and the funds available for its maintenance are consid- 

ered, it compares favorably with any modern museum. It has received 

large collections from the scientific departments of the Government, and 

through private contribution (with some additions by purchase and 

exchange), all of which have been accommodated as well as could be in 

the inadequate laboratories, storerooms, and exhibition space. The 
galleries just completed have added 16,000 square feet of floor space, 

which will help to a certain extent to relieve the crowded condition of 

the exhibition halls and courts below. As an illustration of the pres- 

ent conditions and the necessity for more room, attention is called to the 

anthropological collections, which illustrate the development and pro- 

gress of man and his works. If the material now in the possession of 

the Government in this department should be properly placed on exhi- 

bition, it would occupy the entire space in the present Museum build- 

ing. The great collections in zoology, botany, economic geology, gen- 

eral geology, and paleontology should be entirely removed and placed 

in a building properly constructed for their study and exhibition. 

Laboratory space.—In the present building there is a great defi- 

ciency in laboratory facilities. Curators and assistants are hampered 

for want of room in which to lay out, arrange, classify, mount, and 

label specimens. There should also be rooms in which students could 

bring together and compare various series of objects, and have at 

hand books and scientific apparatus. The present Museum build- 

ing contains a few rooms suitable for the purposes mentioned, but 

the majority have to be used as storerooms, laboratories, and offices, 
and are therefore too much crowded to serve in any one of these 

capacities. Owing to the pressure for space, courts, halls, and gal- 

leries intended for exhibition purposes, both in the Smithsonian 

building and in the Museum building, are unavoidably occupied to a 

considerable extent as laboratories and storerooms. This lack of labo- 
ratory space is extremely detrimental to the interests of the Museum. 

Quarters for storage.—Beyond six small basement rooms under two of 

the corner pavilions the present building has absolutely no provision 

in the way of basement or other rooms for the storage of collections 

which come in from day to day from Government field collectors or 
private donors, or such as are separated for distribution or held for the 

use of students. To remedy this defect many expedients have neces- 
sarily been resorted to, such as placing storage cases (faced with 

mahogany to make them presentable) in the exhibition halls, hiring 

storage rooms in private buildings, and filling up offices, entrances, 

Staircase-landings, and passageways not absolutely indispensable. 

The ingenuity which has been exercised in this direction by some of 

the curators is very great and the annoyances that are daily endured 
in the interest of preserving the collections deserve notice. What is 
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needed is a series of spacious fireproof, basements for the less perish- 

able objects, the collections preserved in alcohol, and the ordinary 
stores and tools, and equally spacious dry lofts and rooms for those 

collections and stores which require protection from dampness. 

Exhibition space.—The present Museum building, though large in 

extent, is overcrowded. It was built with the cheapest materials and 
under the cheapest system of construction. Its lack of architectural 

dignity and the indifferent character of the materials of which it is 
constructed give it the appearance of a temporary structure and tend 

to cheapen the effect of the really good cases and the very valuable 

collections which it contains. The visitor is everywhere confronted 

with rough walls, unfinished ceilings, and obtrusive trusses and sup- 

ports. It should also be remembered that a considerable portion of the 

collections are still in the Smithsonian building, where the crowding 
is scarcely less than in the Museum building. 

INCREASE IN THE SCIENTIFIC STAFF. 

The head curators, curators, assistant curators, and aids, constituting 

the scientific staff of the National Museum, number in all 63 persons, 
divided among sixteen divisions. Of these, 26 are compensated for 

their services and the remainder serve gratuitously, being for the most 

part connected with other bureaus of the Government. The system of 

honorary curatorship, while admirable within restricted limits, is a dis- 
advantage when carried to the present extent. Such a system has a 

disintegrating effect upon the organization, as the men are not entirely 

at the command of the administrative officers and are not obliged to 

serve at definite hours or under the ordinary restrictions of the paid 

curators. The number of honorary officers should be reduced by the 

substitution of a larger number of salaried officers. 

The total number of scientific assistants should be very considerably 

increased, as nearly all of the divisions are short-handed and many of 

the collections do not receive the care they should have. At present 

there are not enough assistants who can serve as acting officers in a 

higher grade when the regular occupants of those offices are ill or 

necessarily detailed for service outside of Washington. Moreover, a 

museum can not be successfully carried on with intermittent service, 
and it is extremely desirable that there should always be a consider- 

able number of young men learning the duties of scientific assistants, 
and thus making themselves capable of taking the places of the older 

men when the latter become incapacitated. There are now only four 

or five such young men in the Museum service. 

PUROHASING AND COLLECTING FUND. 

The National Museum has at present no regular fund for the acqui- 
sition of collections and special objects, and can only make purchases 
from a contingent fund which rarely exceeds $3,000 or $4,000, and which 
is likely at any time to be required for other necessary expenditures. 
For this reason, every year valuable collections which should be in the 
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hands of the Government, go abroad or to municipal museums or pass 

into the hands of private citizens. Money is also needed to fill out and 

make significant the various series already established in the Museum. 

The American Museum of Natural History in New York expends 

annually $60,000 for the increase of its collections, and the Field 

Columbian Museum in Chicago has spent for collections during the 

last five years over $419,000. Much of this was expended the first 

year, but material is purchased from time to time as it is needed to 

_make collections more nearly complete. 

No effort on any scale commensurate with the importance of the 

Museum has hitherto been possible in the direction of acquiring col- 

lections by field work and exploration. There are many kinds of col- 

lections that can be obtained only by scientific men working in the field. 

Collecting expeditions are often costly, but in many cases their results 

are such as can be obtained in no other way. There is no doubt what- 

ever that it would be a very great advantage to the National Museum 

if it could every year, besides purchasing a reasonable amount of mate- 

rial, send out collectors to various regions to obtain objects which are 

never offered for sale, and which, if gathered by unskilled collectors, 

would lose all their value. 

The experience of many years has shown that however active sur- 

veying and exploring expeditions may be, collections can not thus be 

made to grow symmetrically. There are always gaps which can be 

filled only by purchase of materials. It is often necessary, for purposes 

of comparision and for study, that the Museum obtain collections from 

abroad, and such as can be had also only by purchase or exchange. 

This fact is well recognized abroad, and the British museums and some 

of those on the Continent contain rarer and better specimens from 

America than do the American museums. 

DISTRIBUTION OF SPECIMENS. 

It is well known that the Museum distributes great quantities of 

duplicate specimens. This is a veryimportant work and could be much 

extended if the scientific staff were larger. The work of bringing 

together, identifying, labeling, and preparing for shipment sets of speci- 

mens for educational institutions is very considerable, and consumes so 

much time that it can not be properly entered upon by the present 
force. 

A NEW MUSEUM BUILDING. 

The immediate and greatest need is a suitable museum building. 

The present building is 375 feet square. The space on the ground 

floor is 140,625 square feet, and that in the galleries 16,000 square feet; 

exhibition space 96,000 square feet. The entire cost was $315,400. 

For comparison with the above figures the following statistics 

relating to the American Museum of Natural History in New York are 

given. Total floor space, 294,000 square feet, divided as follows: Exhi- 

bition space, 196,000 square feet; laboratories, library, etc., 42,500 
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square feet; work rooms, storage, etc., 42,000 square feet; lecture hall, 

13,500 square feet. These figures include the portions of the building 

now being completed. The total cost of the museum to date, including 

the completion of the new wings, is $3,559,470.15. The buildings and 

the care of them are provided for by the city of New York. The 

expenses of the scientific staff, increase of collections, ete. (the income 

for which the present year is approximately $185,000), are defrayed 

from endowments, membership fees, and contributions. 

The present National Museum building was erected with the view of 

covering the largest amount of space with the least outlay of money. 

In this respect it may be considered a success. It is, in fact, scarcely 

more than the shadow of such a massive, dignified, and well-finished 

building as should be the home of the great national collections. There 
is needed at once a spacious, absolutely fire-proof building of several 

stories, constructed of durable materials, well lighted, modern in equip- 

ment, and on such a plan that it can be added to as occasion demands 

in the future. A site for such a building is already owned by the Gov- 

ernment; only the building needs to be provided for. What the Capi- 
tol building is to the nation, the Library building to the National 

Library, the Smithsonian building to the Smithsonian Institution, the 
new museum building should be to the National Museum. 

Exhibition and laboratory space.—If the present building were devoted 

to the Department of Anthropology, in the new building there should 

be provided fully 115,000 square feet of exhibition space for the Depart- 

ment of Biology, and for its laboratory and office rooms 75,000 square 

feet, making a total of 190,000 square feet. The space mentioned is 

based upon careful estimates of what will be needed for the proper 

housing of and work on the collections now in hand and that will prob- 

ably come to the Museum within the present generation. It would be 

provisionally assigned among the different divisions of the department 

as follows: 
Space needed by the Department of Biology. 

Laboratory 
Division. Pea ae _ guise pio 

Sq. feet. Sq. feet. | Sq. feet. 

IMommi al S55 oat ern os eis Cao wi Spc ie ee re ee ee ee 23, 500 14, 000 37, 500 

Birds'and birds: ¢P iss... 2222. o-oo See eee eee eee 12, 000 7, 600 19, 600 

Reptiles and batrachians: <..¢ .2: 222.222 pee ne eeme ose mee een oes 4, 500 3, 600 8, 100 

OISHOS 22 optele nc etic w sac ce nee wee Oe AAR ae oe ee ee Ree 8, 000 8, 300 16, 300 

WWONTSKS 3 -\50 sec anise seSemsa ke naoe = shee ee eee Ce Ee REECE Eons 4, 200 8, 000 12, 200 

Tsetse. eo. cotwe maces eee eee Ee eee eee 3, 500 7, 000 10, 500 

Other invertebrates 222. te Sa ee ee 10, 000 10, 500 20, 500 

Comparative anatomiy 22 5-Sese asso as oe eee ee ee eee 5, 000 3, 500 8, 500 

Herbariuny.. 22% 5.2555 eas ves ee ee ee 20, 000 12, 500 32, 500 

A ‘ Cetaceum,"’ or. special hall for whales...........--------------- 2°500, | \caeebeeaeee= 2,500 

Special series: 

Synoptic series, protective coloration, mimicry, albinism, mela- 

nism ,6te 73. 42 Ac ee ee ee ee eee 22000" ize Ree eee 22, 000 

TGbala.tcheceets ots eee ae 5 ee | 115, 200 75,000 | 190, 200 
| 
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It is estimated that 65,000 square feet of exhibition space will be 

needed in the Department of Geology and 18,000 square feet for its 

offices and laboratories. . 
In addition to the laboratories for biology and geology there should 

also be provided 5,000 square feet of laboratory space for the use of 

post-graduate and special students who come to Washington to avail 

themselves of the exceptional opportunities for study offered by the 

materials brought together in the National Museum and by the inves- 

tigations carried on in the various scientific bureaus. 

There will also be needed a considerable portion of the basement of a 

building for rough storage, preparators’ shops, taxidermists’ rooms, ete. 

Lecture hall.—The need of a suitable lecture hall is imperative. The 

lecture hall of the American Museum of Natural History has 13,500 

square feet of floor space and that of the Field Columbian Museum 

4,250 square feet. A suitable hall for the National Museum should 

include at least 6,000 square feet. and there should also be one or two 

sinaller rooms that could be used for lectures on special topics, when a 
small audience only is expected. 

Summary of space needed by the National Museum. 
Square feet. 

Menpaniment Of BrOlOgyeaese cn ses eee teeters We neers Nis Ss aerse ee nena 190, 000 

Wepacimenc: ot Geolo pay essere Macatee ecto oe fo Sate ger Sete Ne ne poy ay 83, 000 

Special laboratories for students. 3: 23 57.4 sso. 32 a sae ens Jeet ses oan 5, 000 

Rows hyshorrserswiorksh Ops ObCs= 2s co soa soee eso otto oe eee Seas cee 20, 000 

ecthumevh alll aemrss saree ae Se ee eee Cas ot Qo a ae eee ee ay eee oe 6, 000 

304, 000 
Present Museum space, to be devoted to the Department of Anthropology-.- 96, 000 

PRO tales ee et te an) Sains Ne See ra nos ca ee eee ese olatccimieels 400, 000 

The American Museum of Natural History, which has 294,000 square 

feet of space, has so planned its buildings that additions can be made 

to them as rapidly as funds are available and the increase of the col- 

lections demand the space. Less than one-fourth of the structure as 

originally planned is completed. 

FUTURE DEVELOPMENT OF THE NATIONAL MUSEUM. 

With suitable buildings provided, the immediate development of 

the National Museum naturally lies in three directions. First, the 

occupation of the present building by the anthropological collections; 

second, the housing, developing, and installing of the great biological 

collections, and third, the development of a great museum of practical 
geology. 

First.—The collections in anthropology, as they stand to-day, cover 

a wide field in a broken and disconnected way. It is difficult to use 
them effectually to illustrate the great features of this branch of sci- 

ence. They do not present a connected story of the peoples and eul- 

tures of the world. This arises from the gaps in the collections and 

the absence of suitable laboratory and exhibition space. This depart- 
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ment should have adequate representations of the American peoples 

and their culture, not only of our own country, but of the whole 

American continent. Our nation is the only one in America that can 

reasonably be expected to do anything of importance toward the pres- 

ervation of the materials necessary for the illustration of this vast 

field, and as the American race is a unit, of which the tribes in our 

own territory constitute but a fragment, it appears to be our duty to 

take up this work in a comprehensive way. . Thus would be built up 

not only a national museum but an American museum in the widest 

sense. This applies not only to anthropology but to the other great 

departments of the Museum. It will be impossible to carry on such a 

work without turning over to the Department of Anthropology the 

entire present building, with all of its laboratory and exhibition space. 
Second.—The Department of Biology now occupies a large exhibi- 

tion space in the Smithsonian building and 55,000 square feet in the 
National Museum building. Large collections, which would be placed 

on exhibition if space were available, are stored in laboratories and 

inclosed spaces in the exhibition halls. As has already been explained, 

in a new building there should be available for the Department of 

Biology 190,000 square feet of exhibition, laboratory, and storage space. 

The present exhibit is more complete than that of the other depart- 

ments of the Museum. Of birds there is a large mounted series, one 

of the finest in existence, but it is so indifferently housed that it fails 
to make the impression it should. Of mammals there is a good North 

American series and some excellent examples of exotic species. There 

is a good and rather large exhibit of the various groups of the lower 

forms of animals, including an especially fine series of corals and 

sponges. 
These are the only series at present exhibited which can be considered 

at all comprehensive. Of the great groups of fishes, reptiles, and 

amphibians there is room only for an outline representation. The 

wonderful variety of form among insects can be scarcely more than sug- 

gested in the space available. Of plants there has hitherto been no 

exhibit worthy of the name, and the space which it has now been pos- 

sible to set aside is entirely out of proportion to the vast extent and 

importance of this great kingdom of nature. 

Every natural-history museum of the first class should have at least 

two comprehensive exhibition series—tirst, the Systematic Series, repre- 

senting the natural groups among which all animals and plants, from 
the highest to the lowest, are divided; second, the Faunal and Floral 
Series, showing the animals and plants characteristic of each of the 

grand divisions of the earth’s surface which naturalists have established 

as a result of their studies of these two kingdoms of nature. 
These two great comprehensive exhibits should be supplemented by 

a number of Special Series, illustrating the more interesting phenomena 
and phases of life, such as the macroscopic and microscopic structure of 
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animals and plants and their development from the germ to the fully 

adult individual, and special modifications of form and color by which 

animals are protected from their enemies, the adaptations for peculiar 

environments and modes of life, the characteristics of youth, maturity, 

and old age, the variation in form, size, and color among individuals of 

the same species, the domiciles and other works constructed by birds, 

mammals, insects, and the like. 
To these series should be added another of great importance, the 

Economic Series, representing the animals and plants as related to the 

activities and needs of man. 
Any one of these principal series in its full development would more 

than fill the entire space now available. 

Third.—There should be developed a museum of practical geology in 

the broadest sense, which will be of service to every producer and con- 

sumer of American inineral products, and to all students of geology who 

are engaged in either economic or purely scientific investigations. 

In addition to the series of rocks and fossils illustrating the stratig- 

raphy and succession of the sedimentary rocks and the systematic col- 

lection of minerals and ores, an exhibit showing how geologic work 

benefits the daily life of the people should be developed. An illustra- 

tion of this would be a representation of the artesian water supply of 

the semiarid region, showing the stratification and structure of the 

sedimentary rocks, and how hydrographic and geological investigations 

clearly indicate the regions in which artesian water development may 

be carried on successfully. Mining and areal geology could also be 

illustrated in such manner as to place before the student and intelligent 

observer the import and value of such work. 

In most museums the principal effort has been to make a collection 

of useful mineral products. This is desirable, but from a broad view of 

illustrating the practical in addition to the scientific side of geology it 

should be secondary. The best basis for classification on the practical 

side of the museum exhibit appears to be the finished mineral product. 

For instance, if pig iron be taken as a key material in classification, 

the iron ores from which it has been obtained should be arranged so 

as to show the various kinds whose combination has resulted in the 

final result as pig iron. In connection with this should be grouped the 

geological phenomena, which should include representations of any 

geological conditions connected with the original deposition and the 
occurrence of iron ores. This might include the conditions which have 

led to the oxidation of pyrite and other sulphur eompounds of iron, and 

to the development of hydrous oxides of iron; also an illustration of what 

has been demonstrated in regard to the solution of widely distributed 

minerals in certain rocks and their subsequent concentration in ore 

bodies by metasomatic action. All of the metals could be arranged 

under such a classification, as also the nonmetallic products. To pre- 

pare such an exhibit would require many years of work, the details of 

which would be considered as each mineral product was taken in hand. 



16 REPORT OF NATIONAL MUSEUM, 1898. 

Some of the preceding suggestions have been adopted by the Museum 

authorities and partially put into execution, and the carrying of them 

out is dependent upon enlarged facilities for laboratory work and exhi- 

bition space. During the administration of Dr. Goode, the Museum 

developed as far as possible under the conditions surrounding it. No 

one knew better than he that only by securing new buildings and ex- 

panding the Museum could it take the place in America that the sev- 

eral national museums of Europe had taken in their respective coun- 

tries. It is well recognized that a public museum is a necessity in 

every highly civilized community, and that, as has been so well stated 

by Dr. Goode, “the degree of civilization which any nation, city, or 

province has attained is best shown by the character of its public mu- 

seums and the liberality with which they are maintained.” At present 

New York City is, in this respect, in advance of all other American cit- 

ies and of the National Government. Whether the latter will take its 

proper place by developing the National Museum as it has developed 

the National Library remains to be seen. The question whether they 

are willing to be represented by the Museum as it is to-day is before 

the American people. ; 
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REPORT ON THE DEPARTMENT OF ANTHROPOLOGY 

FOR THE YEAR 1897-98. 

By WILLIAM H. HOLMEs, 

Head Curator. 

It is convenient to present the matter of the present report under the 

following heads: 

I. General administrative work. 

Il. Acquirement of Museum materials. 

Ill. Preservation of collections. 

IV. Classification and research. 

V. Installation. 

VI. The Anthropological exhibit at the Trans-Mississippi and 

International Exposition. 

GENERAL ADMINISTRATIVE WORK. 

A partial reorganization of the Museum made at the beginning of 

the year resulted in the formation of three departments, one of which 

is Anthropology. The various divisions and sections dealing with man 

and his works, which have been conducted independently of one 

another, the curators and custodians reporting directly to the Assist- 

ant Secretary in charge of the Museum, are now united under a head 
curator of anthropology. This operates to give direct expert super- 

vision of all the divisions and properly correlates the various branches 

of acomplex work. The head curator took charge October 1, 1897, and a 

number of changes were made in the scientific staff of the department 

and in the limitations of the fields occupied by the various curators 

and custodians. The present organization is indicated in Appendix I. 

There are a number of sections included in the department not yet 

assigned to any one of the above divisions, and these remain for the 

present under the direct supervision of the head curator. The present 

classification of the material and the assignment of the staff are by 

no means final. It was found impossible to devise a scheme that 

would satisfy the requirements of scientific classification and at the 

Same time accommodate itself to the acquirements of the present 

staff, which is composed of persons devoted each to special portions of 

the field of anthropology. It is expected that as the various branches 

of the work become fully developed and the collections are enriched 

and rounded out so that a systematic treatment of the whole field is 

possible, the questions of reclassification and rearrangement of the 

force will gradually adjust themselves. 
19 
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The clerical and other nonscientific work of the department has been 

conducted as in preceding years, save that some changes in routine, 

intended to facilitate the transaction of business, have been introduced. 

Official correspondence is carried on almost wholly through the Museum 

Office of Correspondence and the executive officer of the Museum. The 

records are thus less scattered and more generally accessible than if in 

the*hands of many individuals. The work of receiving, recording, 

marking, and placing accessions is well provided for in the official rou- 

tine, and the necessary poisoning of specimens, repairs, making of 

replicas and models, the building of group exhibits, ete., are in the 
hands of expert preparators. 

During the year two notable episodes have diversified the work of 
the department, viz, the building of galleries, and the preparation of 

exhibits for the Trans-Mississippi Exposition held in Omaha. Iron 

galleries were constructed in four of the seven anthropological halls 

and this has not only seriously interfered with the progress of installa- 

tion, throwing the halls affected into confusion for several months, but 
has made it necessary to reinstall the major part of the exhibits in all 

the halls. From year to year the spaces have become gradually over- 

crowded with exhibits, and the opening of the galleries afforded the 

opportunity of relieving the congestion in part. The first step in this 

reassemblage of collections was the selection of furniture to accord 

with the spaces and the collections, and the head curator has devoted 
much time to the utilization of the various styles of cases to the best 

advantage. Necessary alterations and repairs were made in cases, 

pedestals, screens, etc., as the work progressed. In reassembling the 

furniture, much attention was given to the opening of thoroughfares, 

the widening of spaces, and in systematizing and simplifying the instal- 

lation. The work on the main floor is now well advanced, but, in the 
galleries where wall cases are in process of construction and in halls 

where floors are being laid, it remains far from complete. 

For a period of three months, ending with June 1, the energies of 

the department were largely devoted to the preparation of an exhibit 

for the Trans-Mississippi Exposition, a detailed account of which is 

given in another place. 
- 

ACQUIREMENT OF MUSEUM MATERIALS. 

A primary function of the department is the acquirement of Museum 

materials. These materials include specimens and the data relating to 

them. Specimens consist of the actual objects, derived from every 

part of the anthropological field, and of models and casts, as well as 

of photographs and other representations of the actual objects. The 

channels through which they are acquired are (1) gift; (2). transfer (from 

the Smithsonian Institution and departments of the Government); 
(3) purchase; (4) collection; (5) exchange, and (6) manufacture. To 
these materials are added deposit or loan collections, the treatment of 
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which is identical with that of bona fide acquisitions. The adminis- 

tration of the function of acquisition in the department is uniform 

with that of other departments. 

Gifts.—The accessions for the year have been numerous and valuable, 
and details relating to them will be found in another place. Among 

the gifts are some of notable importance. <A collection of antiquities 

and ethonological material, the bequest of the late W. Hallett Phillips, 

of Washington, is not only of great extent but of exceptional value to 

archeological science, having been collected and recorded with care by 

Mr. Phillips, who was a conscientious and discriminating devotee of 

archeological research. The collection contains 12,467 ancient relics, 
mainly stone implements from the Potomac region, and 106 ethnolog- 

ical specimens from Polynesia. The latter material was collected by 

Mr. Henry Adams, of Washington, during a prolonged voyage among 

the Pacific islands. 

Transfers.—The Smithsonian Institution, through the agency of its 

Bureau of American Ethnology, has acquired by purchase and trans- 

ferred to the Museum two collections of importance—a valuable series 

of ancient stone and earthenware utensils from graves and mounds in 

Arkansas, and a collection of antiquities from mounds of the well-known 

Etowah group of Georgia, nade by Dr. Roland Steiner, of Grovetown, 

Georgia. The latter lot, together with the material previously obtained 

from the same locality by agents of the Bureau of Ethnology, forms 

one of the most instructive assemblages of archeological material ever 

brought together from the mound region. 

A noteworthy accession of the year is a collection of 2,206 human 

crania transferred to the Museum from the Army Medical Museum, 

through the courtesy of Surgeon-General G. M. Sternberg. This col- 

lection has been accumulating for many years and represents mainly 

the Indian tribes, ancient and modern, of North America. Much of 

the material was acquired through National Museum agencies and was 

turned over to the Medical Museum for the benefit of the corps of 

students of physical anthropology connected with that institution. It 

includes only nonpathologic remains and is to form the nucleus of a 

division of physical anthropology in the Anthropological Department. 

Deposits.—Of the various collections loaned to the Museum during 

the year, and at the same time offered for sale, two are of more than 

usual importance. (1) A very extensive series of stone implements 

and other ancient relics from various parts of Georgia, owned by Dr. 

Roland Steiner, and (2) a collection of ethnological material from the 

Great Plains and Rocky Mountain Indian tribes, made by Emile 

Granier, of Paris. Itis expected that these collections will be acquired 

by the Museum at an early date. Other loan collections worthy of note 

are (1) aseries of personal mementos of Gen. W.S. Hancock, deposited 

by Cadet G. R. Hancock, of West Point Military Academy, and a num- 

ber of important Jewish religious ceremonial objects deposited by Mr. 



22 REPORT OF NATIONAL MUSEUM, 1898. 

H. E. Benguiat. A valuable collection of Japanese porcelains, loaned 

by Miss E. R. Scidmore, is now installed in the Gallery of Ceramics. 
The Section of Electricity, Division of Mechanical Technology, has 

been especially fortunate in acquiring material, and the following state- 
ment of Mr. G. C. Maynard, custodian of the Section of Electricity, is 
quoted from the report of Mr. J. E. Watkins, curator. 

One of the most important accessions received during the year is an extensive 

collection of apparatus deposited by Prof. Alexander Graham Bell. This deposit 

embraces a large number of pieces of apparatus made and used by Professor Bell in 

his experiments and researches in various branches of electrical science. The inven- 

tion and development of the speaking telephone, from the first crude experimental 

device to the most perfect instrument now in use, is clearly illustrated by a series of 

objects showing the various advancing steps by which the new art of telephony was 

created. : 

Another interesting portion of the collection is the apparatus devised and used by 

Mr. Bell in his photophonic experiments, including the original instrument with 

which, on the 2d of June, 1880, he successfuily transmitted articulate speech by 

means of a beam of light from the roof of the Franklin School building, in Washing- 

ton, to his laboratory on L street, a distance of 213 meters. Mr. Bell contributed his 

original induction balance apparatus, including that devised by him for the purpose 

of locating the bullet in the body of the late President Garfield, and similar appara- 

tus of later dates. In addition to the above the accession includes Bell’s multiplex 

telegraph instruments, his induction balance audiometer, for testing hearing, and 

an Edison phonograph of the earliest pattern, in which the sound waves are recorded 

on a sheet of tin foil. 

The deposits made by the General Electric Company are of much interest and value. 

Among the historical objects are the first Thomson-Houston three-coil, are-light 

dynamo, made in 1879, which formed the basis of the Thomson-Houston electric 

lighting system, the first automatic regulator used with this machine, a dynamo and 

electric motor used in the Thomson-Houston factory at New Britain in 1880-1881, the 

first electric welding machine made by Thomson, and many other pieces of original 

apparatus connected with the early use of electricity for lighting, the transmission 

of power, and other purposes. Another contribution from the same company 1s one 

of the first incandescent electric-lighting dynamos, made and put in operation by 

Edison in 1879, on board the steamship Columbia, of the Oregon Steamship Navigation 

Company, which was the first steamboat equipped with incandescent electric lights. 

This dynamo was continued in active use for a period of nearly twenty years, and 

is still serviceable. Especial interest attaches to this machine for the reason that it 

is one of the first lot of four dynamos made in this country for commercial incandes- 

cent electric lighting. One of the others formed part of the eyuipment of the polar 

exploring vessel Jeannette, commanded by Captain De Long, on its cruise into the 

Arctic Sea, where it was lost in 1882. Contributions of a series of historical incan- 

descent lamps and specimens of insulated conductors have also been received from 

the General Electric Company. 

The Coe Brass Manufacturing Company, of Ansonia, Connecticut, through its 
president, Mr. George F. Brooker, presented to the Museum ten dynamos made 

between the years 1873 and 1879, by William Wallace, for the generation of elec- 

tricity for electric lighting, electroplating, and other purposes. Some of these 

machines were in practical operation during the Centennial Exposition at Philadel- 

phia, and are said to be the first arc-light dynamos used for public lighting in this 
country. 

An electric generator of still earlier date than any of those referred to was made 

by Charles A. Seeley in 1867. In regard to this machine it is said that early in the 

year 1867, when the principle of self-excitation in dynamos was new, and in fact 
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practically unknown except to a few of the most advanced electricians in this coun- 

try, the subject of electric lighting was broached by Professor Seeley to Mr. Horace 

Greeley. Mr. Greeley became deeply interested and highly amused at the idea of 

grinding out electricity with a crank and then making light of it, as he expressed 

his understanding of Professor Seeley’s description of an are light operated by a 

dynamo. Mr. Greeley suggested that Seeley should build a dynamo and other appa- 

ratus, which were accordingly started at once. The satisfactory results of the 
experiment led to the publication of an editorial in Mr. Greeley’s paper, the New 

York Tribune, on March 28, 1867, which foreshadowed the success that has since 

been attained in the art of electric lighting. The Seeley dynamo and the original 

electric motor and railway devised in 1834 by Thomas Davenport, who was the first 

inventor of a method of applying galvanism to produce rotary motion, were received 

as a deposit from the American Institute of Electrical Engineers through Ralph W. 

Pope, the secretary of the organization. 

The dynamos added to the section during the year represent almost the entire 
range of American inventions which form the basis of the practical methods of elec- 

tric lighting, both by are and incandescent lamps, and mark an important epoch in 

the history of artificial illumination. Duplicates of few, if any, of these machines 

are in existence. 

A Morse telegraph register, presented to the Smithsonian Institution by Prof. 

Henry Ortmann, of Baltimore, by direction of the late Rey. Henry Schieb, appears 

to be of especial interest. The instrument was in the possession of Mr. Schieb for 

many years, and is said to have been used on a private telegraph line operated by 

him and Professor Morse prior to the building of the public line between Washington 

and Baltimore in 1844. 

Mr. Edward L. Morse has during the year deposited several instruments and doc- 

uments relating to his father’s telegraphic inventions. 

There have been added to the Henry collection a number of experimental electrical 

instruments found by Miss Mary A. Henry in the possession of Miss Annie Wrightsen, 

of Albany, from whom the apparatus was purchased. 

Results of exploration.—Explorations begun during the preceding 

year, under the auspices of the Bureau of American Ethnology, have 
yielded material of great value. Excavations conducted by Dr. J. 

Walter Fewkes, near Tucson, Arizona, have resulted in the acquisition 
of some 1,300 specimens of pottery and other classes of relics, and Mr. 

J. B. Hatcher, collecting for the Bureau of Ethnology, has forwarded a 

number of unique ethnological specimens from Patagonia. Explora- 

tions undertaken in Brown County, Ohio, by Mr. Gerard Fowke, also 

for the Bureau, yielded a limited collection of relics from stone-grave 
burials of the mound builders. 

Eaxchange.—The exchanges have not been important, although col- 

lections of considerable value have been acquired, as follows: (1) Vari- 
ous ethnological and archeological objects from South America in 

exchange for pueblo collections with the Field Columbian Museum, of 

Chicago. (2) A series of flint nodules, flaked flints, and flint working 

tools from the gun-flint factories of Brandon, England, in exchange 
for chert quarry refuse from Indian Territory. 

Manufacture.—The department relies for many of its most interest- 

ing and instructive exhibits upon the skill of its curators and expert 

preparators. During the year a number of models have been prepared 

illustrating primitive life, processes, implements, utensils, etc., and 
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numerous reproductions of objects of interest, in plaster, have been 

made. 

Notwithstanding the large number of accessions and their undoubted ._ 

value, it should be noted that the results of the year’s collection are not 
wholly satisfactory. The meagerness of funds for purchase has made 

it impossible to secure some of the most important collections offered, 
and as no provision is made for exploration and systematic expert col- 

lection, it is found that, save for the occasional well-ordered collections 

donated or transferred, the acquisitions are fragmentary and lack the 

detailed data so essential to the student engaged in research. 
» 

PRESERVATION OF COLLECTIONS. 

Following the acquisition of museum materials are various steps 

looking to their preservation. The collections for the year have been 

accessioned, recorded, and marked as usual, and have been stored or 

placed in the study or exhibition series by the curators. The depart- 

ment suffers much inconvenience from lack of space and facilities 

for handling the collections. Instead of a well-ordered laboratory in 

which to open, spread out, examine, compare, and classify specimens as 

they arrive or as subsequent research goes on, small portions of the 

exhibition halls have been screened off for the purpose, thus interfering 

with installation, and often rendering hasty removals and premature 

Storage necessary. At the close of the year one entire gallery is 

devoted to laboratory uses and is thus necessarily closed to the public. 

I regard the lack of laboratory space as extremely detrimental to the 

interests of the department. 

A large part of the ethnological collections require expert attention 

' on their arrival in the Museum. They are unclean and infested with 

destructive insects, and experienced preparators are required for clean- 

ing and preserving. The latter work is carried on in a small shop in 

an outbuilding. This is very inconvenient and requires the removal of 

the collections to be treated from the Museum building to one which 

is by no means a safe repository for valuable specimens. 
The question of storage of material has arisen many times during the 

year, and numerous collections have been removed to storage. The 
exhibition halls, although much less crowded than at the beginning of 
the year, still contain more material than can be properly exhibited. 
The total surplus is, therefore, very great. The present exhibits occupy 
60,000 square feet of space, the entire floor space of the Museum being 
only about 100,000 feet. The anthropological collections properly 
installed would fill the entire Museum building. 

CLASSIFICATION AND RESEARCH. 

The third important function of the department relates to the use of 
the collections in conducting researches looking to exhibition and pub- 
lication. All possible information relating to the specimens is secured, 
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and they are studied, compared, and classified. This work is essential 

to their intelligent utilization, and necessarily precedes installation and 

publication. It is the work which most constantly employs the atten- 

tion of the curators and is referred to at length in the reports which 

they have submitted. 

Researches having in view publication of results have been conducted 

by Prof. O. T. Mason, Dr. Walter Hough, Mr. J. E. Watkins, and Dr. 
Thomas Wilson. In several cases collectors have engaged in the study 

of the collections made by themselves. This is true especially of Dr. 

Fewkes, Mr. Cushing, Mrs. M. C. Stevenson, and Mr. Stewart Culin. 
Mr. J. D. McGuire has prepared a monograph on tobacco pipes, employ- 

ing the collections of the Divisions of Ethnology and Prehistoric Arche- 

ology, and Dr. Edward Eggleston, and Dr. H. Carrington Bolton have 

made studies of portions of the Copp collection of colonial relics in the 

Division of History and Biography. 

INSTALLATION. 

Display of collections constitutes a most important function of the 

Museum; it may be regarded as the essential function, since all others 

are as well subserved by the storehouse and laboratory. Public dis- 

play is the feature that gives the Museum its status as an educational 

institution. The all-important question then is, in what way and by 

what methods shall the department undertake to instruet by means of 

its exhibits? Exhibition is not regarded simply as the presentation of 

the materials of a museum so that the public may see them. The 

essential point is the presentation in such logical order that the great 

truths of human history may be told in the briefest and clearest way. 
There are several methods of presenting the materials of anthro- 

pology, but two of these are of primary importance and are used to the 

practical exclusion of the others. The first is the geographical or 

ethnographical assemblage, and the second the developmental or genetic 

assemblage. Other methods may be classed as special; they are the 

chronological, the comparative, the individual, etc. The first mentioned 

methods are adapted to the presentation of the general truths of 

anthropology, and the special methods are available for limited por- 

tions of the field—for special or limited ideas which are to be fully 

elaborated. 

THE GEOGRAPHICAL OR ETHNOGRAPHICAL ARRANGEMENT. 

The most natural assemblage of the materials illustrating the peoples 

of the world is in groups related one to another as are the peoples 

themselves in more or less well-defined geographical divisions. Thus 

assembled it is possible for the student or the ordinary museum visitor 

to make his studies pretty much as he would make them in traveling 

from country to country. The museum on this plan is a miniature 

world, so far as the objective materials of anthropology are capable of 
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constituting such a world. Under this method of classification all 

collections coming into the possession of the Museum may be intelli- 

gently assembled. From this assemblage, whether as exhibition or 

study series, selections of duplicate objects may be made for building 

up exhibits illustrating the history of man as seen from other points 

of view. : 

The materials employed in this grand division of the exhibits are 

not yet brought together in the Museum in their final relationships. 
The collections relating to living tribes and nations are separated from 

those representing prehistoric peoples of the same areas, the latter 

occupying the great hall of the Smithsonian Institution. It is hoped 

that in the near future the construction of a new building, or a 
reassigninent of the present Museum spaces, may lead to the proper 

correlation of these important exhibits. 

THE DEVELOPMENTAL ARRANGEMENT. 

The second grand division of exhibits assumes to present selected 

portions of the collections on a totally different plan from the pre- 

ceding, and they are thus made to record and convey a totally distinct 

class of ideas. The story told by these exhibits is not that of tribes 

or nations and their connection with particular environments, but 

that of development of the race along the various lines of culture prog- 

ress, each series beginning with the inceptive or lowest stages and 

extending to the highest. These series are synoptic in character. 

The following exhibits arranged on this plan have already been 

assembled or are in process of segregation: ties 

Hirerna loin ov ho Ses 4/2... See ee i series) (Glassie. 2 j-2e-£bS-3-c5e)- fete oe 1 series 
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iShiN Oe Sao se eee eee 4 series: | Metalluroyo.2—22- 2 sas aos 4 series 
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Miamination:::.2225./s 26) Seles 3:series | Medscie.25 <2 . yee eee 1 series 
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Kach specimen in these series stands not as an isolated product of 

activity, but for an idea—a step in human progress; each series is a 
logical assemblage of these ideas—these steps in human progress, and 

the order is such as to suggest to the mind the broader truths of human 

history. The group of series properly arranged serves to illustrate the 
development of human thought and the gradual expansion of human 
interests. 
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SPECIAL ASSEMBLAGE—CHRONOLOGICAL, CYCLOPE DICAL, COMPARATIVE. 

There are innumerable subjects covering limited portions of the 

anthropological field that call for special elaboration and separate 

assemblage of materials. The history of a single nation may be thus 

treated, as, for example, the history of the United States, a most 

- appropriate subject for our National Museum; the history of France, 

appropriate to a French museum, the order of presentation being chron- 

ological. An elaborate assemblage of exhibits may be made for cyclo- 

pedical or reference use merely, as in the case of our former section of 

materia medica, but this method is not applicable to any large portion 

of the field of anthropology. Other exhibits still may serve for pur- 

poses of comparison of what different peoples do living under distinct 

environments, as, for example, the series of drinking vessels in the 

East Hall; of what has been accomplished, by different nations or 

establishments, as in the ceramic section. 

PLACEMENT OF EXHIBITS. 

The accompanying ground plan will serve to indicate the distribution 

of the grand divisions of exhibits in the Museum building. The col- 

lections of prehistoric archeology, placed in the great hall of the Smith- 

sonian Institution, belong to Group A. 

2 ie 
Grand divisions of anthropological exhibits in the Museum building. 

The areas occupied by the three grand divisions are indicated by let- 

ters as follows: 

A. Geographical presentation of men and culture. 

B. Developmental presentation of human activities. 

C. Special presentations of activities and phenomena. 

Four great halls and their galleries are devoted to exhibits assem- 

bled on the geographical plan (A), the peoples of the world being repre- 
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sented with as much completeness as the limitations of the national 

collections will permit. Three of these halls are occupied by American 

materials and one by exhibits representing the remainder of the world. 

In the West North Range or Catlin Hall (formerly the lecture hall) 

are brought together, for the first time in any degree of completeness, 

very extensive collections obtained from Indian tribes of the great 
region which extends from the Atlantic coast to the Rocky Mountains. 
These are arranged primarily by provinces, and secondarily by stocks 

and tribes, but as yet they are only tentatively placed, as the entire 

hall is to be cleared in the near future for laying a floor and building 

galleries. 

The walls of this hall are completely covered with portraits and 

scenes representing mainly the great group of tribes assigned to the 

hall. They are the work of George Catlin, the noted traveler and 

artist. To this hall are assigned also various groups of lay figures 

illustrating the tribes concerned, and the windows are to be embellished 

with a series of photographic transparencies covering the same ground. 

The hall known as the Northwest Range contains collections from 

numerous Indian tribes of the northwest coast region, assembled at the 

north end, and very complete exhibits from the Eskimo tribes of the 

arctic regions, assembled in the south end of the hall. 

The Northwest Court (Pueblo Court) contains exhibits pertaining to 

the great group of town-building tribes of Arizona, New Mexico, and 

adjacent sections, known as Pueblo (town) Indians. The antiquities of 

the region are also included, as they are known for the most part to per- 

tain to the same general group of peoples. The collection of pottery 

is very extensive, and the series of lay-figure industrial and ceremonial 

groups make the display more than usually attractive. 

In the gallery of this court are assembled, though not yet fully 

installed, collections from the tribes of the great arid region of the 

Southwest, other than the Pueblos, as well as limited series of objects 
representing the tribes of Mexico, Central America, and South America. 

The West Hall contains extensive collections from a multitude of 

peoples of Europe, Asia, and Africa, and the gallery in the north side 
is occupied by materials from Australia and the Indo-Pacific Islands. 

Grand Division B, which includes exhibits arranged to illustrate the 
progress and achievements of the race in many of its principal arts 

and industries, occupies three halls and two galleries in the northeast 

section of the building. A few additional exhibits belonging to this 

division are still installed in other sections of the Museum. The prin- 

ciples upon which they are assembled have been explained elsewhere. 

In East Hall adjoining the Rotunda is placed a group of exhibits 

epitomizing the history of various arts, domestic and industrial. In 

the eastern portion of the hall are collections. illustrating transporta- 

tion, electricity, physical experimentation, ete. 

The Northeast Range (Boat Hall) is occupied by a very extensive 
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collection of boats, models of boats, and other exhibits exemplifying 

the development of water transportation, and especially the progress 

in steam navigation achieved in recent years by American inventors. 

The Northeast Court, main floor, contains the remarkable collections 
illustrating the graphic arts brought together by Mr. S. R. Koehler, 

honorary curator, and the gallery is devoted to ceramics and examples 

of art products in glass, enamel, lacquer, metal, and ivory. 

The exhibit of materia medica, brought to a high degree of com- 

pleteness by the honorary curator, Dr. J. M. Flint, U.S. N., is installed 

in the East Hall Gallery (north side). The more comprehensive title 

of Division of Medicine having been substituted for that of ‘‘ materia 

medica,” heretofore used, it is proposed to arrange and develop the 

collection on the lines adopted for other branches of human activity, 
and to attempt to illustrate the history of medicine, or the evolution 

of ideas concerning disease and its treatment. The following provi- 

sional classification is taken from Dr. Flint’s annual report: 

A. Magical Medicine. 

1. Exorcism, invocation, and incantation. 

2. Amulets, talismans, and fetiches. 

B. Psychical Medicine. 

1. ‘‘Laying on of hands.” 

2. Suggestion. 

3. Hypnotism. 

4. Faith cure. 
C. Physical and External Medicine. 

1. Baths, massage, exercise, electricity. 

2. Surgery, including acupuncture, cautery, blood letting, and surgical 
operations in general. 

D. Physiological or Internal Medicine. 

1. Drugs (illustrations arranged in the following groups: (a) Egyptian 

medicine; (b) Greek medicine; (¢) Hindoo medicine; (d) Arabian 

medicine; (e) Oriental medicine; (f) Indian medicine; (g) Modern 

medicine. 

E. Preventive Medicine. 

. Water. 

2. Air. 

3. Food. 

4 

5 

= 

. Beverages and condiments. 

. Soils. 

6. Habitations. 

7. Clothing. 

8. Climate. 

9. Disposal of the dead. 

10. Disinfection. 

The third grand division of exhibits, the Special, is represented by a 

number of collections of importance. The North Hall is occupied by 

a large series of exhibits arranged chronologically to illustrate the 

history of the United States. Beginning at the left, just within the 

north door, the period of discovery is presented. This is followed in 

order by the Colonial and Revolutionary periods, the war of 1812-14, 
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the Mexican war, ete. Continuing on the west side are collections 

illustrating the period of the civil war and notable personages and 

episodes pertaining to it and to succeeding periods. 

The Division of Religions occupies the West Hall Gallery (south side), 
where interesting exhibits are assembled in groups illustrating the 

Jewish, Mohammedan, Buddhistic, and other religions. The large col- 

lection of musical instruments occupies the wall cases of the North Hall; 
various collections of ceramic products, glass, metal work, etc., grouped 
by peoples or manufacturing establishments, are placed in the gallery 

of the Northeast Court, and exhibits illustrating the composition of 

the human body and the analysis of foods and drinks occupy part of the 

East Hall Gallery (north side). 

ANTHROPOLOGICAL EXHIBIT OF THE U.S. NATIONAL MUSEUM AT 

THE TRANS-MISSISSIPPI AND INTERNATIONAL EXPOSITION. 

The frequency with which the National Museum has been called upon 

to prepare exposition exhibits has made it somewhat difficult to secure 

fresh and interesting material for display. To obviate this difficulty in 

the Department of Anthropology it was decided to assemble the limited 

group of exhibits required on a plan differing essentially from that 

adopted for previous expositions. 

Heretofore the materials have been brought together in a somewhat 

disconnected way, to illustrate particular peoples, or especial arts or 

industries as represented by their products. On the present occasion 

the activities of man are treated from the point of view of their devel- 

opment. The various lines of progress are represented by a series of 

objects, each typifying a step in the industrial and intellectual ome 

of the race. 

As the exhibits required had to be drawn from all divisions of the 

department, a single series of objects in many cases being made up 

from the collections of two or more divisions or sections, members of 

the anthropological staff were called upon to act as committees in assem- 

bling the exhibits in which they were personally concerned. The full 

resources of the Museum were thus drawn upon, yet the objects taken 

were so few in number as not to interfere seriously with the present 
Museum installation. 

Each series of exhibits epitomizes a single branch of art or industry 

and occupies a single case-front or fraction thereof, and may thus be 

conveniently seen at one view. The scheme of treatment or presenta- 
tion is just such as the systematic student would adopt in writing the 
history of the subject, beginning with the inceptive stages and moving 
forward step by step to the highest development. The following subjects 
are presented, beginning at the left in the cases and progressing toward 
the right: 

The use of fire.—The story begins with the fire of voleanoes and light- 
ning and the carrying of firebrands from the sources for rekindling, 
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illustrated by means of colored drawings; it is continued in a series 

of exhibits showing progressive steps in the making of fire, illustrated 

by rubbing sticks, revolving drills, flint and steel, the lucifer match, 
and devices for producing the electric spark. 

Illumination.—Two series of objects are chosen, the first illustrating 

the torch in its many forms, arranged progressivly ; the second, the lamp, 

beginning with the stone cup with oil and wick and ending with the 

argand burner and the are light. 

Fishing.—Of the various exploitative activities, so necessary to the 
sustenance of the race, only one group—the art of fishing—is repre- 

sented, others having been omitted for want of space. Series 1 illus- 

trates the dart in its multiplicity of forms; series 2, the various toggle 

devices; series 3, the hook; series 4, the sinker. 
Domestic arts.—Household arts are represented by four series—one 

epitomizing the history of cooking, and three illustrating utensils and 

devices employed in eating and drinking (the cup, the spoon, and the 

knife and fork). 

Tools of general use.—The history of the more essential tools of human 

handicraft is epitomized in seven series, each beginning with the sim- 

plest forms—wmere splinters and masses of stone—and ending with the 

highest forms, the marvelous machine-operated’ tools of to-day. They 

are the hammer, the ax, the adz, the knife, the saw, the drill, and the 

scraper. 

Weapons.—Weapons of war have performed a most important part 

in the history of progress, and the steps that led up from the stone and 

the club held in the hand to the steel sword and compound machine 

gun are strikingly suggested in two series presented: 1, weapons for 

use in the hand—piercing and slashing weapons; and 2, projectile 

weapons—the bow and arrow, the crossbow, the pistol and gun. 

Transportation, marine.—The history of water transportation is epit- 

omized in four of its leading lines of elaboration: 1, the hull, begin- 

ning with the log raft and ending with the magnificent substructure of 

the modern ship (represented by models); 2, hand propulsion—the 

pole, the paddle and the oar (in part models); 3, the paddle wheel 

(models); and 4, the screw propeller (models). 

Transportation, land.—Land transportation is shown in six series 
(models): 1, the burden bearer, man and beast; 2, the sliding load; 3, 

the rolling load; 4, the wheeled vehicle; 5, the steam locomotive; and 

6, the railway track. 

The great group of elaborative activities concerned in manufacture 

is illustrated in four exhibits: The ceramic art, the textile art, metal 
work, and sculpture. 

Ceramic art.—In this exhibit are included four series: 1, implements 
and devices employed in manufacture—modeling tools, decorating 

tools, stamps, molds, and the throwing wheel; 2, the vase, showing 

progressive steps in shaping, decorating, and the results of firing on 
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the paste and surface finish; 3, glass making in its relation to ceramics; 

and 4, enamel. 
Textile art.—Weaving is represented by three series: 1, the spindle; 

2, the shuttle; and 3, the loom; the latter illustrating in a remarka- 

ble manner the rapid transition from primitive to highly developed 

appliances. 
Metal working.—The history of this important branch is partially 

presented in three series: 1, metal reduction; 2, products of manufac- 

ture, showing progressive order in processes, forms, and embellishments ; 

and 3, tools and appliances of manufacture. 

Sculpture—The stone-shaping arts begin with the simplest known 

artificial modifications of natural forms and advance to the achieve- 

ment of the highest ideals as represented in Greek art. Four series | 
are shown: 1, prehistoric stone shaping (Europe); 2, aboriginal A meri- 

can sculpture; 3, sculpture of civilized nations; and 4, implements used 

in stone shaping. Series 1, 2, and 3 are separated for the purpose of 

contrasting the work of distinct periods and peoples. 

Photography.—This art, the product of advanced culture, is repre- 
sented by three series of objects, epitomizing the development of: 1, the 

camera; 2, the lens; and 3, the picture. 
The book.—A limited series of objects is devoted to the history of the 

book, the method of assembling the several parts—the tablets and 
sheets—being the feature considered. 

Electricity—Electrical inventions, representing one of the youngest 

and most marvelous branches of human activity, are shown in three 

limited series—l, experimental apparatus (Henry); 2, transmitting 

apparatus (Morse and subsequent inventors); and 3, recording appa- 

ratus. 

Music.—Four series are devoted to the history of as many varieties 

of musical instruments—1, wind instruments; 2, reed instruments; 3, 

stringed instruments; and 4, percussion instruments. 
The system of arranging these series is such as to make them fully 

intelligible to the average museum or exposition visitor. A large label 

or sign is framed and placed outside of each case at the top; a general 

label for each exhibit, giving briefly the history of the subject treated, 
is framed and placed inside the case. Also a label explaining each 

progressive series is placed at the beginning of the series, and individ- 

ual labels describing the specimens are placed with the specimens. 
Associated with these developmental series are a number of life- 

size figures, modeled in plaster and appropriately costumed, intended 
to illustrate the practice of the arts in their primitive stages. They 

give a vivid impression of primitive processes and serve to contrast 
these with the methods and machinery of advanced civilization. The 

subjects presented are as follows: 

The fire maker.—A Ute Indian making fire by twirling, between the 

palms of his hands, a wooden shaft with its point set into a second 
piece of wood. 
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The flint flaker.—A Powhatan Indian roughing out stone implements 

from quartzite bowlders. j 

The hominy hulier.—A southern Indian woman pounding corn in a 

wooden mortar. Figure in plaster, with costumes Hee from draw- 

ings made by members of the Virginia colonies. 

The skin dresseyr.—A. Sioux woman using a scraping or graining tool 

in preparing a buffalo robe. 

The potter.—A Papago Indian woman modeling an earthen vessel. 

The metal worker.—A Navajo Indian making silver ornaments. 

Processes probably introduced, in part, at least, by whites. 

The belt weaver.—A Zuni girl, with primitive loom, weaving a belt. 

NAT MUS 98——d3 





REPORT ON THE DEPARTMENT OF BIOLOGY 

FOR THE YEAR 1897-98. 

By FREDERICK W. TRUE, 

Head Curator. 

The Department of Biology was established at the opening of the 

fiscal year, July 1, 1897, by bringing together under a separate admin- 

istrative head the several zoological divisions already existing in the 

Museum, and the Division of Plants. The collections represented by 

these various divisions together constitute the larger part of the 

Museum, and have been accumulating for nearly half a century. The 
majority of the divisions themselves have been in existence since the 
reorganization of the Museum, in 1881, and several of them for a much 

longer period. 

On account of the great length of time that the collections have 

been in existence, and the well defined and long-established methods of 

systematic zoology and botany, no radical changes in the mode of con- 

ducting the administrative or scientific business of the divisions has 

been necessary or in contemplation. The efforts of the head curator 

in the past year have been, as they probably will be in the future, 

largely in the direction of developing those features which in the past, 

for various causes, have not had due prominence. 

The conditions prevailing as regards space and amount of assistance 

are far from ideal, and until much inereased facilities in these direc- 

tions have been provided it seems improbable that any great general 

advance can be made. 

On the side of the exhibition of collections (the matter which appeals 

most directly to the public) the deficiency is in the nature of insuffi- 

cient and unsuitable space. Without a rearrangement which would 

involve both of the other departments of the Museum and an amount 

of work incommensurate with the result obtained, the proper sequence 

of exhibition collections can not be had in the present quarters. 

At the close of the last year the birds, reptiles, fishes, and mollusks 

and other invertebrates, except insects, were displayed in the Smithso- 

nian building, while the mammals, insects, and collections representing 

comparative anatomy were displayed in the Museum building. As any 

general transfer of the birds is impracticable at the present time, 

endeavor was made to at least somewhat improve the sequence by 

removing the insects to the Smithsonian building and transferring the 

exhibits of batrachians, reptiles, and fishes to the Museum building. 
This was accomplished without a great amount of labor or expense, 

35 
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' and is a gain to the extent of bringing all the exhibits of invertebrates 

together in the Smithsonian building. 

The erection of galleries in the Museum building, while it did not 

involve as much rearrangement in this department as in those of 

anthropology and geology, nevertheless made a complete reinstalla- 

tion of the large exhibition series of mammals unavoidable. 

This change brought to view the desirability of having the zoologi- 

cal collections, for the most part at least, arranged in accordance with 

some one comprehensive plan. While many schemes of more or less 

merit suggested themselves, the limitations as regards the extent and 

character of the space at command were such as to preclude most of 

them; while the anticipation that a new building may be provided at 

no very distant time in the future, made the adoption of others seem 

undesirable. After giving the matter serious thought, I decided that 

the zoological exhibits should be arranged on a taunal basis, special 
prominence being given to the faunas of the United States. This prin- 

cipal series is to be supplemented by various smaller special series, 

illustrating important topics in biology. The adoption of this plan, it 

is believed, will cause the exhibits to be more significant and more 

attractive to the public than hitherto, and at the same time the labor 

and expense involved in effecting the modification will be limited. 

A good start in this direction has been made during the past year in 

connection with the mammals, batrachians, reptiles, and fishes. The 

greatest change, as already stated, was made necessary in the Division 

of Mammals on account of the erection of galleries in the south hall of 

the Museum building, in which the exhibits are placed. The cases con- 

taining groups of large mammals could no longer stand in the center 

of the hall, and were therefore arranged at the sides under the galleries. 

The main floor is now devoted to an American faunal collection, and 

the galleries to the faunas of the rest of the world. It is the intention 

to make the North American series complete, but other faunas can only 
be represented by genera, even if it were desirable to do so, on account 
of lack of space. The old wall cases were removed to the gallery, and 

it is the intention to add to them at the beginning of the next fiscal 

year, so that they will occupy the whole of the wall surface on both 

sides of the gallery. Floor cases along the railings will be employed 

for the smaller species. 

The American batrachians, reptiles, and fishes were brought together 
in the southeast range. At the close of the year the cases in the Smith- 
sonian building containing marine invertebrates were rearranged, but 
a complete reinstallation of the specimens and a modification of a 

majority of the cases will be needed. The cases containing exhibits of 
insects were removed, as already stated, to the Smithsonian building, 
but no work has as yet been done on them. No extensive change is at 
present in contemplation in connection with the exhibits of birds, mol- 
lusks, or comparative anatomy. 
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Hitherto the Museam has had no botanical exbibition series, except 

a small collection of specimens of native and foreign woods, pictures of 

trees, etc., intended to illustrate the subject of forestry. This collection 

was withdrawn from exhibition some years ago. To form a really 

significant botanical exhibit itis recognized that it will be necessary to 

begin de novo. Any advance in this direciion is hedged about by dif- 

ficulties because of insufficient space. A beginning has, however, been 

made by mounting under glass a representative series of seaweeds. 

To these it is the intention to add outline series representing other 

groups of plants, and to supplement these by special exhibits, such as 

illustrations of poisonous plants, models of poisonous and edible fangi, 

etc. The plans for these are, however, subject to modification in the 

coming months, and it is even possible that the construction of galleries 

in the ranges, and in particular in the southeast range, for which pro- 

vision was made by Congress, will prevent any further installation of 

exhibition collections during the coming year. 

The additions to the zoological and botanical collections during the 

year have been very numerous, and in some directions unusually 

important. First should be mentioned the donation by Messrs. Henry 

G. Hubbard and E. A. Schwarz of their collection of Coleoptera, 

principally North American, comprising about 200,000 specimens, and 

representing, approximately, 12,000 species. The addition of this great 

and important collection places the National Museum in advance of all 

others as regards North American Coleoptera, and the generosity of 

the donors in presenting this vast amount of material, which they 

have accumulated with so much labor and expense, can not be too 

highly extolled. 

The labors of Dr. W. L. Abbott, who for so many years has been a 

most generous benefactor of the Museum, demand liberal commenda- 

tion. During the past year this indefatigable collector presented to 

the Museum large collections of birds, mammals, reptiles, insects, and 

other animals from Lower Siam and Kashmir. The Abbott collection 

comprises the larger portion of the most valuable Old World material of 

the Museum. Dr. W. L. Ralph has continued his valuable gratuitous 

additions to the collection of birds’ eggs, and in this connection should 

also be mentioned the gift of Prof. Dean C. Worcester, of Ann Arbor, 

Michigan, comprising more than 600 bird skins, 900 eggs, and 250 

birds’ nests from the Philippine Islands. The friendly cooperation of 

Dr. L. T. Chamberlain has resulted in large additions to the collection 

of fresh-water mussels. The largest acquisition of the year in this direc- 

tion was the gift of Dr. R. Ellsworth Call, of Cincinnati, comprising 

over 86,000 specimens. Mr. Outram Bangs, of Boston, Massachusetts, 

presented a very interesting series of bird skias, 170 in number, from 
Santa Marta, Colombia. 

The additions to the herbarium for the year exceed 40,000 specimens, 

of which about one-half were obtained by purchase. Gifts of plants 
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have been numerous and amount together to about 4,000 specimens. 

Prof. O. F. Cook presented 662 specimens of Liberian plants in excel- 

lent condition and of much interest. Dr. B. L. Robinson, of Cam- 

bridge, Massachusetts, presented a large series of valuable Mexican 
plants, numbering in all about 1,700 specimens. These were admirably 

supplemented by another collection of Mexican plants presented by 

Mr. E. A. Goldman, of Alila, California. About 6,000 plants were 

acquired by exchange during the year. 

As already stated, about 20,000 herbarium specimens were pur- 

chased. Every important American collection offered for sale was 

obtained, with the result that the National Herbarium has been greatly 

enriched. 

The scientific bureaus of the Government, particularly the U.S. Fish 

Commission and the Biological Survey aud Division of Botany of the 

Department of Agriculture, have continued to make very valuable 

additions to the national collections. Especially to be mentioned are 

the invertebrates collected by the naturalists of the Albatross, in 1896, 

on the coasts of California, Japan, and Kamchatka, and in Bering Sea, 

and the specimens obtained by the assistants of the Commission during 

the past thirteen years, comprising more than 600 lots. Numerous 

valuable types and cotypes of different species of fishes collected by 

the Commission have also been transmitted. The Biological Survey 

collected in Mexico a large series of land shells, which are regarded by 

Mr. Dall, the curator of the Division of Mollusks, as the most intrinsi- 
cally valuable acquisition of the year in that direction. Mr. Dall 

remarks: 

This series, collected at various times and localities, contains an unusual number 

of fine undescribed species and numerous others new to the collection. The propor- 

tion which may be described as really valuable is unusually large. 

The accumulation of valuable specimens received singly or in small 

lots from numerous friends of the Museum deserves notice. An enu- 

meration of these will be found in Appendix 11. 

With the exception of plants, few purchases of importance were made 

for the Department during the year, but a series of rodents from Pata- 

gonia, collected by Mr. W. A. Peterson, comprising 239 specimens is 

deserving of notice. The collection of mammals is very deticient in 

South American specimens, and this material was especially desirable. 

An extended reference to the explorations of members of the Museum 

staff will be found on page 69. Collections were made by Messrs. 
Rose and Pollard in Mexico and Florida, respectively; by Dr. Leon- 

hard Stejneger in the vicinity of the Commander Islands; by Messrs. 

Schuchert and White on the coast of Greenland, and by Mr. Robert 
Ridgway in Florida. The explorations of Mr. R. P. Currie in Liberia 

were referred to in the last Annual Report, although the larger portion 

of the material obtained was not received until after the beginning of 
the present fiscal year. 
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Some important changes were made in the personnel of the depart- 

ment during the year. In the Division of Insects, Dr. Harrison G. Dyar 

was appointed custodian of Lepidoptera. Dr. William L. Ralph suc- 

ceeds the late Maj. Charles Bendire as custodian of the Section of 

Birds’ Eggs. Mr. W. T. Swingle was appointed custodian of the Sec- 

tion of Algee and Mr. D. G. Fairchild of the Section of Lower Fungi. 
These gentlemen have rendered exceedingly valuable services in their 

several sections during the year. The department is indeed dependent 

for its successful operation at the present time very largely upon the 

gratuitous, disinterested efforts of its honorary curators and custo- 

dians, the value of whose services can not be overestimated. 

In the Division of Marine Invertebrates Miss Harriet Richardson 

and Miss Mary B. Smith served as volunteer assistants. 

The routine work of entering, classifying, and caring for the collec- 

tions in the several divisions has been carried on continuously, and it 

may be said that the condition of the collections in general is better 

than ever before. The greatest drawback has been tound in the lack 

of sufficient laboratory space, the working rooms in some of the divi- 

sions being crowded to such an extent that it is almost impossible for 

the assistants to move about in them. This crowding affects the work 

in many ways, making the arrangement of collections unavoidably 

unsystematic, to a large extent, and rendering nearly impossible those 

operations which require the use or inspection of large numbers of 

specimens at the same time. The extensive collection of mammals of 

the Department of Agriculture, including especially the large forms, 

were brought together in a part of the southeast range, which has 

been screened oft for the purpose, no other space being found for this 

bulky material. This encroachment upon the exhibition space is con- 

sidered undesirable, but can not be avoided unless additions are made 

to the Museum building or a larger structure provided. A similar 

provision was made for the National Herbarium, in the Division of 

Plants, a portion of the East Hall gallery being given up for the pur- 

pose. The collection of plants has grown to great size and importance 

and has entirely overflowed the quarters assigned to it a few years since. 

In the Division of Mammals the type specimens were brought together 

and carefully labeled with special red tags where needed. They will 

be kept hereafter in special cases. The overcrowding in the upper 

laboratory was somewhat relieved by a rearrangement of specimens, 

but the case room is at present inadequate. The study series is in an 

excellent state of preservation, but much in need of a rearrangement, 

which, however, can not be accomplished until more case room is 

provided. 

In the Division of Birds Mr. Robert Ridgway, curator, reports that 

a large portion of the series, including all the water birds and waders, 

was thoroughly overhauled and rearranged in new dust-tight cases, 

which have been provided for the purpose. Some twenty families still 
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require attention, and are now, for the most part, crowded into cases 

which are unsuitable and are practically inaccessible. A special effort 

has been made during the year to bring together type specimens of 

birds and to see that they were properly labeled and arranged in cases 

made for the purpose. 

Doctor Ralph devoted a large amount of time to clearing away the 

accumulation of work in the Section of Birds’ Eggs since the death of 

Major Bendire. The collection now numbers over 64,000 specimens, 

and is by far the most extensive in existence. While the eggs them- 

selves are in excellent condition, the collection of nests is only indif- 

ferently provided for, and new cases will be needed. 

As is fully recognized by the curator, the exhibition series of birds is 

by no means satisfactory. The cases in the Smithsonian building are 

old and not dust tight, and are furthermore very much crowded together, 

on which account, and because of the insufficient lighting in the hall, 

the collection can not be appreciated at its true value. As already 

stated in another part of the report, an attempt will probably be made 

during the coming year to remedy these defects to a certain extent, but 

the problem is a very difficult one, and it is doubtful whether the 

exhibit can be brought up entirely to modern standards without more 

expense than would be justified under present conditions. Special 

attention was given to some of the series, such as the hornbills, a very 

striking group, of which the Museum possesses a full collection. This 

series was entirely overhauled and new forms added. 

A special series arranged for children has been for some time exhib- 

ited in a small room adjacent to the main hall, and was relabeled 

throughout during the year. 

In the Division of Reptiles and Batrachians, the exhibition series 

was removed from the Smithsonian to the Museum building, as already 

stated, and rearranged to form a faunal North American series. The 

exotic mounted skins, which were indifferent in quality and insufficient 

in number and variety to form a series of any significance, were boxed 

and stored, duplicates of American species were removed, and the 

remainder arranged in systematic order. The curator, Dr. Leonhard 

Stejneger, reports the general collections as being in excellent condi 

tion, but 10 extensive operations were carried on, as he was necessarily 

absent a considerable portion of the year in connection with his duties 

as a member of the Fur Seal Commission. 
The exhibit of the Division of Fishes at the close of the last fiscal 

year consisted of several cases of casts and a large number of alcoholic 

specimens in jars, all of which were displayed in one of the smaller 

halls in the Smithsonian building. For reasons previously stated, the 

casts were removed to the Museum building, where they were installed 
in the southeast range in cases more suitable, and in such manner that 

the characteristics of the American fauna could be appreciated at a 

glance. The large collection of alcoholics was withdrawn from exhibi- 



REPORT OF ACTING ASSISTANT SECRETARY. 41 

tion, it having been shown that they could scarcely be made interesting 

or instructive to the public. A place was found for them in the labora- 

tory, which for some time had been occupied by mammals, a change 

which has the advantage of allowing them to be protected from the 

light and make them accessible to students without intruding upon 

the public. Type specimens were placed in special cases and guarded 

from the light, which causes deterioration. 

‘The eases formerly used for the exhibition of fishes being old and of 

a pattern not now considered suitable for such purposes, they were 

removed to the laboratory and there made use of for the better arrange- 

ment of the general study series. 

Mr. William H. Dall, curator of the Division of Mollusks, reports 

the great collections of that division in good condition, but calls atten- 

tion to the inconvenience arising from overcrowding, which increases 

year by year. A very large amount of material, comprising no less than 

3,500 species of shells, was identified for correspondents of the Museum 

during the year. In connection with this work, however, the Museum 

receives many valuable specimens. 

There has been very great activity in the Division of Insects during 

the year, which the honorary curator, Dr. L. O. Howard, regards as a 

phenomenal one in the history of the division. He writes: 

The surprising part, however, is in the fact that the actual number of species and 

specimens and their scientific value surpasses anything in the history of the division, 

since, notwithstanding the wonderful increase and value of the specimens received 

last year, due to the extensive exotic material presented by Dr. W. L. Abbott, those 

received during the present year will more than equal those received during the past 

decade. This increase is due principally to the very large and valuable collection 

of North American Coleoptera presented by Messrs. Hubbard and Schwarz, while it 

is worthy of note that the additions, without this collection would be nearly three 

times as large as those in the previous fiscal year. 

The collections are in a better state of preservation than ever before, 

and a large amount of work has been done in rearranging and classify- 

ing specimens. The material in each order has been divided according 

to continents and arranged systematieally, by which plan the labor of 

identifying new material is considerably lessened. Dr. Dyar, custodian 

of Lepidoptera, has rearranged the collections of that order, adding 

many species from his private collection, and in both ways very greatly 

increasing the value of the collections. This voluntary work is of much 

importance to the Museum and is highly appreciated. All the types and 

cotypes at present in the collection have been properly labeled during 

the year and recorded in a special catalogue. The whole number of 

these specimens is nearly 6,000. 

The chief operation of the Division of Marine Invertebrates was the 

preparation of 100 sets of duplicate specimens, designed for distribu- 

tion to high schools throughout the country. Each set contains speci- 

mens representative of about 100 species, and more than 350,000 

specimens are included in the entire series. About one-half of these 
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sets have already been distributed. ‘The distribution of this large 

amount of material has relieved the storerooms and cases. As already 

stated, a considerable change is contemplated in the exhibition series 

of the division, and at the close of the year work was begun by a 

readjustment of the the cases in the exhibition hall. 

The curator of the Division of Comparative Anatomy, Mr. F. A. 

Lucas, was absent a considerable portion of the year in connection 

with his duties as a member of the Fur Seal Commission. On that 

account, and because he is also charged with the general care of the 

vertebrate fossils, a large amount of work has not been done on the 

osteological collections. So far as the exhibition series is concerned 

this is not detrimental to the Museum, as the series is already very full 

and very carefully arranged and labeled. The condition of the reserve 

series, however, is not satisfactory, the curator reporting that more 

than double the number of drawers now in use are needed for the 

accommodation of specimens and their proper arrangement and to 

permit the withdrawal from storage of the large amount of material 

now practically inaccessible. 

In the Division of Plants Mr. F. V. Coville, honorary curator, reports 

that several important changes and improvements have taken place. 

In order to provide a circulation. aisle for visitors around the East 

Hall gallery it was necessary to move the screen at the east end back 

some 4 feet into the botanical laboratory. The loss of space was com- 

pensated for by assembling a double row of cases on the south side of 

the gallery for its whole length, making in all about 200 running feet. 

Whether this arrangement can be maintained permanently is perhaps 

doubtful. 
Two rooms in the east tower were fitted up for the collection of 

eryptogamic plants, which, however, is likely to soon outgrow these 

quarters. 

The sectional herbarium, numbering some 30,000 specimens, which 

was formerly kept in the Section of Paleobotany, was returned to the 

general collection, and the work of distributing the specimens to their 

proper places has progressed satisfactorily during the vear. 

The separation and’ marking of type specimens has been continued. 

During the year 252 such specimens were marked, inaking a total thus 

far of 1,596. 

Scientific investigations of more or less wide scope have been carried 

on in the several divisions of the department during the year, and tlie 

results obtained are very creditable to the staff. Mr. Robert Ridgway 

has made satisfactory progress on the comprehensive manual of North 

and Middle American birds, which he has had in preparation for a con- 

siderable time. The head curator of the department has continued 

studies on the cetaceans, and has completed a paper on the nomen- 

clature of the whalebone whales of the North Atlantic... Mr. G. S. 

Miller, jr., has been engaged in an investigation of the Free-tailed bats. 
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He has published several minor papers on mammals during the year. 

Dr. T. H. Bean has continued work on the collections of fishes made by 

the Fish Commission steamer Albatross in South American waters, 

and has made investigations in the waters of New York with special 

reference to fish life. Mr. Barton A. Bean has continued investiga- 

tions on the.collections of Mexican fishes and has completed one portion 

of the work, the results of which are now in hand for publication. He 

also made a study of the fishes of Wallowa Lake, Oregon, for the U.S. 

Fish Commission, the results of which are given in a report already in 

the hands of the Commissioner. Mr. W. H. Dall has devoted consid- 

erable time to a revision of the bivalve shells in connection with his 

work on the Tertiary invertebrate fauna, and has made various minor 

investigations. The study of the fresh-water mussels has been con- 

tinued by Mr. C. H. Simpson with important results. Dr. L. O. How- 

aid has continued studies on the parasitic insects of the family Encyr- 

tine, especially those parasitic on the Coccide, and has completed one 

paper on that group. Mr. W. H. Ashmead has nearly completed his 

monograph of the insects of the family Braconidie, which he has had in 

hand for several years, and has worked up four large collections of 

Hymenoptera. The collections of insects made by Messrs, Stejneger 

and Barrett-Hamilton, of the Fur Seal Commission, on the Commander 

Islands, bave been worked up and reported upon by Messrs. Schwarz, 

Dyar, Coquillett, Banks, and Cook. The results will be published in 

the report of the Fur Seal Commission. Mr. Coquillett completed his 

monograph of the flies of the family Tachinidie and his revision of the 

Simulidze, and both have been published. He also worked up the 

Japanese Diptera, received from Professor Mitsukuri, and completed a 

revision of the family Scatophagide. He has under hand revisions of 

the Helomyzidw and Sapromyzidi. Prof. O. F. Cook has continued 

studies on the Myriapoda and the Orthopteran insects of the families 

Mantide and Phasmide. Mr. J. EK. Benedict has completed his studies 

of several groups of Isopod Crustaceans and published reports on the 

Arcturide and the genera Synidotea and Idotea. He has continued 

work on the Galatheidwe and has in preparation a paper on the genus 

Munidopsis. Miss M. J. Rathbun completed a paper on the Decapod 

Crustaceans of Jamaica and on the Brachyuran Crustacea coliected by 

the lowa University expedition of 1893 to the Florida Keys and Baha- 

mas. She also compieted three minor papers on Crustaceans and made 

other studies in that group. 

Mr. J. N. Rose, assistant curator in the Division of Plants, has 

devoted a considerable portion of the year to the determination of the 

botanical material collected by him in Mexico, with a view to the pub- 

lication of the results of his observations. 

The collections of the department have been made use of extensively 

by naturalists throughout the country and abroad, various series and 

single specimens being loaned, as in previous years, for investigation. 
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(For a detailed list of loans see page 64.) The loans of botanical 

material have been very numerous, aggregating in all about 3,900 

specimens. Included in the records of loans are the names of the 

botanical departments of Columbia, Cornell, and Harvard universities 

and other universities and colleges, together with botanical gardens 

and museums at home and abroad. In addition to these loans of 

specimens the collections have been studied in Washington by numer- 

ous specialists during the year. The naturalists of the U.S. Fish Com- 

mission and of the Biological Survey and other bureaus of the Depart- 

ment of Agriculture have of course had free access to the collections, 

and have made use of them to a considerable extent. 

The publications for the year (a list of which will be found in the 

Bibliography) show a gratifying activity on the part of the scientific 

staff of the department, and indicate also the large extent to which 

the collections are being used by naturalists generally. 

Considerable time was occupied during the year in preparations for 

an exhibit at the Trans-Mississippi and International Exposition, at 

Omaha, Nebraska. The exhibit which was planned by the head cura- 
tor, and assembled with great success by the heads of the several divi- 

sions, consists of a representation of the aquatic faunas and marine 

plants of the United States. Every group of animals inhabiting our 

waters is included, from the lowest to the highest, and an extensive 

and most excellent series of seaweeds. The large mounted birds and 

the casts of fishes and reptiles are displayed in a large wall case con- 

structed for the purpose. The remainder of the exhibit is shown in 

narrow floor cases, with full plate-glass fronts. It includes some novel- 

ties, such as jelly fish preserve! in formalin, which have probably not 

been seen at any previous exposition. The whole series is carefully 

labeled. . 



REPORT ON THE DEPARTMENT OF GEOLOGY 

FOR THE YEAR 1897-98. 

By GEORGE P. MERRILL, 

Head Curator. 

The past year has been one of great, if not unparalleled, progress in 

the department. This for the reason that under the reorganization 

which was effected early in the year, proper coordination of the various 

divisions was for the first time rendered possible. 

Owing to the suspension of work of all kinds in the exhibition halls 

during the construction of the new galleries and exhibition cases, 

together with the prolonged absence of the head curator in Europe, it 

is true, however, that but little of this progress is as yet evident to the 

public. 

Since actively assuming charge of the department, early in Novem- 

ber, the head curator has devoted much time to going over the written 

and printed records of the various United States exploring expeditions 

and surveys with a view to ascertaining what geological materials had 

been collected which could be properly considered the property of the 

Government, and what disposition had been made of the same. This 

bas resulted in bringing together some of the scattered materials 

which had been loaned in years past for study purposes, or which had 

never been turned over to the custody of the Museum. Moreover, so 

soon as it became apparent that the department was ready and more 

than willing to take charge of the materials, Prof. O. C. Marsh 

announced his readiness to turn over the large series of vertebrate 

fossils collected under his direction during his connection with the 

U.S. Geological Survey under J. W. Powell. Mr. Lucas, the acting 

assistant curator of the Division of Vertebrate Paleontology, spent 

four weeks, with proper assistance, at New Haven in May and June of 

this year, with the result that two carloads of these fossils, comprising 

many specimens of Triceratops, besides Dinoceras, Hlotheriwm, and 

other Miocene forms, have already been received. 
Arrangements have been made, through the administrator of the 

estate of the late E. D. Cope, for the return to the Museum of the 

extensive series of Eocene fishes, collected principally during the years 

1872-73 in Utah and Wyoming, and retained by Professor Cope for 

study. It is confidently expected that these will reach the Museum 

even before this report appears in print. 

In addition to the collection of vertebrate fossils already noted, the 

division has obtained, through purchase, a valuable collection of Mosa- 
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saurs from the Cretaceous of western Kansas, two collections of Elasmo- 

branch teeth and spines from the Carboniferous of Iowa, and an 
unusually fine skull and fore-limb bones of Claosaurus. 

Through the U. 8S. Geological Survey was obtained a small collection 

of vertebrates, including a new species of Dinictis and a Suilline from 

the Miocene of Dakota. 

The Section of Invertebrate Paleontology has likewise been greatly 

enriched, the two most important accessions being gifts. Through the 

bequest of the late Mr. I. H. Harris the Museum has come into the 

possession of his private collection of over 20,000 specimens of fossils. 

This is one of the finest collections ever made from the rocks of the 

Cincinnati group, and is particularly rich in starfishes, crinoids, and 
trilobites, and, moreover, contains a number ‘of original types. 

Mr. R. D. Lacoe, of Pittston, Pennsylvania, to whom the Museum is 

already so largely indebted, has presented his extensive collection of 

fossil inseets. This comprises upwards of 4,640 specimens, of which 

more than 200 are types. In addition, he also presented 97 other inver- 

tebrate fossils, 408 vertebrate fossils, and added 132 specimens to his 

series of fossil plants. From the U.S. Geological Survey was received 

a series of over 600 specimens of Kinderhook crinoids, corals, and mol- 

lusea, and 450 crinoids from the Burlington group in Iowa. In addition, 

Messrs. Schuchert and White, of the Museum and Survey, made a 

valuable collection representing the flora of the various Cretaceous and | 

Tertiary horizons of North Greenland. Other valuable materials, 

including an excellent Placenticeras, 22 inches in diameter, from Dakota, 

were obtained either by purchase or otherwise. 

The Division of Mineralogy has materially benefited during the year 

through the acquisition of much new material, including several new 
and rare species. 

The Division of Physical and Chemical Geology reports the acquisi- 

tion of a large cluster of basaltic columns from near Bonn, Prussia; 

some large masses of a beautiful orbicular granite from Sweden; ‘ful- 
gurites on andesite from Little Ararat in Armenia, besides a large 
amount of petrographic material from the U.S. Geological Survey and 
other sources. The Economie Series have been enriched through the 

acquisition of some beautiful clear masses of rock salt from Heilbron, 

Prussia, collected by the head curator; kaolins and clays from Germany 

and Saxony; an excellent series of telluride ores from the Cripple 

Creek district, Colorado, and other materials which need not be men- 

tioned in detail here. 

Aside from what has been accomplished in the Division of Mineralogy, 

but little progress has been made in the work of installing the exhibi- 

tion series. This is for the reason that the erection of the new galleries 

in the exhibition halls of the Divisions of Paleontology and Economic 

Geology, was not completed in season for more than a beginning to be 

made. Indeed, the new eases in the paleontological halls are not yet 

in readiness. Moreover, for a period of several weeks the energies of 
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nearly every curator and those of his assistants were fully occupied in 

the work of preparation for the Trans-Mississippi Exposition. The 

details of this work have been the subject of a special report, and need 

not be repeated here. 

Mr. Lucas reports that in the Section of Vertebrate Paleontology 

a large amount of preparatory work has been done incidental to 

strengthening, restoring, and preparing for exhibition the skeleton of 

Zeuglodon. Two skulls of Oreodon, and one of Mesohippus from the 

Evans collection have been cleaned, a fine skull of Claosaurus and the 

upper portion of a magnificent Triceratops nearly prepared for exhibi- 

tion, and smaller skulls and parts of skeletons wholly or partially pre- 

pared for exhibition or study. Work of this nature is extremely slow 

and laborious, and additional preparators are sadly needed. When it 

is remembered that, excepting when aided by Mr. Schuchert and others 

in the Section of Invertebrate Paleontology, the entire work of this 

division has thus far been carried on by Mr. Lucas, with the assistance 

of one clerk and one preparator, it will be recognized at once that 

surprising progress has been made. 

The prolonged absence of Mr. Schuchert, incidental to the purchase 

of materials for the Trans-Mississippi Exposition, and a subsequent 

trip into Missouri, together with his Greenland trip earlier in the 

season, has necessarily greatiy retarded his work. Satisfactory prog- 

ress has been made in installing the study series and in the prepa- 

ration of exhibition material, though this, too, is delayed, owing to the 

condition of cases and exhibition halls. Practically nothing has been 

accomplished with the paleobotanical series. It is expected that the 

appointment of an assistant in charge of this collection, and the com- 

pletion of the galleries and cases, will enable me to report more satis- 

factory progress another year. Up to this time all Museum work -done 

on these collections has been voluntary by members of the paleobotanical 

staff of the Geological Survey, or by Mr. Schuchert and his assistants, 

whose time was already more than oceupied by the work of their own 

division. 

In the Division of Mineralogy I-have to report satisfactory progress 

in the installation of the exhibition series. The Systematic Series, the 

collection of meteorites, and several special series are now, for the first 

time, satisfactorily installed, and Mr. Tassin, who has had immediate 

charge of the work, is entitled to much credit, not merely for his energy 

and industry, but as well for the taste he has manifested in the selection 

and display of the material. 

Much work yet remains to be done in the way of supplying deficien- 

cies and labeling, but it is not too much to say that the collections as 

a whole are in excellent condition. 

In the Division of Physical and Chemical Geology (systematic and 

applied) of which the head curator has immediate charge, no progress 

whatever has been made with the exhibition series until within a 
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period of some two weeks, owing to the delay in the completion of 

the gallery cases and Mr. Newhall’s absence in Nashville and Omaha. 

The work is now progressing satisfactorily. 

An immense amount of detailed work has been accomplished in over- 

hauling and classifying collections stored in boxes and drawers, but 

much yet remains to be done. 

Searcely any investigations of note have been undertaken by any of 

the curators, owing to the pressure of other matters and the unsatisfac- 
tory condition of the exhibition halls. The head curator was himself 

absent in Europe during the first five months of the year, attendant 

upon the meetings and excursions of the Seventh International Geo- 

logical Congress, and engaged in a study of European museums. Mr. 

Lucas has nearly completed his work on the Fossil Bison of North 

America, and Messrs. Charles Schuchert and David White have made 

a preliminary study of the fossils collected by them in Greenland dur- 

ing the summer of 1897. Their results are now in press. 

With the exception of the collections made by Messrs. Schuchert 

and White in Greenland and the necessarily limited amount of mate- 

rial brought back by the head curator from Russia, scarcely anything 

has been done toward the enrichment of the collections through the 

direct efforts of Museum officials. The collections made by the U.S. 

Geological Survey and obtained by gift, purchase, and exchange have 

been already referred to. : 

The usual custom of loaning collections for study has been adhered 

to. Two small lots of vertebrate materials were loaned during the 

year, the one to Prof. H. L. Osborn, of New York, and the other to Dr. 

C. kh. Eastman, of Cambridge. Dr. J. F. Whiteaves, of Ottawa, Canada, 
was in like manner loaned a collection of Hamilton fossils, and Dr, © 

George H. Girty, of the U.S. Geological Survey, has had the loan of a 

collection of English Carboniferous pelecypods for comparison with 

American species. <A collection of thin sections of roofing slates was 

loaned Prof. T. Nelson Dale, of Williamstown, Massachusetts, and the 

U.S. Geological Survey has on sundry occasions been granted the 

usual courtesies. ; 

The condition of the laboratories and exhibition halls has been such 

as to afford little encouragement to students and investigators. Prof. 

O. P. Hay has studied the large Cretaceous fishes from Kansas, with a 

view to deciding certain points in the structure of the skull and verte- 

bral column, aid also to ascertain whether or not the genus Portheus is 
synonymous with Xiphactinas. Several new points on the structure 

and affinities were ascertained and the conclusion reached that Xiphac- 

tinas Leidy, was identical with Portheus Cope. Similar results were 

reached independently by Alban Stewart, of Lawrence, Kansas. Prof. 

Henry I. Osborn has likewise studied the type of such species of Cory- 

phodon as are represented in the collections. 

Aside from the studies of members of the U.S. Geological Survey, 
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no investigations of note have been carried on in the Museum by other 

than its officers, either in the sections of Invertebrate Paleontology 

or Paleobotany. In the Division of Physical and Chemical Geology, 

Mr. Thomas L. Watson, now of the State survey of Georgia, and 

Dr. E. C. KE. Lord have each spent several months, the one conducting 

investigations relative to the weathering of basic eruptive rocks and 

the other working on the rocks collected by Dr. Edgar A. Mearns 

along the line of the Mexican Boundary Survey, and a series of 

eruptive rocks from Casco Bay, Maine. 

The reasons already enumerated have necessarily cut down the num- 

ber of papers that might otherwise have been published by the curators. 

Such as have appeared are sufficiently noted in the Bibliography. 

The rapid accumulation of materials, and particularly large materials 

like vertebrate fossils, bids fair to tax to the utmost our resources for 

handling, preparation, and proper care. When it is recalled that the 

preparation of a single skull may require the services of a skilled 

preparator for months, it will be seen at once that our present force is 

quite inadequate. Moreover, work and storage rooms are pitifully 

cramped. When further, one recalls the strikingly interesting char- 

acter of the display that is possible with this class of material, as well 

as its great value from a purely scientific standpoint, the desirability 

of pushing the work with all possible vigor becomes at once apparent, 

and I feel that I can not too strongly urge the granting of additional 

funds for the purpose. 

The work of rearranging the collections in physical geology, involy- 

ing the actual moving of upward of 100,000 specimens, labeling, num- 

bering, and bringing the card catalogue up to date, will consume a very 

large portion of the coming year. 

The same may be said regarding work in the sections of Inverte- 

brate Paleontology and Paleobotany. There are at present not far 

from 1,000 boxes of fossil materials of all kinds in storage, which must 

be overhauled, identified, duplicates assorted for exchange and distri- 

bution, worthless portions rejected, and the remainder made available 
for study and exhibition. 

The amount of detailed labor essential to the proper care of the col- 

lections can be appreciated only by those who have had experience. 

This applies to other departments than my own. 

Notwithstanding the fact that we are for the time being overbur- 

dened with materials, no opportunity should be lost for securing more, 

even though the same may remain years in storage. It is too much to 

expect that the present favorable conditions for collecting will always’ 

exist. Hyery reported discovery of interesting material, by members 

of the U. S. Geological Survey, or other parties, should be i:vesti- 

gated, and where the character of the material warrants, immediate 

Steps should be taken toward its procurement by purchase or other- 

wise. It must be borne always in mind that delays in these matters 
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result disastrously. This is particularly true regarding vertebrate 

remains which, once exposed, become quickly ruined, unless promptly 

and properly cared for, and inexperienced collectors often do more 

harm than good. Moreover, other institutions, both American and 

foreign, are ever on the alert to obtain that to which we naturally feel 

the National Museum is best entitled. 

I can not refrain, in conclusion, from stating that too much praise 

can scarcely be awarded the individual curators and their assistants 

for the untiring energy and patience manifested, and their willingness 

always to lay aside individual desires and preferences for the welfare 

of the department as a whole. But for this, the work of the head 

curator would be disheartening in the extreme. 



SUMMARY OF THE OPERATIONS OF THE YEAR. 

THE MUSEUM STAFF. 

On July 1,1897, Mr. W. H. Holmes, Dr. Frederick W. True, and Dr. 

George P. Merrill were appointed head curators of the newly organized 

departments of Anthropology, Biology, and Geology, respectively. 

Mr. W. H. Holmes, who had been connected with the Field Columbian 

Museum in Chicago, assumed his duties at the National Museum on 

October 1. 
Mr. William H. Ashmead, of the Department of Agriculture, was 

appointed assistant curator of the Division of Insects in the National 

Museum on July 1, and Mr. Gerrit S. Miller, jr., was given a temporary 

appointment as assistant curator of the Division of Mammals. 

Dr. W. L. Ralph, of Utica, New York, was made honorary custodian 

of the Section of Birds’ Eggs on November 12. 

Mr. W. T. Swingle and Mr. D. G. Fairchild, both of the Department 

of Agriculture, were appointed custodians of the Sections of Algewe and 

Lower Fungi, respectively, in the Division of Plants. These appoint- 

ments took effect December 7. 

Dr. Harrison G. Dyar was appointed custodian of the Section of 

Lepidoptera, Division of Insects, on November 12. 

On April 30 Dr. J. Walter Fewkes was appointed a collaborator in 

the Division of Ethnology. 

Dr. F. W. True was appointed Representative of the Smithsonian 

Institution and National Museum for the Trans-Mississippi and Inter- 

national Exposition (Omaha), and Mr. M. V. Cox, chief special agent. 

In the absence of Mr. W. V. Cox, Mr. J. L. Willige continued to act 

as chief clerk. 
A complete list of the members of the scientific and administrative 

staff is given in Appendix I. 

APPROPRIATIONS AND EXPENDITURES. 

The amount appropriated for the National Museum for the current 

fiscal year was $233,000. The total expenditures under this appropria- 

tion aggregated $227,473.54, leaving a gross balance of $5,526.46. From 

the appropriations for the previous fiscal year expenditures to the amount 

of $10,492.95 were made, leaving a balance (subject to liabilities) of 

$391.76. 
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The appropriations for the fiscal year just ended were $25,275 in 

excess of those for the preceding year, there being an increase of $6,775 

in the amount appropriated for the preservation of collections, an 

increase of $1,000 for heating and lighting, an increase of $15,000 in 

the amount allotted for furniture and fixtures (to be used for the con- 

struction of cases, etc., for the new galleries), and an appropriation of 

$2,500 for removing and rebuilding storage sheds. It may be remarked 

that the amount allotted for the preservation of collections fell short 

of the estimate to the extent of $20,000, and that the appropriation for 

heating and lighting was $1,000 below the estimate; also that the sum 

asked for to be used in repairs to buildings was cut down one-half, the 

amount provided being only $4,000. The sum of $18,000 was requested 

for printing and binding, but only $12,000 was appropriated. 

The following tables show the expenditures from the various appro 

priations during the year and the amounts on hand June 30, 1898- 

Appropriations and expenditures for the fiscal year ending June 30, 1898. 

Balance on 
Object. Appropriations.) Expenditures. | hand June 

30, 1898. 

Preservation of collections <<. ssccs6 a2. s6<se4-e oases $160,000. 00 $157, 636. 49 $2, 363. 51 

IBGE SAN Oe tex DLT OS totes a ete ele ale elation ate ete 30, 000. 00 28, 289. 54 1, 710. 46 

Heating, lighting, and electrical service.----------------- 14, 000. 00 13, 183. 13 816. 87 

LENS Gt oes eS Bene ne GRmenereoonooaeePcoaseErescIoas 500. 00 5OON00 eee eee eee 

Ise liserags) ete) ee eo ee ees eoSOC Dabach-moecqescSoasosee 4, 000. 00 3, 968. 02 31. 98 

IRON OL WOLKSNO DS Sar ate ieee ae lee eaten oletatale Peon totais 2, 000. 00 1, 999. 92 - 08 

Gallleriesix: cee 8.25 2Ue Sada. = 5 clei as eee acl eee 8, 000. 00 7, 448.13 551. 87 

Rebuilding sheds, es += = 2. == + dee nee eee ee eee ee 2, 500. 00 2,471.10 28. 90 

SPrivbi Seeee ee hots ee ~.< eee eee seer Mea Saae 12, 000. 00 | 11, 977. 21 22. 79 

Totals wcccswadescccscoaestee eres ee ames 233, 000. 00 227, 473. 54 5, 526. 46 

Disbursements from unexpended balances of appropriations for the fiscal year 

ending June 30, 1897. 

Object. Balance ene Expenditures. Balanieg Jose 

Preservation of collections .2-5.- 022-22 so-so ea eee $4, 201. 93 $3, 821. 94 $379. 99 

Wurniinretand Aixtunesi. -...\-- oo <cccee eee eee Peer a, ae 1, 801. 07 1, 792. 77 8.30 

Heating andliPhtin om: 22222225 2oncesieen ce ee nee oe eee eee 742.11 739. 27 2. 84 

Building repairs ==: ~-- 2-5 = sp eee eee so epee eee nee 115. 25 114. 67 -58 

Gralleries:: So 25ea oie dice cc 28's CREE nero eter orem 4, 024. 35 4, 024. 30 - 5 

Motel. oP acc usp dete eee ee 10, 884. 71 10, 492. 95 | 391. 76 

The unexpended balances of appropriations for the fiscal year 1895-96 

remain the same as at the close of the last fiscal year, and are as fol- 

lows: Preservation of collections, $1.32; furniture and fixtures, $0.20; 

heating and lighting, $0.42; building repairs, $1.38. No further claims 

having been presented against these appropriations, the balances will 

revert into the Treasury, to be carried to the credit of the surplus fund, 

under the provisions of section 3090 of the Revised Statutes. 
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The following statement concerning the estimates for appropriations 

for the fiscal year ending June 30, 1899, is quoted from the report of the 

acting chief clerk, Mr. J. L. Willige: 

In October estimates were prepared of the appropriations required for the main- 

tenance of the National Museum during the fiscal year ending June 30, 1899. In 

addition to the regular appropriations for furniture and fixtures, heating and light- 

ing, preservation and increase of collections, building repairs, rent of workshops, 

postage, and printing and binding, the following special appropriations were 

requested: For illustrations for Museum publications, $5,000; for the purchase of 

books, pamphlets, and periodicals for reference, $2,000; for the continuation of the 

construction of galleries in the Museum building, the building of skylights in the 

four courts, and the erection of a ventilator upon the roof of the lecture hall, $10,000; 

for the erection of a fireproof building for workshop and storage purposes, $50,000; 

for the purchase of the herbarium of the late M. 8. Bebb, of Rockford, Illinois, 

$5, 000; for the purchase of the library of the late G. Brown Goode, $5,000. 

“ An increase of $20,000 was requested in the estimates for the coming fiscal year 

for the preservation, exhibition, and increase of the Museum collections. The 

importance of the grant of this additional sum for the purpose of developing the 

Department of Geology and expanding it in the direction of a museum of practical 

geology and to enable substantial increases to be made in the compensation of the 

higher grades of assistants in the Museum was strongly urged upon Congress. 

The latest conference report on the sundry civil bill states the item at $165,000, an 

increase of $5,000 over the appropriation for 1898. 

In the estimates for appropriations for the coming fiscal year is an item of $15,000 

for heating and lighting, being $1,000 in excess of the current appropriation. 

In view of the considerable sum of money paid from year to year by the Museum 

for the preparation of drawings for use in the Museum publications, it was endeay- 

ored to have a specific appropriation of $5.000 provided for the purpose. It was 

explained that this item of expenditure is an important one in carrying out the 

policy of disseminating information regarding the Government collections among 

educational institutions throughout the country, and the hope expressed that it 

would not be necessary to continue the cost of illustrations as a charge upon the 

appropriation for the preservation, exhibition, and increase of the Museum collec- 

tions. The sundry civil bill, while not, however, containing a specific appropriation 

for drawings, authorizes the expenditure for this purpose, from the preservation of 

collections appropriation, of a sum not exceeding $5,500. 

In the estimates submitted to Congress for the coming fiscal year is an item of 

$17,000 for printing the Bulletins and Proceedings and labels and blanks for the 

National Museum, and binding books and pamphlets for the Museum library. It is 

urged that the entire sum asked be appropriated, in order that an edition of the 

Museum publications large enough to supply the principal scientitic and educational 

establishments may be assured. 

The sundry civil bill had not become a law at the close of the fiscal 

year, but the appropriations for the year ending June 30, 1899, as 

agreed to by the conferees of the Senate and: House of Representatives 

are as follows: ! 

Furniture and fixtures (including $20,000 for furnishing new galleries) - ---- $35, 000 

EHS eu Rromeany ell OY LN Dreier anse steer aay eae ane ce steno. eae ecin es cics| nae eae 14, 000 

IPTESohvallOneOLcOllecolonsece - om we aree oe ase ree ee oecee cece hi NE ep es 165, 000 

Puecnade Oi DOOKS Of TeLOrenCOs. s-co+- esl) eo once. fae $e elle. ES Lee. 2, 000 
leven cotthauss TReyoyrotes), t= et Se eee ee Re ee eon ke aS Se ee ee 4, 000 
ee 

'The sundry civil bill, as finally passed, carried the appropriations indicated. 
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Rent of workshops and storage quarters ...-....-------------------------- $4, 500 

Postage shamps...--)) 02 <. .s2-22. -\-5 2265s - 2255 ene oe Hens ose enieee as-- 500 

Galleries (including skylights and ventilator) .-.-..--------.--------------- 10, 000 

Purchase of Goode libLary, .--2225---- = o-- oe ane eee eee a eee 2c 0,000 

Printing and binding -.... .... .... .----- -- 24-022 ee nes eee oon ones cone ennee 17, 000 

Mata. oie in ie en Ss dee nee ea oe eel oc te eee oo oe er err 

BUILDINGS. 

In the acts of Congress approved June 11, 1896, and June 4, 1897, 
provision was made for the erection of iron galleries in the Museum 

building. Under these appropriations, amounting altogether to $16,000, 

galleries have been erected in the four courts and in three of the halls 

of the building, thus increasing the exhibition space by 17,000 square 

feet. ° 

During the fiscal year just closed the work of constructing the gal- 

leries has been under the direction of the Superintendent of the Library 

of Congress. 

In the estimates submitted to Congress for appropriations for the 

coming fiscal year the sum of $10,000 was asked for, to be used in 

erecting galleries connecting the courts with the adjoining halls, sup- 

plying railings, painting the ironwork about the galleries, and placing 

skylights above the courts. This item is included in the sundry civil 

bill as passed by both Houses of Congress and sent to the President 

for approval. 

It was requested in the estimates for 1898-99 that provision be made 

for the construction of a special building adapted for workshops and 

for storage purposes. A preliminary plan for a building 50 feet front 

by 130 feet deep, to be entirely fireproof in its construction and corre- 

sponding in its materials and workmanship with the Museum building, 

was prepared and submitted. The cost of the proposed building was 

estimated at $50,000. The Government reservation between the 

National and Army Medical museums, with frontage on B street south, 

was suggested as an advantageous site for the building. The proposi-- 

tion was not favorably acted upon by Congress, but, in addition to the 

$2,000 customarily granted for the rental of a building for storage pur- 

poses, the sum of $2,500 was appropriated for the rental of additional 

quarters in which to place the carpenter and cabinet shops and for the 

storage of the material contained in the wooden shops near the Fish 

Commission building. 

The storage sheds south of the Smithsonian buildings were removed 
during the year. They had long been regarded as a source of danger 

to the main building in case of fire. Some sections of the sheds were 

removed to the yard of the storage building on Ninth street. The 

remaining serviceable material was used in the erection of a two-story 

workshop. 

The wooden floors in two of the ranges were taken up and substan- 

tial concrete floors laid in their stead. Mahogany wall cases and 
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screens have been constructed and placed in position on several of the 

galleries. 

In order to accommodate additional floor cases, the steam radiators 

in some of the exhibition halls have been raised to a convenient height 

and attached to the piers. Improvements in the water-supply system 

have also been made. 

The walls in many of the halls and ranges and in two of the courts 

were painted during the year. 

ACCESSIONS AND REGISTRATION, 

The amount of material received during the year was unusually large, 

aggregating 457,096 specimens. These were embraced in 1,441 sep- 

arate accession lots. In the division of insects alone 226,000 specimens 

were received, due to the acquisition of the Hubbard and Schwarz 

collection, which is specially referred to elsewhere. Large quantities of 

material were received by the Division of Mollusks and the Division 

of Paleontology, and there have been notable increases in the collee- 

tions of the divisions of prehistoric archeology, mammals, birds, and 

plants. The following tables show the number of specimens added to 

the various collections during the year and the total number of speci- 

mens in each collection on June 30, 1898: 

Number of specimens received in 1897-98. 
Anthropology: 

ENLEMOLO Ova Samrat aa yh eis Menino kemeeice. tae sass cesses eeesea ses cce ees 14,528 

MIS LONICIAT ONCOLOGY! essere fails sgnes sae eae SSO Sainte win oes See eee e See 1 

RCHIStOLIC AT CHC OlORY Aas occ seit en eels ce citm S52 os cee eos ne Sepicl sees 27, 335 

TNE ELOIDOMO EA Ne 28 SoG BAG CASS ODI ASE EOC TEE Se En TEE eR ae ate 304 

(Coraphi Craliia eee eis onc onetime cise yee s stan oes wis SE ecb eee ees 328 

WIGY6 LOIS) 5 eons A Se HS rR Se 2 ee eee ae 746 

Peele COM See INS fn eek. ain etaeyuma asian so lees Sachs slat enatee Date Cease 81 
INS tonygan du bilo ona py liye lege meteors tena bik arcia ts wre een setee toes Syn oe 1, 366 

Biology: : 

cine see peteted elena tein leas. sea seein ce csoee ae seenes eee Sceoe. = 5, 762 

Sm Seager Se pare Serato cen aa ame See Ae rae aes ee a a eee 8, 211 

[SER GES (GVEA ETS ee RR Af a rm CR ei aC RE 1, 545 

Repilessandabatrachians==.2 52. ce) oss. ceees Snes eee eee eseensce) | edb 

HH SNES meses ear oa casey elas eae est eo see eee Mansa ee oes 600 

MOUS kp beeee ee secie 2 at port aeel.: Sasa RUE het senile om oe ote au See ee SHE (15 i7/ 

WaSCCUE 22S. s Ses Ca coe REGS OOS RASS CIOS Oe aes Bee ae ea ar meee e121 oe 512) 

(yA evry ONS), FECT TERETE) OREN ET Jee ches et cote ops rea eee sm Se Og 2, 612 

elmiunurolosicalicollectioness-e-e eee ono ees sea toe eee ee ee 2247 

Comparaulveram sbOMmyr torte meee es cies ceitee ase etisn wine Sioeisn ssf e eee 96 

LIBEUIG) 8 ccs nelds Sat Qa ei Ce StS Biss clot SOC aS ORO Eee aa an ae NSS 

Geology : 

mhvsicalrand) chemical ceolopy, 252.222.6222 saceneee. sts sce cine sabe aly alls 

IVINS C21) 2h 0 0\ VaR 198 ot Pie gy I OE Os Sco sala cee wacce sl ck 410 

SUL MULT aps al GOMUOLOL Vices neers eeemine cece smc acs Saecaslcacase fs ale 33, 073 

‘Including 2,206 specimens relating to physical anthropology. 

2 Number of catalogue entries. 
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Number of specimens in the Divisions of the Museum June 50, 1898, 

Anthropology : 

Minoo Y) 2o Ss se aio = 5 ww Ska ee 3 ae Bowie = eee etree 1451, 655 

Historic archeology ---.-----.---------------------- She téso sou S255 1, 872 

Prehistoriciarchsology: = ~~ =~ - 2-2 <2.-/2cie nel cies a= eel 276, 540 

MechmolOgy, 2a-c 4-2 e--= ss0- cost ec cece eee ee celal ee anor eee 30, 421 

Graphic: arts... 26. <2 ---- sles ceme cae ose sens nian = aletealeaa™ peels 7, 234 

Mediiney 22 S22 .).25 s2e.cfarecicre ey Peer aN ee ee SueOn oman Ssocee aise 7, 000 

Religions = 7.22 0.- 5 2! sb sna neoeee tise wee = ete no Ome te eee ee 1, 858 
History and biography .... ..-----.---- -2----s2-- -e82 220+ eon 2 ence aos 36, 156 

Biology: 
Mammals ins 1 teticcie sc Was. saal noes ocloe ee ee ee eee ee ease eee eee 221, 985 

iBT gil ae a ene ee en BASSE aso obo Casa dacceesedase 112, 274 
Birtles’ COGS"... 2-5. 2-32 25.526 Kees el ee Soe ee = ae eee 64, 272 
Reptiles and. batrachians:. -.--..---2- .22--. ts 22eeieee= ooee - bese e oe 38, 122 

SISH@Gt 2 ce see Sets nie ey StS Se eS ee ae 150, 600 

Molise: t2i<<e3 S025 oss eee ee Seen eee cee nee eee 725, 036 
IMB OCU ee Sas Sec aS i ee oe er 869, 256 
Marine dmvierbe DT ates a 5. Sayers Se eee lteter ee 510, 765 

Helmintholovical collection 2225-22. eessen ee eee eee 34,746 

Comparative anatomy 02 22-22 acne ale ote eine re Sie aeeatt 15, 491 

1d Ea eee eee eer pescoee Seals chs Ane GSO dog bua Smanbadedatie > acsce 368, 241 

IGHESURY: «aot tes o- eoae oe ae eee cee ee eerie oe eet eee ees TA9 

Geology: 
Physical and chemical geology .. == 2-02-22. 2222 secesene == 2 eee 77, 662 

Mineralogy: 220. < 2 12 jas doce eee ee eee ee 29, 308 

Siratieraphic paleontolociy- === seee= se aes a eee ee ae eee eee 355, 185 

BPG Gal sco oa. ace EEE Sane es 4, 156, 408 

NotEe.—The Division of Ethnology embraces the ethnological and pueblo collec- 

tions of 1896-97; the Division of Historic Archeology, a portion of the collection 

of oriental antiquities and religious ceremonials; the Division of Technology, the 

collections relating to transportation and engineering, naval architecture, physical 

apparatus, electricity, musical instruments, pottery and porcelain, paints and dyes, 

oilsand gums, chemical products, animal products, foods, fisheries, textiles, domestic 

animals; the Division of Graphic Arts, the collections of graphic arts and photo- 

graphs; the Division of Religions, a portion of the collections of oriental antiquities 

and religious ceremonials. 

More than 27,000 entries have been made in the catalogues of the 

various divisions. 
A complete list of the specimens acquired during the year by gifty 

deposit, exchange, and purchase will be found in Appendix II. 

1Including a series of specimens relating to physical anthropology received during 

the fiscal year erding June 30, 1898. 
2Including those specimens which were added to the Department of Agriculture 

collection during 1897-98. 

’Number of catalogue entries. 



REPORT OF ACTING ASSISTANT SECRETARY. ae 

The number of accessions during each year since 1881 is shown in 

the following table: 

| 

| Accession | Number of 
Year. | numbers | eee S 

| (inclusive). | the year. 

Gs | Oe E a RCE NR Ur aie rau nal are A ty be Gea eae wamiestoce | 9890-11000 | 1,111 
UPR, 5 Sat mee SSR Ae aOCU OSPR ae ess i a ne oe 11001-12500 | 1, 500 
GBS meee omen er eae merce aoe Screen ce mete e cine ncuoelnere catia ceeasne encase 12501-13900 | 1, 400 

TST ses aia ce ea Se ee See I 18901-15550 | 1, 650 
ikstel (ENTE EN WD) Awe G))= 4ccon8 sSsaaRScancounesoods sane osonsseaeeosaooasese -----, 15551-16208 658 

BRR. scse eee See mE ta vei So reer esley FES 8 Ue anti arene an ero 16209-17704 1, 496 
IUD eh sel se Sine a cee eS oe a 17705-19350 1, 646 
QRS ee ae ee CIES Viren eR eae ental 8 OW Ge UR joe eth Bins. Ides Het | 19351-20831 1, 481 
USA: ES SE ae ee AE et en eae pe le aye IRS 20832-22178 1, 347 
EER) weiss cevaet al Rue SAE AR ee GIR eins here mn ee FO en aie PINE ee ee | 22179-23340 1, 162 
iL GR ee Ree ne In ree es Oe See oa) rks eta s eee 23341-24597 | 1, 187 
TDD se es oe GA Sa tn, Ee yet EIDE Sten 24528-25884 1, 357 
TUG 3 Le cote ak sa Se OR Re Sn ese EE Om NS en CP Sine A PE 25885-27150 | 1, 266 
19D; cass ee Sea Sn ee ea aan ORES Se Ce eee te ener RE | 27151-28311 1,161 
WB co SB abe an SOE ee SEE I rE SE RON i a nr NS ee tee | 28312-29534 1, 223 
Porm eter ee ee mr hn Be er Wn eee | 29535-30833 1,299 
ROT RRe ee eh Oe a eect as co mesacauue cacebex Ee eee ees ane gee 30834-32300 1, 467 
VOOR Meer temnn scion ec cA eae een Se So lel ateecenaosisemettiogenemacnsech ac | 32301-38741 1,441 

During the year, 25,405 packages were received by the Registrar. Of 

this number, 690 contained specimens for the Museum collections (an 

increase of 79 over the record for the previous year), 1,724 contained 

supplies of various kinds for use in the offices and shops of the Museum, 

and 11,522 consisted of publications. Three thousand and seventy- 

three packages were sent out. 

The entries on the outgoing transportation record numbered 1,482 

and on the incoming transportation record 3,137. 

Seven carloads of material were shipped to the Trans- Mississippi and 

International Exposition at Omaha. 

Two hundred and twenty-one packages were placed in storage and 

57 were withdrawn. 

DISTRIBUTION AND EXCHANGES. 

Thirty-two thousand three hundred and sixty-three specimens were 

sent out as gifts or in exchange, and 7,461 specimens were lent for 

study during the year. A number of sets of marine invertebrates 
have been prepared with a special view to supplying the needs of 

schools, and these have been distributed to the number cf about 17,000 

specimens. Many collections of rocks and ores and casts of prehistoric 

implements were also presented to educational establishments. 

A complete list of the distributions of the year is printed in Appen- 
dix IU. 
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The following statement, arranged geographically, shows the number 

of “lots” of specimens sent out: 

PDA Tene See ee ete ae ore ees ne L |sS0uth Carclina == se-eeee- ae ey 

IAT EMMAANH EAS or Se fo) See sabe See 2 1 | Tennessee... =: 22222462 eee yi 

Caltonninsey hese oa. 2<cks sl ek 15: |) Wewastsiccoccs se cise pee e 3 

(SONOEAC Ome sake ee aoe Cetin As SE 4°) thal 2 eee Be ee eee tee 2 

COonnecuienbecenenie-cowcnc seme ee 4), Vermont) .--.\.--2_ 2226s == ener 1 

Wella WARGO pms ssee cco ene wicca Seem 3°| Virginia 2.2.2 ss2ss eee 3 

Districtio£ Columbiai.--.2-=--: -=.-- 15 .| Washing tons 2. --255)-2sese eee 2 

JEU Ore ENS ey ORT ee ae 1.) -Wisconsinze. 225% 22 eee 6 

(CGOHGIN 5. Rr Soe cae cs See eaeo cscs 3.,|. Wy OMI e222 Ee ce eer ee 1 

TOWN VOSS 5 AOR See eens ec SE 15 | Foreign countries: 

i diandpeeeate ns ose se sce net ee 4 APTI Gale: 55 ss oa zaxt eee eee 2 

NOW Meer tease eae eae See: 23 Argentinas 1.2/2.2) secon ee see ee 

NGanR ASS ee eeics ote car Sette, are oe 4 | Australig..c. >= 22h. 225 ees al 

INGHDHEKS con aint eo nics Slee ematacicee a Austria; 22225-2222 ee 2 
WOMISIAN A oo 2 oo cha oes hat oes = ay Canada, 25 ee eee 3 

IMS Gi epee ee ee Bee cee eee ih Denmark: . i040 sa eee UL 

Mar ylamnd:.2.26s 6c. 20 sce aee 5 Mngland.3252-c.e52 2 ee 10 

MassachiS@bhs sc ccco<ton ton a eee 30 France -s.2 - co. 2a ee eee 4 

IMighig ams 322 orcas secs ae =2k Soe 3 Germany. -.32-0 eee eee 4 

Mainnesotaissaaso. osc. visser en Somes 2 India, 222. ces ® See nee meee 2 

IMISSOWE (A 5ek 0h Me eit so eis ae ee ee eee 6 Ltaly. <= 20022 eeooneee Sete ee 1 

IM Onan er oe apn arte otal ee 1 JAPAN oo oe see sees oe Oe ae 2 

INGDraslcties eer ees et ee aes ee 4 Netherlands 5.2:2 2555 eee 2 

New Hampshire -... ...--..--------- 1 Norway 3-22. 5.206) See eee 1 

New Jersey. oc: 225585. 4s ee epee ee 1 RaOssia (2.25 3245224 Sa ee ee 3 

INGWRXOLRK SccS. 22.5.2 eee 42 Scotlands. 23 5.7525" eee 1 

NorthyC@arolina i)... 22 eee eee earns Swedenis +2 hon eee Z 

ONTO 8s Sass 3. Ae eee 4 Switzerland -=. 5. ---6so ee il 

OLeEPOM a= seta eek sso, Se eee Taare 

Pennse tennis BEE nee 3s ee 14 Total ..--2- 22 --- -2osiens5 =a- 283 

ithode island = :- 22.425 S252 eee 1 

Several exchanges have been conducted with institutions and indi- 

viduals in foreign countries, resulting in the acquisition of some valua- 

ble material. 
It is questionable whether this branch of the Museum work is, taken 

as a whole year by year, very profitable. It is difficult to arrange satis- 

factorily the details of an exchange with an establishment several thou- 

sands of milesaway. Thenecessity of determining one uncertain point 

may cause a delay of several months, during which time other oppor- 

tunities for utilizing the material intended for exchange may have 

arisen. Valuations placed on specimens vary, and what may seem to 

us a generous offer on our part may be regarded as far from being an 

equivalent to the other party. In certain cases it is impossible to fur- 

nish first class specimens, and the failure to do so, although explana- 
tion nay have been made in the correspondence leading to the exchange, 

has not unfrequently placed this Museum in an undesirable and unde- 

served position. Furthermore, it seldom happens that the*establish- 

ment with which an exchange is being conducted is willing to part 

with its best material, especially if sending first. Specimens which 
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were in good condition when shipped often deteriorate before reaching 

their destination, and this again furnishes ground for dissatisfaction. 

It is not likely, however, that transactions with establishments and 

individuals who have been exchanging material with this Museum, to 

the satisfaction of both, will be discontinued, although it is doubtful 

whether special pains will be taken to extend negotiations of this 

character into untried fields. 

A number of exchanges which have been pending for special reasons 

were completed during the year just closed. Among the most important 

transactions the following may be mentioned : 

From the Imperial Royal Natural History Museum, Vienna, Austria, 

66 specimens of Tertiary corals were received in exchange for Lower 

Cretaceous fossils. The Paleontological Museum of the Royal Acad- 

emy, Munich, Bavaria, received from the U. S. National Museum 16 

specimens of Cambrian fossils, in exchange for material sent some time 

ago. ‘Thirty-three specimens of fossil plants, representing 20 species, 

were received from the Natural History Society of New Brunswick, 

St. John, and 90 specimens of fossil plants have been sent in return. 

The Branicki Museum, Warsaw, Russia, has received 170 bird skins 

from the National Museum, in continuation of exchanges. Land shells 

from Transcaspia and the Caucasus and marine shells from the coast of 

Russia have been received from the Zoological Museum of the Imperial 

Academy of Sciences, St. Petersburg, in exchange for about 2,000 

specimens of shells from the National Museum. Mons. M. Cossmann, 

Paris, France, sent a collection of shells in exchange for publications. 

Sixty-two specimens of Actinians have been transmitted to the Royal 

Museum of Natural History, Stockholm, Sweden, in exchange for 

material yet to be forwarded. Crustaceans have been sent to the 

Museum of Natural History, Geneva, Switzerland, in return for speci- 

mens already received and in continuation of exchanges. 

Mr. T. Wayland Vaughan, of the U.S. Geological Survey, was author- 

ized to arrange exchanges with several foreign museums during his 

visit to Europe in the summer of 1897. He made an especial effort to 

obtain corals from the Cretaceous and Tertiary formations of Europe. 

Series of specimens have already been received from the Geological- 

Paleontological Institute, Munich, Bavaria, and the Geological Society 

of London; also from the Imperial Royal Natural History Museum, 

Vienna, as stated above. 

LABELS. 

Ninety-eight requisitions were received from the various divisions of 

the Museum during the year. Twelve of these were sent to the Gov- 

ernment Printing Office to be filled, namely, requisitions for binding 

482 books; for printing 3,958 labels, representing 197 forms, for print- 

ing 700 specifications for supplies; for binding 13 volumes of vouchers; 

for 500 manila pads, and 9 record books. There were printed at the 

Museum 209,205 labels (representing 6,640 forms), of which 48,998 (rep- 

resenting 3,902 forms) were for use in connection with the Trans- 
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Mississippi and International Exposition. 
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More than 160,000 letter 
heads, envelopes, circulars, blanks, etc., representing 68 forms, were 

also printed. 
VISITORS. 

There were 276,527 visitors to the Smithsonian and Museum build- 

ings during the year. The following tables show respectively the num- 

ber of visitors during each month of the fiscal year just closed, and the 

total number during each year since the Museum building was opened 

in 1881: 
Number of visitors during the fiscal year 1898. 

Year and month. puikine, pereas 
‘| building. 

1897 
July ..-------------- 2-22 en ene en en eee te eee ene ener enee 13, 827 6,019 

AuguSt .-.--.------ +--+ e222 eee ee ee ee eee eee ene eens 14, 827 6, 347 

September™. .----.---------- +++ 2-2 ene eee enn nn ee eee eee een ee 15, 500 7, 704 

CYC a) 0) yeas e costo UDD Scr CODCORISsesOsos Hposcap assem ac deSkososocoosgomocno IA. anos 14, 800 7,105 

November ...---------+ +--+ +++ +++ 0ereee secs cece cence tees eee c eee cece eee e eee eee 13, 018 | 7, 668 

IMGs eye era ease ce non OSA so Spo So se cacoosSSere ces sepo nce cade Saepson ccs e30 59 138, 236 8, 154 

1898. | 
AMAL Yo 2 wicle ora e wimimin nie m= mic eteim wie) cimmim ee eevee aheltaele le im mate lei le mmf alee 11, 908 6, 281 

ING Qh hig] ae Se papipe CB Seco eco mos peer ac socmcar ane sancos sposMepnom Gap Qoscadmscdsc 13, 214 7,519 

Marcher ease eee nce Se eee cobcd Ser ecco tose Seen ho eae eee ere 18, 294 10, 453 
ORepYAN Aes 2 wee Sots cve wee wade pansies aeaE ees oe oe ee eee 21, 310 13, 929 
Meany hee ore LS nS. re eee 15, 910 10, 694 
(ni Oe Been Se AAS CS eoBOCO RCo Sosa] - Toe asc ope ees {SEs SoEaSb SAgc Mase amoatmna esas 11, 410 7, 400 

POtaly eee 2 cose was emcee ne E sees Meee ee ere areca ce a ataintelsta ate a= inl ate 177, 254 99, 273 

Approximate daily average on a basis of 313 days in the year .---..---..---------- 566 317 

Number of visitors to the Museum 

former in 1881. 

and Smithsonian buildings since the opening of the 

ver Museum | "Sian | both 
S* | building. | buildings. 

ri) ge ee ee I AN EELS LL ane OR Aa Be, 8 150, 000 100, 000 250, 000 
TBGR of fish, A Ae RL AE eee eae eee 167, 455 152, 744 320, 199 
ROSS eet sy cha Lasik Ove C1 he is eS ee ee ee ee 202, 188 104, 823 307, 011 
1884 (half year) {22.2 ssso kee | ose icp eee eee ere pe eee 97, 661 45, 565 143, 226 

IMBE BAT Ce cue. on, ee See anehe ge 205, 026 105, 993 311, 019 
cb) Sh meets re. 0 Ne 174, 225 | 88, 960 263, 185 
P@BGABT ote esc uico coke Lee a ee ee 216, 562 98, 552 315, 114 
ASBTLOS lacie natn’ ooo so depot be cee ee ee ee 249, 665 102, 863 352, 528 
AQUSASHN S| ooo se oe oe 374, 843 149, 618 524, 461 
TBROSOD xis oc l= as os eecc nde ne ee eee 274, 324 120, 894 395, 218 
1890-08 sc. US Aewee tee eee 286, 426 111, 669 398, 095 
WOOF cca i ecco), ee ile om ee ee ee ee 269, 825 114, 817 384, 642 
OM) | Eni OAC HE con cme ls a al cat, 319, 930 174, 188 494, 118 
908-04 oS Wal I Ae Ee ee 195, 748 103, 910 299, 658 
1894-05 ‘<2 MR eee 201, 744 105,658 307,402 
1805296 voc. cece ccs de SP es, ee ee 180, 505 103, 650 284, 155 
ABOG<OT D cece sws Sk ope e Ae seen ee Se, bap ee ee 229, 606 115, 709 345, 315 
iT y AC: - ar Reng reenter tbe SMe inci SS 8 177, 254 99, 273 276, 527 

Potals «a xeon sweep ieee Tee IO eee ee 3,972,987 | 1,998,886 | 5,971,873 

1 Years of Presidential inaugurations. 
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STUDENTS AND INVESTIGATORS. 

During the year covered by this report the following persons have 

been accorded access to the collections in the Museum: 

Mr. E. W. Nelson, of the Department of Agriculture, has spent much 

time in the study of Eskimo collections and has completed a mono- 

graph on the subject. Mr. P. C. Boyle, of Oil City, Pennsylvania, 

studied the collection of lamps and illuminating devices. Mr. Stewart 

Culin, Director of the Museum of Archeology and Paleontology, Uni- 

versity of Pennsylvania, has had access to the collections of games 

in connection with the preparation of a paper. Mr. J. D. McGuire, 

of Ellicott City, Maryland, has continued his work upon the pipes of 

the American aborigines. The results of his investigations have been 

embodied in a paper which will appear in the Report of the Museum 

for 1897 (now in press). Major J. W. Powell, Director of the Bureau 

of American Ethnology, examined the pipes collected by himself in 

Utah many years ago. Dr. J. Walter Fewkes has prosecuted investi- 

gations upon the material which he recently collected in the Southwest, 

and has prepared a report upon his explorations during 1897-98. In 

the Division of Historic Archwelogy information has been given to the 

following: Mr. Richard Fisher, San Antonio, Texas; Mr. F. W. Hodge, 

Bureau of Ethnology; Hon. Oscar Straus, Mr. George W. Moon, Lon- 

don, England; and Prof. H. Hyvernat, of the Catholic University, 

Washington. 

Prof. James Hine, of the Ohio State University, consulted the Museum 

collection of Neuroptera. Mr. Arthur C. Bradley, of Newport, New 

Hampshire, examined the Noctuidie for the purpose of identifying 

specimens collected in New Hampshire. Mr. Nathan Banks, of the 

Department of Agriculture, has frequently examined the Arachnida 

and allied classes for purposes of study and identification. Prof. 

Roland Thaxter, of Harvard University, spent several days during 

March examining the collection of Coleoptera for minute fungi found 

growing on their elytra. He secured some very rare species from the 

exotic beetles. Professor Thaxter is engaged in monographing this 

group of fungi (the Laboulbeniacee). Mrs. Annie T. Slosson and Doctor 

Prime, of Franconia, New Hampshire; Mr. O. W. Barrett, of Claren- 

don, Vermont; Dr. J. W. Holland, of Pittsburg, Pennsylvania; Dr. H. 

G. Griffith and Mr. William J. Fox, of Philadelphia; Prof. F. M. Web- 

ster, of Wooster, Ohio; and many others have consulted the collections 

in the Division of Insects during the year. 

Mr. EK. W. Nelson, Department of Agriculture, spent three months 

or more studying the Museum collection of Mexican birds in connec- 

tion with the determination of the material collected by him in Mex- 

ico for the Biological Survey. Mr. H. C. Oberholser, Department 

of Agriculture, studied the Horned Larks, with a view to revising 

the group; the forms of Thryothorus bewicki, with a view to the prep- 
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aration of a revision of the group; the series of Amazilia cervini- 

ventris, in order to determine the distribution of a new form; the series 

of Megascops flammeolus, for the purpose of determining the forms 

embraced under that name; also two small collections of birds from 

West Africa. Dr. A. K. Fisher, Department of Agriculture, examined 

the collection at various times in connection with his determination 

of certain type specimens and the identification of material for the Bio- 

logical Survey. Mr. Outram Bangs, of Boston, Massachusetts, made 

use of the Museum collection in identifying a series of 700 birds from 

the Santa Marta region of Colombia. Mr. J. W. Garrett, of Baltimore, 

Maryland, consulted the library preparatory to identifying a collection 

of Patagonian birds. Mr. F. M. Chapman, of the American Museum of 

Natural History, New York, studied the petrels, in order to determine 

the validity of a Pacifie coast form. Mrs. George C. Maynard and Miss 

Florence Merriam, both of Washington, examined certain North Amer- 

ican birds, for the purpose of describing them in popular works on birds. 

Miss Jennie KE. Letson, of Buffalo, New York, devoted considerable 

time to the study of mollusks. Mr. Outram Bangs spent a few days in 

March, and again in May, making comparisons of North American 

species of mammals. Professor Mitsukuri, of the University of Tokyo, 

studied the collection of seals, in order to familiarize himself with their 

taxonomic character. Mr. E. W. Nelson, of the Department of Agricul- 

ture, was given facilities for an extended study of the squirrels of 

Mexico and Central America. Mr. George R. Wieland, State College, 

Pennsylvania; examined specimens of marine and fresh-water turtles. 

Dr. David S. Jordan, president of the Leland Stanford Junior Univer- 

sity, examined fishes in connection with a report upon the investiga- 

tions of the Fur Seal Commission, and in connection also with the prep- 

aration of additional volumes of the work on the “Fishes of North 

and Middle America.”! Dr. B. W. Evermann, who is associated with 

Doctor Jordan as joint author of the above work, also made frequent 

use of the collections. Dr. H.M.Smith and Dr. W. C. Kendall, ot the 

U.S. Fish Commission, compared specimens of fishes in the collection 

with others recently obtained by the Commission. 

Miss Harriet Richardson made a study of certain groups of Isopoda, 

including species of the genera Rocinela and Alga, and is preparing an 

annotated list of the Isopoda of the west coast of North America. In 

November Prof. K. Mitsukuri, of the University of Tokyo, spent about 

a week at the Museum studying the Holothuroidea obtained during 

the cruise of the Albatross to the Galapagos Islands in 1891. I) 
February, Mr. K. Kishinouye, of Tokyo, was engaged for two weeks 

in studying the Medusxe and the Penwide. Since early in May Dr. 

Charles M. Blackford, jr., of the Medical College of Georgia, has been 

engaged in studying the Protozoa and other low forms of life. 

Miss Anua Murray Vail, of the Torrey Botanical Club, New York 

1 Bulletin 47, U. S. National Museum. 
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City, spent a few days at the Herbarium in individual work on the 
Asclepiadaceze, which she is engaged in monographing. Dr. John K. 

Small, curator of the Herbarium of Columbia University, New York 

City, consulted the Herbarium frequently during a short visit to Wash- 

ington in August, and in connection with his work he greatly assisted 

the Museum by making a number of critical determinations. Mr. C. H. 

Thompson, of the Missouri Botanical Gardens, St. Louis, was engaged 

for a few days in the study of Lemnacez. Prof. L. M. Underwood, 

Columbia University, New York, visited the Herbarium in November 

and studied the Pteridophyta. Prof. E. L. Greene, of the Catholic 

University, Washington, frequently consulted the collection. He has 

made many valuable suggestions, and has generously placed his library 

at the disposal of members of the Museum staff. Through the oppor- 

tunity thus afforded of studying certain works not to be found elsewhere 

in the city, the members of the staff have been materially aided in 

certain lines of investigation. Mr. William Canby, of Wilmington, 

Delaware, made several visits to the Herbarium, and has contributed 

some valuable plants. Mr. Canby has long been a correspondent of 

the Museum, and has added many rare plants to the collection. Mr. 
Hermann von Schrenk, of the Missouri Botanical Gardens, spent a 

short time at the Herbarium in June. Prof. F. A. Waugh, of the 

University of Vermont, examined certain specimens. Professor Ruth 

of the -University of Tennessee inspected the arrangements in the 

Herbarium. 

In the Division of Stratigraphic Paleontology many visitors have 

requested the privilege of examining specimens, and their wishes have 

been acceded to whenever practicable. Dr. E.C. E. Lord, of the U.S. 

Geological Survey, and Dr. Thomas L. Watson, of Cornell University, 

Ithaca, New York, studied the collections in the Division of Geology. 

Prof. O. P. Hay has examined the large Cretaceous fishes from Kan- 

Sas with a view to deciding certain points in the structure of the 

Skull and vertebral column, and also to ascertain whether or not the 
genus Portheus is synonymous with Viphactinas. Several new points 
in the structure and affinities of Viphactinas were ascertained and the 

conclusion reached that Viphactinas Leidy was identical with Portheus 
Cope, the latter name being a synonym. Prof. Henry F. Osborn 
studied the types of such species of Coryphodon as are contained in the 
collections, with the intention of making a revision of the species of 
that genus. 

On January 7, 1898, Miss Mary Bartlett Smith was given permission 
to serve as volunteer assistant in the Division of Marine Invertebratés. 

The privilege granted to visitors to the Smithsonian and Museum 
buildings of photographing and sketching objects in the exhibition 
halls has been availed of by a large number of persons. Many classes 
from the public and private schools of Washington visited the Museum 
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during the year, and pupils from a number of schools outside of Wash- 

ington also inspected the collections. 

It may be stated here that permission can not be granted to photo- 

graph objects on deposit and not the property of the Museum, until the 

written consent of the owners has been obtained, nor can prints from 

Museum negatives be furnished in such cases without the consent of 

the owners. 

Material has been sent out for examination as follows: 

Objects of pottery, jade and serpentine axes and ornaments, ceremo- 

nial axes, banner stones, and drilled and figured tablets were sent to 

Mr. F. H. Cushing, Bureau of Ethnology. Bone gaming implements 

were transmitted to Mr. Stewart Culin, of the University of Pennsyl- 

vania, for use in the preparation of a paper on games. A collection of 

games from the Philippine Islands was also sent. A series of Ute pipes 

was lent to Maj. J. W. Powell, Director of the Bureau of Ethnology. 

From the Division of Fishes the following material has been sent 

out forstudy: To Dr. D.S. Jordan, Leland Stanford Junior University, 
- California, specimens of Sebastes marinus, Sebastolobus alascanus, certain 
species of the genera Zeus, Chetodon, Holocentrus, and Ammodytes, and 

a small collection of fishes made near the Commander Islands in 1897, 

by Dr. Leonhard Stejneger; to the Museum of Comparative Zoology, 

Cambridge, Massachusetts, at the request of Professor Garman, two 

specimens of Phycis regius; to Dr. T. H. Bean, specimens of Pantosteus 

plebeius; to Dr. C. H. Eigenmann, Indiana University, Indianapolis, 

Indiana, specimens for study in the preparation of a review of the blind 

fishes; to S. Watase, Chicago, specimens of phosphorescent fishes, for 

study in connection with the preparation of a paper upon the phos- 

phorescent organs of animals. 

Frequent use of the collection in the Division of Mammals has been 
made by specialists of the Department of Agriculture, and a number 

of specimens were borrowed, including types of Reithrodon montanus, 

Perognathus monticola, P. californicus, Microtus edax, M. californicus, 
Peromyscus boyli penicillatus, Hesperomys melanophrys, Perognathus 

penicillatus, and P. spinatus. There were sent to Mr. Outram Bangs, 

Boston, Massachusetts, 5 skulls of certain species of Putorius and 5 

skulls of species of Hrethizon; to Mr. S. N. Rhoads, Academy of Nat- 

ural Sciences, 7 skulls of mammals; to R. Lydekker, Harpenden, 

Hertfordshire, England, 1 deer skull; to Dr. HE. A. Mearns, Fort Clark, 

Texas, 457 rodents from the Mexican boundary; to Mr. L. McNally, 1 

muskrat; to Dr. J. A. Allen, American Museum of Natural History, 

New York City, 196 red squirrels, and to Mr. J. D. Sornborger, Cam- 

bridge, Massachusetts, 1 white-footed mouse. The specimens sent to 

Dr. Mearns were for use in completing his report on the mammals of 

the Mexican boundary, and those to Dr. Allen for use in a revision 
of the red squirrels. 
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From the Division of Birds there were sent to Mr. Joseph Grinnell, 

Pasadena, California, 24 specimens of Spinus tristis, to enable him to 

determine the forms inhabiting California, 32 specimens of Salpinctes 

obsoletus, for use in determining the identity of a form inhabiting 

the islands off California, and 22 specimens of Harporhynchus; to 

Mr. Witmer Stone, Academy of Natural Sciences, Philadelphia, 25 

specimens of Calidris arenaria, for use in connection with investiga- 

tions relating to the molting of birds; to Mr. I’. M. Chapman, Ameri- 

can Museum of Natural History, New York, 7 specimens of Carpodacus 

mexicanus, for use in the determination of a form collected by him in 

Mexico, 1 specimen of Kirttand’s Warbler, and 42 specimens of Seaside 

Sparrows, for examination with a view to determining the different 
forms; to Prof. Alfred Newton, Cambridge, England, 1 specimen of 

Pheornis for examination; to Edwin Sheppard, Academy of Natural 

Sciences, Philadelphia, Pennsylvania, 12 specimens of ducks and geese 

in down, to be used in preparing illustrations for a work by Professor 

Elliott; to Dr. E. A. Mearns, Fort Clark, Texas, 96 Canyon Wrens, for 

use in a study of these birds, and to Mr. O. W. Knight, Bangor, Maine, 

8 specimens of Cistothorus stellaris, for examination. 
From the Division of Reptiles and Batrachians, thirty-four specimens 

of frogs were sent to Mr. Reginald Heber Howe, Museum of Compara- 

tive Zoology, Cambridge, Massachusetts, for examination in connection 

with his forthcoming paper on the Wood Frogs of North America. 

From the Division of Insects the following material has been lent: 

To Prof. William Beutenmiiller, American Museum of Natural History, 

New York City, 8 specimens of Sessiidie, for use in a revision of this 
family; to Mr. John Hartley Durrant, Merton Hall, Thetford, England, 

7 Tineids, required by Lord Walsingham in his revision of the Tineide ; 

to Mr. H. ©. Fall, Pasadena, California, all the material in the genus 

Acmeodera, for the purpose of drawing up a synopsis of the species; to 

William J. Fox, Academy of Natural Sciences, Philadelphia, material 

for use in monographing the family Mutillidee; to Prof. James 8S. Hine, 

Ohio State University, Columbus, Ohio, material in the genus bittacus, 

for formulating a synopsis of the species; to Dr. George D. Hulst, 15 

Himrod street, Brooklyn, New York, 284 specimens belonging to the 

family Geometride, for determination; to Dr. R. Ottolengui, 4 species 

of Plusia; and to Prof. John B. Smith, New Brunswick, New Jersey, 

168 Noctuidie, for study and identification. 

The following material has been sent out from the division of marine 

invertebrates: To Dr. F. Meinert, Zoological Museum, Copenhagen, the 

general collection of Pycnogonida, for the purpose of monographing 

the group; to Prof. F, H. Herrick, Adelbert College, Cleveland, Ohio, 

the general collection of Alpheid, to be used also in monographic 

work; to Dr. David S. Jordan, Stanford University, California, the 

compound ascidians collected at the Commander Islands by Doctor Stej- 

neger, to be transmitted to Dr. William E. Ritter, whois making a special 
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study of the compound ascidians of the North Pacific. Dr. Walter 

Faxon, Museum of Comparative Zoology, Cambridge, Massachusetts, 

asked for the loan of three crayfishes, for use in the preparation of a 

paper, which was afterwards published in the Proceedings of the 

National Museum. A specimen of Lithodes equispinus Benedict was also 

sent to Doctor Faxon for comparison with Japanese specimens. Seven 

lots of crabs, for use in a report on the Crustacea of the western coast 

of the United States, were sent to Mr. S. J. Holmes, Chivago, Llinois. 
From the Division of Plants, the following material has been lent: 

To Mr. W. W. Ashe, State Geological Survey, Raleigh, North Carolina, 
67 specimens of Asarum; to Prof. L. H. Bailey, Cornell University, 

Ithaca, New York, 385 specimens of Rubus and 1 specimen of Carex; 

to Mr. C. D. Beadle, Biltmore, North Carolina, 68 specimens of Phila- 

delphus; to Mr. T. S. Brandegee, San Diego, Oalifornia, 1 specimen of 

Cereus alamosensis, and 8 specimens of Cacti; to Dr. N. L. Britton, 

Columbia University, New York City, 31 specimens of Nabalus, 1 speci- 

men of Lacinaria, 1 specimen of Hupatorium, 638 specimens of Asclepias, 

2 specimens of Aster, 35 specimens of Ophioglossum, and 77 specimens 

of Viola; to Mrs. E. G. Britton, Columbia University, New York City, 

17 pockets of mosses; to Prof. E. 8. Burgess, Normal College, New 

York City, 483 specimens of Aster; to Mr. George E. Davenport, Med- 

ford, Massachusetts, 69 specimens of Mexican plants and 2 specimens 

of ferns; to the director of the Royal Botanic Gardens, Kew, England, 
54 specimens, mostly of Hryngium; to Mr. J. M. Greenman, Cam- 

bridge, Massachusetts, 92 Mexican plants, 49 specimens of Galiwm 

and Relbuniwm, and 373 specimens of Mexican composite; to Mr. A. J. 
Grout, Plymouth, New Hampshire, 199 specimens of Hurhynchium. 

Mr. Theodor Holm, Washington, District of Columbia, received for 
study 71 miscellaneous specimens of plants; Dr. C. F. Millspaugh, 

Columbian Museum, Chicago, Illinois, 8 specimens of Mexican plants; 
L. H. Pammel, Ames, Iowa, 153 specimens of plants; Dr. B. L. Robin- 
son, Gray Herbarium, Cambridge, Massachusetts, 3 specimens of Anoda 

and 157 specimens of other plants; Prof. W. W. Rowlee, Cornell Uni- 

versity, Ithaca, New York, 124 specimens of Salix; Mr. C. S. Sargent, 

Jamaica Plain, Massachusetts, 2 specimens of Populus; Dr. John K. 

Small, Columbia University, New York City, 107 specimens of Hriogo- 

num, 1 specimen of Styrax, 11 specimens of Scutellaria, and 7 specimens 

of Cyrtopedium; Prot. William Trelease, Missouri Botanical Gardens, 

St. Louis, Missouri, 138 specimens of Lemna and 268 specimens of Cro- 
ton; Prof. L. M. Underwood, Columbia University, New York City, 8 

specimens of fern allies and 15 sheets containing 34 pockets of Riccia. 

A collection of fossils belonging to certain species of the Hamilton 

group, collected by Mr. C. Schuchert at Thedford, Ontario, was sent to 
Prof. J. F. Whiteaves, Ottawa, Canada. Mr. Whiteaves is monograph- 

ing the species of this locality. Some molars of Coryphodon were sent 

to Prof, Henry L. Osborn to aid in his revision of the species of the 
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genus, and plates of Dinichthys pustulosus were lent to Dr. C. R. East- 

man of the Museum of Comparative Zoology, Cambridge, Massachusetts. 

English Carboniferous pelecypods were sent to Dr. G. H. Girty of the 

U.S. Geological Survey. <A collection of thin sections of slates was 

lent to Prof. T. Nelson Dale, Williamstown, Mass. 

In the foregoing paragraphs allusion is made only to specimens sent 

in response to special applications. In addition, a large number of sets 

of marine invertebrates, minerals, rocks and ores, etc., have been dis- 

tributed among educational establishments desiring such material both 

for study and exhibition. In this connection it may be stated that very 

few of these collections are left, and unless special provision be soon 

made by Congress which will enabie the Museum to engage the services 

of competent assistants to select the duplicate specimens from the 

various collections and make them up into sets, that branch of Museum 

work will have to be practically suspended. It is quite impossible for 

the present force of assistants in the scientific divisions to leave their 

regular duties for special work of this character, which, while very 

desirable and intended to be helpful to other museums, colleges, etc., 

has in it no element of gain whatever to the National Museum. 

COOPERATION OF THE EXECUTIVE DEPARTMENTS OF THE 

GOVERNMENT. 

The cooperation of the various Executive Departments and Bureaus 

of the Government has continued during the year, and has resulted, 

as usual, in the addition to the collections of valuable and interesting 

material. This is especially so in the case of the U.S. Geological Sur- 

vey, the U.S. Fish Commission, and the Department of Agriculture. 
The Museum not only benefits largely by the law providing that all 

Government collections shall be turned over to it after they have served 

the purpose for which they were obtained, but it also profits materially 

by the hearty cooperation and courtesy so frequently manifested by 

Government officials. A statement of the material transmitted by the 

various Departments will be found in the Accession List (Appendix Ir). 

The collections of particular interest are also referred to by the head 

curators in their annual reports. 

Especial mention should be made of the valuable services rendered 

without remuneration by many of the members of the scientific staff 
of the Museum. There are now thirteen curators, one assistant cura- 
tor, and fifteen custodians who serve the Museum without pay. The 
majority of these are in the employ of other Departments or Bureaus 
of the Government, but have willingly given to the Museum such time 
and attention as could be spared from their regular official duties. 
There are also two collaborators, three associates in zoology, and one 
in paleontology who are attached to the staff in an honorary capacity. 
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IDENTIFICATION OF SPECIMENS AND INFORMATION FURNISHED, 

During the year 576 “lots” of specimens (Nos. 4494-5069, inclusive) 
were received for examination from individuals and educational estab- 

lishments in various sections of the country. Of this material the 

percentage which has been of sufficient interest for addition to the 
Museum collections is very small. This branch of the work yields 

little or no profit to the Museum, since the senders of valuable material 

almost invariably request its return. Moreover, the condition in which 

material is received is frequently a source of delay in securing prompt 

determinations. In many instances the specimens are almost entirely 

destroyed during transmittal, owing to insufficient packing. 

Pamphlets describing the manner in which specimens of various 

kinds may best be collected and prepared for shipment have been 

widely distributed, and it is hoped that persons desiring to avail them- 

selves of the facilities which the Museum affords in the identification 

of specimens will comply with the suggestions which they contain. 

Technical information on various subjects has been furnished to a 

large number of correspondents during the year, and drawings or blue 

prints of Museum cases have been transmitted to those who have 

applied for them. There is hardly a day when from thirty to forty 

letters are not written in response to communications received from 

persons seeking definite knowledge of some kind. 

PUBLICATIONS. 

The Annual Report of the Museum for 1895 has been published, and 

the papers in the Appendix have also appeared in separate form. The 

Report for 1896 is now in type, with the exception of the index, and 

the proof reading of the administrative portion of the volume for 1897 

has been completed. 

Volume xix of the Proceedings has been published. Most of the 

papers in this volume were issued in separate form during the preced- 

ing fiscal year. The last four, however, were published since July 1, 

1897. Papers 1124-1139, inclusive, constituting Volume xXx, have 

appeared. 

The titles of all papers which have been published in separate form, 

during the year are given in Appendix v. 

The text of Bulletin 47 is now all in type, with the exception of the 

“addenda.” The work, when completed, will consist of three volumes 
and an atlas. 

Another of the series of pamphlets containing directions for collect- 
ing and preserving natural history specimens has been issued.’ This 

paper is by Prof. T. D. A. Cockerell, and contains instructions for the 

collection of scale insects. Circular 48, which has also been published, 

1 Bulletin 39, Part L. 
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relates to collecting and preserving the bones and teeth of specimens 

of Mastodon and Mammoth. 

The titles of a large number of papers published during the year by 

officers of the Museum and other investigators are given in the Biblio- 

graphy (Appendix Iv). Many of these papers appeared in publica- 

tions other than those of the Museum. The number of authors repre- 

sented is 83, and the total number of papers mentioned, 234. The sub- 

jects treated upon are indicated in the following tabie: 

Papers Papers 

Subject. By Mer dey CLHOe | rotalt 
officers. gators. 

AMMIDIS HAO Nes=s os eee cicein we sisoeccewsice sted cow calcitnsecd scaccesceseesess le) | Peeeersn a | 1 

PASE Hei O | GV pree ean tere haere aac eee ioe cere canines es eee niisic so eciee esietle me cine Yi ae ee | 2 

PED SEAM yewecttaeaetes Ae eet ae eee snes omecteetnlsces sisisec iam aannee IW |ss5s55ses¢ | 1 

TOMB Eee ee ate oe ae cinerea icine tee so cso wiare suinwa ec ceneieieies sme cae | SEleesecceses | 3 

SIG LO revista aee SA aici lerae sista ats Ste iniotieme salsa stislawete cmccscus cea saeecees aeeacs 1 \loosazescor | 1 

PS ee pees Se ae cowie ws w widininiae cots Selo s sis ae Ded aicaw ah weet cece 15 19 | 34 

TET Cuil see beet Gly ees C RUn ate eee ene Be tee Pre ree en San ae me OMe 1 | 1 | 2 

MELORAMIVENE Seri cess cna a fakiss spisle Soetes cc Uscipaee ebcecdee svobese Seclecsace atl Be Paar 19 

CeuIMAAth CMT ALOM pe to OAS eo ctet ate sonore o aon nciawie wiseiseajesieeeeeics jin pee eens a 1 

LOJA ST Gane estes ae he a a eae a 7 4 11 

HEXSYRLOR Shard OMe eet radars rae Selandatcle ea che ee nce eee eee nese ees OE 0 ES eeenene 1 

Ree fel eared Te ay On ae eee ry 6 | 6 | 12 
IRURESET Sec S BOC e Roe es PSEC Heir eS oe ee 2) lees atean acs! 

IMPS chs ae Be Fees A oe i ne ey eA eae ee WAS | Sens ses | 11 

ST OHORA NN 2 HUT ab ISLOnyememeres so ss see es = oe tee a ceo octc ase sccaans 1| Soe ees 1 

PIO ES 2.8 By SON GAC ES HE CIS EA SAS eos eee pai ls Sei arene a tO ee asec | 4 

LODEEISHS RSS St Smet EE SORE SGI S ae ae eae ate ee Se a 38 | 14 | 52 

AVETRTITH cl peer ene ema cee hie 2a L Sed Pd ae eee A 9 | 4 13 

MICHIE CET OLLEDLALOGUs cca et Se shee eee ose eae oe aoe ee tce Sess | 10 3 13 

IOUS Kane eemene rats Sh ee eae te. Adee ne ee Ae ee sacs esl 15 12 27 

eee bOS eee ee eee eee ae a ence ee aN NAR pts ous ce coee 12 5 17 

Boop UnesranGebateachaane aaseee nia ae eee aa cathe coccinea one Soa cameueat Tee eee: 1 

aeRO GRIN: Seer ee ee oe Oe ie ES Ce aed nk eek ee Bole alee odie ese Mocos 1 1 

MG RCULL AN EO US Eee eee eae es ene eee ote ne en See ee) Unies @ sce sack? | 4 

BLO tleceeten ae ean see ena. a eer Sass epi ea ey 165 69 234 

The Secretary of the Smithsonian Institution, in an order dated 
March 19, 1898, placed 5,800 copies of the Museum Report at the dis- 
posal of the Museum, retaining 1,200 copies, out of the edition of 7,000 
allotted to both establishments, for distribution by the Institution 
itself. This increase enables the Museum to supply a large number of 
public libraries and schools which had not heretofore received the 
volume. 

In the last Annual Report mention was made of an arrangement by 
which members of the scientific staff might, with the approval of the 
Secretary of the Smithsonian Institution, print papers based upon 
Museum material in publications other than those of the Museum. 
During the year permission has been given to publish sixteen papers 
in this way. The names of the authors are as follows: James E. 
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Benedict, Miss M. J. Rathbun, J. N. Rose, Gerrit S. Miller, jr., Walter 

Hough, Robert Ridgway, David White, Charles Schuchert, and Miss 

Harriet Richardson. The titles of those papers which have been pub- 

lished within the fiscal year will be found in the Bibliography (Appen- 

dix IV). 
LIBRARY. 

The librarian, Dr. Cyrus Adler, states that the accessions for the 

year were as follows: Books, 848; pamphlets, 1,945; parts of period- 

icals, 16,746; total, 19,539. These figures include the publications 
retained from the accessions to the library of the Smithsonian Insti- 

tution, which were as follows: Books, 407; pamphlets, 1,148; parts of 
periodicals, 11,817. One thousand books belonging to the Smithsonian 

deposit and 409 belonging to the Museum were bound. 

More than 10,000 books were borrowed during the year, a consider- 

able proportion of these being assigned to sectional libraries. About 

17,000 books were consulted in the library. 

The work of transferring titles to the new catalogue is progressing. 

Two new sectional libraries have been organized during the year— 

Technology and Stratigraphic Paleontology. There are now twenty- 

three authorized sectional libraries, as follows: 

Administration, Mesozoic fossils, 

Birds, Mineralogy, 

Botany, Mollusks, 

Comparative anatomy, Oriental antiquities, 

Ethnology, Paleobotany, 

Fishes, Parasites, 

Geology, Photography, 

History, Prehistoric archeology, 

Insects, Reptiles, 

Mammals, Stratigraphic paleontology, 

Marine invertebrates, Technology. 

Medicine, 

EXPLORATIONS. 

A quantity of valuable material has come into the possession of the 

Museum through explorations conducted by members of the Museum 

staff, by other individuals, and by various bureaus of the Government. 

Dr. W. L. Abbott has sent in large collections of birds, mammals, 
reptiles, insects, and other animals collected by himself in lower Siam 

and Kashmir, thus very materially adding to the valuable series of 

specimens which have been received from him in past years. 

Prof. Dean C, Worcester, of Ann Arbor, Michigan, contributed a 
large series of bird skins, eggs, and nests collected in the Philippine 
Islands. 

An interesting series of bird skins collected in Santa Marta, Colom- 

bia, was received from Mr. Outram Bangs, Boston, Massachusetts. 

The Biological Survey of the Department of Agriculture, the U.S. 

Fish Commission, and other Governmental bureaus have continued to 
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send in valuable collections obtained by their representatives in the 

field. 
A large lot of invertebrates collected by the naturalists of the steamer 

Albatross in recent years on the coasts of California, Japan, and 

Kamchatka and in the Bering Sea should receive special notice. 

A large series of land shells collected in Mexico by the Biological 

Survey constitutes an addition of more than ordinary value. 

The expedition made by Mr. R. P. Currie in the neighborhood of 

Mount Coffee, Liberia, West Africa, under the auspices of the Museum 

and with the valuable assistance of Prof. O. F. Cook, of the Colonization 

Society, resulted in the acquisition of a large number of insects, spiders, 

and myriapods, numbering in all about 5,000 specimens, and some 

valuable reptiles, birds, and mammals. Dr. Leonhard Stejneger, while 

pursuing investigations on the Commander Islands as a member of the 

Fur Seal Commission, collected birds, insects and other animals for the 

Museum. Of the insects 28 were found to represent new species and 

others were very rare. Mr. Robert Ridgway made an exploration for 

the Museum in the vicinity of Lake Okechobee, Florida, and obtained 

a considerable number of rare birds. 

Mr. J. N. Rose was engaged for four months in the summer and fall 

of 1897 in making a botanical collection in western and central Mexico. 

He visited a little known part of the country and succeeded in bringing 

back a large and valuable collection of plants. The collection includes 

more than 6,000 specimens and contains more than 100 species new to 

science. Mr. Rose also succeeded in obtaining some interesting ethno- 

logical specimens, including spinners, reels, etc., used by the natives in 

converting cotton and Agave fiber into thread, strings, and rope. This 

collection also includes native cups, spoons, mats, hats, ropes, ete. In 

each case botanical specimens were obtained which show definitely the 
origin of the products. 

Karly in March an opportunity was presented for a botanist to accom- 
pany an expedition to the Keys of south Florida, undertaken by Messrs. 
E. L. Morris and G, N, Collins for the purpose of making general scien- 
tific collections. Mr. Pollard was authorized by the Acting Assistant 
Secretary in charge of the Museum to accompany the expedition, leave 
of absence for two months on full pay being granted him on condition 
that the Museum receive a set of the botanical specimens obtained, and 
that it should not assume payment of transportation or other expenses. 
On March 4 Mr. Pollard proceeded directly with his companions to Key 
West; the party there engaged a boat and made a complete circuit of 
the Keys, reaching Miami, on the coast of Florida, April 5. After a 
week spent at the latter place, the expedition returned by steamer to 
Key West and thence to Washington. About 250 species of plants were 
obtained. These have since been determined by Mr. Pollard and will 
form the subject-matter of a report to be presented for publication at 
an early date. 
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Dr. F. W. True and Mr. D. W. Prentiss, jr., obtained natural history 

material, including about 80 specimens of reptiles and batrachians in 

Maine. 
Dr. George P. Merrill, during his visit to Russia in the summer of 

1897, collected some interesting geological material. 

Mr. Charles Schuchert, assistant curator of the Division of Strati- 

graphic Paleontology, accompanied an expedition under the direction 

of Lieutenant Peary, U. S. N., in July, for the purpose of gathering 

fossils and other natural history material in the region of Noursoak 

Peninsula, Greenland, and with a view especially to obtaining speci- 

mens from the vicinity of Disko Island, to serve as a basis of compari- 

son with related material gathered from the Cretaceous of the United 

States. Mr. David White, of the U. 8S. Geological Survey, accom. 

panied Mr. Schuchert. A large collection of Cretaceous and Tertiary 

plants was secured; also some interesting specimens of fishes and 

mollusks. 

About 1,300 specimens of pottery and other relics from the vicinity 

of Tucson, Arizona, have been received from Dr. J. W. Fewkes as a 
further result of his explorations in that region. Dr. Walter Hough, 

assistant curator of the Division of Ethnology, accompanied Dr. Fewkes 

in the summer of 1897, 

A number of unique ethnological specimens obtained by Mr. J. B. 

Hatcher in Patagonia were received from the Bureau of Ethnology. 

Material of great value obtained by the exploring parties of the 

Bureau of Ethnology has also been received. 

Collectors’ outfits —Outfits have been furnished to the following per- 

sons, who have undertaken to collect material for the National Museum: 

Mr. Edward J. Brown, Lemon City, Florida; Mr. John G. Webb, 

Osprey, Florida; Rev. D. W. Snyder, for collecting in Africa; Dr. 

Edgar A. Mearns, U.S. A., Fort Clark, Texas; Hon. J. D. Mitchell, 
Victoria, Texas; Prof. A. E. Verrill, Yale College, New Haven, Con- 

necticut; Mr. George D. Wilder, Pekin, China; Mr. J. A. Loring, Owego, 

New York, for collecting in European countries; Mr. J. S. Holmes, 

Bowman’s Bluff, Henderson County, North Carolina. 
Several members of the Museum staff have also been furnished with 

collecting outfits, as follows: Mr. Charles Schuchert, Mr. David White, 
Doctor F. W. True, Miss M. J. Rathbun, Mr. William Palmer, Dr. 
Walter Hough, and Mr. Robert Ridgway. 

In addition to the collecting trips undertaken by members of the 
Museum staff, several of the curators and assistants were absent from 

time to time during the year on other business pertaining to the . 
Museum. Some were temporarily in the employ of other departments 

or bureaus of the Government. ; 
Thus Mr, F. A. Lueas was absent for several months during 1897, 

having been detailed by the President to visit Alaska as a member of 

the Fur Seal Commission. Dr. Stejneger was also a member of this 
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Commission. Mr. Barton A. Bean, assistant curator of fishes, was 

placed on detached service, with instructions to report on July 4 to 

the U. S. Fish Commission, to accompany in the capacity of temporary 

field assistant, a party sent out by the Commission for the purpose of 

conducting an examination of the fish fauna of the group of lakes lying 

east of the Klamath Lakes in southern Oregon. <All necessary expenses 

in connection with Mr. Bean’s trip were defrayed by the Commission. 

Dr. Thomas Wilson, curator of the Division of Prehistoric Archeology, 

was requested, in connection with his duties as Commissioner from the 
Government of the United States to the International Exposition held 

at Brussels, Belgium, in 1897, to avail himself of the opportunities 

offered by his stay in Brussels to make excursions to points of archo- 

logical interest within convenient reach of the Belgian capital, and to 

visit especially the newer anthropological museums of Belgium and 

Holland. He was directed to give particular attention to collecting 

information concerning the buildings occupied by these museums, the 

interior arrangements (exhibition halls, laboratories, storage facilities, 

etc.), and their methods of preparing, labeling, and installing speci- 

mens. He was also authorized to attend, as delegate from the Institu- 

tion and Museum, any congresses or other scientific meetings relating 

to anthropology held in Brussels during the exposition. 

In September Mr. J. E. Watkins, chief of buildings and superintend- 

ence, proceeded to New York City for the purpose of examining the 

exhibition cases in the American Museum of Natural History and the 

Metropolitan Museum of Art. 

Prof. O. T. Mason, curator of the Division of Ethnology, visited Chi- 

cago in November for the purpose of examining the collections in the 

Field Columbian Museum. 

On December 22 Mr. Charles Sehuchert, assistant curator of the 

Division of Stratigraphic Paleontology, was directed to proceed to 

Waynesville, Ohio, for the purpose of representing the interests of the 

National Museum in the matter of shipping to Washington the collec- 

tion of fossils and other specimens bequeathed to the Museum by the 

late Mr. I. H. Harris. 

On February 25, 1898, Mr. Schuchert visited localities in New York, 

Ohio, Indiana, Illinois, lowa, Kansas, Missouri, and Kentucky for the 

purpose of inspecting fossils in the hands of private collectors, with 

a view to completing the series to be exhibited at the Trans-Mississippi 

Exposition. He was directed to report upon the collections examined 

and make recommendations for the purchase of desirable material. 

On April 16 Dr. Leonhard Stejneger, curator of the Division of Rep- 

tiles and Batrachians, proceeded to Philadelphia to examine collections 

at the residence of the late Prof. E. D. Cope, with a view to identifying 

specimens belonging to the Government but which had been temporarily 

in Professor Cope’s hands for study. He was requested at the same 

time to avail himself of the opportunity offered by his presence in 
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Philadelphia to visit the Museum of the Academy of Natural Sciences 
for the purpose of arranging for the transmission to Washington of 

specimens belonging to the National Museum. Dr. A. C. Peale was 

also detailed to assist in this work. 

On May 1 Dr. Stejneger left Washington for the purpose of visiting 

England and the continent of Europe, at his own expense, with a view 

to examining, in certain European museums, types of American species 

of reptiles and batrachians, and specimens of the birds and reptiles of 

Japan andof the north Pacific coast and adjacentislands. Dr. Stejneger 

attended the International Fisheries Exposition, which opened at Ber- 

gen, Norway, on May 16, with the expectation also of attending the 

Fourth International Zoological Congress, which convenes at Cam- 

bridge, England, on August 23. He was especially requested to secure 

information concerning new museum methods in northern Europe. 

Mr. I’. A. Lucas, acting assistant curator of Vertebrate Fossils, 

journeyed to New Haven on May 4 to receive from Prof. O.C. Marsh 

a number of fossil vertebrates for the Museum collection. 

TAXIDERMY AND OSTEOLOGY. 

Seventy-three mammals were received and skinned during the year. 

A considerable proportion of these came from the National Zoological 

Park, as shown in the following table: 

From the From 
Mammals received in the flesh. Zoological other 

Park. sources. 

IBTIM SCS 2 ss soc oe eee aan os Soak piel aoe Rao ens See anlage Manis Co omicine mia etme 6 1 

VATDIVOLA cee cme aoe tne fe ane ee tee an neat eo te e ete 13 2 

Umrulata <4. 254 cvan- cues cm eacss enone esac aneear aaiaee ne ome tsi mee enter sine ons LON eeecee se 

Chiroptera. (eather. ocd fone Soccer oak ence ae eee e eee Ben sees sect han sacs See eemeteet 5 

Rodentia 323 cceceeedk « Het sada al tebocte coo bac aoe cele aol Poe eee eee 1 34 

Marsupialia.<2256 eosin) scar oes c cee ae cee cnet seen cae sn oten et cece seen eene A NES Ro ere cre 

Motels; x2 00l sees LDapbe Be reoee asa lc ee ae ee eee aoe 31 | 42 

In addition, 35 other specimens were received and immediately turned 

over to other departments of the Museum. 

Two large crocodiles were received from the Zoological Park. One 

of these was skinned and preserved for mounting. A skin of an elk 

was made up for the study series; also the skin of a kangaroo, the 

skeleton being taken out entire in each instance. 

Sixty-eight skins were received, as follows: 

Carnivora: 226.6) £3. 22R ee aes ee ee eee 21 

Ungulata... 2. .:2 Siecle cca lec stance ee a eS ee 2 

Rodentia... 2. soos :S5 ee hoe ee ee ee ee ee 44 

Cetacea ....- 2.2050 2. Stee ee eee 1 
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The following table shows the number of dry skins made up for the 

study series: 

To WRGHHEE) Cos Sons ene USS On ABI GSE IDS RENE SO ORES eee a0 SU Stee SS Sei ae caer eeemes Tf 

(CoTinin@na) ola Reve de 24 oo deo Ae Seno eS OER SE Oc Ee ane a eerie ee eee ae 21 

Ibe od esa ee ee Nene ras aera e niectein= @ ase ols cee win == ee one omen oa 11 

“INCI CSTEEY Se ee oe Se GSS Se S5 BOO Ig aE one AS OES OS See tee a esei Se isch seicn 5 

hnGeCVOMD Ga cess pat eee Sa eS Reno od Bose GEor CaCO BS COR OE Se Spar Ora erst 5 

TROUGINTE saesans = Sees SC SWAS SE Oe Ss eisee oO Sta onesie eS eie enone Ser Nese merare 79 

Mbete aise eee aaa inact eal pea eee = wim wim Simm isie iiss on ee ae 1 

ISG {isa Lena nt topes Re ot ts Ina ng Ore at cies arate Soi ciate ea alse eee eee 129 

A specimen of Bassaricyon gabbii was mounted. 

Several hundred large skins, both dry and in pickle, are on hand. 

A large number of skulls of mammals were cleaned. 

Improvements were made in the groups exhibited in the mammal 

hallas follows: The two caribou groups were overhauled and renovated, 

as were also the African monkey group and the sea-otter group. A 

large number of single specimens were cleaned. A group of humming 

birds was designed and arranged for the Division of Birds, and a large 

number of minor matters received attention. 

Mr. William Palmer, chief taxidermist, was in Nashville for nearly a 

month, engaged in repacking portions of the exhibit sent by the Museum 

to the Tennessee Centennial Exposition. Considerable work was also 

done by Mr. Palmer in connection with the Trans-Mississippi and Inter- 

national Exposition at Omaha. The taxidermists’ shop was removed 

to new quarters during the year. 

In the Division of Birds the taxidermists have cleaned and renovated 

about 2,500 specimens, and have mounted or remounted a number of 

others, a portion of them being intended for exhibition at the Trans- 

Mississippi Exposition. A collection of birds which was exhibited at 

the Tennessee Centennial Exposition was overhauled upon its return, 

Various causes have combined to prevent satisfactory progress in 

osteological work during the period covered by this report. Consider- 

able work has been accomplished, however, under adverse circum- 

stances, as shown by the following table: 

Mammals. | Birds. Reptiles. | Fishes. | Total. 

Received in the flesh: | 

ETOINEG S KMOLGUONS) oo sehen e cs nes cot ca ccccite ce scoees 6 14 3 | Sore rae 23 

Cleaned: | 

HintaBors keletongiseascmer oc acsaceeeaneebee etic snes 2 | 1 iG | Rn eae 14 

ENC OMIPlELe GKELGtONG a2)... 20s secceccecssivices sceacfsscmacesceers Wilteseseee. aeons 1 

STATE, Ss Ae cio ae oe TL OTGwhs oe se | Pd [Se ee 1, 278 

Mounted: 

AILIBOIS OLOLON SP aaa ee sta one hasan wees sees 4 ro ee ee 2 10 

incomplete skeletons |... 22. <5--- sane. cneeendecos Wl epcerexices | See ee | RN Bee 1 

SST), cock seheeee ee ee OA Rsdeeee Pe eee Beene 6 

TRA cane cael. ce SS Ree Bee oe eee oe a hh Pl en hn 2 |) eas 
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PHOTOGRAPHY. 

Seven hundred and forty-six negatives, 790 platinum prints, 686 

silver prints, and 62 cyanotypes have been made for the various depart- 

ments in the Museum. The catalogue of negatives in the custody of 

the photographer, Mr. T. W. Smillie, has been completed; 9,650 blue 

prints having been made for this purpose during the year. 

EXPOSITIONS. 

Tennessee Centennial Exposition.—This expos:tion opened at Nash- 

ville on May 1, 1897, and continued until October 31. An appropri- 

ation of $130,000 was made by Congress for the preparation of a 

Government exhibit, the sum of $14,500 being allotted to the Smith- 

sonian Institution and National Museum from this amount. A slight 

increase in the Smithsonian allotment was afterwards made. Collec- 

tions were exhibited by the following divisions and sections of the 

Museum: Mammals, birds, reptiles and batrachians, fishes, mollusks, 

insects, marine invertebrates, comparative anatomy, paleontology, 

geology, ninerals, ethnology, prehistoric archeology, religions, tech- 

nology, electricity, historical collections, and medicine. 

The Report of the Smithsonian Institution for the present fiscal year 

contains a full account of the participation in the exposition by the 

Institution and its various bureaus. 
Trans-Mississippi and International Exposition.—The Trans-Missis- 

sippi and International Exposition opened at Omaha on June 1, 1898, 

and will continue for five months. An appropriation of $50,000 for the 

erection of a Government building was made by Congress, and this 

amount was afterwards increased to $60,000, with an additional appro- 

priation of $2,500 for the erection of a building for an exhibit by the 
Life-Saving Service. The sum of $137,500 was appropriated for an 

exhibit by the Exeertive Departments, the Smithsonian Institution, 

including the National Museum, and the U.S. Fish Commission. Of 
this amount $19,491.71 was allotted to the Smithsonian Institution and 
its bureaus. ; 

Exhibits have been prepared by each of the three scientific depart- 

mentsof the Museum—anthropology, biology, and geology. The Depart- 

ment of Anthropology has sent series illustrative of fire-making and 

illumination, exploitative industries, domestic arts, ceramic art, metal 

working, sculpture, photography, land and marine transportation, and 

the progress in certain branches of electrical engineering; groups of 

life-sized figures representing people engaged in primitive arts; series 
of weapons, tools, and musical instruments, and objects showing the 

history of the development of bookmaking. The exhibit of the Depart- 

meut of Biology includes series of the lower invertebrates, mollusks, 

insects, fishes, reptiles and batrachians, birds, mammals, and aquatic 

plants. The geological exhibits include series prepared in the divisions 
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of physical and chemical geology, mineralogy and_ stratigraphic 

paleontology. Hach of the sections of the last-named division (namely, 

paleobotany, vertebrate and invertebrate fossils) is represented. 

International Fisheries Exposition at Bergen, Norway.—Exhibits from 

the fisheries collection in the National Museum were lent to the U.S. 
Fish Commission for use in connection with its exhibit at the Inter- 

national Fisheries Exposition which opened at Bergen in May, 1898. 

International Exposition at Paris —The sundry civil bill, making 

appropriations for the fiscal year ending June 30, 1599, contains an 

item providing for the participation of the United States in the Inter- 

national Exposition to be opened in Paris on the 15th day of April, 
1900. 
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APPENDIX I. 

THE MUSEUM STAFF. 

[June 30, 1898.] 

S. P. Langley, Secretary of the Smithsonian Institution, Keeper, Ex-Officio. 

Charles D. Walcott, Acting Assistant Secretary of the Smithsonian Institution in 

charge of the U. S. National Museum. 

Frederick W. True, Executive Curator. 

SCIENTIFIC STAFF. 

DEPARTMENT OF ANTHROPOLOGY : 

W. 4H. Holmes, Head Curator. 
(a) Division of Ethnology : O.T. Mason, Curator; Walter Hough, Assistant Cura- 

tor; F. H. Cushing, Collaborator; J. W. Fewkes, Collaborator. 

(6) Division of Historic Archwology: Paul Haupt, Honorary Curator; Cyrus 

Adler, Honorary Assistant Curator; I. M. Casanowicz, Aid. 

(ec) Division of Prehistoric Archwology: Thomas Wilson, Curator, 

(d) Division of Technology (Mechanical phases): J.E. Watkins, Curator, 

Section of Electricity: G.C. Maynard, Custodian. 

(e) Division of Graphic Arts: S.R. Koehler, Honorary Curator. 

Section of Photography: T. W. Smillie, Custodian. 

(f) Division of Medicine: J. M. Flint, U.S. N., Honorary Curator. 

(g) Division of Religions: 

Section of Historic Religious Ceremonials; Cyrus Adler, Custodian. 

(h) Division of History and Biography : 

Section of American History: A. H.Clark,Custodian ; Paul Beckwith, Aid. 

DEPARTMENT OF BIOLOGY: 

Frederick W. True, Head Curator. 

(a) Division of Mammals: Frederick W. True, Acting Curator; G. S. Miller, jr., 

Assistant Curator. 

(b) Division of Birds: Robert Ridgway, Curator; Charles W. Richmond, 

Assistant Curator; J. H. Riley, Aid. 

Section of Birds’ Eggs: William L. Ralph, Custodian. 

(ce) Division of Reptiles and Batrachians: Leonhard Stejneger, Curator. 

(d) Division of Fishes: Tarleton H. Bean, Honorary Curator; Barton A. Bean,» 

Assistant Curator. 

(e) Division of Mollusks: William H. Dall, Honorary Curator; C. T. Simpson, 

Aid; Paul Bartsch, Aid. 
(f) Division of Insects: L. O. Howard, Honorary Curator; W. H. Ashmead, 

Assistant Curator; R. P. Currie, Aid. 

Section of Hymenoptera: W.H. Ashmead, in charge. 

Section of Myriapoda: O. F. Cook, Custodian. 

Section of Diptera: D. W. Coquillett, Custodian. 

Section of Coleopterous Larve: E. A. Schwarz, Custodian. 

Section of Lepidoptera: Harrison G, Dyar, Custodian. 
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DEPARTMENT OF BIOLOGY—Continued. 

(g) Division of Marine Invertebrates: Richard Rathbun, Honorary Curator; 

J. E. Benedict, First Assistant Curator; M. J. Rathbun, Second 

Assistant Curator. 

Section of Helminthological Collections; C. W. Stiles, Custodian. 

(h) Division of Comparative Anatomy: Frederic A. Lucas, Curator. 

(i) Division of Plants (National Herbarium): Frederick V. Coville, Honorary 

Curator; J. N. Rose, Assistant Curator; C. L. Pollard, Assistant 
Curator; O. F. Cook, Assistant Curator; Miss Carrie Harrison, Aid. 

Section of Forestry: B. E. Fernow, Honorary Curator. 

Section of Algw: W. T. Swingle, Custodian. 

Section of Lower Fungi: D. G. Fairchild, Custodian. 

Associates in Zoology (Honorary): Theodore N. Gill, C. Hart Merriam, 

R. E. C. Stearns. 

DEPARTMENT OF GEOLOGY 

George P. Merrill, Head Curator. 

(a) Division of Physical and Chemical Geology (Systematic cha Applied): George P. 

Merrill, Curator; W. H. Newhall, Aid. 

(b) Division of Mineralogy: F. W. Clarke, Honorary Curator; Wirt Tassin, 

Assistant Curator; L. T. Chamberlain, Honorary Custodian of Gems 

and Precious Stones. 

(¢) Division of Stratigraphic Paleontology: Charles D, Walcott, Honorary Cura- 

tor; Charles Schuchert, Assistant Curator. 

Section of Vertebrate Fossils: O. C. Marsh, Honorary Curator; F. A. 

Lucas, Acting Assistant Curator. 

Section of Invertebrate Fossils: Paleozoic, Charles Schuchert, Cus- 

todian; Mesozoic, T. W. Stanton, Custodian; Cenozoic, W. H. Dall, 

Associate Curator. 
Section of Paleobotany: Lester F. Ward, Associate Curator; F. H. Knowl- 

ton, Custodian of Mesozoic Plants; David White, Custodian of Paleo- 

zoic Plants. 

Associate in Paleontology (Honorary): Charles A. White. 

ADMINISTRATIVE STAFF. 

Chief Clerk, W. V. Cox. 

Chief of Buildings and Superintendence, J. E. Watkins. 
Chief of Correspondence and Documents, R. I. Geare. 

Photographer, T. W. Smillie. 

Registrar, 8S. C. Brown. 

Disbursing Clerk, W. W. Karr. 

Property Clerk, W. A. Knowles (Acting). 

Librarian, Cyrus Adler. 

Assistant Librarian, N. P. Scudder. 

Editor, Marcus Benjamin. 
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LIST OF ACCESSIONS DURING THE YEAR ENDING JUNE 30, 1898. 

{All accessions marked ‘‘N”’ and ‘tO ’ indicate material obtained primarily for exhibition at the 

Nashville and Omaha expositions, respectively. ] 

ABEL, J. C., Lancaster, Pa. : Stone imple- 

ments from the banks of the Susque- 

hanna River, near Turkey Hill, Penn- 

sylvania (32510); hammer stones, 

pestles, grooved axes, arrow and spear- 

heads found on the Conestoga Hills, 

near Lancaster (32545, 33082) ; hammer 

stones, rude notched 

grooved ax, arrow and spearheads 

(33626). 
Axppotr, Miss MoLiiz, Vineland, N. J.: 

Nine plants. 33729. 

ApBort, W. H., Washington, D. C.: 

Sword cane from New Orleans, two- 

barreled pistol, probably of German 

make, from Muskegon, Ill., andabaton. | 

Loan. 33282. 

‘ABBoTT, Dr. Witi1am L., Bombay, 
India: Five hundred and sixty-nine 

birds’ skins, 61 birds’ eggs, 13 birds’ 

nests, reptiles, ethnological objects, 

insects, mammal skins, skulls, skele- 

implements, | 

AGRICULTURE, DEPARTMENT or, Hon. 

James Wilson, Secretary : Land shells 

collected in Mexico by E. W. Nelson 

(32677); three beetles and a grass- 
hopper (32691); land shells collected 

by E. A. Nelson in Mexico, and fresh- 

water shells collected by Vernon 

Bailey in Washington (32752); crus- 

taceans from Mexico collected by E. 

W. Nelson (32756); phyllopod crus- 

taceans from California collected by 

Vernon Bailey (32821); crustaceans 

and leeches, fishes, shells, insects, 

reptiles, and batrachians collected by 

Professor Swingle and H. I. Webber 

in Florida (32829); pupa of Dynastes 

tityus (32899); guano of an insect- 

eating animal (32932); fresh-water 

shrimp from Mexico, and two cray- 

fishes from Oregon and Virginia 

. . | 

tons of mammals, reptiles, and birds, | 

and worms from Trong, Lower Siam 

(52376) ; 78 mammal skins, 17 alcoholic 

mammals, 75 birds’ skins, skeletons, 

insects, ethnological objects, and 8 | 

lizards in alcohol from Ladak and Kash- | 

mir (33299). 

Apams, C. C., Urbana, Ill.: Eight speci- | 

4-punctatus | mens of Brachynemurus 

Currie (sp. noy.), from Pheenix, Ariz. 

33494. 

Apams, Prof. F. D. (See under Interior 

Department, U. 8. Geological Survey.) 

Apams, HERBERT, New York City: Plas- 
ter model of statue of the late Prof. 

Joseph Henry. 33682. 

ADLER, Dr. Cyrus, Smithsonian Insti- 

tution: Pair of Syrian sandals. 32928. 
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(33063) ; 944 specimens of Coccinelli- 

de collected by A. Koebele in Aus- 

tralia, China, Formosa, Japan, Ha- 

wail, and Mexico (33079): small col- 

lection of fishes made by E. W. Nel- 

son in Mexico in 1897 (338093) ; speci- 

mens of Livoneca californica, a fish 

parasite (33139); land and _ fresh- 

water shells from Mexico, and marine 

shells from Bermuda (33439); land 

and fresh-water shells from Mexico 

(33632). 

Material deposited in the National Her- 

barium: Specimen of Nandinia domes- 

tica (32371); specimen of Napoleona 

imperialis (32394); 47 western plants 

(32435); 1,800 plants collected by G. 

R. Vasey in Washington (32503); 63 

plants collected by W. M. Canby and 

J. N. Rose in Virginia (32511); 59 

81 
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barium—Continued. 

plants from the Straits of Magellan 

(32562); 4 plants (32695); 600 plants | 

(32738); specimen of Huphorbia 

(32810); 30 specimens of plants from 

New Mexico and Texas collected by 

J. K. Metcalfe (32827) ; 581 plants from 

Alaska collected in 1897 by W. H. 

Evans (32909); 28 specimens of Jun- 

cacex collected by Aven Nelson, Lara- 

mie, Wyo. (32944) ; specimen of Jsoetes 

obtained by Prof. William Trelease | 

at Como, Azores (32956); 7 plants 

collected by O. Metcalf in New Mex- 

ico (33000); 5 specimens of plants 

collected in Washington (33009) ; 55 | 

specimens of dried plants (33012); | 

barium—Continued. 

Prof. W. G. Farlow; C. Forkert; Ben- 

jamin Heritage; James S. Hine; 

George B. King; J. H. Lovell; L. H. 

Pammel; R. H. Price; Dr. W. W. 
Rowlee; C. 8. Sargent; R. 8S. Wil- 

liams; J. Medley Wood; Rey. J. L. 

Zabriskie. ) 

AIkEN, C. E., Colorado Springs, Colo.: 

Two type specimens of Leucosticte 

atrata and Centronyx ochrocephalus. 

Purchase. 33105. 

AINSWorRTH, E. E. Seattle Fish Com- 

pany. (See under J. O. Cates.) 

ALBANY MusEuM. (See under Grahams- 

town, South Africa.) 

AuprRicH, Hon. T. H., Birmingham, Ala.: 

plant collected by Prof. J. W. Tou- | 
mey in Tucson, Ariz. (33013) ; 3 plants | 

collected by C. V. Piper at Pullman, 

Wash. (33021); specimen of Cinnamo- 

mum camphora Nees and Eberm, col- 

lected by Dr. E. Teller at Nicholson, 

Unios from Alabama, representing 3 
species. 32916. 

ALEXANDER, E. P., Greytown, Nicara- 

gua, Snake from Nicaragua (32788); 

seeds supposed to be an antidote for 

snake bites, reptiles, and batrachians 

Miss. (33043); specimen of Stapelia | 

variegata L., sent by N. Wolverton, | 

Marshall, Tex. (33042); 9 plants col- 

lected by Dr. Peyton Turner, Nava- 

sota, Tex. (33066); 2 

2 specimens of dried plants from Prof. 

H. Ness, of College Station, Tex. 

(33090) ; 2 specimens of Clematis, re- 

ceived from Dr. A. Gattinger, Nash- 

ville, Tenn. (33124); specimen of Bu- 

melis lannginosa, received from C. D. | 

Beadle, Biltmore, N. C. (83128); 7 

plants collected by F. F. Crevecoeur, 

Onaga, Kans. (33132) ; 638 plants col- 
lected by Robert M. Horner in south- 

east Washington (33199); 564 plants 

from Washington collected by E. P. 

Sheldon in 1897 (33200); plants col- 
lected by Walter H. Evans in Alaska 

(33232); 10 specimens of Juncacee 

and Cyperacez, collected in Wash- 

ington by F. H. Lamb (33337); 183 

plants collected in Mexico by Dr. E. 

Palmer (33434) ; 30 plants collected in 

Wyoming and South Dakota (33638) ; 

11 specimens of dried plants collected 

in Nevada by Vernon Bailey (33712). 

(See under Mrs. R. M. Austin; C. D. 

Beadle; Berlin, Germany, Royal Bo- 

tanical Museum; F, F. Crevecouer; 

specimens of 

dried plants from Llano, Tex. (33067) ; 

(33083); bat and 7 snakes (33344); 

plant (33606). 

ALGER, Gen. R. A. 

partment, U.S.) 

ALLEN, C. A., San Geronimo, Cal.: 

Seventy-one birds’ skins from Califor- 

nia, Purchase. 33054. 
ALLEN, CLARENCE GALE, Washington, 

D. C.: Framed portrait of Prof. Leon- 

ard D. Gale, associated with Prof. 8, F. 

B. Morse in the University of the City 

of New York in connection with his 

work on telegraphy. 33541. 

ALLEN, Dr. HARRISON (deceased): 

Skeleton of a young sperm whale. 

33148. 
ALLEN, JAMES W., Ophir, Mont.: Fossil 

shell. 32518. 
AMERICAN INSTITUTE OF ELECTRICAL 

ENGINEERS, New York City, transmit- 

ted by R. W. Pope: Seeley dynamo; 

Davenport motor; an old-style and a 

new-style badge of the American In- 
stitute of Electrical Engineers. De- 

posit. 33438. 

AMERICAN MusEUM oF Natura. HIs- 

Tory, New York City: Five reptiles 

from Bisbee, Ariz., belonging to the 

Lumholtz collection, 33158. 

ANDREWS, Mrs. GEORGE, Knoxville, 

Tenn.: Living unios, representing 21 

(See under War De- 
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species (32639); living Unios, repre- 

senting 12 species from the Holston 

River, Tennessee (32662); 2 living 

unios, from Knoxviile (32718). 

ANDRUS, FRED., Elkton, Oreg.: Land 

shells, representing 2 species, from 

Elkton. 33259. 

ANTHONY, A; W., San Diego, Cal.: Larval 
eel (gift) (82546); Tspecimens of fishes, 

representing 2 species, shells, birds in 

alcohol (gift) (32682); reptiles, crus- 

taceans (purchase) (32853) ; transmitted 

by F. M. Chapman: 2 petrels, including 

typespecimen of anew species (deposit) 

(32905); transmitted by Dr. W. L. 

Ralph: 2 specimens of Shearwater in 

first plumage (gift) (32963); nest of 

Troglodytus tanneri from Clarion Island 

(gift) (82974); 17 birds’ eggs from 

islands near Lower California (gift) 

(33056); 250 plants collected in Lower 

California (gift) (33219); 13 eggs of 

petrels from Lower California (gift) 

(33345). 

ARMINIUS CHEMICAL COMPANY, Mineral 

City, Va.: Iron and copper pyrites. 

33929, 

ARMSTRONG, E.B., Waterloo, Va.: Loon 

(Gavia imber) in the flesh, from Vir- 

ginia. 33566. 

ARNHEIM, J. S., San Francisco, Cal.: 
Land, fresh-water, and marine shells 

from the western coast of North Amer- 
ica, 33227. 

AsHE, W. W., Raleigh, N. C.: Orchid, 

gift) (82571); 321 plants (exchange) 

(33630). 

ASHMUN, Rev.E.H.,Albuquerque,N. Mex. : 

Land shells from Colorado, New Mexico, 

and vicinity (32630); shells (32786); 

land and fresh-water shells, represent- 

ing 17 species (33118); 5 specimens of 

pupas from Arizona and New Mexico 

(one new to the collection) (33595); 

land and fresh-water shells, represent- 

ing 12 species, from New Mexico (33660). 

AskEw, H.G., Austin, Tex.: Living unios 

from Texas (32538); 20 specimens of 

living unios, representing 5 species 
from the Sabine River (32548); unios 
from Texas (32838); living unios, from 
Texas, representing 5 species (32581); 
Unionide, representing 2 species 
(33065); unios from Texas (33169). 
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ATTWATER, H. P., San Antonio, Tex.: 

Fourteen birds’ eggs and one nest from 

Texas (33156); nest and 3 spotted eggs 

of Black-throated sparrow, from Texas 

(93556). 

Austin, Mrs. R. M., Quincy, Cal.: Five 

hundred plants (purchase) (32676); 

plant collected at Eureka Mills, Plumas 

County, Cal. (gift) (33327), (transmitted 

through Department of Agriculture); 

1,057 specimens of plants collected in 

California (33713). 

Bascock, W. B., Washington, D. C.: 

Specimen of Spherophthalma occiden- 

talis L. 

BaDig£, MARTIN VY. D., U.S. Army, trans- 

mitted by Charles Parker, hospital 

steward, Fort Robinson, Nebr.: Speci- 

men of Thalessa atrata Fabr. 32520. 

BakER, Dr. H., Charleston, S. C.: Plant. 
33140. 

BAILEY, VERNON. (See under Agricul- 

ture, Department of.) 

BalILry, W.S., Waterville, Me.: Six spec- 

imens of aporhyolites from Vinal Ha- 

ven, Me. 33535. 

Barrp, Miss Lucy H. 

sonian Institution. ) 

BakER, Prof. CarL F., Alabama Polytech- 

nic Institute, Auburn, Ala.: Diptera, 

representing 80 species (32685); 11 in- 

sects (52324); 237 specimens of Jas- 

sid (33245). 

BALIN, C.58., jr., Breaux Bridge, La. : But- 

terfly, fossil wood, and sample of clay. 

33694. 

BANGS, OUTRAM, Boston, Mass. : One hun- 

dred and seventy birds’ skins from 

(See under Smith- 

Santa Marta Mountains, Colombia 

(33498); 2 birds from Santa Marta 

(33722). 

BarBeEr, A. W., General Land Ofiice, In- 

terior Department, Washington, D.C.: 

Sandstone concretion and fossil bones 

from North Dakota (33265); 4 speci- 

mens of Helix sp. from White River, 

Bad Lands (33281); skin of Badger 

(Taxidea americana) (33563); Long- 

billed Curlew, Numenius longirostris, 

from South Dakota (33572). 

Bartow, C., Santa Clara, Cal.: Nine 

birds’ skins. 32404. 

BARNES, HAMLIN, Wellsville, O.: Broken 
arrowheads and spearheads, illustrat- 

ing the method of restoration. 32979. 
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Barnum, Lieut. M. H., U. S. Army, Fort 

Assinniboine, Mont.: Wood rat, Neo- 

toma cinerea. 32816. 

BARRETT, O. W., Clarendon, Vt.: Dip- 

tera from Mexico (32993) ; 57 specimens 

of Mexican lepidoptera (33078) ; collec- 

tion of insects from Mexico (33168) ; 

Mexican coleoptera (33224); 27 speci- 

-mens of Mexican diptera (33310) ; small 

collection of Mexican diptera (33440). 

BartTscu, Pau, U.S. National Museum: 

Specimen of Brunnich’s Murre, Uria 

lomvia, from the Potomac River, near 

Washington (32400); 28 shrikes and 

redpolls (exchange) (32580); 2 snakes 

from Virginia (32719); 3 salamanders 

from Virginia (32799); 15 podurids 

(33335) ; 2 frogs from Glen Sligo, Mary- 
land (33624). 

BATES, GEORGE L., Benito, West Africa: 

Collection of mammal skins and skulls. 

Purchase. 33492. 

BaTTER, JOHN D., London, England: 

Chromosylograph: ‘‘ Eve” (Japanese). 

Presented to the Smithsonian Institu- 
tion and deposited in the National Mu- 

seum. 32331. 

BaxTER, R. T., Fishkill, N. Y.: Specimen 

of Photuris pennsylvanica De Geer. 

32304. 

BEADLE, C. D., Biltmore, N. C., through 

Department of Agriculture. Plants 

(gift) (32572); plants (exchange) 

(33389) ; (exchange) (33570). (See un- 

der Agriculture, Department of.) 

BEADLE, H. M., Washington, D. C.: Cop- 

per ore from near Linden, Va. 32563. 

BEAN, Dr. TARLETON H., New York 

Aquarium, New York City: Threespeci- 

mens of Silversides, from Water Mill, 

Long Island (33187); specimens of Hla- 

gatis bipinnulatus; Polydactylus octone- 

mus; Scomber pneumatophorus; hybrid 

trout, S. fario x S. fontinalis; crusta- 

ceans (303577); specimen of Venus mer- 

cenaria (33644), 

Beck, Dr. G. von. (See under Vienna, 

Austria: K. K. Naturhistorisches Hof- 

museum, Botanische Abtheilung.) 

Brck, R. H., Berryessa, Cal.: Five birds’ 

skins from islands near California. 
33603. 

BECKETT, W. H., Woodbury, N. J.: Rude 

leaf-shaped implements and arrow- 

heads found in Gloucester County, N. J. 
33391, 

BECKWITH, Pau, U. S. National Mu- 

seum: Badge of first heutenant of the 

Union Veteran Corps (32939); pocket 

clock (33041); souvenir gilt medal 

struck by the Omaha Exposition Com- 

pany (33727). 

BELL, ALEXANDER G., Washington, D.C.: 

Phonograph; 40 pieces of telegraphic 

apparatus; 19 pieces of induction bal- 

ance apparatus; an audiometer; 20 

pieces of photographic apparatus. 

33721. 
BELL, Hon. JOHN C., House of Represent- 

atives: Ten photographs of rock in- 

scriptions, from Colorado Valley. 
33018. 

BENEDICT, A. L., Buffalo, N. Y.: Twenty 

archeological objects, consisting of 

arrowheads, fragments of bone, and 

pottery from a kitchen-midden near 

Buffalo. 33610. 

BENEDICT, J. E., U. S. National Museum: 

Two salamanders from Nashville, Tenn. 

32973. 

BENEDICT, J. E., jr., Woodside, Md.: 

Snakes and salamanders (33395, 33444), 

BENGUIAT, HapJI EPHRAIM, San Fran- 

cisco, Cal.: Silver pointer for Penta- 

teuch, seventeenth century, Morocco; 

manuscript of Book of Esther in a sil- 

yer case, Fez, Morocco; washbowl and 

pitcher of Turkish gilt work used at the 
Passover; piece of tapestry ‘‘Golden 

Calf” sixteenth century, Spanish; 

“Judgment of Solomon,” ‘French 

petit point” tapestry, seventeenth cen- 

tury. Deposit. 33164. 

BENJAMIN, Dr. Marcus, U. 8. National 

Museum: Badge of a Judge of 
Awards, Tennessee Centennial Expo- 

sition (33029); small glass lamp for 

burning whale oil, from Ware, Mass. 

(33086) 
BENJAMIN, Mrs. Marcus, Washington, 

D. C.: Badge and button of the Union 

Veteran Union, and of the Sons of Vet- 

erans. 32833. 

BENTLEY, W. A., Nashville, Vt.: One hun- 

dred photographs of snow crystals. 

Purchase. 33452. 

BERLIN, GERMANY: KONIGLICHES BOTAN- 

ISCHES MUSEUM, transmitted by Divi- 

sion of Botany, Department of Agricul- 

ture: Sixteen specimens of dried plants 

from various localities in the Old World. 
33001. 
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BERNADOU, Lieut. J. B., U.S. Navy: Two- | 

handed sword, ancient Chinese or Ko- 

rean. Deposit. 32730. 

Bettis, R. L., Sebesta, Tex.: Specimen 

of Balaninus obtusus Blanchard. 32665. 

BEYER, Dr. GEORGE E., Tulane Univer- 

sity, New Orleans, La.: Stone idol 

(Maya) from Costa Rica. 33681. 

BrYMERand HARTLEY, Rockyford, Colo. : 

Specimen of fossil rock (purchase) 

ACCESSIONS. 

| 
| 
| | 

(33661); specimens of fossils (gift) | 

(33683). 

Bissins, Prof. ARTHUR, Woman’s Col- 

lege, Baltimore, Md., received through 

Interior Department, U. S. Geological | 

Survey: Fossil plant from the Peach | 

Bottom slates, Harford County, Md. 

33611. 

BIEDERMAN, C. R., Goldhill, 

Specimens of serpentine from Rogue 

River Mountains, near Goldhill (32664) ; 

scorpion (Scorpiops boreus Girard) 

(32854); specimen of Lepisesia clarkiw 

Boisduval (33533). 

BILTMORE HERBARIUM, Biltmore, N.C.: 

Three specimens of Hicoria glabra vil- 

losa. 32927. 

Bisuop, James N., Plainville, Conn.: 

Two plants. 33250. 

Bixby, M., Salt Lake City, Utah: Speci- 

men of wood opal from Idaho. Pur- 

chase. ‘‘O” 33551. 

BLANKINSHIP, J. W., Cambridge, Mass. : 

‘ Three hundred botanical specimens 

from indian Territory and Oklahoma. 

Purchase. 32970. 

BLuNT, TayLor W., Alexandria, Va.: 

Specimen of 

bread. 32440, 

Boaug, E. E., Stillwater, Okla.: Acorns 

from Quercus macrocarpa (32900) ; speci- | 

men of Canavalia (33552). 

Bouton, A. L., Palo Alto, Cal., transmit- 

ted through the Bureau of Ethnology: 
Two well preserved skeletons of “ Dig- 
ger” Indians. 33283. 

BOLTON, Dr. H. CArRINGTON, Wash- 
ington, D. C.: Engraving of Joseph 

Priestley (gift) (33095); cane from Ma- 
lacea, with black horn top, once the 
property of Joseph Priestley (deposit) 
(33141), 

Bonp, L. W., Port Henry, N. Y.: Sixty- 
two slabs of Cambrian sandstone with 
tracks of Climatichnites. 
32908. 

, 

“Tuckahoe”—Indian 

Purchase. 
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BOURKE, Capt. J. G., U. S. Army (de- 

ceased), transmitted through Mrs. Mary 

T. Bourke, Omaha, Nebr.: Collection 

of ethnological objects. 33332. 

BourkE, Mrs. Mary T. (See 

Capt. J. G. Bourke.) 

BOWERS, STEPHEN, Los Angeles, Cal.: 

Insects from San Nicolas Island. 32598. 

under 

| Boyz, P.C., Oil City, Pa.: Astral lamp 
from Quebec, Canada. 32652. 

BRADLEY, A. C., Newport, N. H.: Two 

specimens of Homoglwa carnosa. 33366. 

BRAENDLE, FRED. J., Washington, D. C.: 

Specimens of Monarda fistulosa (32322, 

32358); 8 plants (32531); 14 plants 

(32553, 33671); land and fresh-water 

shells from Alabama (33734). 

| BRANDEGEE, Mrs. KATHARINE, San Diego, 

Ores..: | Cal.: Three specimens of Cacti (gift) 

(33044); plant. ($3521.) Exchange. 

BRANDEGEE, T. §., San Diego, Cal.: 

Plant. Exchange. 33433. (See under 

Interior Department, U. S. Geological 

Survey.) 

BRATLEY, J. H., Lower Cut Meat Creek 

Indian School, Rosebud, S. Dak., re- 

ceived through Bureau of Ethnology: 

Saddle made by Sioux Indians. 33315. 

BREBNER, CHARLES, Newberry, Mich.: 

Two photographs representing stone 

images and an inscribed table, the 

original of which was found near New- 

berry. 32978. 

BRENIG, G. M., New Milford, Conn.: Rose 
quartz from Southford, Conn. 32982. 

BRETHERTON, B. J., Newport, Oreg.: 

Specimen of Pachycheles rudis Stimp- 

son. 32861. 

BRETON, Miss ADELA, Bath, England: 

Thirty-eight small terra-cotta heads, 

statuettes, spindle-whorls, ete., from 

Metepec, near Toluca, Mexico. 33176. 

BRETTON, F. L., Oakland, Cal.: Land 

snails from California, representing 

two species, and a specimen of Fusus 

from Monterey. 32717. 

BRIDWELL, ARTHUR, Baldwin, Kans.: 

Specimen of Nucula anadontoides Meek ; 

specimen of Nuculana bellistriata Ste- 
vens; specimen of Ldmondia aspenwal- 

lensis Meek; 3 specimens of Bellero- 

phon stevensanus McChesny; specimen 

of Meekella striatocostata Cox; nodule 

with undetermined fossil, from the Up- 

per Carboniferous of Douglas County, 

Kans. 32328. 
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Briaes, Dr. A. A., East Andover, N.H.: 

Four plants. 33737. 

BRIMLEY, C. 8., Raleigh, N. C.: Twelve 

moths (32472); larve of wingless fe- 

male of Phengodes laticollis Leconte 

(32667) ; 
BRIMLEY, H. H. and C.S., Raleigh, N.C.: 

Skin and skull of Florida mole, Scalops 

aquaticus australis (gift) (32604) ; 4skins 

and skulls of mammals (purchase) 

(33275); 4 snakes and 3 salamanders 

from Mississippi (purchase) (33127); 

reptiles (purchase, ‘‘O”) (33405); cat- 

fish, Schilbeoides furiosus, from Crab- 

tree Creek (gift) (32438); Musk Turtle, 

Aromchelys odonata, from Florida (gift) 

(33513); terrapins from North Carolina 

and Florida (gift) (33609); mink (pur- 

chase) (33571); skin and skull of a 

Florida Mole (Scalops aquaticus aus- 

tralis) (gift) (82711). 

Britts, Dr. J. M., Clinton, Mo.: Fresh- 

water shells from Clinton, representing 

9 species (32904); land and fresh-water 

shells (33039). 
Bropnax, Dr. B. H., Brodnax, La.: Me- 

dicinal plants (32480, 33569). 

BROOKDALE MUSEUM OF NATURAL HIs- 

TORY, received through Charles F. 

Newell, president, West Newbury, 

Mass.: Twenty-three birds’ skins from 

Egypt. 33573. 

BRooKE, Mrs. H. C., Lexington, Va.: 

Land and fresh-water shells from Lex- 

ington, Va. 33393. 

BROOKE, Mrs. JOHN M., Lexington, Va.: 

Specimens of Pemphigus aceriola found 

on maple trees. 32726. 
BROOKER, CHARLES F, (See under Coe 

Brass Manufacturing Company.) 

Brooks, ALFRED H. (See under Profes- 

sor Alfred Lacroix.) 

BROWN, CHARLES F., Hot Springs, Ark.: 

Specimen of bauxite from Pulaski 

County, Ark., and specimen of quartz 

from Saline County, Ark. 33112. 

Brown, Epwarp J., Lemon City, Fla.: 

Seven birds’ skins. 32349. 

Brown, H. E., Sisson, Cal.: Two speci- 

mens of Umbelliferz (gift) (32707) ; 227 
plants (purchase) (32591); 239 plants 

from California (purchase) (33304). 

Brown, Mrs. N. M., Ashtabula, Ohio: 

Nine hundred Mexican plants collected 

by E. W. Nelson (32380); 965 Mexican 

plants (32878). Purchase. 
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BRUNER, Prof. L., Lincoln, Nebr.: Nine 

specimens of Schistocerca paranense 

Bruner, from Argentina, South Amer- 

ica. 32918. 

BUCHANAN, CHARLES MILTON, Tulalip 

Indian Agency, Tulalip, Wash.: Edi- 

ble bulb belonging to the genus Sagit- 

taria (38374); 2 specimens of Urtica 

collected at the Tulalip Indian Agency 

(33656). 

Buck, Dr. D.8., Lepanto, Ark.: Pottery 

vessel with two cham bers connected by 

a Y-shaped neck, from a cemetery 

mound near Lepanto. Purchase, 

33226. 

BULL, CHARLES P., jr., Ojus, Fla.: Snake. 

33445. 
3URGESSER, C. C., York, Pa.: Elm-tree 

leaves affected with the elm-tree bee- 

tle. 32483. 

BURKHART, Rey. N., Baltimore, Md. : Fos- 

sil coral from Dorchester County, Md. 

33268. 

Burns, FRANK. (See under Interior De- 

partment, U.S. Geological Survey.) 

Busu, B. F., Courtney, Mo.: One hun- 

and twenty-nine plants collected in 

southern swamps (33350); 337 plants 

(33402). Purchase. 

But eR, Mrs. Mary, Rockford, Wash.: 

Picture made by a Coeur d’Alene In- 

dian. 33119. 
BUTLER, ROBERT, Forsyth, Mont.: Skull 

and fore feet of Claosaurus, from the 

Cretaceous near Forsyth. Purchase. 

33376. 

BUTLER, WALTER, Chicago, Ill.: Larva 
of sawfly, Cimbex americana. 932516. 

Button, FRED, Oakland, Cal.: Land and 

marine shells from California, repre- 

senting 11 species. 33051. 
Buysson, M. le Marquis, HENRI DU, 

Brout-Vernet (Allier), France: One 

hundred and fifty-two examples of Sco- 

lybidx, representing 27 species, and 3 

parasites. 32494. Exchange. 
CauNn, LAzarp, New York City : Specimen 

of thaumasite from West Patterson, N. 

J., and a specimen of pollucite from 

Mount Mica, Paris, Me. (gift) (33316) ; 

10 specimens of minerals (purchase) 

“‘O” (33336); minerals (purchase) ‘O” 

(33380). 
CatcutTtTa, InpiA, Indian Museum, trans- 

mitted by Mr. Frank Finn: Specimens 

of birds in alcohol. Exchange. 32731. 
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Catt, R. ExLxtswortnu, Lawrenceburg, 

Ind. : Minerals, reptiles, insects, crusta- 
. . | 

ceans, mollusks, specimens of blind 

fish, specimens of Myotis lucifugus from 

Mammoth Cave, Kentucky. 33228. 

CAMMANN, B. H., Empire City, Oreg.: 

Fossil porpoise skull. Purchase. 33586. 

CanBy, WILLIAM M., Wilmington, Del.: 

Plant from Vancouver Island, British 

Columbia (33137) ; 273 plants collected 

in the northwestern part of America 

(33284). Exchange. (See under Agri- 

culture, Department of.) 

CANDLIN, H., Kerrville, Tex.: Turtie and 

two snakes from Texas. 33615. 

CANTWELL, GEORGE G., Howean, Alaska: 

Twenty-two birds’ skins from Alaska, 

bird’sege. 32414. 

CarinTuia, Austria, Die Freie Ver- 
einigung Tiroler Botaniker, Dellach 

Oberdrauthale (transmitted by Hans 

Simmer, secretary): One hundred 

and eighty-six plants collected in Aus- | 

tria and other localities. Exchange. | 
Bd174. 

CARNEGIE MUSEUM, Pittsburg, Pa. (trans- 

mitted by Herbert H. Smith, curator): 

Unionidze from Pennsylvania, repre- | 

_ CHITTENDEN, I. H., Department of Agri- 

CARNSE, S. P., Port Angeles, Wash.: | 

senting 28 species. 33062. 

Butterfly. 32396. 

CARPENDER, J. NEILSON, jr., New York 

City: One hundred and_ thirteen 

specimens, representing 54 species of 

Trenton formation fossils, from Baftin 

Land. 32959. 

CARPENTER, FRANK G., Washington, D. 
C.: Twelve prints illustrating the 

destruction of missionaries. 33251. 

Carrico, E. T., Stithton, Ky.: Archieo- | 

logical objects found in Salt River | 

bottom, near Stithton (32776); rudely 

chipped flint implements and arrow- 

heads from Hardin County, Ky. (33188). 

CARRIGER, HENRY W., Sonoma, Cal.: 

Specimen of Parus rufescens from Cali- 

fornia. 32596. 

Carur, G. W., Tuskegee, Ala.: 

nal plants. 33568. 

Carrs, J. O., Port Townsend, Wash., 

received through Seattle Fish Com- 

pany, E. E. Ainsworth: Specimen of 

Acrotus willoughbyi. Purchase. 33369. 

CaTLey, H., Syracuse, N. Y.: Lady-bird | 

beetle, Coccinella Dbipunctata Linn. 

(33307); beetle (33733). 

Medici- 
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CAWSTON AND COCKBURN, South Pasa- 

dena, Cal.: Skin of an ostrich. Pur- 

chase. 33293. 

CERAMIC ART COMPANY, Trenton, N. J.: 

Loving cup. Purchase. 32887. 

CHAMBERLAIN, Dr. L. T., New York City: 

Living unios from Alabama (32773); 

living unios from Alabama, to be added 

to the ‘‘Lea Collection” (83123); 

Unionide (33183); living unios froin 

Alabama (33240); unios from Alabama, 

representing 2 species (33252) ; 2 speci- 

mens of living Unionide from Japan 

(33527). Presented to the Smithsonian 

Institution and deposited in the Na- 

tional Museum. 

CHAPMAN, F. M. 

thony. ) 

CHAPMAN, GEORGE W., Cawker City, 

Kans.: Specimen of paint rock (gift) 

(383161); 2 septarian nodules from Kan- 

sas (exchange) (33547). 

CHINANFU, CHINA, Chinanfu Museum: 

Collection of Chinese medicines. Col- 

lected by Rev. V. F. Partch. Exchange. 

32931. ; 
CHINANFU MUSEUM. 

nanfu, China.) 

(See under A. W. An- 

(See under Chi- 

culture: Pupa of Dynastes 

32899. 

CHRISTIE, MILLER, Chelmsford, England: 

Photograph of a Hawaiian feather 
cloak. 82995. 

CHRISTMAS, J. M., Croome Station, Md.: 

Tooth of a fossil shark, 32814. 

CHURCHILL, WILLIAM: War club from 

Samoa. 933454. 

Cuiapp, G. H., Pittsburg, Pa.: Land 
and fresh-water shells, and Unionidze 

(32541, 32582, 32653, 33163). 

Ciarp, Maj. WitLtiam H., Washington, 

D. C.: Tooth of a mastodon. 32801. 

CLARK, Rey. AARON B., Rosebud, 8. Dak.: 

Photograph of Sioux Indian women. 

33314. 

CuiarK, Dr. C. K., Kingston, Ontario, re- 

ceived through William Palmer: Pairof 

shrikes from Ontario; (383585); prairie 

horned lark from Ontario. (33680. ) 

tityus. 

| CLARK, PRENTIS, Berea, Ohio, transmit- 

ted by G. H. Girty, U.S. Geological Sur- 

vey: Seven specimens of Carboniferous 

invertebrates, and8 specimens of Lower 

Carboniferous fossil plants from north- 
ern Ohio. 32823. 
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CLARK, SANDA, Washington, D.C.: Two 
skins of Fiber zibethicus. Purchase. 

33201. 

CLARK, Dr. WILLIAM, Berea, Ohio, trans- 

mitted by George H. Girty, U. 8. Geo- 

logical Survey: Fish spine found in 

Berea shales, and a lamellibranch from 

Cleveland shale. 32770. 

CLEVELAND, D., San Diego, Cal.: Four 

specimens of Frankenia palmeri. 33561. 

CLEVELAND, Dr. W. N., Toledo, Ohio: 

Type specimens of Lechinognathus cleve- 

landi Walcott, and Utica shale fossils 

from near Holland Patent, New York. 

33447. 

COCKERELL, Prof. T. D. A. (See under 

New Mexico Agricultural Experiment 

Station.) 

Cor Brass MANUFACTURING COMPANY, 

Ansonia, Conn., transmitted by Charles 

F. Brooker, president: The Wallace 

collection of dynamos and electrical 

machinery. 32363. 

COHEN, Rev. HENRY, Galveston, Tex.: 

Copy of Jubilee Liturgy, in Hebrew, 

Marathi, and English, of the synagogue 

at Bombay. 32757. 

Cort, J. C., Denton, Tex.: Ammonite 

found in Denton County, Tex. 33472. 

Co.LeE, Mrs., Washington, D. C.: Shuttle 

for weaving rag carpet. 33516. 

COLLAMARINI, Dr. G., Naples, Italy: 
Specimens of selenium. Purchase. 

32921. 

Cotiins, F. 8., Malden, Mass.: Fifty- 

two plants (33008); fascicle of plants 

(Phycotheca Boreali-Americana No. 8). 

(33008). Purchase. 

Couns, G. N.: Photograph of the Golah 

tribes of Africa playing the game “ Man- 

eala.” 33145. (See under New York 

Colonization Society.) 

COLONIZATION 

D. C.: Five hats from Liberia, Africa, 

illustrating twined and coiled weaving. 
33539. 

Cott, J. B., & Co., New York City: Six 

transparencies illustrating animal loco- 

motion. Purchase. 33415. 

Commons, A., Wilmington, Del.: Five 

specimens of Ophioglossum vulgatum L. 
32907. 

Comstock, F. 

Plants. 
M., 

Exchange. 
Cleveland, Ohio: 

33507. 

Socrety, Washington, 
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Cook, Mrs. ALICE, Washington, D. C.: 

One hundred plants from the Canary 

Islands. Purchase. 33460. 

Cook, H. L., Front Royal, Va.: Sphinx 
moth, Protoparce rustica Fabr. 32461. 

Cook, Prof. O. F., Washington, D. C.: 

Two lily bulbs from Africa (gift) 

(32635); 24 beetles from Paguna, Tene- 

riffe (gift) (82884); 506 plants collected 

by F.C. Straub in Liberia (gift) (33110) ; 

more than 5,000 specimens of Myxomy- 

cetes, constituting Professor Cook’s pri- 

vate collection (purchase) (33125); 28 

vials containing African mollusks (gift) 

(33295); 3 bats and aspecimen of Croci- 

dura from Mount Coffee, Liberia, West 

Africa (gift) (33400); 156 plants (gift) 

(33432); specimen of Cyclodermas hub- 

bardii Cook (type) and a type and 5 

cotypes of Desmonus earlei Cook (gift) 

(33496). (See also under New York 

Colonization Society.) 

CookE, Dr. CLinron T., Hutchinson, 

Minn.: Fourteen birds’ eggs from Min- 

nesota. 33096. 

CookE, Miss J. M., San Diego, Cal.: 

Shells, representing 67 species, from 

Lower California and the Gulf of Cali- 

fornia (gift) (82775) ; specimens of west- 

coast shells (exchange) (33526). 

Cooxn, M. P. B., Lockport, N. Y.: Nest 

of oriole. 32868. 

CoopER, W. B., U.S. National Museum: 

Silver watch with detached lever or 

anchor escapement. 33309. 

Coover, A. B., Roxabell, Ohio: Photo- 

graph of a carved stone found at Baum 

Village, Ross County, Ohio. 33165. 

COQuiILLETT, D. W., Department of Agri- 

culture: Seven hundred and eighty- 

two specimens of North American dip- 
tera and 28 specimens of European dip 

tera, including several type specimens 

(32830); 487 specimens of diptera 

(32915); marmoset, Hapale jacchus 

(33258). 

CorDLEY, A. B., Corvallis, Oreg.: Thirty- 

seven specimens of diptera. 32841. 

CORNELL, Mrs. THomaAs L., Derby, Conn: 

Twelvespecimens of Etrusean pottery. 

Exchange. 33303. 

CorNING, Dr. G. A., Hampton, Iowa: 

Eight specimens of dried plants col- 

lected in Iowa and Wisconsin. 33351. 
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Cossy, L. J., Cuckoo, Va.: Four hun- 

dred and forty-two archeological ob- 

jects from Louisa County, Va. 33514. 

Costa Rica, INsriruTo-FIs1co-Gro- 

GRAFICO DE Costa Rica, San José, 

Costa Riea, transmitted by H. Pit- 

tier, director: Ten specimens (repre- 

senting 3 species) of fresh-water crabs. 

32399. 
CouBEAUX, EUGENE, St. Louis de Lau- 

zerin, Saskatchewan, Canada, North- 

west Territory: Two birds’ skins 

(exchange) (32384); 16 birds’ skins 

from northwestern Canada (exchange) 

(33081); 5 birds’ skins (gift) 33697) ; 

5 birds’ eggs and a bird’s nest (gift) 

(33679). 

Courtis, W. M., Detroit, Mich., received 

through G. Heinemann: Fourteen frag- 

ments of pottery and 6 rude flint arrow- 

heads found 12 feet below the surface 

near Yorkville, Ga. (32420); celestite 

from Put-in-Bay Island, Lake Erie, 

Ottawa County, Ohio (33555). 

CoviL1E, F. V., Department of Agricul- 

ture: one thousand three hundred 

and sixty-nine herbarium specimens 

(32520) ; plant (32693); 34 specimens of 

Hepatica collected previous to and in 

1890 (32948). 

COWLES, CALVIN J., Wilkesboro, N. C.: 

Specimen of flexible sandstone from 

“Bending Rock Mountain,” North Car- 

olina. 32777. 

Cox, Lisspon A., Keokuk, Iowa: Twelve 

fish spines, and 126 teeth of fishes from | 
the Keokuk group near Keokuk, Iowa. 

One geode with millerite. Purchase. 

“OQ 33429. 

Cox, Pump, Chatham, New Brunswick, 

Canada: Two specimens of Killifish, 

Fundiulus diaphanus. 32564. 

Cox, W. V., U. S. National Museum: En- 

graved print of Don M. Dickinson. 

33540. (See under Yan Foo Lee.) 

Coxrk, Hon. MacGraur, Southfields, 

N.Y.: Four plants. 32634. 

CRAIN, W. E., Tacoma, Wash.: Five pho- 

tographs of whales. Purchase. 33360. 
CRAWFORD, Dr. J. D., Philadelphia, Pa. : 

Plants. 33637. 

CREVECGUR, F. F., Auburn, Ala.: 

Ninety-two insects from Alabama, 

Colorado, Arizona, and Mexico (32409) ; 

50 specimens of lepidoptera (32410); 

ACCESSIONS. 

185 insects (32491); 151 insects (32828) ; | 
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CREVECGUR, F. F.—Continued. 

transmitted through Department of 

Agriculture: 40 specimens of lepidop- 

tera, 103 of hymenoptera, and 11 of 

coleoptera (32864); 230 specimens of 

hymenoptera, coleoptera, and diptera, 

ete. (33270); 14 specimens of hymenop- 

tera and other insects (33361). (See 

under Agriculture, Department of.) 

CROCKETT, JAMES, Irish Lane, Pa., (re- 

ceived through Bureau of Ethnology): 

Spade-like natural formation (33510); 

stone pestle (33730). 

Crossy, IF’. W., Naples, Italy: Geological 

material from Sweden (purchase) 

(32602); geological material from Nor- 
way and Sweden (purchase) (32760); 

basaltic columns from Bennan, near 

Asbach, Rhenish Russia (gift) (53126). 

Cross, Miss FLora, Millport, N. Y.: Clear 

wing sphingid, Hemaris diffinis Boisd. 

32517. 

CULIN, STEWART, University of Pennsyl- 

vania, Philadelphia, Pa.: Head of bone 

foreshaft and copper-barbed head of a 

sea-otter harpoon from Kadiak. (Re- 

turned.) 33034. 

CUMMINGS, Miss C. E., Wellesley, Mass. : 

Sixty-one lichens (32826); 44 lichens 

(33647). Exchange. 

CurRRIE, RoLiA P., National Museum: 

Ethnological and natural-history speci- 

mens from Mount Coffee, Liberia. (Col- 

lected for the National Museum.) 32601. 

CURRIER, Rey.C.W. Necker, Md. Six- 

teen arrowheads and spearheads from 

Belmont County, Maryland. 32997. 

Curtiss, A. H., Jacksonville, Fla.: Six 

roots of Tradescantia (gift) (82615); 93 

dried plants (purchase) (33210); 139 

plants collected in Florida and 25 

species of Algze (purchase) (33349). 

Cusick, WILLIAM C., Union, Oreg.: Ten 

plants collected in Oregon (gift) 

(33115); 199 plants from Oregon (pur- 

chase) (33374). 

CuzNER, A. T., Gilmore, 

33372. 

DAGGETT, Governor JOHN, 32659, San 

Francisco, Cal.: Basket in process of 

being weaved (32659); 4 photographs 

of Klamath River Indians (32747); 16 

photographs of Klamath, Trinity River, 

and Hoopa Indians (33160). 

DALE, T. NELSON. (See under W. N. Ir- 

win.) 

Fla.: Plant. 
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Datu, W. H., U.S. Geological Survey: 

Marine shells from Coos Bay, Oregon, 

representing 10 species. 32895. 

DanigeL, Dr. Z. T., Browning, Mont.: 

Wood carving made by a Piegan In- 

dian boy (52657); butterfly from the 

Rocky Mountains of Montana (32684) ; 

Indian food, obtained from a Blackfeet 

Indian of Montana (33458). 

DaniExs, L. E., Brookton, Ind.: Living 

Unionidze (32431); living Unionide, 

representing 10 species, from the Wa- 

bash River (32498); living Unionide, 

representing 3 species (52874); living 

Unionid (32936); 5 nodules (10 speci- 

mens) of Mazou Creek animal remains 

(33354). 

DAUGHTERS OF THE AMERICAN REVOLU- 

TION, transmitted by Mrs. Eleanor 

Holmes Lindsay, Washington, D. C.: 

Two-dollar bill, issue of 1776, Mary- 

land, photograph of Nancy Cloes Ray, 

autograph letter of Sarah A. Exton. 
32448. 

Davis, HomER §., Rosa, Idaho: Bone 

from the gills of a large chub. 33701. 

Davis, M. C., Portland, Oreg.: Double- 

barreled rifle hidden in the lava beds 

by Captain Jack during the Modoc 
war. 32648. 

Davis, WiLit1aAM T., New Brighton, N. 

Y., received through C. L. Marlatt: 

Cynipid galls representing 3 species. 

33538. 
Day, A. E., Beirut, Syria: 

specimens of lepidoptera. 32643. 

DELGADO, EULAGIO. (See under Lima, 

Peru, Sociedad Geografiea. 

DETROIT MUSEUM OF ART, Detroit, Mich., 

transmitted by H. E. Sargent: Twenty- 

three species of shells, fresh-water and 

Sixty-seven 

marine. $2466. 

DEYROLLE, EMILE, Paris, France. Mod- 

els of plants. Purchase. 33394. 

Diat, Mrs. M. B., San Luis Obispo, 

Cal.: Land and marine shells from 

California, representing 18 species. 

33615. 

DickHAuvt, H. E., U.S. National Museum: 

Specimen of Lpeira trifolium Hentz. 

32729. 

Ditt, Harry P., Port Hope, Ontario, 

Canada: Unfinished Indian arrow- 

head. 32408. 

Ditter, J. S. (See under Interior De- 

partment, U. 8S. Geological Survey. 
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Disston, Henry & Sons, Philadelphia, 

Pa.: Seventeen saws manufactured by 

Messrs. Disston & Sons. “0.” 33413. 
DovGE, Byron E., Richfield, Mich.: Col- 

lection of archeological objects from 

Greene County, Mich., human skull 

from a mound in Lapeer County; and 

a polished hatchet from Germany. De- 
posit. 33493. 

DoGGETT, J. OTTO, Piedmont, S.C.: Ham- 

mer stones, polished hatchet, grooved 

ax, drilled ceremonial object, and ar- 

row or spearheads from Greenville 

County, 8S. C. (83437), minerals (33476). 

DOLLFUS, ADRIEN, Charron, Paris, 

France: Five specimens of Zenobia pris- 

matica. 32852. 

DorEMus, C. A. (See under Henri Mois- 

san.) , 

Doueras, J., New York City: Apache 

arrow. 33098. 

DRAKE, C. M., Tacoma, Wash.: Six star- 

fishes representing 4 species, from 

Puget Sound, Washington (exchange) 

(32302); shell of Physa from California 

(gift) (32701); specimens of Miocene 

fossils from Eel River, California (gift) 

(33162) ; specimens of Asterias brevispina 

Stimpson and Asterias ochracea Brandt 

(gift) (83503); starfish, sea-urchin, and 

2 snails (33715). 

Drak, Mrs. C. M., Tacoma, Wash.: 

Land, fresh-water, and marine shells. 

32312. 

DRAKE, N. F., Nampa, Idaho, transmitted 

by W. Lindgren: Stone pestle from 

near Snake River. 52972. 

DRAPER COMPANY, Hopedale, Mass.: 

Four spindles, 4 shuttles, and 2 photo- 

graphs of looms. 33404. 

Drew, Prof. GitmMan, Johns Hopkins 

University, Baltimore, Md.: Marine 

mollusks, representing 3 species. 33515. 

DustE, J. C., Williamsport, Pa.: Speci- 

men of Thomisus aleatorius. 32512. 

Du Bois, RHESA GRIFFIN, Washington, 

D. C.: Basket and photograph, to be 

exhibited with the Horton basket ma- 

chine. 33049. 

Dusotis, Dr. EUGENE, The Hague, Hol- 

land: Plaster cast of the skull of a 

specimen of Pithecanthopus erectus. 

32865. 
Duckworth, A. S., Poplar Bluff, Mo.: 

Specimen of Habenaria paramena. 

32572. 
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Ducts, Dr. A., 

Cincture made from the inner bark of 

a tree (gift) (32656); 4 plants (gift) 

(32806); specimen of Crotalus poly- | 

stictus (exchange) (32988) ; 3 birds’ skins 

(gift) (33028); 12 plants (gift) (33136). 

Dtnn, M., Burlington, Iowa: Sixty-two 

specimens of Burlington group fossils. 

Purchase. “°O.”. 33353. 

DUNTON, J. J. 

partment, U.S. Life-Saving Station.) 

DurcGus, G. B., Nasbie, Va.: Geological 

specimens. 335716. 

Dury, CHARLES, Cincinnati Society of 

Natural History, Cincinnati, Ohio: 

Specimen of Hudesma undulata Welsh, 

new to the Museum collection; three 

specimens of aculeate hymenoptera. 

32722. 

Duvat1, G.S. and F. F., Conaways, Md.: 

Chipped and partly polished hatchet 

and 64 arrowheads from Anne Arun- 

del County. 33714. 

DUVALL, H. C., Washington, D. C.: Paint 

stone, found in a quarry workshop, in 

Pulaski County, Ill. 32429. 

Dyer, E. G., Warren, Ohio, transmitted | 

by David White, U. 8. Geological Sur- 

vey: Three specimens of Arthraria bar- | 

| Eyre, M. K. bata and one specimen containing trails, 

from Squaw Creek, near Girard, Ohio 

(32851); 153 specimens ot hymenoptera 

(32728); 150 specimens of diptera 

(32749) ; 150 of lepidoptera, principally 

new to the collection (32881). 

Eakie, A. §., Washington, D. C.: Geo- 

logical materialfrom Tyrol. Exchange. 

32557. 

EARLE, Mrs. ALticE Morsr, Brooklyn, 

N. Y.: Four photographs of tape- | 

looms. Exchange. 33649. 

EARNEST, JOHN Pau, Washington, D. 

C.: Brick supposed to have been taken 

from the foundation of the house where 

George Washington was born. 33247. 
Eaton, B., Department of Agriculture: 

Four plants. 33373. 

ECKELS, Rey. C. E., Petchaburee, Siam: 

Two Siamese tracts written by a 

native (33277); 106 ethnological ob- 

jects from Siam (33477). 

EcksTEIN, W. C., Washington, D. C.: 

Specimen of Cucull@a gigantea Conrad, 
from the Eocene formation at Fort 
Washington, Md. 32393. 
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Guanajuato, Mexico: | EpMAN, J. A., transmitted by H. W. Tur- 

ner: Specimen of Loftusia columbiana 

Dawson. 33190. 

Epwarps, H. S., Sparta, Ga.: Specimen 

of Chauliodes pectinicornis. 33719. 

Epwarps, 8. M., Argusville, N. Dak.: 

Thirteen specimens of unios, represent- 

species, from Argusville. 32479. lord ing 7 

| EacLteston, W. W., Rutland, Vt., re- 

(See under Treasury De- ceived through F. H. Knowlton: Thirty- 

three plants. 33580. 

KIGENMANN, Dr. C. H., Bloomington, 

Ind.: Three specimens of Amblyopsis 

speleus. 33243. 

Everick, W. L., Cannonsburg, Mich.: 

Larva of Hristalis tenax Linn. 32611. 

Ey, T. N. (See under Pennsylvania 

Railroad Company. ) 

ENGLISH, GEORGE L., & Co., New York 

City: Minerals. ‘‘O.” (33341); ores 

and minerals. ‘O.” (33398). Pur- 

chase. 

Enos, Mrs. ANNA F., Saratoga, N. Y.: 

Specimens of Maple-tree Pemphigid, 

Pemphigus acericola Riley. 52336. 

Evans, W. H. (See under Agriculture, 

Department of.) 

EVERETT, JAMES J., National Military 

Home, Kans.: Spore-cases of one of the 

lower cryptogams, Warsilia sp. 32723. 

(See under General Elec- 

tric Company.): 

FAIRCHILD, D. G., Department of Agri- 

culture: Collection of Javanese in- 

sects. 33677. 

| Faux, Prof. H. C., Pasadena, Cal.: Six 
specimens of Pheidole hyatti Emery; 

new to the collection. 33481. 

FarLow, Dr. W. G., Cambridge, Mass., 

transmitted through the Department 

of Agriculture: Eleven specimens of 

fungi. 33151. 

Faxon, Dr. WALTER. (See under Mu- 

seum of Comparative Zoology, Cam- 

bridge, Mass.) 

Fay, J. A., & Co., Cincinnati, Ohio: 

Five cuts of planing machines. ‘ 0.” 

33525. 

FEATHERSTONAUGH, Dr. THOMAS, Wash- 

ington, D.C.: Human skull from New 

Mexico. 33617. 

FEILDEN, Colonel, Wells, Norfolk, Eng- 

land: Six plants representing the flora 

of Nova Zembla. 32795. 

FERNALD, Prof. H. T., State College, 

Pa. Parasites. 32342. 
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FERNALD, M. L., Gray Herbarium, Bo- 

tanic Garden, Cambridge, Mass.: Fif- 

teen specimens of Antennaria. 33628. 

Ferriss, J. H., Joliet, Wl.: Living 

Unionide, representing 2 species (gift) 

(32627); living specimens of Margan- 

tanas from the Kankakee River, Illinois 

(gift) (32742); land shells from Ten- 

nessee (exchange) (32792); fresh-water 

shells, representing 25 species, from the 

eastern United States (gift) (32837) ; 

land shells, representing 2 species, from 

Illinois (gift) (33614). 

Frewkes, Dr. J. WALTER, Washington, 

D. C.: Twenty-five doils illustrating: 

the symbolism of Zuni gods (33194); 

13 “breath feathers,” naqua kwoci of 

the Soyaluna Ceremony; 4 Soyaluna 

pabos, obtained from the Mokis, Walpi, 

Arizona (33689). (See also under A. F. 

Potter. ) 

FIrGE, WILFRED A., Dragoon, Ariz.: 

Blood-sucking Cone-nose, Conorhinus 

sanquisuga Leconte. 32889. 

FIELD COLUMBIAN MusEvUM, transmit- 

ted by W. H. Holmes, Chicago, IIl.: 

Ethnological objects and a miscellane- 
ous collection of archzological objects 

from Mexico and South America, Pot- 

tery and bronze objects from an Ktrus- 

can tomb (32689); 811 specimens of 

plants from Yucatan, collected by C. F. 

Millspaugh. (32737.) Exchange. 

Fieains, J. D., Kensington, Md.: Turtle 

(gift) (32309); 85 birds’ skins from 

Greenland (purchase) (32708); skins 

and skull of a Greenland hare, Lepus 

granlandica (purchase) (33592). * 

Finn, FRANK. (See under Calcutta, 

India: Indian Museum.) 

FisH CoMMISSION, U.S., Hon. J. J. Brice, 

Commissioner: Marine invertebrates, 

fishes, mollusks, insects (32348); ma- 

rine shells and mollusks representing 

4 species (82607); crabs (Porlunus sayi 

and Planes minutus) from Vineyard 

Sound (32672); types and cotypes of 

fishes collected in the North Pacific 

Ocean, Bering Sea, Oregon, Florida, 

and New York (32960); fishes from 

Florida, Virginia, and Louisiana, 

(32992); type specimens of four new 

species of fishes collected by the steam- 

er Albatross in 1896 and 1897 (33011); 

Stilt, Himantopus mexicanus, from Tex- | 

as (33428); transmitted by the Leland 

REPORT OF NATIONAL MUSEUM, 1898. 

Fiso Commission, U. 8.—Continued. 

Stanford Junior University, Stanford 
University, California: type specimen 

of Oligoplites mundus from San Juan 

Lagoon, Mexico, collected by steamer 

Albatross (33459); specimen of Caulo- 

lepis longidens from the Pacific Ocean, 

collected by the steamer Albatross 

(33490); type specimens of Averruncus 

sterletus and Radulinus boleoides col- 

lected in the North Pacific Ocean by 

the U. S. Fish Commission steamer 

Albatross (33502); fresh-water shells 

collected by Dr. C. H. Gilbert while in 

the service of the Fish Commission in 

Oregon and California (33534); type 

specimens of Notropis chamberlaini and 

Notropis lowisiane; four cotypes of No- 

tropis chamberlaini (35658). 

Fisuer, H. L., Stockton, N. J.: Speci- 

mens of Psocus venosus (32427); larve 

and imago of Epilachna borealis Fabr. 

(32482. ) 
FISHER, WILLIAM H., Baltimore, Md.: 

Photograph of double nest of a Chip- 

ping Sparrow from Talbot County, Md. 

32794. 

Fircu, Mrs. Ciara, Sault Ste. Marie, 

Mich.: Photograph of a stone object 

found near Sault Ste. Marie. 32468. 

FLEMING, J. H., Toronto, Ontario, Can- 

ada: Eleven birds’ skins from Canada. 

32418. 
Fuint, Dr. JAMES M., U.S. Navy: Leather 

pocket-book, the property of the grand- 

father of Dr. Flint (Daniel Flint of 

Hillsboro, N. H.), containing 47 coins. 

32406. 
FLORIDA TIMES-UNION AND CITIZEN, 

received through G. W. Wilson, Jack- 

sonville, Fla.: Spotted Snake Eel, Op- 

hichthys guttifer, from Nassau Sound. 

33463. 
FLoyp, FRrENcH, Washington, D. C. 

Specimen of Horned Grebe, Colymbus 

auritus, 33167. 

FLYNT, FRANK, General Land Office, 

Washington, D. C.: Pottery head found 

about one-half mile from the McIntosh 

trail from Indian Springs to Alabama, 

6 miles northwest from Griffin, Ga. 

33408. 
Footr, Dr. A. E., Philadelphia, Pa.: 

Specimen of roeblingite, from Frank- 

lin, N. J. (33607); specimen of mineral 

(33731). Purchase. 
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Foote, WARREN M., Philadelphia, Pa.: 

Minerals. Purchase. ‘‘O.” 33368. 

Forp, JouNn, Philadelphia, Pa.: Land 

shells from the Bahama Islands, rep- 

resenting 2 species. 33292. 

ForESTIER, J., keeper of Saluria light- 

* house, Matagorda Island, Tex., received 

through Hon. J. D. Mitchell: Deformed 

claw of a specimen of Callinectes sapi- 

dus from Espiritu Sancto Bay, Texas. 

33653. 
ForKERT, C., transmitted by Depart- 

ment of Agriculture: Seven specimens 

of plants from Mississippi. 33711. 

FOwWKE, GERARD. (See under Smithson- 

ian Institution, Bureau of Ethnology.) 

FRANKLIN INSTITUTE, Philadelphia, Pa., 

transmitted by H. Heyl, actuary: Two 

bronze medals of the institute. 32919. 

FREDHOLM, A., Baltimore, Md.: Three 

hundred and twenty-nine plants col- 

lected in Jamaica in 1897. 33171. 

Freie Vereinigung Tiroler Botaniker 

[Die]. (See under Carinthia, Austria.) 

Fric, V., Prague, Bohemia: Specimen of 

hessite on quartz. Purchase. ‘O.” 

33443. 
FRIEL, F. W., Victoria, Tex.: Seven 

arrowheads. 33430. 

FRIERSON, L. S8., Frierson’s Mill, La.: 

Three specimens of unios (gift) (32540) ; 

unios, representing 2 spetvies, from Lo- 

gamsport, La. (gift) (32843); unios 

from the Sabine River (gift) (32767) ; 

2 specimens of unios (gift) (33064); 6 

specimens of Tertiary fossils (ex- 

change) (33267). 

Frigss, Dr. H., Innsbruck, Austria: Nine 

hundred and seventy-four specimens of 

bees. Exchange. 32869. 

FROBENIUS, Dr. L., Swiss Museum of 

Ethnology and Archeology, Basel, 

Switzerland: Archeological objects 

from Swiss lake dwellings. Exchange. 
32763. 

Fucus, Dr. Theo. (See under Vienna, 

Austria: K. K. Naturhistorisches Hof- 

museum, Botanische Abtheilung. ) 
Futtz, Prof. F. M., Washington, Iowa: 

Four hundred and fifty specimens of 
Burlington crinoids. Purchase. 0.” 
33465. 

FuRLONG, E. B., Livingston, Ariz.: Mod- 
ern Turkish ‘‘spiel-pfennig,” found in 
ruins in the Sierra Ancha Mountains, 
Arizona. 32493. 
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FuRNESS, Dr. W. H., Philadelphia, Pa. : 

Thirty birds’ skins; turtle skeleton; 

mammal skins from Borneo. 32415. 

Fur SEAL COMMISSION, U. S.: Fur seal 

(32745) ; transmitted by Leland Stan- 

ford Junior University: bones of mam- 

moth and bear (33382). 

GAILLARD, Mons. FELIx., Morbihan, 

France: Fac simile of a sculptured 

sign on adolmen near Carnac, France. 

32445. 

GANE, HENRY S., Chicago, IIl., received 

through Bureau of Ethnology: Stone 

hatchet and a sock made of turkey 

feathers. Purchase. ‘‘O.” 33483. 

GARNER, EDWARD, Quincy, Cal.: Eleven 

butterflies (gift) (82457) ; skinand skull 

of chipmunk, Tamias quadrimaculatus 

Gray (exchange) (32678) ; 20 birds’ skins 

from California (exchange) (32803); 5 

birds’ skins from California, and 3 

mammal skins from California (gift) 
(32961). 

GATLING GUN COMPANY, Hartford,Conn. : 

Photograph of a Gatling gun; also pho- 

tographs of a Gatling gun mounted ona 

tripod. 33518. 

GATTINGER, Dr. A. (See under Agricul- 

ture, Department of.) 

GEpDpDIS, THomas R. T., Bassett, Nebr.: 

Specimen of Monohammus  confusor 

Kirby, and Crab-spider, Xysticus limba- 

tus Keyserling. 32732. 

GEIGER, Dr. G. B., Manning, S. C.: Spec- 

imen of Sus scrofa domesticus. 32527. 

GENERAL ELECTRIC CoMPANY, Schenec- 

tady, New York: Nineteen specimens 

of porcelain, and 15 pieces of insulated 

wires (gift) (33184); 18 pieces of elec- 

trical apparatus (deposit) (33185). 

Transmitted through M. K. Eyre, 

manager, lamp works, Harrison, New 

Jersey: ‘Twenty-seven incandescent 

lamps (gift) (33407). Transmitted 

through 8. D. Greene: Edison bi-polar 

dynamo, originally used in the steamer 

Columbia, 1878 (gift) (33703). 

GENOA, IraLy: Museo Civico di Storia 

Naturale, Genoa, Italy, transmitted by 

Dr. R. Gestro: Alcoholic specimen of 

Heterocephalus glaber, from Somaliland, 

Africa. Exchange. 32890. 

GEOLOGISCH - PALAEONTOLOGISCHES 

sTirut. (See under Munich, 

many.) 

IN- 

Ger- 
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under London, England.) 
GresTRO, Dr. R. (See under Genoa, Italy, 

Museo Civico di Storia Naturale. ) 

GETMAN, Dr. A. A., Chaumont, N. Y.: 

Specimen of Lituites undatus Conrad 

(33291) ; trilobite, Illenus crassicaudus 

americanus Billings, from the Trenton 

formation (33387) ; 3 specimens of Tren- 

ton eryolites (33593); 3 trilobites from 

the Trenton formation (33697). 

GILBERT, Mrs. A., Plaintield, N. J.: Larve 

of the Hickory Saw-fly, Selandria carye 

Norton. 32316. 

GILBERT, B. D., Clayville, N. Y.: Ferns 

from Bermuda, 33554. 

GILBERT, Dr. C. H. (See under U. S. 

Fish Commission; Leland Stanford 

Junior University.) 

GILBERT, Prof. G. K., U. 8. Geological 

Survey: Unionide from Erie Canal, 

New York. 33699. (See also under 

Interior Department, U. S. Geological 

Survey.) 

GILLMORE, R., Creston, Iowa: Sphinx- 

moth. 32499. 

Girty,G. H. (See under Prentis Clark; 

Dr. William Clark; Thomas Piwonka.) 

GLATFELTER, N. M., St. Louis, Mo.: Ten 

specimens of willows (gift) (82783); 26 

plants (exchange) (33047). 

GopING, Dr. F. W., Rutland, Ill.: Speci- 

men of Telamona, representing 4species, 

new to the collection (32389); type 

specimen of Stetheophyma doranii God- 

ing (33221). 

GoLpMAN, E. A., Tampico, Mexico: 

Twenty-five plants collected in Mexico 

(33091) ; 140 plants from Mexico (33583) ; 

received through Department of Agri- 

culture: 13 plants collected in Mexico 

(33655). (See under Agriculture, De- 

partment of.) 

GOLL, Rey. G. P. (See under New York 

Colonization Society.) 

GOODFELLOW, EDWARD, U. S. National 

Museum: Atlantic cable signal-key 

used in telegraphic longitude deter- 

minations between Europe and America 

in 1869-1872. Purchase. 32985. 

GoopRInDGE, F. G., New York City: Trilo- 

bite, Illenus americanus, from Silli- 

man’s Fossil Mount, Baffin Land. 32882. 

GOODYEAR RUBBER COMPANY, Washing- 
ton, D. C.; Velocipede made about 1870. 

Purchase. 32807. 

(See 
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GORDON, R. H., Cumberland, Md.: Six 

specimens, representing 2 species, of 

Clinton group brachiopoda, and 18 spec- 

imens, representing 2 species, of Niag- 

ara group brachiopoda. 32855. 

GorMAN, M. W. (See under Interior 

Department, U. S. Geological Surveys) 

GouLp, C. N., Winfield, Kans.: Thirty- 

seven flaked flints, from quarries at 

Maple City, Kans. 33640. 

GRAHAMSTOWN, SOUTH AFRICA: ALBANY 

MusEuM, transmitted by Dr. 8. Schén- 

land: Skeleton of an African elephant. 

Exchange, 33147. 

GRANT, Col. CHARLES COOTE, Hamilton, 

Ontario, Canada: Box containing 53 

specimens of Niagara graptolites and 

other fossils. 33672. 

GRAVES, C. B., Groton, Conn.: Plants 

from Connecticut. 32908. 

GRAVES, JAMES A., Susquehanna, Pa.: 

Specimen of Hieracium pilosella. 32458. 

GRAY HERBARIUM, Cambridge, Mass.: 

Fifty-eight specimens of Mexican 

plants, and 12 specimens of Mexican 

Umbellifere. Exchange. 33506. 

GREATA, Louris A., Los Angeles, Cal.: 

Specimens of Beria tenella. 33453. 

GREEN, Lypia OLIVE, Chicago, Ill.: Two 

pieces of music written in commemora- 

tion of the union of the Blue and the 

Gray at the unveiling of the Logan 

monument in Chicago, July 22, 1897. 

32369. 
GREENE, Prof. E. L., Catholic University, 

Washington, D. C.: Specimen of Viola 

atlantica collected in Anne Arundel 
County, Md. 33605. 

GREENE, 8.D. (See under General Elec- 
tric Company.) 

GREGER, D. K., Fulton, Mo.: Land shells, 

representing 2 species (32486) ; 42 spec- 

imens of brachiopods, representing 6 

species from the St. Louis formation of 
Missouri (32644); 35 specimens, repre- 

senting 19 species of Carboniferous fos- 
sils, and 2 specimens of calciferous fos- 

sils (32858); 4 specimens of Seminula 

from the Kaskaskia formation (33033). 

GRINDELL, Dr. C. S., Baltimore, Md.: 

Trumpeter pigeon, in the flesh. 33007. 

GRINNELL, JOSEPH, Pasadena, Cal.: Six 

specimens of Agelaius (32315); 3 gold- 

finches, including a specimen of Spinus 

tristis salicamans (32506); type speci- 

men of kinglet, representing a new 
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GRINNELL, JOSEPH—Continued. | 

subspecies (32507); 6 birds’ skins 

(32524); specimen of Vigor’s Wren 

Thryothorus b. spilurus from California 

(33157); 7 birds’ skins from California, 

including type of a new subspecies of 

rock wren (33181); 6 birds’ skins, 

including a type of Harporhynchus 

redivivus pasadenensis from California 

(33450). 

Gross, H. L.W., Alexandria,Tenn. : Spec- 

imen of Sphewrophthalma occidentalis L. 

32533. 
GROSSE, HERRMANN, Paraguay, Repub- 

lic of Paraguay: Thirteen beetles. 

32628. 
DE GROSSOUVRE, M.A., Bourges (Cher), 

France: Cast of type specimen of | 

Schliiteria larteti. Exchange. 33276. 

Gump, H. D., Johnson City, Tenn. : Indian | 
hatchet from Johnson County, Tenn. | 

Purchase. 33543. 

Haxpicuurst, C.B., Las Cruces, N. Mex.: 

Specimen of gypsum from near Tula- 

rosa. 33378. 

Hackney, W. H., Glenns Ferry, Idaho: 

Two teeth of a fossil bison. 33120. 

HAGGARD, Dr. J. B., Parsons, Tenn.: 

Specimen of Caryocrinus ornatus. 33529, 

Hatt, B. H., Washington, D. C.: Kearney 

cross, 932849. 

Hai, Mrs. CHARLES CUTHBERT, West- 

port Point, Mass.: Abnormal specimen 

of Botrychium ternatum. 32489. 

Hau, H. M., Riverside, Cal.: One hun- 

dred and sixty-five plants obtained 

principally from San Jacinto Moun- 

tains, California. Purchase. 32875. 

HambBurG, Davin T., London, England: 

Collection of photographs taken in | 
Central Asia. 32640. 

HAMILTON, JAMES M., received through 

Dr. R. W. Shufeldt, of Takoma Park, 

D. C.: Eight specimens representing 

new species of Holospira from Rio | 
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HAMILTON, JAMES M.—Continued. 

Grande Mountains, Brewster County, 

Tex. (32393); 9 fossils from the Co- 

manche series of Texas, and a chipped 

flint knife (32741); specimen of Hucnride 

bartonioides (33068) ; transmitted by T. 

W.Stanton; flint spearhead of Apa- 

che origin, found at Semiside Spring, 

Chisos Mountains, Foley County, Tex. 

(33203). 

Hancock, G. R., cadet, U. S. Military 

Academy, West Point, N. Y.: Collec- 

tion of personal relics of the late Gen. 

Winfield S. Hancock, U. S. Army. 

Deposit. 32876. 

Hanuam, A. W., Winnepeg, Manitoba, 

Canada; Fifty-two specimens of mi- 

crolepidoptera, mostly new to the 

Museum collection (33077); collection 

of microlepidoptera (33257). 

HANSEN, GEORGE, Berkeley, Cal.: Sixteen 

specimens of Junci. 32957. 

HARDING, JOHN H., Washington, D. C.: 

Snake. 33545. 

HARLAN, H. H. 

estate of.) 

HARPER, THOMAS. (See under Western 

Pennsylvania Historical Society.) 

HARRIES, GEORGE, Hankow, China, re- 

ceived through Miss E. R. Scidmore: 

Two bricks of tea made for the Tibetan 

trade. 33455. 

HARRINGTON, RAYMOND, Mount Vernon, 

N. Y.: Arrowheads, scrapers, ete., of 

quartz and quartzite, found in the Dis- 

trict of Columbia. 32333. 

Harris, Isaac, Georgetown, D. C.: Har- 

moni flute. Purchase. 33286. 

Harris, ISRAEL H., estate of, transmitted 

by the administrators, H. H. Harlan 

and R. F. Mosher, Waynesville, Ohio: 

Seventy-five boxes containing the 

“7, H. Harris Collection” of fossils and 

archeological objects, consisting of 
about 20,000 specimens,! 33149. 

(See under Harris, I. H., 

‘Mr. Charles Schuchert, of the National Museum, was detailed to make an exam- 

ination of the collection before its transfer to Washington. Upon the completion 
of his work he addressed the following letter to the administrators: 

Messrs. R. F. MosHer and H. H. HaRLAn, 

Administrators of the I. H. Harris Estate. 

WAYNESVILLE, OHIO, December 29, 1897. 

GENTLEMEN: In making a survey of the natural-history specimens belonging to the late Mr. I. H. 

Harris, of Waynesville, Ohio, consisting of fossils, archeological specimens, shells, and minerals, 

about 15,546 specimens were found, as per appended list. ‘The number of specimens here given is not 

exact, but it appears safe to state that there will be more than that number present when the collee- 

tion is completely brought together. The total includes the duplicate specimens which Mr. Harris 
agreed should be exchanged by the U.S. National Museum whenever favorable opportunity offers. 



96 

HARRISON, Miss Carrig, U. 8. National 

Museum: Three plants. 32573. 

Harrison, S. R., Clarksburg, W. Va.: 

Specimen of Corydalus cornutus. 32512. 

Hart, GEORGE B., Baltimore, Md.: Liv- 

ing pigeon imported from England. 

33604. 

Hart, W. W. & Co., New York City: 

Kadiak bear skull. Purchase. 32851. 

HaRVARD HERBARIUM, Cambridge, 

Mass.: Specimen of Stylosanthes elatior 

from Tennessea, andspecimen of 

Stylosanthes procumbens from Florida. 

32977. 
HassBrouck, Dr. E. M., Washington, D. 

C.: Two hundred and eighteen birds’ 

skins from North America (32403) ; 585 

birds’ skins from North America(33014). 

Purchase. 

HAssALL, Dr. ALBERT, 

Agriculture: Parasites. 

32341. 

HASSETT, BURDETT, Reliance, Va.: Oven- 

bird, Seiwrus aurocapillus, in the flesh. 

32549. 

HaTcHER, J.B. (Seeunder Smithsonian 

Institution, Bureau of Ethnology.) 

Department of 

Deposit. 

REPORT OF NATIONAL MUSEUM, 1898. 

Hawkins, ARMAND, New Orleans, La.: 

Print from a copperplate by Diego de 

, Villegas. 33032. 

Hawks, A. McL., Tacoma, Wash.: Pho- 

tograph of specimens of Glycimeris 

generosa Gld. 32496. 

Hay, Prof. 0. P., U.S. National Museum: 

Eggs of Amphiuma means from Arkan- 
sas, 33058. 

Hay, Prof. W. P., Washington, D. C.: 

Specimen of Necturus from Cayuga 

Lake, Ithaca, New York. 33468. 

HEIDEMANN, O., Petworth, D. C.: Six 

specimens of Neuroctenus simplex Ubler. 

32637. 

HEINEMANN, G. 

Courtis. ) 

HEINRIcuHs, W. F., Indianapolis, Ind.: 

Mole cricket, Gryllotalpa columbic 

Scudder. 32528. 

HELLER, A. A., Minneapolis, Minn. : Three 

plants (exchange) (32705); 345 plants 

from New Mexico (purchase) (32796). 

(See under Minnesota, University of.) 

HENDERSON, JOHN B., jr., Washington, 

D.C.: Two valves of Unio duclirci from 

Siam, and two unios in alcohol from 

(See under William M. 

The specimens thus obtained in exchange are to be added to the permanent portion of the ‘1. H. Har- 

ris Collection.’’ The number of duplicate specimens, however, can not be given until the entire col- 

lection has been studied ir Washington. 

The following is a list of the specimens in the collection: 
Number of 
specimens. 

Crinoids*from the Cincinnati orompesces seme eee em a= ce eaale snseeiesiale scinte tae eee ete eae eee eet 1, 018 

Crinoids ftom) Crawfordsville) Ind fesse-b esas eee s= tore cow ccce semen cca ania ce tae taseeeeeeeeamnets 860 

Crinoids fromiBurline ton Lowa cece awe meee ata a ieee ar lela tat al ee ee 131 

Crinoids:from various other localities* sa. 5-462 - 22 --seseeeaes oes see e = o= es eee ee eee 109 
Crinoid slabsiirom tlie Cincinnati croup pe. selects ease eee eee elas eon ee eee eee er 50 
Agelacrinusand related forms 2. seecewien ae saae se aa +t sreiete eae Sasol ons erase ee 117 

Total crinoldss.:se-2 abs Aces ection eqeeetee s Meee Selo as soae ee tees: see c eon seen eee 2, 285 

Palwaster in bank offices... 1225.2 cesce ja ce erie dues ack pane else wee ioe netls =e ee ae ee 1 

Starfishes in Washington, D: ©. oo .sccc 2 sbecbeeced enews sector ee ree eens eee ee ee ee es 40 

Total starfishes ............- sie Be SG oe Sapa Smt ie we al aT te SRN ee Ne 41 

Calymena senaria (a trilobite) :....- 05.2562. 2-50 deeb ensekices sae eee ania Mane Sareea erence aia tate eer 888 

Other Cincinnati group trilobites... . 0.2.2. soos caches seen ene aeeenee cee eee ee ase met emtee seit 294 

Orilobites from other geological horizons: 25. -.S.52. os somes sees cee cee cece eee eee eee 84 

ROtALtTIODILES. ss:<52 2 se owes S086 ee see See he re ee ee le ee ae ne ae ee 1, 266 

Brachiopoda from the Cincinnati group... -.25-s ess. eee soos Wee cee es eesaee oes Cea eee 1, 200 

Brachiopoda from all other geological horizons:.....-.--+.--s2sctoe eeceseseceno scene acee eae eeeeee 169 
Gastropoda from the Cincinnati group.......-..- sewinietod edueueeeae dee OSs Acasa eee eree ae Sees 170 

Gastropoda from all othor geological horizons -.... 3.22. cocseccanccesseesedsstoee =e eee eee eee 35 

“amellibranchiata from the Cincinnati group -.---.2.322.cc-e es.) a= cee ses eee eee eee 601 

Cephalopoda from the Cincinnati group... -.....~ 2. snc cence eee ee oe ee ee 38 

Total mollusea- .c.5:503e sacs sees ce swede descx sce co Jetawes Geseeee see eee ee ee 2, 213 

Miscellaneous fossils from the Cine‘nnati group..........-...-.-- cage eee Se eee 751 

Paleozoic fossils from all horizons other than the Cincinnati group......--------------+----+++++ 1, 416 
secondary and tertiary fossils - 2-2 --- sc-Jo0. <0. ccc beeen sees See eee 254 

TGR ORBUB) arate Lee wee wee eee aacee 
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HENDERSON, JOHN B., jr.—Continued. Heyu, H. L. (See under Franklin Insti- 

Europe (32432); specimen of Fissurella tute.) 

from Acapulco, Mexico (32834) ; musical | Heywarpb, W. N., Hardeeville, S. C.: 

instruments from Pekin, China (33113). Speciman of Actias luna Linn. 32529. 

HENDERSON, L. F., University of Idaho, | Hipparp, D. R., Sturgis, Mich.: Marine 

Moscow, Idaho: Three specimens of a shells from New Smyrna, Fla. 33651. 

new Aster. 33220. Hicks, G. H., Department of Agriculture: 

HENSHAW, H. W., Hilo, Hawaii: Skin of | Specimen of Polygonum tenue (32510); 

Acridotheres tristis from Hilo, Hawaii 4 plants from the greenhouse of the 

(32624) ; 2 skins of Flycatchers (33621). Department of Agriculture (32568). 

HERITAGE, BENJAMIN, received through | HinppurGcH, L. W., New York City: 

Department of Agriculture: Four Seven unmounted prints of objects, con- 

plants. 32411. sisting of Indian implements, orna- 

HERRICK, C. L., Albuquerque, N. Mex.: | ments, etc. 33646. 

Plants collected on the ‘res Maria | HILDEBRAND, A. M., College Station, 

Islands and western coast of Mexico. Tex.: Specimen of Gutiewezia berlan- 

33305. dieri. 32570. 

Heyt, Mrs. EMMma L., Washington, D.C.: | Hitus, R. C., U. 8. Geological Survey: 

Dance shirt (ghost dance) and a hoop Four specimens of crustacean trails 

(‘‘signal”), obtained from the Sioux from the Cretaceous Apishapa forma- 

Indians, South Dakota. 33383. tion of southern Colorado. 32364. 

Archeological specimens: 

TR ELIGTAT SB eI ee RS eRe OR a A Ae Be Ban O Gr Se SOSe ROG DOOR ericar 86 

Axes pesties and other stone implements: =. 2022 nssee =ctoaeisc ececcce sceseeserectesscscescne 1, 147 

Spear and arrow points and other flint implements. --..- soo tense Secs sae Sscecncoosssssces= 4, 508 

CUyO OGTR WIGWAS Aue a See BRS eR Beh Gees dacs He Coo kono SOO G ORC RE SB ED NO SCE EOS ODe SEES Sasone 10 

SUG E, [MRS e Res 0d seeeS eS QSeS AAU SERS U COC nt Sn COG UC EIOB nae CE SHOR SOA SO DOD ROCCO oEE COC RaoSesesebe 12 

nionemask sound at Horh Wayne, Indo. ono cane ewe wencncises Seseceseuiesrese 

iBoneamplements trom Madisonville; Ohio e222 eo... ccc cas inne on seecjiccievecence cease aoe 100 

otal archeologicalispecimens'=----=2---.--2<c.-s0---sccces~-ecnceses ac00snt SSopCSBaGSSScke 5, 864 

PM OLAS meets ec po eieeioe sine Seca tece/icawoseas osmeececsescsicc coiees etecemessaccpiemesccc ceseeece 306 

unntandesresh. water SUCUSia o-- ccoateSc ceca san achicesccnecomscecesennncaceecieceniees sess s cesses 650 

Marine Shells <= 22 s<c.56.-sc2sc0ece Sons atone tecsd se sagas sce pe necsSoooreseossSsssasosaossessons+ 500 

Ova helistedaae sccceces cces ose ss cscateeee coe wat o aoteceseeedes sos aretloee eee ceseecese coon: 1, 150 

SUMMARY. 

POSES cere neta teen cia ne active x Sei ciad mictanie eh Kime moe aes Se See eee does coon en oe 8, 226 

ETCH 1G SICAIES DECLINGIA tes an Sa a are a See cls Sasa aici eee nc SSS biota eae ee oe oe See eee ee ne eee 5, 864 

PVEATIOT: TALS eer ae eto eee alo wie wee Po cinraia ees Sak chan meee oe Fe win ae nee eee k SEE caee oe oe eo Lees 306 

RACH TEAL Seah es Sep eee eee SS Se egal A 5 hs ie ee WE ee ee 1, 150 

otaliapecimensian the, ol. Hi. Harris collection: 22.2) soessiose oa saan ee eee ee 15, 546 

In bequeathing this collection to the U. S. National Museum, Mr. Harris also provided that 

“my beloved wife, Edith, and my daughters Laura H. Mosher and Minnie Mildred Harris shall 

have the privilege of selecting from any part of the collection any and all such specimens as they may 
respectively desire as souvenirs.” 

In compliance with this provision of the will Mrs. Harris and her daughters, Miss Minnie Mildred 

Harris and Mrs. Laura H. Mosher have selected the following as souvenirs: 

Specimens. 
SUDIER TU Becisted «ati e ct cit a ea eee Be ptaeae SPE Sane nei a) Uh tee ey ba ed A fo 306 

US EUGTL BLAIS Se a el a ea pee ee Aran Se od Ne Ronee ee bee Beatie eels oe ae ee 1, 150 

Sree OIMESHLCOM OLE GOMgce wre Mle ee oe wie ah etc Sata ye ee eter eee eee Fk Sh oe 100 

PSIG a0 OMAGH SPECIMENAlS 63. -ci952 5.08 vaata sooo Nokes ane eee Bee eee eee ee aes. Monee Seeds 50 
SPEDE PTT ENE g tra 2B Re Re A ee 250 
Bialomnusioallicap halen (a trilobite) cece <2 oe eee ee ae ee 100 
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For U. S. National Musewin. 

NAT MUS 98——7 



98 

HitLyrEr, Guorce, Atlanta, Ga.: Speci- 

men of tale from Atlanta mine, Chero- 

kee County, N.C. 33364. 

Hrnu, Prof. James 8., Ohio State Uni- 

versity, Columbus, Ohio: Specimens of 

hymenoptera, diptera, and coleoptera, 

representing 26 species (33278); trans- 

mitted by Department of Agriculture: 

4 specimens of Ceratopogon guttipernis, 

and 2 specimens of Canophanes sp. 

New to the collection. (33313.) 

Hircucock, C. H., Hanover, N. H.: Geo- 

logical material illustrating geological 

section across New Hampshire and Ver- 

mont. Exchange. 33528. 

Hoaviry, Dr. FRANK H.: Sixty-eight 

birds’ skins from Greenland. 33392. 

Hopas, F. W., Bureau of Ethnology: 

Seven pay orders from Ecuador and an 

old French bank note. 32397. 

HopaGman, Rev. 8. C., Haines City, Fla. : 

Specimens of Coccids. 32603. 

Horcnu, TH., Washington, D. C.: Four 

specimens, representing two species, 

of Isopods from Yokohama, Japan. 

32352. 

HOFFMAN, SAMUEL W., Morristown, N. 

J.: Three photographs of a. Persian 

Astrolabe. 33690. 

HoGan, Epwarp A., Brooklyn, N. Y.: 

Beetle (Alaus oculatus Linn.). 32317. 

Ho.tmMEs, 8. J., Woods Hole, Mass.: Her- 

mit crabs (Pagurus annulipes Stimpson) 

(32426) ; 2 specimens of an Isopod from 

San Pedro, Cal. (33296). 

Houimes, Prof. W. H. (See under Field, 

Columbian Museum.) 

Houus, Dr. Emit, Vienna, Austria: Bo- 

hemian Cambrian fossils, collected by 

Dr. Jaraslaus J. Jahn; birds’ eggs and 

geological material from South Africa. 

32736. 

HOLZINGER, Prof. J. M., Winona, Minn. : 

Taraxacum galls and parasites. 32456. 

Houzner, F. X., San Diego, Cal.: Two 

skeletons of Carpodacus. 32488. 

Hoop, Lewis E., South Boston, Mass. : 

Small inlaid Turkish dagger from Erze- 

roum, Armenia; old miniature shell 

pocketbook, brought from England to 

America in 1800; old bronze candle- 

stick from northern Spain, brought to 

the United States in 1876; small arrow- 

point and other stone implements found 

in Franklin Park, Boston, Mass., June 

5, 1889. 33152. 
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Horrine, RaLtpu, Kaweah, Cal.: Collec- 

tion of coleoptera. 33549, 

Horan, Josep, U. 8. National Museum: 

Two specimens of Storeria dekayi from 

Virginia, collected for the National 
Museum. 32836. 

HorNER, RoperT M. (See under Agri- 

culture, Department of.) 

Horton, W. W., Washington, D. C.: 

Twelve teeth of fossil shark. 32481. 

Houau, Dr. GERRY DE N., New Bedford, 

Mass.: Fifty specimens of diptera 

(33522) ; 50 specimens of diptera includ- 

ing type specimens (33717). 

HouGu, Dr. Watrter, U. 8. National 

Museum: ‘Twenty-five specimens of 

Triassic fossils, and 51 specimens of 

Cretaceous fossils from Arizona (32762) ; 
specimen of Poor Will (Phalenoptilus) 

from Arizona (32785); miscellaneous 

natural history material, collected in 

Arizona (32815). 

Howakp, L. O., Department of Agricul- 

ture. Salamander from California. 

33706. (See J. M. Stedman. ) 

HuBBARD, HENRY G., Detroit, Mich.: 

Twenty-one specimens of Hecritotarsus 

incurvus Distant, from Phoenix, Ariz. 

(new to the collection) (32305); 105 

specimens of insects from Arizona 

(82319); 4 specimens of Lycomorpha 

latercula Hy. Edwards (new to the col- 

lection) (382353); 121 specimens of hy- 

menoptera from Arizona (32613); 81 

beetles from Arizona (32626); 96 speci- 

mens of diptera and neuroptera from 

Arizona and California (32638); 17 

specimens of Myrmeleonidie from Ari- 

zona (32671); 164 specimens of lepidop- 

tera from Arizona (32746); 115 speci- 

mens of insects from Arizona (32831) ; 

51 insects from Arizona (32897); 53 

specimens of larve and other insects 

from Arizona (32942); 5 larvee of Din- 

apates wrightii Horn (new to the collec- 

tion) (32984); collection of coleoptera 

of North America, representing about 

12,000 species, and constituting the 

private collection of Messrs. Schwarz 

and Hubbard (33101); 1,057 specimens 

of hemiptera from Arizona and Cali- 

fornia (33248). 

HUBBARD, Lucius L., Houghton, Mich.: 

Two specimens of powellite from Cal- 
umet, Mich. Exchange. 32981. 



LIST OF ACCESSIONS. 

Huser, WILLIAM. 
sonian Institution, 

nology. ) 

HurrMan, 8. C., Pleasant Lake, Ind.: 

Larva of Attacus cecropia Linn, 32416. 

Huaues, Mrs. S. M., Corpus Christi, 

Tex.: Specimen of Heteroyamia bolli- 

ana Saussure (32778); beetle (Mleodes 

carbonaria Say), and a caterpillar (Pa- 

pilio cresphontes Cramer) (32950). 

Hutst, Dr. GEORGE D., Brooklyn, N. Y.: 

Types of 42 species of North American 

Geometride. 33384. 

Hunter Ropert, St. Johns, Newfound- 

land: Skull of Porpoise (Phocana) from 

Greenland. 32891. 

HuntTeER, WILLIAM, National Zoological 

Park; specimen of Dryopteris cristata, 

(32398); plants (32567, 32700, 32709, 

32879, 33130); reptiles and batrachians 

from Missouri, Illinois, and Indian Ter- 

(See under Smith- 

Bureau of Eth- | 

ritory. 33154. 

IHERING, Dr. H. von, Museu Paulista, 

Sao Paulo, Brazil. Shells, represent- 

ing 41 species, from San Sebastian 

Island, Brazil. 32768. 

Iyima, Dr. I. (See under Tokyo, Japan, 

Science College, Imperial University). 

ILLINOIS, UNIVERSITY Or, Urbana, III. 

Twelve birds’ skins from the East 

Indies. Exchange. 33340. 

INDIAN MUSEUM. (See under Calcutta, 

India.) 

INGERSOLL, J. C., Bowie, Md. Twenty- 

five shells, bird in alcohol, 10 insects, 

representing 6 species, 11 reptiles, 85 

birds’ skins from Honduras. Purchase. 

32579. 

INGERSOLL-SERGEANT DRILL COMPANY, | 

Photographs of va- | New York City. 

rious types of drills and mountings. | 

Sa) te oDoaOe 

INLAND PRINTER Company, Chicago, I1]. 

Specimen of ‘nature printing.” 33338. 

INSTITUTO FISICO-GEOGRALICO DE CosTa 

Rica. (See under Costa Rica.) 

INTERIOR DEPARTMENT: 

United States Geological Survey: Four 

boxes containing rocks and other 

material from California, Oregon, 

and Montana (32323); 39 specimens | 

of invertebrate cretaceous fossils and 

about 24 specimens of plants (32654) ; | 

3 slabs of lingulas from the Medina 
sandstone at Lockport, N. Y., col-_ 
lected by Prof. G. K. Gilbert (32917;)- | 
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INTERIOR DeEPARTMENT—Continued. 

United States Geological Survey—Cont’d. 

arrowheads, chips, flakes, etec., of 

obsidian found in Inyo County, Cal. 

(52975) ; 310 plants collected in Idaho 

and Montana by J. B. Leiberg 

(52990) ; 87 specimens of fossils from 

the Middle Cambrian (?) Ocoll, and 

Chickamauga limestone of Tennessee, 

collected by E. O. Ulrich (33004); 

geological collections representing 

the Bidwell Bar, Downieville, and 

Chico quadrangles, collected by H. 

W. Turner (33010); selected collec- 

tion of rocks representing the Sonora 

and Jackson quadrangles in the gold 

belt of California, collected by H. 

W. Turner (33040); 33 fossil plants 

from the San Pablo formation, north 

of Mount Diablo, Arizona, collected 

by H. W. Turner (83048); 9 speci- 

mens showing spheroidal weathering 

of shale, from the Cretaceous Shale 

(Chico), ShastaCounty, Cal., obtained 

by J. S. Diller (38108); fossil speci- 

men from the Carboniferous strata of 

Gordon, Palo Pinto County, Tex., 

transmitted by Frank Burns (33122) ; 

specimen of goniatite; 3 Jurassic 

insects, 15 Ammonites and a slab 

of Triassic fishes, obtained from 

the Nashville Exposition exhibit 
(33172); geological material from 

Judith Mountains, Montana, col- 

lected by L. V. Pirsson and W. H. 

Weed (33189); 7 specimens of fulgu- 

rite from Telluride quadrangle, Roll- 

ing Mountain, Colorado; 2 speci- 

mens of telluride from Crested Butte 

quadrangle, Crested Butte; 4 speci- 

mens from the Elk Mountains quad- 

rangle, from Castle Creek (33217); 

collection of rocks from the 

Little Rocky Mountains of Montana, 

assembled by Messrs. Walter H. 

Weed and L. V. Pirsson (33320); 49 

specimens of Canadian rocks, col- 

lected by Prof. F. D. Adams, Mon- 

treal, Canada (33274); vertebrate 

and invertebrate fossils from Mis- 

sissippi, collected by Frank Burns 

and L. C. Johnson (33318); 26 speci- 

mens ef Cretaceous invertebrates, 

collected by L. C. Johnson from the 

“'Tombigbee Sand,” near Columbus, 

Miss. (33326) ; 285 plants, collected by 
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United States Geological Survey—Cont’d. 

M. W. Gorman in Washington Forest 

Reserve (33356) ; 200 plants, collected | 

by T. 8. Brandegee in the Teton For- 

est Reserve (33357); 67 crinoids, 170 | 

shells, 385 shark’s teeth, and 38 | 

shark’s spines, from the Lower Car- 

boniferous at Quarry, Marshall Coun- 

ty, lowa (purchased by the Museum, 

on the authority of U. S. Geological 

Survey, for the Omaha Exposition) 

(33396) ; 36 specimens of aegerite sye- | 

nite from the Judith Mountains, Mon- | 

tana (33401); a suite of rocks, col- | 

lected and prepared by the Survey 

under the direction of Mr. J.S8. Diller 

(33408) ; 562 crinoids from the Kinder- 

hook formation at Quarry, Marshall 

County, lowa (purchased from J. Me- 

Cabe through the Geological Survey, | 

(33417) ; 20 specimens of fossils (from | 

Omaha Exposition Exhibit) (33668) ; 

rocks from Bear Paw Mountains 

and Judith Mountains, Montana, col- 

lected by W. H. Weed (33469). (See 

under Arthur Bibbins; James F. 

Kemp; J. E. Olive; R. 8. Spence.) 

Irwin, W.N., Eckington, D. C.: Speci- 

men of an _ evergreen blackberry 

(32665); plant (32706) ; 71 specimens of 

dike rocks from eastern New York and 

western Vermont, and 45 thin sections, 

collected by Prof. T. Nelson Dale 

(33710). 

JACKSON, VicToRIA, Bowling Green, Ky.: 

Land shells, representing two species. 

33739. 
JAHN, Dr. JARASLAUS J. 

Emil Holub.) 

JAMES, FoREST, Grand Mound, Wash.: 

Longicorn-beetle, Rosalia funebris Mots 

(382417); specimen of Dasyllis pesticata 

Say (33676). 

JAMES; I.°-E:; 

(See under Dr. 

Pittston, Pa.: Earth- 

worms and mud from a coal mine near | 

Pittston (32379); Horn-tailed Sawfly | 

(32508). 

JAMMES, Prof. L., Mazeres, Areige, 

France: Implements, ornaments of 

stone, bone, ivory, and shell, and pot- 

tery from Cambodia, Indo-China. | 

| JENKINS, 

Purchase. 33074.! 

| JOHNSON, L. C. 
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JaRVIs, P. W., Colonial Bank, Kingston, 

Jamaica: Two specimens of Liomera 

dispar and Panopeus from Jamaica. 

32588. 

JENKINS, C. FRANCIS, Washington, D. C.: 

Collection of chrono-photographic ap- 

paratus, Loan. 33057. 

W. D., Tarpon, Tex.: Four 

specimens of Thread Herring, Opistho- 

nema oglinum, and a specimen of Scaled 

Sardine, Sardinella pensacolw. 33223. 

JENNE, ELDRED L., Coupeville, Wash. : 
Land, fresh-water, and marine shells 

from Washington, representing nine 

species. 33641. 

JENNEY, W. P., Black Hills, S. Dak.: 

‘Specimen of Viola delphinifolia from 

near Deadwood. 33674. 

JEPSON, W. L., University of California, 

Berkeley, Cal.: Eighteen plants 

(32704); 27 plants from California 

(33046). 
JERMY, G. (See under J.G. Smith.) 

JOHN, ANDREW, Washington, D. C.: 

Snow-snake, Iroquois wooden cradle, 

board, basket, and a beaded reticule 

(purchase) (33084); samples of corn 

and beans raised by the Iroquois Indi- 

ans (33142); 2 loaves of bread made 

from Indian corn and boiled beans 

(33271). 

JOHNSON, A. J., Astoria, Oreg.: Speci- 

mens of Oreobroma tweedyi (32412); 6 

plants (32696). 

JOHNSON, Prof. C. W., Wagner Insti- 

tute, Philadelphia, Pa.: Type speci- 

mens of diptera, representing four 

species (32560); 7 specimens of hymen- 

optera (32885). 

JOHNSON, J. L., Duffield, Va.: Nine ar- 

row points, stone ax, a pebble, and a 

brass button. Exchange. 32326. 

(See undgr Interior De- 

partment, U. 8. Geological Survey. ) 

JOHNSON, W. H., Olaa, Hawaii: Coffee 

leaves infested with a species of Aley- 

rodes. 32444. 

JOHNSON, WILLIAM H., Wamsley, Ohio: 

Crab spider, Acrosoma spinea Hentz. 

32460. 
| JOHNSTON, Mrs. ELIZABETH E., Los Ange- 

les, Cal.: Marine shells from San Pedro, 

Cal., representing 7 species. 33499. 

'This accession was entered in the Museum Report for 1894 as a deposit by Dr. 

Thomas Wilson. 



LIST OF ACCESSIONS. 

JOHNSTON, FRANCES B., Washington, D. 

C.: Collection of pictorial studies, por- 

traits, ete. Purchase. 33061. 

JOHNSTON, FRanK J., New Carlisle, 

Ohio: Horse-hair worm. 32353. 

JOHNSTON, Mrs. H. D., Los Angeles, Cal. : 
Marine shells, representing two species 

from California. 33643. 

JONES, Prof. A. H., Kansas Wesleyan Uni- 

versity, Salina, Kans.: Nine specimens 

of Cretaceous invertebrates from the 

Dakota and Mentor beds of Central 

Kansas. 32702. 

JonsEs, Marcus E., Salt Lake City, Utah: 

One hundred and five plants (exchange) 

(33030) ; 536 plants (exchange) (33089) ; | 

800 plants (purchase) (33306). 

JORDAN, Dr. D. S. (See under R. C. Mc- 

Gregor.) 

Jupson, Mrs. ISABELLA FIELD, Dobbs- 
Ferry-on-Hudson, New York: Seal of 

Cyrus W. Field, calico mask worn by 

him in South America, and seven of his 

autograph letters. Deposit. 32555. 

JustI, HerMAN, Nashville, Tenn.: Sou- 

venir badge of ‘‘Nashville Day” at the 

Exposition, 1897. 32996. 

K. K. NATURHISTORISCHES HOFMUSEUM, 

Botanische Abtheilung. (See under 

Vienna, Austria. ) 

KANE, Miss, Washington, D. C.: Crayfish, 

Cambarus propinquus Girard. 33511. 

KANSAS, STATE UNIVERSITY OF, Law- 

rence, Kans., transmitted through Prof. 

I. W. Williston: Fossil bones repre- 

senting the genera Clidestes, Tylosau- 

rus, and Platycarpus (purchase), ‘‘O.” 

(33487); 2 boxes Carboniferous shale 

with crinoids (exchange) (33488). 

KEARNEY, T. H., jv., Washington, D. C.: 

Two hundred and seventy-seven plants 

from Tennessee (purchase) (32910); 61 

plants from Washington, D. C. (gift) 

(33208); 42 plants (33738). 

KEATLEY, J. H., Washington, D. €.: 

Eight carved-horn spoons from Alaska, 

and an ivory carving of a bird’s head 

(53437: ; totem carvings in black slate 

from Alaska (33170, 33482). Purchase. 

KEILEY, JOSEPH T., New York City: 

Forty-seven Indian relics from North 

Carolina and Tennessee. 33216. 

KELKER, WILLIAM A., Harrisburg, Pa., 

transmitted by the Bureau of Ethnol- 

ogy: Clay model of a boat-shaped ob- 

ject found in Harrisburg. 32866. 
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KELLY, Harry M., Cornell College, 

Mount Vernon, Iowa: Specimen of liv- 

ing unio (32797); specimens of Unio 

tuberculatus from Illinois (33687). 

Kesey, F. W., San Diego, Cal.: Marine 

shells from California and Japan, rep- 

resenting 50 species. 33574. 

Kemp, Prof. JAMES F., New York City, 

transmitted by the U. 8. Geological 

Survey: Geological material from New 

York. 32346. 
KENT SCIENTIFIC INSTITUTE, received 

through C. A. Whittemore, Grand Rap- 

ids, Mich.: Specimen of Bassaricyon 

gabbii (for remounting in exchange for 

specimens). 33099. 

KercHaM, Mrs. L. A., Mount Pleasant, D. 

C.: Hurdy-Gurdy, owned by the 

Ketcham family for seventy-five years. 

32522. 
KImMBLE, G. W., Placerville, Cal., received 

through H. W. Turner: Two specimens 

of Ammonites. 33673. 
Kincaid, TREVOR, University of Wash- 

ington, Seattle, Wash.: Shells from 
Alaska, representing about 60 species. 

32883. 
KiNG, Dr. C. L., Jacksonville, Fla.: Two 

tomato caterpillars with parasitic co- 

coons; spider. 32459. 

Kinc, GEORGE B., Lawrence, Mass., re- 

ceived through Department of Agricul- 

ture. Types of twonew species of ants, 

Pheidole townsendi André, and Pheidole 

kingi André, from Mexico (new to the 

Museum collection). 33339. 

Kinc, W. H., Langdon, D. C.: Ferns col- 

lected in 1876 and 1885 at St. Helena, 

Cape Town, Africa, islands in the Indian 
Ocean, Madagascar and Brazil. 32971. 

KINGMAN, C. C., Reading, Mass.: Speci- 

men of Salix bebbiana (338581); 8 speci- 

mens of violets (33020). 

KinGs.ey, Prof. J. S., Tufts College, 

Mass.: Three specimens of Shrimp 
(Caradina pasadenae Kingsley) from 

Pasadena, Cal. 32356. 

KINGSTON, JAMAICA, Institute of Ja- 

maica: Seven specimensof crustaceans. 

33100. 
KIRKLAND, Dr. R. J., Grand Rapids, 

Mich.: Living unios from Michigan 

(32539) ; living unio from Grand Rapids, 

representing one species (32633); unio 

from Georgia (32765); unios from Ala- 

bama (32964). 
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KrirKPATRICK, J. A., Sparta, I]l.: Speci- 

men of Pleistocene coniferous fossil 

wood found in a coal bank about 80 

feet below the surface. 32987. 

Kirscu, Dr. P. H., Phoenix, Ariz.: Shell 

of Pyramidula strigosa (32471); speci- 

mens of Zpiphragnophora from Catalina 

Island, California (32679); 10 speci- 

mens of Lower and Upper Silurian fos- 

sils from Mount Franklin (33464). 

KisHINouyk, K., Imperial Fisheries 

Bureau, Tokyo, Japan: Type specimen 

of Chrybsaora gilberti Kishinouye, from 

California. Exchange. 33244. 

KizEr, Dr. D. T., Clinton, Mo.: Land and 

fresh-water shells from Clinton, repre- 

senting 7 species. 33027. 

KLAGES, EpwarbD A., Grafton, Pa.: Pine- 

tree lizard. 32608. 

Know Legs, C. J. A., Tampa, Fla.: Speci- 
men of Castalia flava. 32955. 

KNOWLTON, F. H., U. S. Geological Sur- 

yey: Thirty plants. 33698. (See under 

W. W. Eggleston.) 

KNOWLTON, W.J., Boston, Mass.: Speci- 

men of calcite and galena from Joplin, 

Mo. (32350); gem (32587). Purchase. 

KOEBELE, A. (See under Agriculture, 

Department of. ) 

KGNIGLICHES BOTANISCHES 

(See under Berlin, Germany.) 

Krauss, ALFRED, U. 8. consular agent, 

Zittau, Saxony, Germany: Nineteen 

specimens of Mesozoic European fos- 

sils, and 33 geologicalspecimens. 33285. 

KRUEGER, P. W., Cleveland, Ohio: In- 

sects. 33332. 

Lacog, R. D., Pittston, Pa.: Seventy-two 

mounted microscopic sections of Car- 

boniferous fossil plants from the lower 

coal measures of Great Britain (33195) ; 

15 boxes containing a collection of 

fossils (33678) ; 38 specimens of fossils 

from Pern, South America (33696). 

Lacrorx, Prof. ALFRED, Paris, France, 

received through Alfred H. Brooks, U. 

8. Geological Survey: Minerals. 33365. 
Lams, F. H. (See under Agriculture, 
Department of. ) 

LamBIk£, J. B., Washington, D.C.: Tools 

to complete a special series for exhibi- 

tion at the Omaha Exposition. Pur- 
chase. 33414. 

MUSEUM. 

LANDVOIGT, EDWARD, Washington, D. C.: | 

Specimen of Red Phalarope, Crymophi-. 

| LINDSAY, Mrs. WILLIAM. 

REPORT OF NATIONAL MUSEUM, 1898. 

LANDVOIGHT, EDwarpD—Continued. 

lus fulicarius, from Potomac River. 

32713. 
LANGDON, AMANDA, Canaan, Conn.: 

Specimen of Sphinx carolina L. 32986. 

LANGSHAW, J. P., New Bedford, Mass. : 

Stone pestles, gouges, hatchets, and ar- 

row heads. 32454. 

LaziER, Dr. A. M., Morgantown, W. Va.: 

Unfinished banner stone. 32790. 

LEE, Harry A., Denver, Colo.: Ores from 

Colorado. Exchange. 33319. 

LEE, J. W., Baltimore, Md.: Specimen of 

zoisite and thulite in albite, from 

Wight’s gneiss quarry, Stony Run, 

North Baltimore, Md. 82307. 

Len, Tuomas, Washington, D. C.: Thir- 

teen ethnological objects from Alaska 

and Arizona (33019); specimen of 

Shoveler, Spatula clypeata (33451). (See 

also under Smithsonian Institution.) 

LEIBERG, J. B. (See under Interior De- 

partment, U.S. Geological Survey. ) 

LELAND STANFORD JUNIOR UNIVERSITY, 

Stanford University, Cal., received 

through Prof. C. H. Gilbert. Cotype of 

Rimicola muscarum from Monterey Bay, 

also type of Oligoplites mundus. 33421. 

Exchange. (See under Fish Commis- 

sion, U. S., and Fur Seal Commission. ) 

LEMMON, J. G., North Temescal, Cal.: 

Specimen of Podistera nevadensis., 33582. 

Letson, Miss JENNIE E., Buffalo, N. Y.: 

Seven specimens of living unios from 

Buffalo, N. Y. 32537. 

Lima, PERU: Sociedad Geografica: trans- 
mitted by Eulagio Delgado: Miscellane- 

ous collection of insects from the Valley 

of the Pichis and the Perene, central 

Peru, 2,000 to 3,000 feet altitude. 32362. 

LINDGREN, W. (See under N. F. Drake). 

(See under 

Daughters of American Revolution). 

Link, E. 8. Jefferson City, Mo.: Speci- 

men of moss. 32724. 

LINTNER, Prof. J. L., Albany, N.(¥.: 

Specimens of Lasius interjectus Mayr. 

32629. 
LocumMaN, C. L., Bethlehem, Pa.: Forty- 

two photographs of medicinal plants. 

Purchase. 33600. 

LONDON, ENGLAND: Geological Society 

of. Seven specimens of fossil coral. 

Exchange. 33598. 

Lone, Hon. Joun D. 

Department). 

(See under Navy 
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LONG, SAMUEL §S., York Pa.: Stone dise 

from Havana,, Mason County, Ill. 

32690. 
Loomis, Rev. H., Yokohama, Japan: 

Land, fresh-water, and marine shells 

from Japan, representing 40 species 

(33575); marine shells from Japan 

(33618). 
LorinG, J. ALDEN, Department of Agri- 

culture: Stone pestle obtained from a | 

“Siwash” erave at Oroville, Wash. 

32655. 
Lortspricu, A.C., Newport, Tenn.: Larva | 

of Citheronia regalis Fabr. 32618. 

Lount, S. D., & Son, Phoenix, Ariz.: | 

Specimen of Soipugid, Datames formi- 

dabilis Simon. 32576. 
Loveit, Joun H., Waldoboro, Me., | 

transmitted by Department of Agricul- 

ture: Sixty-nine species of hymenop- 

tera. 33255. 

Lowe, HERBERT N., Long Beach, Cal.: 
Marine shells, representing 7 species. 

33634. 
Lowe, V. H., Geneva, N. Y.: Three spec- | 

imens of Aphidius polygonaphis Fitch. 

32490. 
Lowery, C. O., Smithland, Ky.: Crab 

spider, Acrosoma rugosum Hentz. 52422. | 

Lozier, Mrs. A., Washington, D. C.: 

Shuttle for a primitive heddle frame. 

32041. 

Lucas, F. A., U. S. National Museum: 

Birds fot pained Islands (82597) 

skins and skulls of mammals (32743). 

LuGerr, Prof. O., St. Anthony Park, 

Minn.: Tenspecimens of Apanteles sp. 

from Germany. 33254. 

LUMHOLTS, Dr. (See under Dr. B. L. | 

Robinson.) 

LuMSDEN, G. R., Greenville, Conn.; For- 

ty-one specimens of insects, 32519. 

Lyonns, Herpert F. W., Boston, Mass. : 

Fourteen proofs of wooden engravings 

executed by the donor. 32721. 

McCaBr, JOHN, Quarry, Iowa: Three | 

small slabs with Kinderhook crinoids. 
33348. 

McCarDLE, Joun, Leamington, Utah, re- 

ceived through the Bureau of Ethnol- 

ogy: Trilobite. 33627. 

McDanirt, W. L., Sulphur Springs, Tex. : 

Land shells, representing 3 species. 

32818. 

McDIiL1, J. T., Sparta, Il., Specimens of 

Pleistocene coniferous fossil wood, 

McDi11, J. T.—Continued. 

found on a coal bank about 80 feet be- 

low the surface. 32987. 

McFar.Lanpd, Miss Mary, Washington, 

D. C.: Toy model of a stove, rice-pot, 

rice-stirrer, curry-pot, and water-ladle, 

from Siam. 33358. 

McGreaor, R. C., transmitted by Dr. D. 

8. Jordan, Stanford University, Cal.: 

Type specimens of Apogon atricauda, 

Forcipiger flavissimus, and Brachyistius 

| frenatus, from Socorro and Guadalupe 

Islands (gift) (82819); 4 specimens of 

ground owls from California (gift) 

(35166) ; 22 birds’ skins from California 

and the western section of the United 

| States (exchange) (33180); skin of 

Ammodramus halophilus and 2 skins of 

Ammodramus sanctorum (gift) (83625). 

McKINLEY, Hon. WILLIAM, President of 

the United States: Mounted head of a 

Texas steer. 33495. 

McLANAHAN, J. KING. (See under Penn- 

sylvania Railroad Company.) 

McMitran, P. A., Banyan, Fla.: Skull of 

Black Skimmer, MRynchops nigra. 

33546. 

McQuEEN, E. L., Dublin, Tex.: Larva of 

a small moth (Lagoa pyxidifera A. and 

S.). 32681. 
MACDONALD, Mrs. MARSHALL, Washing- 

ton, D. C.: Oil portrait of Gen. George 

Washington. 33381. 

Macey, ©. F., Council, Idaho: Two speci- 

mens of Cantharis ecyanipennis Say. 

33616. 

Mackay, GEORGE H., Boston, Mass.: 

Thirteen skins of birds of the United 

States and Cape of Good Hope. 33205. 

MaGEr, Miss ERNESTINE, Walhalla, N. 

Dak.: Collection of plants. 33144. 

MAGRUDER, Mrs. E. A. H., Tennallytown, 

D.C.: Collection of Roman antiquities, 

consisting principally of pottery and 

bronze objects. 33321. 

MANN, GUSTAVE, Munich, Germany: 

Ferns from the province of Assom. 

Purchase. 33419. 

| MANN, Miss LizzizE J., Upperville, Va.: 

Great Horned Owl, in the flesh. 32675. 

| VON MARENZELLER, Dr., Vienna Museum, 

Vienna, Austria: Parasite (lent); para- 

sites (exchange). 32344. 

MARINO, FRANK, Washington, D. C.: 

Snake from the District of Columbia. 

33418. 
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Martatt, C. L. 

Davis. ) 

MARSHALL, GEORGE, U. 8. National Mu- 

seum: Two young specimens of Lepus 

_ sylvaticus, from Laurel, Md. (33422); 

crayfish and sunfish from Laurel, Md. 

(33530); frog, Rana sylvatica, from | 

Maryland (33623). 

MarsHAaLL, Henry, U.S. National Mu- 

seum: Pair of Florida Gallinules from 

Florida. 33423. 

Mason, Prof. 0. T., U. S. National Mu- 

seum: Seven photographs of Polyne- 

sian objects. 33740. 

MATHEWS, E. O., Mexico, Mexico. Forty- 

two archeological objects from Mexico. 

Purchase. 33214. 

MaTTHALL, L. C., Snoqualmie, Wash. : 

Spider, Epeira trifoliwm Hentz. 32612. 

MATTHEW, Dr. G. F. (See under New 

Brunswick, Canada: Natural History 

Society of New Brunswick.) 

MATTHEWS, ROBERT, Home City, Ohio: 

Specimen of Canis familiaris. 32525. 

Maury, Miss Car.otta J., Cornell Uni- 

versity, Ithaca, N. Y.: Specimens of 

Anodonta edentula from Chautauqua 

Lake, New York. 33088. 

Maxon, W. R., Oneida, N. Y.: Specimen 

of Dryopteris boottii. 32515. 

Mayer, Dr. O. B., Newberry, 8. C.: Two 

specimens of a scarabeid beetle, Dy- 

nastes tityus Linn. 

MAYNARD, GEORGE C., U. S. National 

Museum: Collection of telegraphic ap- 

paratus (33261); electric gas-lighting 

torch (33298). Deposit. (See also un- 

der Telegraphic Historical Society of 

North America. ) 

MEaD, G. D., San Francisco, Cal.: Bird’s 

nest. 33650. 

MEADE, Miss FLORENCE, West Salisbury, 

Vt.: Specimen of Dicerca divaricata 

Say. 32666. 
Mearns, Dr. E. A., U. S. Army, Fort 

Myer, Va.: Mole, Scalops aquaticus, 

from Fort Myer, Virginia (32325); 

specimen of Achillea millefoliwm (32359) ; 

6 birds’ skins from Virginia (32385); 

2 specimens of Pptesicus fuscus from 

Washington, D. C. (32469); land and 

fresh-water shells (33256), (33311), 

(33325), (33375); living unios from 

Texas, representing three species 

(33480); 3 birds’ skins from the west- 

ern part of the United States (33550) ; | 

(See under William T. 
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Mearns, Dr. E. A4.—Continued. 

land and- fresh-water shells and alco- 

holic specimens from Texas (33589) ; 

series of mammals, 51 birds’ skins, 

crustaceans, insects, fossil shells and 

plants (33693). 

Mrarns, Louis pi Z., Fort Myer, Va.: 

Specimen of Sitta canadensis, from Vir- 

ginia (gift) (32386) ; specimen of Scalops 

aquaticus (gift) (32501); 38 birds’ skins 

(deposit) (32867); 2 caterpillars of 

Citheronia regalis Fabr. (gift) (32980); 

2 alcoholic specimens of caterpillars of 

Citheronia regalis Fabr., bat, mole, 

and 3 snakes from Fort Myer, Va. 

(32980). 
MEEK, F. B., estate of, received through 

W. J. Rhees, administrator: Marine 

shells from the coast of Florida, 5 star- 

fishes, 3 echinoids, and a land tortoise. 

33520. 
MEEKER, L. L., Darlington, Okla.: Re- 

ceived through Bureau of Ethnology. 

Indian game. 33596. (See under 

Smithsonian Institution, Bureau of 

Ethnology.) 
MEIJERE, Dr. J. C. H. DE, Amsterdam, 

Holland: Three hundred and seventy- 

three specimens of diptera. Exchange. 

33424, 
Merriam, Dr. C. Hart, Chief, Biological 

Survey, Department of Agriculture: 

Collection of mammals, consisting of 

about 5,000 skins and 6,000 skulls (pri- 

vate collection of Dr. Merriam (33212) ; 

marine shells from Bermuda (33633). 

MERRILL, Dr. G. P., U. S. National Mus- 

eum: Fossils, minerals, and shells from 

Russia (32761); specimen of Coccinella 

7-punctata from Budapest, Hungary 
(32925); salt and graphitic schist from 

Germany and andesite from Turkey 

(32940); berry basket made of birch 

bark from east European Russia (32947) ; 

9 plants from Europe (32949); rocks 

and ores from asilver mine in Pribram, 

Bohemia, and coal from Karbitz, Bohe- 
mia; shells from Budapest, Hungary 

(32958); phosphate nodules, 115 speci- 

mens of fossils (32991); shells, fossils, 

and geological material from Russian 
Armenia and the Caucasus (33094); 

specimens of rock salt from Heilbrun, 

Prussia (33399); photograph of Osse- 

tes, soldiers of the Caucasus mountains, 

Russia (33588). 
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METCALF, O. (See under penoulture, 

Department of.) 

Metcare, J. K. (See under Agricul- 

ture, Department of.) 

MIDDLETON-WAKE, Rev. CHARLES H., 

Kent, England: Copy of ‘Catalogue 

of the engraved work of Albert Durer,” 
by Mr. Middleton-Wake (32720) ; and of 

“The Invention of Printing” (33053). 

MILLER, GERRIT 8., jr., U. S. National 

Museum: Lizard from Kensington, Md. 

(33597); snake and 2 plants from Ken- 

sington, Md. (33645); moths represent- 

ing 17 species (gift) (33704). 

MILLER, H. M. A., San Francisco, Cal.: 

Twelve a hoeteranhs of plants from 

Lower California, Mexico, 33231. 

MILLs, E. W., Webster Grove, Mo.: Rude 

notched axe from Missouri. 32308. 

MILLSPAUGH, C.F. (See under Field Co- 

lumbian Museum. ) 
MINNESOTA, UNIVERSITY OF, Minne- 

apolis, Minn., transmitted by A. A. Hel- 

ler: Violets from different localities. 

Exchange. 32888. 

MIssouRI BOTANICAL GARDENS, St. Louis, 

Mo.: Two specimens of Cleome gigantea 

and 15 specimens consisting principally 

of Lemna (gift) (32780) ; transmitted by 

J. B.S. Norton: specimen of Lilewopsis 

carolinensis (exchange) (33069). 

MiTrcHELL, G. E., Washington, D. C.: 

Three eggs of woodcock from Virginia. 

33347. 

MitcHEeLt, Hon. J. D., Victoria, Tex.: 

Crabs, shrimps, and insects from Texas 

(32447); specimen of Glaudina and 

egos from Victoria (32470) ; 2 specimens 

of wnios (32536) ; living Unionidee from 

Victoria (32605); collection of insects 

(32668); living Unionide (52791); flat- 

fish (Beostoma brachiale) and crusta- 

ceans from Matagorda Bay, Texas 

(52802): marine shells, representing 10 

species (32809); land, fresh-water, and 

marine shells from Texas, representing 8 

species (82934) ; 3specimens of Callinec- 

tes from San Antonio Bay (33652); 2 

plants (83725). (See under J. For- 

rester. ) 

Mirsuxurt, K., University of Tokyo, To- 

kyo, Japan: Alcoholic specimen of 

shark (Chlamydoselachus). 32839, 
Mock, M. G., Muncie, Ind.: Three flint 

arrowheads and a photograph of stone, 

copper, and shell objects. 32583. 

| Moorx, P. A., Rifle, Colo.: 
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MorratTt, Dr. S., Wheaton, Ill.: Thirty 

plants. Exchange. 33508. 

Morratt, W.S., Chicago, Ill.: Mediei- 

nal plants. 33567. 

Mour, Dr. CHARLES, Mobile, Ala.: Six- 

teen plants (32321); specimen of Telan- 

thera philoxeroides Moq. (33198). 

Morssan, M. Henri, Paris, France, 

transmitted by Mr. C. A. Doremus: 

Series of specimens of metals, carbides, 

and borides, illustrating the products 

of the electric furnace. 32448. Pre- 

sented to the Smithsonian Institution 

and deposited in the National Museum. 

Monroge, Charles E., Milwaukee, Wis.: 

Twenty-four specimens of Hamilton 

group brachiopods, 33707. 
Monrork, W. A. (See under R. J. Red- 

ding.) 

Mooney, JAMES. (See under Smithson- 

ian Institution, Bureau of Ethnology.) 

Moore, C. R., Birdsnest, Va.: Mold 

for making pewter tablespoons, used 

by the early settlers of Virginia. 

32509. 
Moork, CLARENCE B., Philadelphia, Pa.: 

Three shell drinking cups and a large 

number of shell beads obtained from a 

mound in the northeastern end of 

Creighton Island, McIntosh County, 

Ga. (33038); fossil oysters from Grif- 

fins Landing, Ga. (33328); transmit- 

ted through Army Medical Museum: 

3 skulls of Florida mound-builders 

(33669). 
Flint chip- 

pings and broken arrow points from 

Garfield County, Colo, 32558. 

Moran, C. A., Baltimore, Md.: 

of Dynastes tityus L. 52547. 

MorGaNn, Dr. E. L., Washington, D. C.: 

Specimen of chipmunk (Tamias_ stri- 

Specimen 

atus), from Fauquier County, Va. 

(32660); flying squirrel, Sciuropterus 

volucella (32926); specimen of Sciwrop- 

terus, two specimens of Scalops aqua- 

ticus (83659) ; gray squirrel, Sciwrus caro- 

linensis (83202). 

Morris, E. L., Washington, D.C.: Twen- 

ty-five plants. 32989. 
Morris, W. C., Marcus, Wash.: Speci- 

men of Mantispa brunnea Say. 32610. 

Morse, Epwarpb LIND, Washington,D.C.: 

Pocket telegraph instrument, Professor 

Morse’s note- book, passport; autograph 

letters. Deposit. 33377. 
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MOSHER, R. F. 

estate of.) 

Mostmr, C. A., Des Moines, Iowa: Fossil 

mollusk of ancient form taken from 

clay drift, and a small fragment of a 

drift bowlder. 32467. 

Moss, WiiitaM, Aston-under-Lyne, Eng- 

land: Two photographs of soft parts 

of English land snails (32617); speci- 

mens of Unio pictorum and Anodonta 

cygnea (32465); specimens of Margari- 

tana margaritifer from Ireland (32863). 

MosuHeEr, B. F. (See under Harris, I. H., 

estate of.) 

Morrer, Dr. M. G., Department of Agri- 

culture: Specimens of Viirea minuscula. 

32368. 

MourRNING, NELSON, Washington, D. C.: 

Single-barreled, self-action, flat-ham- 

mer pistol, found on Columbia Heights, 

District of Columbia. 33470. 

MunicH, GERMANY, Geologisch-Palzon- 

tologisches Institut: Two hundred and 

forty specimens of Tertiary corals, 

representing 94 species. Exchange. 

33246. 
Murcn, CLARENCE, Cairo, Egypt: Fossil 

tooth of shark (Carcharodon auricula- 

tus). 33097. 

Mourpry, J. K., Washington, D. C.: Ver- 

(See under Harris, I. H., 

tebra of Dinosaur. 33153. 

MusEO Civico DI STORIA NATURALE. 

(See under Genoa, Italy.) 

MusEuM OF COMPARATIVE ZOOLOGY, 

Cambridge, Mass., transmitted by Dr. 

Walter Faxon: Fresh-water crabs, rep- 

resenting 5 species; exchange (32750); 

crabs (Portunide), representing 12 spe- 

cies (gift) (33323). 

Muzet Imper. AKADEMII NAUK. (See 

under St. Petersburg, Russia. ) 

NASHVILLE EXpPoOsITION Exuipit. (See 

under Interior Department, U. S. Geo- 

logical Survey.) 

NATIONAL PEARL BUTTON COMPANY, 
Davenport, Iowa, transmitted by H. C. 

Pembeck, secretary: Valve of a unio, 

also powder ground from their shells. 
32859. 

NATIONAL Society, D. A. R., received 

through Mrs. William Lindsay, Wash- 

ington, D. C.: A “Mayflower chest” 

and a comb, both presented to the 

society by Mrs. Adrian V. S. Schenck, 

Deposit. 33297. 
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NATURAL HIsToRY SOCIETY oF NEW 

BrRuNSswIck. (See under New Bruns- 

wick, Canada. ) 

Navarro, Anibal Villa, Barranquilla, 

Colombia, South America: Specimen of 

“Huforbina,” an antidote for snake 

bite. 33050. 

Navy DEPARTMENT, transmitted by Hon. 

John D. Long, Secretary: Medal of 

honor bestowed by the Navy Depart- 

ment upon enlisted men of the Navy 

and Marine Corps for extraordinary 

services. 33363. 

NEAL, DANIEL R., jr., Washington, D.C.: 

“‘Pepper-box” revolver, 1837. 32994. 

NELSON, AVEN, Laramie, Wyo.: Twenty- 

two plants collected in Wyoming. Ex- 

change. 33143. (See under Agricul- 
ture, Department of.) 

NELSON, E. W., Washington, D. C.: Two 

photographs of women: Valley of 

Mexico. 33294. (See under Agricul- 

ture, Department of, and Mrs. N. M. 

Brown.) 

NESMITH AND CONSTANTINE COMPANY, 

New York City: Large block of ma- 

hogany bored by Teredo. 33213. 

Ness, Prof. H. (See under Agriculture, 

Department of.) 

NEw BruNSWICK, CANADA: Natural His- 

tory Society of New Brunswick, St. 

John, transmitted by Dr. G. F. Mat- 

thew, curator: Thirty-three specimens, 

representing 20 species of fossil plants 

from St. John, New Brunswick. 33308. 

NEWELL, CHARLES F. (See under Brook- 

dale Museum of Natural History.) 

New Mexico AGRICULTURAL EXPERI- 

MENT STATION, Mesilla Park, N. Mex., 

received through Prof. J. D. A. Cocke- 

rell: Miscellaneous collection of insects 

from New Mexico, including 128 speci- 

mens containing types and cotypes 

(32357) ; 2 specimens of hemiptera and 
15 specimens of hymenoptera (32395) ; 

23 specimens of hymenoptera (32774) ; 

24 speciniens of hymenoptera, 34 speci- 

mens of lepidoptera, including 4 types 

and 6 cotypes (33601) ; specimen of Hes- 

peraspis elegantula (33705). 

New York AQuariuM, New York City: 

Secimen of Mullus auratus. 33003. 

New YorK COLONIZATION Society, New 

York City: Marine shells, representing 

6 species, crustaceans, fishes, reptiles, 
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NEW YORK COLONIZATION SOCIETY—Con- | 

tinued. 

and mammals from Monrovia, Liberia, | 

West Africa, collected by Mrs. J. D. | 

Sharp, Mr. G. N. Collins, Rey. G. P. Goll, 

and Prof. 0. F. Cook. 32600. 

GUSTAVO, 

Eighteen plants from Central 

33536. 

Nix Brorsaers, Mount Pleasant, near 

Charleston, 8. C.: Specimens of insects 

infesting asparagus. 32521. 

Norris, Isaac T., Baltimore, Md.: Four 

NIEDERLEIN, 

Pa: 

America, 

Philadelphia, | 

photographs of seine-hauling at Havre 

de Grace. 32733. 

Norton, J. B.S. (See under Missouri 

Botanical Garden. ) 

Nozawa, Prof.S. (See under Dr. L. Stej- 

neger. ) 
NYLANDER, O. O., Caribou, Me.: 

hundred specimens, representing 40 

species of land and fresh-water shells, 

from northern Maine (exchange) 

(382606) ; specimens of Margaritana mar- 

garitifer (gift) (82661); land and fresh- 

water shells from Maine, representing 

15 species (exchange) (32862). 

OEHME, Dr. F. G., Roseburg, Oreg. : Spec- 
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OLIVE, J. E., Bastrop, Tex., transmitted 

by U. 8. Geological Survey: Decom- 

posed feldspar. 32453. 

OLNEY, Mrs. M. P., Spokane, Wash. : Two 

species of Anodonta. 32641. 

OMAHA EXPOSITION EXHIBIT. (See un- 

der Interior Department, U. S. Geolog- 

ical Survey. ) 

Orr, Lycurcus,Gallop, Mont. : Ironstone 

concretions, 32535. 

ORTMANN, RICHARD. 

sonian Institution. ) 

Ossorn, H. L., Hamline University, 

St. Paul, Minn.: Fresh-water shells 

from Minnesota. 33557. 

OsGoop, W. H., Biological Survey, De- 

partment of Agriculture: Twenty-five 

skins of birds of the United States, 

Iixchange. .33182. 

(See under Smith- 

| OTIS, “RANK I., Mescalero, N. Mex.: Vir- 
Five | 

imen of Polycaon confertus Lec., and its | 

work. 32505. 

OGBuRN, B., Pheenix, Ariz., transmitted 
through Bureau of Ethnology: Frag- 

ment of an ancient ceremonial cigarette | 

found in a sacrificial cave near Tempe, | 

Ariz. (33025); 2 specimens of a Darter | 

(Etheostoma sciotense) from Big Walnut 

Creek, Scioto River, near Columbus, 

Ohio (33135). 

OGDEN, Capt. T.S., transmitted by GC. H. 

Townsend, U. S. Fish Commission: 

Crab (Calappa calappa Linnzeus), from 

Guam Island, Ladrone Group. 32584. 

OaiLBy, J. Douglas, Livingston road, | 

Petersham, Sydney, New South Wales: 

Alcoholic specimens of 

fishes. Exchange. 33031. 

OLDROYD, Mrs. [pa M., Los Angeles, Cal.: 

Marine shells, representing 3 species, 

from California (gift) (33117); corals 

from the coast of California (exchange) 

(82301); marine shells from San Pedro, 

California (32822). 

Ops, H. W., Woodside, Md.: Specimen 

of Polemonium reptans (32360); plant 

(32574). 

Australian 

| 

ginia rail in the flesh. 33150. 

OTTENBERG, Miss, Washington, D. C.: 

Mezuzah. 33524. 

PAINE, R. G., Washington, D. C.: Boa 

constrictor. 32354. 

PALMER, EpwWarbD: LEarthworms and 

entomostraca, fresh-water shells, in- 

sects, geological material, archeolog- 

ical objects, and reptiles from Mexico 

(purchase) (32559); specimen of Capsi- 

cum annum (gift) (32933); 2 plants from 

Mexico (gift) (83111); 2 photographs 

of palm-wine tuba sellers, Colima, Mex- 

ico (gift) (83191); shells, crustaceans 

and earthworms, archeological objects, 

ethnological objects from Mexico (gift) 

(33215). (See under Department of 

Agriculture. ) 

PALMER, JOUN W., Delaware County 

Institute of Science, Media, Pa.: Mi- 

croscopic slide containing Hommocladia 

filiformis. 33280. 

PALMER, J. W. (See under Royal Arch 

Masons, Grand Chapter, State of New 
York.) 

PALMER, WILLIAM, U. S. National Mu- 

seum: Seventeen mammal skins and 

skull from Dismal Swamp, Virginia 

(32306); fox squirrel, Sciurus cinereus, 

from Hampstead, King George County, 

Va. (32329); specimen of Lynx rufus 

(gift) (32338); specimen of salamander 

from Virginia (32377); queen snake, 

Tropidonotus leberis (32449); specimen 

of Neotoma jfloridana, specimen of Ves- 

perugo, and 3 specimens of Atalapha 
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PALMER, WILLIAM—Continued. 

borealis (32475); shrike from Falls 

Church, Va. (gift) (33584); collection 

of natural-history specimens from 

Smith’s Island, Virginia (32651); skunk 

Mephitis mephitica (32744); plant from 

Scott Run, Fairfax County, Va. 

(32782); specimen of Turnstone, Arena- 

ria morinella (32787); 2 plants from 

Nashville, Tenn. (32923); 5 specimens 

of Trenton fossils from Nashville, Tem. 

(32968) ; small collection of insects from 

Nashville, Tenn. (32983); marine shells 

and invertebrates from Smith’s Island, 

Virginia (33631) ; 2 rabbits from Smith’s 

and Fisherman’s Islands, Virginia 

(33666); 2 specimens of Rubus odorata 

from Great Falls, Va. (83670). (See also 

under Dr. C. K. Clark.). 

PAMMEL, L. H., Ames, Iowa, received 

through Department of Agriculture: 

Two hundred and forty-eight plants 

collected in Iowa (33435); 122 plants 

(33629) exchange. 

Parr, C. W., Manhattan, Kans.: Five 

skins and skulls of mammals, consist- 

ing of 3 spotted skunks, mole, and 

gopher. 32623. 
ParisH, S. B., San Bernardino, Cal.: One 

hundred plants from southern Cali- 

fornia. Purchase. 32969. 

PaRKE, Davis & Co., Detroit, Mich. : 

Series of specimens illustrating bio- 

logical products and curative sera. 

33542. 
PARKER, CHARLES. 

Badie. ) 

PARKER, Dr. E. PENDLETON, Washington, 

D. €.: Specimens of oligochetous 

worms from the Potomac River. 33092. 

ParRkER, J. B., Danville, Ohio. : Union- 

ide from Ohio. 33724. 

(See under M. V. D. 

PARKER, 

Specimens of zinc ores from New Jer- 

sey mines. 32688. 

PARLIN, J. C., North Berwick, Me.: 

Seven specimens of Antennaria parlinii. 

33509. 

PartcH, Rev. V.F. (Seeunder Chinanfu, 

China, Chinanfu Museum.) 

PaTTeRSON, A. J., U. 8. consul, Deme- 

rara, British Guiana: Five birds’ skins 

from British Guiana. 32920. 

PAUL, Miss FLORENCE, Washington, D.C.: 

Larva of Lagoa crispata Peck. 32526. 

R. WAYNE, Newark, N. J.: | 

REPORT OF NATIONAL MUSEUM, 1898. 

PAYNE, Extas J., Olympia, Wash.: Spec- 

imens of building stones. 32523. 

PrckHamM, Prof. G. W., Haitland, Wis.: 

Three specimens of fossorial wasps 
(new to the collection). 32428. 

PEpRICK, W. E., Interior Department, 

U. S. Geological Survey, transmitted 

through C. W. Cross: Specimen of 

tetrahedrite from Good Hope Mine, 

Colo. 33723. 

PeMBECK, H. C. (See under National 

Pearl Button Company.) 

Pennock, F. M. (See under Quaker 

City Fruit Company.) 

PENNSYLVANIA RAILROAD COMPANY, 

(transmitted by T. N. Ely, chief of 

motive power, Philadelphia, Pa., and 

J. King McLanahan, Hollidaysburg, 

Pa.): Piece of strap rail used on the 

incline plane of the Portage Railroad 

(32811); received through R. P. Snow- 

den, assistant engineer, Camden, N.J., 

16 pieces of stone blocks and a box 

containing railroad spikes used in con- 

structing railroad beds in 1831 (33467) ; 

received through J. T. Richards, engi- 
neer, maintenance of ways, Philadel- 

phia, Pa., section of 100-pound rail with 

splice bar attached (33619). 

PERGANDE, THEO., Washington, D. C.: 

Collection of insects from Central Amer- 

ica (33260); quartzite pebble resem- 

bling a hammer stone found on Cor- 
coran Hill, Washington, 1. C. (32759). 

PERIOLAT, C. F., Chicago, Ill.: Skin and 

skull of a Mount St. Elias bear, Ursus 

emmonsi. Purchase. 33159. 

Perry, WALTER C., Bainbridge, Ga.: 
Specimen of Anhinga, in the flesh. 

33290. 
PETERSON, O. A., Princeton, N. J.: Two 

hundred and thirty-nine rodents 

from Patagonia, consisting of Cavia, 

Ctenomys, Notomys, etc. Purchase. 

33355. 
Puitiies, Mrs. EvGEnta. (See under 

Smithsonian Institution. ) 

PuHILiies, Dr. W. A., Evanston, IIl.: 

Photograph of an Indian woman en- 
gaged in spinning, and samples of fiber 

and cord used. 33022. 

Pieters, A. J., Department of Agricul- 

ture: Plant. 32698. 

| Pinspry, H. A., Academy of Natural Sci- 

ences, Philadelphia, Pa. : Six specimens 

of unios from Lake Okeechobee, I lor- 
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PiussBry, H. A.—Continued. 
ida (gift) (32645), mounted jaw and 

radula of Binneya notabilis from Guade- 

lupe Islands, California (exchange) 

(33489). 

PINE, GEORG, Aripeka, Fla.: 

shells from Florida, 32370. 

Piper, C. V., Pullman, Wash.: Plants. 

33196. (See under Agriculture, Depart- 

ment of.) 

Prrsson, L. V. (See under Interier De- 

partment, U.S. Geological Survey.) 

Pirrier, H. (See under Costa Rica, In- 

stituto Fisico-Geografico. ) 

Prwonka, Tuomas, Cleveland, Ohio, 

(transmitted by G. H. Girty): Twenty- 

four invertebrate specimens from the 

Bedford shale, Cleveland, Ohio, and 3 

invertebrates from the Cleveland shale, 

Bedford, Ohio; also a specimen of 

travertine containing leaf impressions. 

32769. 
PLEAS, C. E., Oolagah, Ind. T.: Unios, 

representing 6 species (gift) (32647) ; 
living unios (exchange) (32808). 

PLITT, CHARLES E., Baltimore, Md.: Two 

plants. 33728. 

POLLARD, C. L., U. S. National Museum: 

Plants (32413); specimen of Viola sag- 

ittata (32566) ; 300 plants obtained prin- 

cipally in Pennsylvania and New Jer- 

sey (32755); 6,800 plants (purchase) 

(32896); 2 plants (33173); specimen of 

Antennaria neodioica, obtained in Lau- 

rel, Md. (33537). 

Marine 

Potiock, W. M., Morgantown, W. Va.:° 
One hundred and seventy-two speci- 

meus of dried plants collected in West 

Virginia. Exchange. 33207. 

POPE, CHARLES A., Trenton, N. J., re- | 

ceived through Bureau of Ethnology: 

Eight specimens of earthenware from 

Colombia. 338239. 

Popr, Rapa W., New York City: Three 

snapper sounders. 32772. (See under 

American Institute of Electrical Engi- 
neers. ) 

POPENOE, Prof. E. A., Topeka, Kans. : One 

hundred and thirty-nine specimens of 

coleoptera from Kansas. 33259. 

Porter, A. F., Holbrook, Ariz. (trans- 

mitted by Dr. J. Walter Fewkes) : Stone 

cup. 32789. 
Pratt, F.C., Department of Agriculture: | 

Eighty-one insects (32845); Crambidia | 
Sp., and specimen of Crocata nigricans 

| PRENTISS, 1D, AW hogy ae 
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(33005); 17 imagoes, 6 lary, and 3 

pup of Clydonopteron tecome (33565). 

PRATT, Prof. HENRY S., Haverford, Pa.: 

Parasites. 32343. 
U. 8S. National 

Museum: Reptiles, mammal skins and 

skulls, birds’ skins, fishes, inverte- 

brates (32542); curved knife, used for 

hollowing out canoes, obtained from the 

Yakutat Indians (gift) (33385). 

Pricr, R. H., College Station, Tex., re- 

ceived through Department of Agricul- 

ture: Sixty-nine specimens of dried 

plants. Exchange. 33594. 

Prive, H. A., Holland Patent, N. Y.: 

Specimen of woodcock, Philohela minor 

(mounted). 33379. 

PRINGLE, C. G., Charlotte, Vt.: Five 

hundred Mexican plants (purchase) 

(32999) ; plant (gift) (85249). 

Purpus, C. A., Daunt, Cal.: Five hundred 

and forty plants. Purchase. 33635. 

QUAKER CiTy FRUIT COMPANY, Phila- 

delphia, Pa. (transmitted by F. M. Pen- 

nock, Baltimore, Md.): Five specimens 

of Agave from Jamaica. 33578. 

Rappers, V. C., Marion, N. Y.: Hight 

insects. 32586. 

RaupH, Dr. W. L., Utica, N. Y.: Three 

birds’ skins (gift) (32650); 37 birds’ 

eggs from islands off the coast of Lower 
California (33055); (presented to the 

Smithsonian Institution and deposited 

in the National Museum) ; 2 birds’ skins 

and two mounted birds (gift) (33242) ; 

26 eggs and 4 nests, representing 5 

species, from Texas (gift) (33353); 21 

birds’ eggs and 5 birds’ nests from Flor- 

ida (gift) (33390). (See also under A. 

W. Anthony.) 

_Ramso, M. Ermer, Philadelphia, Pa.: 

Three birds’ skins. 32373. 

RANKIN, WALTER N., Princeton Univer- 

sity, Princeton, N. J.: Twospecimens of 

Fiddler crab, Uca leptodactylus, from 

the Bahamas. 33343. 

RATHBUN, Miss M. J., U. S. National 

Museum: Insects, mollusks, and marine 

invertebrates from West Goldsboro, 

Me. 32589. 

REBER, Judge THomas, Natchez, Miss.: 

Currency note for $2.50, issued at Jack- 

son, Miss., May 1, 1862. 32924. 

REppING, R. J., director Georgia Agri- 

cultural Experiment Station, Experi- 
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ment, Ga.: Isopod crustaceans from a 

well at Metcalf, Ga.; collected by W. 

A. Monroe. 33052. 

REID, Dr. S. L., Routt, Ky.: Ten speci- 

mens of Odontota dorsalis Thuub, and | 

specimen of Dynastes tityus Linn. 32497. 

REYNOLDs, A. J., 

Archeological objects. 53087. 

REYNOLDS, Dr. E. K., Washington, D.C.: | 

Sixty-five plants. 33636. 

RHEES, W. J. 

estate of.) 

Ricr, Miss S. T., Worthington, Mass.: 

Three specimens of gentian. 32614. 

RIcHARDs, J. T. 

nia Railroad Company.) 

RICHARDSON, James E., Ipswich, Mass. : 

Bead of citrine quartz. 33059. 

RicumMonp, C. W., U. 8S. National Mu- 

seum: Insects, marine invertebrates, 

birds’ skins, plants, shells, mammal, | , 2 ? ? 

32651. 

RIDENOUR, WILLIAM B., Scranton, Pa.: 

Pupa of Sphinx-moth. 32337. 

RipGway, Ropert, Myers, Fla.: Speci- 

mens of Cariacus osceola, and of Sciurus 

sp.; 82 birds’ skins from southern 

Florida (53300) ; 83 birds’ skins, reptiles 

and batrachians, fishes, marine inverte- 

brates, from Florida (33359); marine 

bird skeleton. 

shells, representing three species, from | 

Florida (33436); specimens of Song 

Sparrow, in the flesh (33665); crocodile 
eggs from Florida (33709). 

Ripeway, Dr. TH. Epwarp., Washing- 

ton, D.C.: Natural formation (concre- 

tion) with two cavities, found near 

Shrewsbury, N. J. (32401); ‘‘clay- 

more,” from the battlefield of Bannock- | 

burn, used asastage sword by J. Wilkes 

Booth (82405). Deposit. 

Ries, HErInrIcH, New York City: Clays | 

and kaolins from Germany, Saxony, 
and other countries. 33289. 

Rivry, J. H., Falls Church, Va.: Three 

specimens of Buteo latissimus and Geo- 

thlypis formosa, from Virginia (33104) ; | 

29 birds’ eggs (8 sets) from Virginia 

(33846). 

RoBEsON, Mrs. M.I., Trenton, N. J.: Ma- 

lay kris, and a short sword from Gil- | 
bert Island made of sharks’ teeth se- | 

cured to a cocoa-wood handle; robe 

Connersville, Ind.: | 

(See under Meek, F. B., | 

(See under Pennsylva- 
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made from the skin of a Polar bear. 

33186. 

| Ropinson, Dr. B. L., Botanic Gardens, 

Cambridge, Mass.: Four hundred and 
forty-six plants from northwestern 

| Mexico, collected by Dr. Lumholtz in 

| 1890 and 1892 (purchase) (32913); 1,700 

| specimens of plants belonging to the 

| John Ball collection: miscelianeous col- 

| 

lection of plants from the Gray Herba- 

rium (gift) (32922); 1,711 specimens of 

| the John Ball collection of insects (pur- 

chase) (32937). 

| Rockuitt, Hon. W. W., U. S. minister, 
Athens, Greece: One hundred and nine 

stereoscopic slides illustrating his jour- 

ney through Tibet (32439); crossbow 

for tiger killing, from Amoy, China 

(32669); photograph of a cart used in 

Sicily (32748). 

| Ror, Francis A., Rear-Admiral, U. S. 

Navy: Sword from Congo River, Africa, 

| obtained by Lieutenant Taunt. 32739. 

| Rover, E. W., San Pedro, Cal.: Marine 

| shells, representing 15 species, from 

California (38426, 33685). 

| Rosx, J. N., U. S. National Museum: 
Herbarium specimens collected in Mex- 

ico (382303); 40 specimens of insects 

from Mexico (33070); 45 plants (33197) ; 

marine shells, representing 4 species, 

from Guaymas, Mexico (33222); 6,000 

plants collected in Mexico in 1897 

's (33695) ; 32 specimens of plants (33324) ; 

| land shells from Mexico, representing 3 
species (33642). (See also under Agri- 

culture, Department of.) 

Rostan, Dr. A., Piemont, Germany: One 

hundred and fifty-seven plants. Pur- 

chase. 32621. 

_Rorurock, Dr. THomas, Howard, Pa.: 
| Stone implement, and teeth of a horse. 

32599. 
| Row er, Dr. W. W., Cornell University, 

Ithaca, N. Y., transmitted by Depart- 

mentof Agriculture: Fifty-three speci- 

mens of dried plants collected in Green- 

land. Exchange. 33233. 

| Roya ArcH MASONS, GRAND CHAPTER, 

State or NEw York, transmitted by 

J. W. Palmer, Secretary: Bronze medal, 

commemorative of the centennial of 

the G.C. R. A. M. of the State of New 

York. 33234. 

| 
| 
| 
} 
{ 
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RuDISILL, J. F., Arkadelphia, Ala. : Speci- 

men of Albnio worm-snake, Celuta 

amena, from Alabama. 33531. 

RUGGLES, BYRON I., Hartland, Vt.: Phy- 

tonomus sp. 32779. 

RUSCHERVEYH, G., Buenos Ayres, Argen- 

tina: Sixty-six specimens of lepidop- 

tera. Exchange. 32886. 

RusH, Dr. Witi1aM H., U. S. Navy., 

League Island Navy-Yard, Philadel- 
phia, Pa.: Marine shells from Maldo- | 

nado Bay, Uruguay, representing 6 

species. Exchange. 32945. 

RussELL, I. C., U.S. Geological Survey : 

Fossil bones. 32456. 

RYAN, W. J., Garden, Okla.: Larva of | 

Argeus labrusce Linn. 32532. 

RYDBERG, P. A., Brooklyn, N. Y.: Thirty | 

plants collected in Montana. 53116. 

SaFForRD, Prof. JAMES M., State Geolo- 

gist, Vanderbilt University, Nashville, 

Tenn.: Phosphate rocks, ores, etc., 

from Tennessee. 32953. 

St. PETERSBURG, Russia, Muzei Imper. 

Akademii Nauk: Land shells from 

Transcaspia and the Caucasus; marine 

shells from the Murman coast of 

Russia. Exchange. 33639. 

SaLmon, Dr. D. E., chief, Bureau of Ani- 

mal Industry, Department of Agricul- 

ture: Parasites. Deposit. 32345. 

SALONA, MANUEL, San Mateo, Fla.: Birds 

from Florida. Collected at the in- 

stance of Dr. William L. Ralph. 33654. 

SanrorD, E. L., Watertown, Conn.: 

Humming bird (Trochilus colubris), in 

the flesh. 32383. 

SANFoRD, J. A., Stockton, 

plants. 33700. 

SARGENT, Dr. C. S., Jamaica Plains, 

Mass. (transmitted by Department of 

Agriculture) : Eight specimens of dried 

plants. Exchange. 33238. 

SARGENT, H.E. (See under Detroit Mu- 

seum of Art.) 

Callkis 

SAUNDERS, Miss BELLE, Department of 

Agriculture: Herbarium specimen. 

32699. 

SCHALLE, GUSTAVE, Sweet Springs, Mo. : 

Mastodon tooth and parts of two other 

fossil teeth. Returned. 32952. 

ScHEiB, Rev. HENRY. (See under Smith- 

sonian Institution. ) 

Six | 

wg 

ScuMipD, EpwArD S., Washington, D. C.: 

Black Swan (32906); 2 specimens of 

Black Swan, Chenopis atrata, in the 

flesh (52969). Exchange. 

SCHONLAND, Dr.S. 

town, South Africa: Albany Museum.) 

SCHOOLCRAFT, Mrs. LUKE, Washington, 

(See under Grahams- 

D. C.: Glazed lithograph (framed) 

illustrating war scenes; Confederate 

money. 33264. 

SCHUCHERT, CHARLES, U.S. National Mu- 

seum, and Davin, WHITE, U.S. Geologi- 

cal Survey: Paleozoic invertebrates 

from the vicinity of Nashville, Tenn. 

(82419); shells and fossils from Green- 

land and Baffin Land (82658); 2 speci- 

mens of benthosema miilleriand Asternop- 

terix gunelliformis, a very rare and inter- 

esting fish, from Omenak-Fiord, Green- 

land; Eskimo dog skull, porpoise skull, 

and skull of a Polar bear; Innuit skull 

and 5 total pinnepedia; collection of 

plants from New Campbelltown, Cape 

Breton, Baffin Land, and the following 

localities in Greenland: Omenak, Pag- 

torfik, Atane, Atanekerdluk, Sarfatik, 

and Godhaven; 26 specimens of insects 
from Siguuia, near Cape Haven, Baffin 

Land, bryozoa from Greenland (32686) ; 

piece of native iron from Karsak and 

9 specimens of other minerals; 228 

Innuit stone implements from Sarkak, 

Greenland; 3 Innuit stone implements 

from Greenland, and 20 Innuit stone 

chips from the same locality; 84 rock 

specimens from Greenland, Baffin Land, 

and Cape Breton; native fishhook from 

Godhaven, Greenland, and anativesum- 

mer costume consisting of four pieces 

(32709); meteorite from Iowa (33732). 

SCHUMANN, Dr. K., Berlin, Germany: 

Three hundred and seventy-three speci- 

mens of Austro-African plants. 33441. 

ScuwakzZ, E. A., Department of Agricul- 

ture: Collection of coleoptera of North 

America, representing about 12,000 spe- 

cies, and constituting the private col- 

lection of Messrs. Schwarz and Hub- 

bard. 35101. (See under Henry G. 

Hubbard. ) 

ScrpMorRg, Miss E. R., Washington, D. C.: 

Collection of rubbings of reliefs on the 

chapel of the Wa Family (147 A. D.), of 
Shantung, China (gift) (33036); set of 

Japanese ceremonial knots, 17 plates, 

and 2 Japanese books (deposit) (35456) ; 
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lae bracelets from Jeypore, India (gift) 

(33473); Chinese and Japanese pottery 

and bronzes (gift) (33558). (See under 

George Harries. ) 
ScrENCE COLLEGE, Imperial University. 

(See under Tokyo, Japan.) 

Scott, Prof.W. B., Princeton University, 

Princeton, N. J.: Skeleton of condor 

eagle (32378); 43 birds’ skins from 

Patagonia (32774). Purchase. 

ScuppER, Prof. S. H., Cambridge, Mass. : 

Twenty-one specimens of Acridiide, 

representing 13 species (new to the 

Museum collection) (32534); 10 speci- 

mens of diptera, illustrating cotypes 

of Williston’s (33006); 151 specimens of 

hymenopterous parasites including 

some types and cotypes of Dr. A. 5. 

Packard and Dr. L. O. Howard (33071). 

SEAL, Wi1LuIAM P., Delair, N.J.: Two 

specimens of Chologaster cornutus and 

2 specimens of Elassoma zonata. 33107. 

SEeaTon-Karkr, H. W., Wimbledon, Eng- 

land: Collection of rude chipped im- 

plements of flint and quartzite (Soma- 

liland paleoliths). Purchase. 32485. 

SEATTLE FisH COMPANY. (See under 

J. O. Cates.) 

Suarp, Mrs. J. D. (See under New York 

Colonization Society.) 
Suaw, ALFRED V., Newton Highlands, 

Mass.: Seven specimens of Baffin Land 

fossils from the Ordovician (Trenton) 

formation. 33002. 

SHaw, Lieut. C. P., U.S. Navy, Alberene, 

Va.: Specimen of Diadophis punctatus. 

32622. 

SHaw, G. W., Corvallis, Oreg.: Specimen 

of tripolite. 33532. 

SHELDON, Prof. C. S., Oswego, N. Y.: 

Three beetles (32578); 25 specimens of 

diptera (33517) ; (see under Agriculture, 

Department of). 

SHEPARD, Dr. C. U., Charleston, 8. C.: 

Indian money from South Carolina, 

33109. 

SHEPHERD, CLYDE, Oklahoma City,Okla. : 

Two living specimens of Unio tubercu- | 
latus. 32798. 

SHERMAN, CHARLES E., Concepcion, 

Chile: Fourteen photographs of Pueblo 

Indian scenes. 35317. 

SHIRLEY, Harrison F., Enterprise, 
Idaho: Rear bone of gill of fish found 

in sedimentary sandstone. 33456. 
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SHock, W. H., commander, U. S. Navy, 

Washington, D. C.: Operculum and lin- 

gual ribbon of a specimen of Fulgur 

carica. 33241. 

SHRIVER, Howarp, Cumberland, Md.: 

Land shells, representing two species. 

32715. 
SHUFELDT, Dr. R. W., Takoma Park, 

D. C.: Eight specimens, representing 

a new species of Holospira, from Rio 

Grande Mountains, Brewster County, 

Tex. (32392); specimen of Conorhinus 

rubrofasciatus De Geer (32425); 2 pho- 

tographs of a stone ornament or charm, 

found near Stonington, Conn. (32500) ; 

Cliff mouse, Peromyscus truei, from Fort 

Wingate, N. Mex. (52550) ; crustaceans, 

insects, and shells from Fort Wingate, 

N. Mex. (32625); specimen of Lampro- 

peltis rhombomaculatus from the District 

of Columbia (32636); 4 photographs of 

birds and 3 photographs of mammals 

(32751). (See also under J. M. Hamil- 

ton. ) 

SHUFELDT, Dr. R. W., and PERCY SHU- 

FELDT, Takoma Park, D. C.: Water 

snake (Tropidonotus sipedon). 32452. 

SIMMER, Hans. (See under Carinthia, 

Austria: Die Freie Vereinigung Tiroler 

Botaniker, Dellach Oberdrauthale. ) 

Smmpson, J. H., Manatee, Fla: One hun- 

dred and thirty-five plants collected on 

the Keysof Florida (exchange) (33505) ; 

61 plants from Florida (exchange) 
(33560) ; 99 plants (gift) (33735). 

Simpson, R. L., Eufaula, Ind. T.: Speci- 

men of Corydalus cornutus Linn. 32314. 

SLosson, Mrs. ANNIET., Franconia,N. H.: 

Ten specimens of diptera (32311); 16 

specimens of diptera and 9 specimens of 

hymenoptera (32423); 9 specimens of 

hymenoptera (32848); moth, Hypopta 

anna Dyar (type specimen) (33599). 

SMALL, J. K., Columbia University, New 

York: One thousand five hundred 

plants from the eastern section of the 

United States (exchange) (32556) ; speci- 

men of Cassis mississippiensis (gift) 

(33045) . 
| SMITH, CHARLES L., Wayne, Iowa: Five 

hundred and eighty-four specimens of 

dried plants from Mexico and Central 

America. Purchase. 32805. 

SmirH, HARLAN I., American Museum of 

Natural History, New York City: Crus- 

taceans from British Columbia. 33334. 
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Smitn, Herserr H. 
negie Museum. ) ; 

SmiTH, Dr. H. M., U.S. Fish Commission : 

Small collection of dried plants col- 

lected at Lake Tahoe in 1896 (33037) ; 

snake from Monroe County, N. Y. 

(33178); 2 skull bones and a dermal 

plate of an Alligator Gar, Lepidosteus 

tristechus (33229). (See also under 

Fish Commission, U.S.) 

SmitH, Prof. J. B., New Brunswick, N.J.: 

Type specimen of Acronycta manitoba 

Smith (32943); 7 specimens of Lampro- 

nota occidentalis Cr. (33312); 14 Cuban 

and Mexican plants (32877). 

SmitH, JARED G., Washington, D. C.: 
* One-hundred and forty-two outline 

sketches of the achenia of Sagittaria 

(33129); 255 specimens of plants col- 

lected by G. Jermy in Mexico, Texas, 

and Hungary (33279); galena (sulphide 

of lead) (32484). 

SmitH & Wesson, Springfield, Mass. : 
Thirty-eight caliber hammerless safety 

revolver and a solid frame hand-eject- 

ing revolver. ‘“O.” 33409. 

SMITH, WILLIAM R., superintendent, 

Botanic Garden, Washington, D. C.: 

Six specimens of Yucca. 32694. 

SMITHE, J. Curtiss, Washington, D. C.: 

Tomahawk found on the grounds sur- 

rounding the monument erected in 
memory of Father Rale and the Nor- 

ridgewock tribe, who were killed by 

the English in 1616. 33209. 

PROVO Cr hee jr. Clinton, IN. a: 

Weathered and unweathered alnoite. 

33501. 

SMITHSONIAN INSTITUTION, Mr. 

Langley, Secretary: 

(See under Car- 

Somekr 

Ten pieces of electrical apparatus. 

Deposit. 32407. 

Engraving of Lewis H. Morgan. 

32753. 
Collection of photographs taken by 

the Hayden and other surveys, and 

Gift. 

a portfolio containing specimens of 

Alge. Received through Miss Lucy 

H. Baird. 32842. 
Collection of ethnological and archieo- 

logical objects from the District of 

Columbia. Received through Mrs. 

Eugenia Phillips and Mr. Thomas 

Lee. 32872. 
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Collection of ethnological and archieo- 

logical objects from the South Sea 

Islands. Received through Mrs. Eu- 

genia Phillips and Mr. Thomas Lee. 

Lent. 32873. 

Morse telegraph register. Presented 

to the Smithsonian Institution by 

Rey. Henry Scheib; transmitted by 

Mr. Richard Ortmann, and deposited 

in the National Museum. 52976. 

Transmitted from the Bureau of Ethnol- 

ogy, Maj. J. W. Powell, Director. 

Collection of ancient pottery and other 

ethnological objects from Arizona, 
made by Dr. J. Walter Fewkes 

(32434); mescal bread obtained from 

the Mescalera Apache Indians of 

New Mexico (32592); 3 shields and 

other paraphernalia belonging to a 

Kiowa Indian camp (32642); insects, 

marine invertebrates, birds’ skins, 

plants, snake, mollusks, vertebrate 

bones, 2 specimens of Phoca from 

Greenland, and 5 pairs and pieces of 

caribou antlers, Eskimo skulls and 

other bones from Eskimo graves, Es- 

kimo lamps, a pair of Eskimo wo- 

man’s boots, and a model of an Eski- 

mo igloo, from Greenland, collected 

by Robert Stein (32683); human 

skulls (32754); collection of ethno- 

loyical objects from Patagonia and 

Terra del Fuego, made by J. B. 

Hatcher in 1896 and 1897 (32817); 

collection of stone implements, etc., 

from an old village site in Wichita, 

on North Fork of the Red River, 

Kiowa and Comanche Reservatior, 

Okla. (32847) (collected by James 

Money); 22 boxes containing collec- 

tions of Dr. J. Walter Fewkes in 

Arizona during the summer of 1897, 

comprising ancient pottery, etc. 

(32857) ; stone implements collected 

by William Huber, Hamilton, Ohio 

(382912); archxological objects ob- 

tained from stone graves on the Ohio 

River near Maysville, Ky. (33411) 

(collected by Gerard Fowke); ‘‘med- 

icine stone” or fetish of the ‘‘ Dog 

Society ” of the Indians, transmitted 

by L.L. Meeker, Darlington, Okla., 

and transferred to the National Mu- 

seum (33449) ; pairofsandals obtained 

from the Pima Indians, from Salt 
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River Valley, Arizona (33579). (See 

under A. L. Bolton, J. H. Bratley, 

James Crockett, Henry 8. Gane, W. 

A. Kelker, John McCardell, B. Og- 

born, C. A. Pope, A. F. Spiegelberg, 

V. W. Taylor, H. G. Webb.) 
Transmitted from the National Zoological 

Park; Dr. Frank Baker, superin- 

tendent: 
Marmoset, mink, seal, five young pan- 

thers, and a lynx (32330); snake 

(Opheosaurus ventralis), from New 

Smyrna, Fla. (32355) ; Blue Jay, Cyano- 
citta stelleri annecteris (32446) ; 2 speci- 

mens of Vonachus tropicalis, Auchenia 

lama, Felis pardus, Putorius vison, and 

Zalophus californianus (32473): speci- 

mens of Cervus canadensis, Cariacus 

virginianus, and Putorius vison (32590) ; 

Putorius vison from Virginia, and 
Cynocephalus anubis from New York 

(32609); Clarke’s Nutcracker, in the 

flesh (32674); Farancia abacura, from 

Virginia (32714); osprey, in the flesh 

(32727); snake (Rhinochilus lecontei), 

from Texas (32824); lizard (Basiliscus 

vittatus), from Honduras (32825); 

Puma, Felis concolor, and California 

Sea Lion, Zalophus  californicus 

(32846); specimen of Crotalus conflu- 

entus, from Kansas (32892); Coluber 

obsoletus, from Maryland (32893); 

Ophidolus doliatus, from the District 

of Columbia (32894); kangaroo (Mac- 

ropus giganteus), in the flesh (32946) ; 

jay (Perisoreus), in the flesh (32962) ; 

Mitua tuberosa,in the flesh (32965) ; 

Crotalus confluentus from Kansas 

(33072); Virginia deer, Cariacus vir- 
gimianus, elk (Cervus canadensis) 

(33075); Crotalus adamanteus, from 

Florida (33073); anubis baboon, 

Cynocephalus  anubis, hamadryas, 

Cynocephalus hamadryas, peccary, 

Dicotyles tajacu, lynx, Lynx rufus 

maculatus (33106); Mule Deer, Cari- 

acus macrotis, Spider Monkey (Ateles) 

(33177); brant, White Ibis, Canada 

goose, Toulouse goose, diamond rat- 

tlesnake (83206); crocodile (Croco- 

dilus americanus), from Honduras 

(33225); hamadryas, Cynocephalus 

hamadryas, lynx, Lynx rufus macu- 
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latus, puma, Lelis concolor (33258) ; 

Antilocapra americana and Vulpes 

velox (33427); Alligator mississippi- 

ensis (33471); lynx, Lynx rufus, pec- 

cary, Dicotyles tajacu, Black Bear, 

Ursus americanus (33548); Prong- 

horn Antelope, Antilocapra ameri- 

cana, Kit Fox, Vulpes velox (33559) ; 

Drymarchon corais couperi, from Flor- 

ida (33562) ; Cebus hypoleucus (33667) ; 

parrot (35702); skeletons of Golden 

Eagle, Wood Ibis, Red-tailed Hawk, 
and three magpies (33708). 

SNOWDEN, R. P. (See under Pennsylva- 

nia Railroad Co.) 

SnyDER, D.T., Washington, D.C.: Sheet 

of tickets issued by the Potomac and 

Shenandoah Navigation Lottery, No. 2, 

in 1812. 32856. 

SNYDER, Dr. ELIZABETH, Philadelphia, 

Pa.: Four photographs of Moki and 

Yava Supai Indians, 33151. 

SnypDeER, Dr. F. D.,Ashtabula,Ohio: Parts 

of two human skeletons; implement; 

notched sinker, 6 water-worn pebbles, 

plaster cast of polished stone hatchet; 

also map showing the location of the 

mound in which it was found. 33692. 

SOCIEDAD GEOGRAFICA. (See under 

Lima, Peru.) 

SORENSEN, P. H., Jakobshavn, Green- 

land: Ethnological objects; birds, 

mammals, fishes, Holothurians; and 

crustaceans; from Jakobshavn, Green- 

land. Exchange. 33134. 

Sorin, THomAS R., Bisbee, Ariz.: Two 

specimens of polished stalagmites, 

from Copper Queen mine, Arizona. 

32421. 
SouTHwIck, W.C., Raritan, N.J.: Speci- 

men of Swainson’s Thrush. 32547. 

SpaInHourR, Dr. J. M., Lenoir, N. C.: 

Specimen of Monohammus confusor 

Kirby. 952804. 
SPENCE, R. 8., Paris, Idaho, transmitted 

through U.S. Geological Survey : Three 

specimens of Triassic Ammonites (Mee- 

koceras) from Idaho. 32365. 

SPEELMAN, M. R., Washington, D. C.: 

Bat, in the flesh, from the District of 

Columbia. 33342. 

SPERLING, ESTELLA, Washington, D. C.: 

Abnormal hen’s egg. 33620. 



LIST OF ACCESSIONS. 

SPIEGELBERG, A. F., Santa Fe, N. Mex., 

transmitted by Bureau of Ethnology: 

Rude stone image (deposit) (32585) ; 

2 stone images from an ancient pueblo 

in New Mexico (gift) (32766). 

SPINDLE, H. H., Shenandoah, Va.: Spec- 

imens of Harrisina americana Boisduval. 

32725. 
Spratt, M. B., New York City: Specimen 

of Phobetron pithecium, Abbott & Smith, 

32551. 
SquyER, Homer, Wibaux, Mont. : Fresh- 

water shells, representing three species 

(33410); 23 specimens of Upper Creta- 

ceous invertebrate fossils, representing 

8 species, from Montana (33461); land 

and fresh-water shells from Montana 

(33497) ; living unios. Purchase. 32870. 

Stanton, T. W. (See under James M. 

Hamilton. ) 

STANTON, Rev. W. A., St. John’s College, 

Belize, British Honduras: Shells, cor- 

als, Echini, and other marine inverte- 

brates from St. Georges Cay, near Belize 

(32631); 3 specimens of sea-urchin, 

coral, and marine shells (33060) ; corals 

and barnacles (33237); crustaceans 

from Belize and vicinity (33442); 17 

corals and 2 sea-urchins from Spanish | 

Cay, near Belize (33474). 

STEARNS, ELMER, Salt Lake City, Utah: 

Seeds of Dasylirion sp. 32424. 

Srrarns, Dr. R. E.€., Los Angeles, Cal.: | 

Specimen of Tivela crassatelloides from 
California. 32464. 

STrpMAN, Prof. J. M., transmitted 

through Dr. L. O. Howard, Columbia, 

Mo.: Type specimen of Nothris maligem- | 

mella Murtfeldt. 33416. 

STEELE, E.S., Washington, D. C.: Speci- 

men of Onoclea struthiopteris (32327) ; 

specimen of Gyrostachys simplex. 

(82513); 8 plants from in and near 

Washington, D. C. (32880). 

STEIN, RobeRT. (See under Smithsonian 
Institution, Bureau of Ethnology.) 

STEINER, Dr. ROLAND, Grovetown, Ga.: 

Collection of stone implements and 

archeological objects from an aborigi- 

nal village site, Kiokee Creek, Columbia 

County, Ga. (32334) (32670); archie- | 

ological objects from shell-heap on the 

Savannah River at the mouth of Kiokee | 

boxes containing | Creek (32800); 7 

archxological objects from an aborigi- 

nal quarry and village site near Burts 

LG 

STEINER, Dr. ROLAND—Continued. 

Mountain, Columbia County, 

(32871); stono relics from Columbia 

County, Ga. Deposit. (32930). 

STrE1Tz, ADAM, Baltimore, Md.: Fourteen 

plants collected in Maryland. 32361. 

STEJNEGER, Dr. L., U. 8S. National Mu- 

seum: Natural history material from 

Japan and Kamchatka (33024); 2 bear 

skulls from Yezo Island, Japan, ob- 

tained by Prof. S. Nozawa, at Sapporo, 

Yezzo (33114); natural history ma- 

terial from Commander Islands (33192) ; 

snapping turtle from Maryland (33512). 

STreRKI, Dr. V., New Philadelphia, Ohio: 

Living unios, representing 4 species, 

from Marietta, Ohio. 52649. 

STEVENS, M. A., Newark, N. J.: Badge 

of the Woman’s Relief Corps (auxiliary 

to the Grand Army of the Republic). 

32929. 

STEVENS, S. GEORGE, Lincoln, N. Y.: 

Specimens of Pemphigids. 32575. 

STEVENSON, Mrs. CORNELIUS, Philadel- 

phia, Pa.: Four photographs of ancient 

arbalists. 33287. 

STrew art, Mrs. JUNO, Washington, D. C.: 

Portraits on wood of President and Mrs. 

Madison, and a photograph of their 

home at Montpelier. 32487. 

Stewart, Dr. R. E., Goldendale, Wash. : 

Photograph of an arrowhead and bone 

holders. 32646. 

Stewart, Dr. T. B., Lockhaven, Pa.: 

Broken gunstock with the name “ h. 

Wetzel” cut on one side, found in a 

creek at Waynesboro. 33591. 

STILES, CHARLES WARDELL, Department 

of Agriculture: Parasites (32339, 32340). 

Deposit. 

STILLWELL, L. W., Deadwood, S. Dak.: 

Two specimens of Placenticeras and 

one specimen of Prionocychus. Pur- 

chase.  ‘°@.” 33425. 

Stonb, Gen. Roy, Department of Agri- 

culture: Twenty geological specimens 

and 12 fossils from phosphate beds. 

32740. 

Storms, Prof. J. W., Ashland, Oreg.: 

Three specimens of fossiliferous sand- 

stone from the Chico formation, south 

side of Bear Creek, Ashland, Oreg. 

32366. 

Straus, Professor and Mrs. Cart, Port 

Orange, Fla.: One hundred and sixty- 

one specimens of cryptogamic plants 

Ga, 
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STRAUB, Professor and Mrs. Cart— 

Continued. 

belonging to the late Prof. F. C. 

Straub (32784); 3 boxes containing 

1,403 plants collected by the late Prof. 

F.C. Straub (33446). (See under Prof. 

O. F. Cook.) 

| 
| 
| 
| 

STRICKER, J., Philadelphia, Pa.: Shuttle | 

belonging to an ancient loom. 33475. 

StrropE, Dr. W. 8., Lewiston Ill.: Seven 

specimens representing 2 species of | 

unios from Georgia (32430); 2 living 

unios from Illinois (82462); living 

Unionide (32463); living Unionids 

representing 6 species from the Ilinois 

River (82478); 3 unio shells contain- 

ing animals (32951). 

SuBLETT, FRANK L., Staunton, 

Crab-spider, Acrosoma gracile Walck. 

32390. 

SULZBERGER, Davip, Philadelphia, Pa.: | 
Jewish burial prayers (parchment 

manuscript on board). 33602. 

Sumwa tt, C.H., New York City: Speci- 

men of Pelidnota sumptuosa Vigors. 

32530. 

SURBER, THADDEUS, 

Springs, W. Va.: 

White Sulphur 

Vials ce 

Twelve mammals | 

(gift) (32735); 2 skins of Fox Squirrel, | 
Sciurus ludovicianus vicinus (exchange) 
(32844). 

SWINGLE, Prof. W. T. (See under Agri- 

culture, Department of.) 

TABER, Miss Mary A., Mabel, Minn.: | 

Leaf-cutting 

Smith. 82455. 

Tart, Rk. E., Leadville, Colo. : Upper por- 

tion of a femur of Procamelus. 

Taunt, Lieutenant. 

Admiral Francis A. Roe.) 

TAYLOR, V..W., West Winsted, Conn. 

(transmitted through Bureau of Eth- 

nology): Stone implements from Far- 

mington River valley. 32860. 

TAYLOR, WILLIAM TatTE, Hannock, 

Mont.: Specimen of molybdenite from 

Madison County, Mont. 32375. 

Bee, Megachile frigida | 

33412. | 
(See under Rear- | 
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THAYER, A. H., Dublin, N. H.: Specimen 

of Brewster’s Warbler, Helminthophila 

leucobronchialis (382663) ; snake (Storeria 

dekayi) (32673). 
THompsoN, J. F., Anacostia, D.C.: Hand 

grenade found on a battlefield near 
Bladensburg. 33179. 

THOMPSON, J. F., Anacostia, D.C.: Pow- 

derhorn, probably of Revolutionary 

era; sword found at Fort Greble, D.C., 

during the civil war, 1861-1865; bridle, 

bit, and lariat captured during the 

Mexican war by G. H. Miller, assistant 

architect of the Capitol. 33686. 

THOMSON ELECTRIC WELDING CoMPANY, 

Lynn, Mass. (transmitted by Prof. 

Elihn Thomson): Nine specimens of 

electric-welded work, consisting of 
parts of bicycles. 33015. 

THOMSON, ELIHU. (See under Thomson 

Electric Welding Company.) 

THuROW, F.W., Harvester, Tex. : Twenty- 

nine plants from Texas. 32902. 

TICHENOR, G. H., Washington, D. C.: 

Nest and four eggs of English Sparrow. 

32433. 

Topp, AURELIUS, Dunedin, Fla.: Speci- 

men of Agkistrodon piscivorus from 

Florida (32850); laps fulvius from 

Florida (33273). 

Tokyo, JAPAN, Science College, Imperial 

University (received through Dr. I. 

Ijima): Reptiles and batrachians from 

the Island of Formosa. 33448. 

TOLLIN, Oscar, Marco, Fla.: Shells from 

near Cape Romano, Florida (326382, 

32680). 
ToNER; Dr. J. M. (deceased): Badge of 

the Ninth International Medical Con- 

gress, 1887. 32813. 

TorPinG, D. LeRoy, Washington, D. C.: 

Fifty-two plants. Exchange. 32577. 

| Toumry, Prof. J.W., Tucson, Ariz. : Spec- 

fe | 

TELEGRAPHIC HISTORICAL SOCIETY OF | 

Norta AMERICA (transmitted by Mr. | 
George C. Maynard, Washington, D. 

C.): Morse telegraph register made in 

1860, and used on the Elmira division | Tracy, S. M., Biloxi, Miss.: 
of the Northern Central Railway from | 

1862 to 1868. Deposit. 

TELLER, Dr. E. 

Department of.) 

33262. 

imen of Ligusticum scopulorum. 32708. 

(See also under Agriculture, Depart- 

partment of.) 

TOWNSEND, CHARLES H., U.S. Fish Com- 

mission: Bones obtained from an an- 

cient shell heap at Agattu Island. 

82595. (See also under Ogden, Capt. 

ssa) 

Fifteen 
plants from Mississippi. 33218. 

| Trask, Mrs. BLANCHE, Avalon, Santa Cat- 
(See under Agriculture, | alina Island, Cal.: One hundred plants 

trom California. Purchase. 32954. 
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TREASURY DEPARTMENT, U. S. Life-Sav- 

ing Station, transmitted by Capt. J. J. 

Dunton, keeper, Ocean City, Md. : Spec- 

men of Trichiurus lepturus. 32554. 

TRELEASE, Prof. WILLIAM, Missouri Bo- | 

tanical Gardens, St. Louis, Mo.: Five 

specimens of Agaves and 9 specimens of 

Dasylirion. 32911. (See under Agri- 

culture, Department of.) 

TRICE, V., Prague, Bohemia: Eight alco- 

holie preparations of cartilagenous 

fishes. Purchase. 33564. 

TRUE, F. W., U.S. National Museum: | 
: | 

Mammal skins and skulls, reptiles, | 

birds’ skins, insects, marine inverte- | 

brates, fishes, from Maine. 32542, 

TURNER, H. W. (See under J. A. Edman; 

Interior Department, U.S. Geological 

Survey, and G. W. Kimble). 

TURNER, L. M., Washington, D. C.: | 

Danish lantern. Purchase. 33547. 

TurneER, Dr. PEYTON. (See under Agri- 

culture, Department of.) 

TYLER, A. A., Schenectady, N. Y.: Fifty- 

seven plants from Staten Island sea- 

board. Purchase. 32687. 

ULKE, HENRY, Washington, D. C.: 

Specimen of Bembidiwn vile Lecoute, 

from California (new to the collection). 

32716. 

ULRicH, E. O. 

partment, U. 8. Geological Survey.) 

UNDERWOOD, C. F., National Museum, 

San José, Costa Rica: 

birds’ eggs. Exchange. 33155. 

VAN DEUSEN, Mrs. Atys B., Hartford, 

Conn.: Large platter and dinner plate 

(See under Interior De- | 

Twenty-one | 
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VASEY, Miss FtorA N., U.S. National Mu- 

seum: Highty plants from Nantucket, 

Mass.; (32552); 6 plants (32616); 2 

plants (32692): 2 specimens of Acer ru- 

brum (32781). 

VasEy, G. R. (See under Agriculture, 

Department of. ) 

VAUGHAN, 'l’. WAYLAND, U.S. Geological 

Survey: Eocene fossils from Louisiana 

(gift) (52374); 17 Tertiary corals from 

Europe and Cretaceous Rutistidie (gift) 

(33288); 7 Tertiary corals from Europe 

(purchase) (83367); land and fresh- 

water shells from Alabama (gift) 

(33734). 
| VienNnA, Austria: K. K. Naturhistoris- 

(32710); small plate and cream pitcher | 

(83500); 3 dinner plates and a tea plate | 

(32504). Deposit. 

Van Horne, C. P., Glen, N. Y.: Rude 

chipped implement (gift) (83076); frag- 

ments of pottery from prehistoric Mo- | 

hawk camp sites, also 1 flint implement 

(exchange) (33266). 

VaN HynincG, T., Des Moines, Iowa: 

Fifty-five shells from various localities. 

32492. 

VAN NEss, jr., JOHN, De Soto, Miss. : Thir- 

teen specimens of Tertiary invertebrate 

fossils, rib of fossil cetacean, and tooth 

of fossil shark. 33121. 

VANDEVENTER, G. B., Huntsville, Ala. : 

Pentremite from Madison County, Ala. 
33485. ( 

ches Hofmuseum, Botanische Abtheil- 

ung, transmitted by Dr. G. von Beck: 

One hundred plants (33272); transmit- 

ted by Dr. Theo. Fuchs; 65 specimens 

of Tertiary plants representing 9 spe- 

cies (82698). Exchange. 

VOLLAND, Mrs. 

Pa. : 

battlefield. 

LARISSA, Gettysburg, 

Shell-cap from the Gettysburg 

Purchase. 33675. 

| WACKSMUTH, Mrs. CHARLES; Burling- 

ton, lowa: Eight crinoids and 2 blast- 

oids from the St. Louis formation of 

Alabama. 33352. 

WAGHORNE, Rey. A. C., Bay of Islands, 

Newfoundland: Thirty-nine specimens 

of dried lichens (gift) (33016) ; 85 Lab- 

rador lichens and a specimen of Sphag- 

num (purchase) (33193). 

WAGNER FREE INSTITUTE OF SCIENCE, 

Philadelphia, Pa.: Type specimen of 

Pectunculus virginie Wagner. 33478. 

WAKEHAM, Dr. WILLIAM, Department of 

Marine and Fisheries, Ottawa, Canada: 

Diatoms, marine invertebrates, fishes, 

and mollusks. 33479. 

WatcottT, Hon. CHARLEs D., Acting As- 

sistant Seeretary U. S. National Muse- 

um: Three pairs of antlers of Cervus 

carolinensis, from Yellowstone National 

Park. 33544. 

WALKER, BRYANT, Detroit, Mich.: Three 

unios from Alabama (32764). 

WALKER, Mrs. S. B., Castle Rock, Colo. : 

Teeth of fossil shark. 33302. 

WALLINGSFORD, W. W., U. S. National 

Museum: Gold button of the Union 

Veteran Corps (32938); pearl from a 

specimen of Venus mercenaria; Chesa- 

peake Bay, Maryland (33236). 
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WALPOLE, F. A., Department of Agricul- 

ture: Plant. 32569. 

WaAMSLEY, F. W., Bridgeton, N. J.: Two 

jellyfishes and a specimen of coral. 

33263. 
Wak DEPARTMENT, transmitted by Gen. 

R. A. Alger, Secretary of War: Medal 

of honor, and bow-knot issued to offi- 

cers and soldiers for gallantry in mili- 

tary service (33431); Army Medical 

Museum, a collection of 2,205 specimens 

of Indian crania (33553). (See under 

Clarence B. Moore.) 

WarD, Prof. LEsTER F’., U.S. Geological 

Survey: Ninety-two plants from Chi- 

cago, Ill. (32561); 100 plants collected 

in Kansas (32697). 

WARDER, BUSHNELL & GLESSNER COM- 

PANY, Chicago, Ill.: Four photographs 

of ‘‘Champion” binders. 33576. 

WaRD’s NATURAL SCIENCE ESTABLISH- 

MENT, Rochester, N. Y.: Thirteen le- 

murs (purehase) (32381); 5 mammal 

skins and skulls (purchase) (32382) ; 

32 birds’ skins (purchase) (32594); 

collection of sponges, corals, echini, 

(purchase) ‘‘N ” (33235); 74 Upper Car- 

boniferous fossils from Graham, Tex. ; 

12 crinoids from the Niagara of Perry- 

ville, Tennessee (exchange) (33362); 

ores from various localities (purchase) 

“OQ” (33370); skin of Wandering Alba- 

tross (purchase) ‘‘O” (33388); series 

of Beecher Brachiopod models, consist- 

ing of 20 specimens (purchase) ‘0O” 

(33406); septarian nodules (purchase) 

(33462); photographs and negatives of 

(33690); nickel and cobalt specimens 

(purchase) ‘‘O” (33663); skull of por- 

poise (purchase) (33684); skeleton of | 
fresh-water dolphin (gift) (33684). 

WASHINGTON, HENRY S., Locust, N. J.: 

Typical Italian and other volcanic 

rocks. 32734. 

WATANABE, Kano, Hongoku, Tokio, Ja- | 

pan: Two hundred and thirty-four 

specimens of Japanese plants. 

chase. 33657. 

Warkins, J. E., U. 8. National Museum: 

An etched half-tone picture of the Mon- 

itor and Merrimac,froma wash drawing 

by Sheppard. 32758. 

Watson, T. L., Chatham, Va.: Fresh and 

decomposed diabase. 33486. 

Pur- | 
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WAYMAN, G. TURNER, Trinidad, West 

Indies: Cicada pupa, affected with Hn- 

tomophora. 32318. 

WAYNE, ARTHUR T., Mount Pleasant, 

S. C.: Three birds’ skins (exchange) 

(32387) ; 2 birds’ skins (gift) (32388). 

WeEBsB, H. G., Castle Gate, Utah (trans- 

mitted by Bureau of Ethnology): 

Small piece of cordage from a cave 

dwelling on Minnie Maud Creek, Utah. 

32967. 
WEBB, JOHN S., Disputanta, Va.: Barred 

owl. 33801. 

WEBBER, H. J. (See under Agriculture, 

Department of.) 

WEBSTER, Prof. F. M., Wooster, Ohio: 

Nineteen specimens of Blissus leucop- 

terus Say. 32451. 

WeEED, W.H. (See under Interior De- 

partment, U.S. Geological Survey.) 

WEEDEN, W.C., U. S. National Museum: 

Five rats. 33718. 

WENTZ, J. F., Ellsworth, Wis.: Specimen 

of Sorex personatus. 32502. 

WENZEL, F. W., Philadelphia, Pa.: In- 

sects representing species new to the 
Museum collection. 32820. 

WESTERN PENNSYLVANIA HISTORICAL 

Society, Bellevue, Pa. (transmitted by 

Thomas Harper, curator): Carbonifer- 

ous plants found on Peters Creek, Wash- 

ington County. Exchange. 33085. 

WESTGATE, W.W., Houston, Tex.: Speci- 

mens of living Unionide. 32593. 

WETMORE, GEORGE H., Hilo, Hawaii: 

Plant. 33420. 
| WETZLER, JULIUS, Holbrook, Ariz.: Toy 

a Finback Whale skull (purchase) | ladle, obtained from a ruin near Hol- 

brook. 32476. 

WHEELER, C. F., Michigan Agricultural 

College, Agricultural College, Michi- 

gan: Five specimens of Tradescantia 

from the grounds of the Michigan Agri- 

cultural College: Exchange. 33322. 

White, A. Ho_tts, Braintree, Mass.: One 

hundred and sixty-two specimens of 

Baffin Land fossils, representing 39 

species. Purchase. 33146. 

Waite, Davin, U.S. Geological Survey: 

specimen of Turnstone (Arenaria inter- 

pres) from Greenland (32712); woman’s 

costume and snow knife, obtained from 

the Eskimos of Greenland (33587). 

(See also under E. G. Dyer and Charles 

Schuchert. ) 
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WHITED, Kirk, Ellensburg, Wash.: 

Twenty-nine plants from Washington. 

32812. 
WuitInG, Dr. C. A., University of Utah, 

Salt Lake, Utah: Toad (Bufo columbi- 

ensis) (32477); fresh-water crustaceans | 

(33102); specimens of alge, insects, | 

and marine invertebrates from Salt 

Lake City (33484). 

WICKHAM, Prof. H. F., Iowa City, Iowa: 

Pompiliid, Agenia architecta Say, anda 

specimen of Trachelas tranquilla Hentz. 

32441. 

WiLpErR, G. D., Pekin, China: Twenty- 

three skins of Chinese birds, received | 

in exchange. (33017, 33230, 33741.) 

WILLIAMS, F. H., Greene, N. Y.: Two 

hundred and ninety paleozoic fossils, 

representing 101 species. 33103. 

WILLIAMS, Dr. F. H., Bristol, Conn.: | 

Four photographs of rock bowlders 

with curious markings. 33138. 

WILLIAMS, Isaac, Meadville, Pa.: Geo- 

metrid moth, Hamatopsis grataria Fabr. 

32544. 

WiiiiamMs, R. S., Columbia Falls, Mont. 

(received through Department of Agri- 

culture): Twelve plants collected in 

Montana in 1897. 32901. 

WILLIAMSON, E. B., and OGBURN, R. C., 

Columbus, Ohio: Two specimens of 

a supposed new Darter, Ltheostoma 

sciotense, from Big Walnut Creek, 

Scioto River, near Columbus, Ohio. 

33135. 

WILLIAMSON, Mrs. M. BurTON, Los Ange- 

les, Cal.: Specimens of Modiola capax 

Conr., from San Pedro and Redondo, 

Cal. 32793. 

WILLISTON, Prof. I. W. (See under Kan 

sas, State University of. ) 

Witson,G. W. (See under Florida Times- 

Union and Citizen.) 

WINCHESTER REPEATING ARMS Com- 

PANY, New Haven, Conn.: Three mod- 

ern Trifles. 33491. 

WINSLOW, Lieut. HERBERT, U. S. Navy, 

Boston, Mass.: United States flag used 

on board the U.S. S. Kearsarge at the 

time of the surrender of the Confed- 

erate steamer Alabama 33686. 

Winton, Rev. GrorGE B., San Luis 
Potosi, Mexico: Twelve photographs 

mg 

| WINTON, Rey. GEoRGE B.—Continued. 

of scenery near Lake Patzcuaro, Mex- 

| ico. 33519. 
WOLTZ, GEORGE W., U.S. National Mu- 

seum: Sharp’s carbine, issued by the 

United States Government to Baker’s 

Cavalry and used throughout the war 

of the rebellion (deposit) (32832) ; speci- 

mens of Mus decumanus from Washing- 

ton, D. C. (33586, 33622); 3 specimens 

of Mus decumanus (33664). 

| WOLVERTON, N. (See also under Agri- 

| culture, Department of.) 

| Woop, C. F., Marion, N. Y.: Parasites 
(Pelecinus polyturator Drury, and Tha- 

lessa lunator Linn.). 32514. 

Woop, J. MEDLEY, Natal Botanic Gar- 

dens, Serea, Durban, Natal, Africa (re- 

ceived through Department of Agri- 

culture): One hundred and seventy-five 

plants. Exchange. 33648. 

WOODDELL, G. P., Seven Oaks, Fla.: 

Sea-urchin, fragment of Pterogorgia 

acerosa Ehrenbers, and 2 marine shells. 

32474. 

WooLtman, Louis, Philadelphia, Pa.: 

Tertiary fossils from the Dismal 

Swamp. 33080. 

Wooster, A. F., Norfolk, Conn.: English 
half-penny: George III. 33720. 

WORCESTER, Prof. D. C., Ann Arbor, 

Mich.: A large collection of birds’ 

skins and birds’ eges and nests from 

the Philippine Islands. 32543. 

WorRTHEN, C. K., Warsaw, IIl.: 

and skull of mink. 33608. 

Wriecut, B. H., Penn Yan, N. Y.: Unios 

from Eastern and Southern parts of the 

United States (32367, 33397, 32450, 

32504, 32619, 32914, 32935, 32998, 33026, 

33133, 33175). 

WriGHt, W. G., San Berna-dino, Cal.: 

Lizard, Sceloporus magister. 32835. 

WRIGHTSEN, Miss ANNIE, Albany, N. Y.: 

Fifteen pieces of electrical apparatus. 

Purchase. 33204. 

Wyrnkoor, A. G., Charlestown, W. Va.: 

Caterpillar of Sphinx moth, Thyreus 

abbottii Swains. 32442. 

YAN Foo Ler, New York City (trans- 

mitted by Mr. W. V. Cox): Three agri- 

cultural implements. 33033. 

YouneG, Dr. G. B., U.S. Marine-Hospital 

Service, Delaware Breakwater Quaran- 

Skin 

tine Station: Snake. 
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ZABRISKIE, Rey. J. L., Flatbush, Long | ZEILLER, RENE—Continued. 
Island (transmitted through Depart- | from Serkis-Bey, near Amasra, Asia 

ment of Agriculture): Forty-five speci- Minor, and 3 specimens of Neuwropteris 

mens of coleoptera, hemiptera, and |  scheebani Stur. from northern France. 

hymenoptera (33211); 24 specimens of 32840. 

hymenoptera (33331). Zuck, F. A., Holbrook, Ariz.: Silicified | 
ZEILLER, RENE, Paris, France: Two spec- | wood from Arizonaand Montana. Pur- 

imens of Neuropteris scheuchzeri Hotfm. | chase. ‘O.” 33662. 



APPENDIX III. 

STATEMENT OF THE DISTRIBUTION OF SPECIMENS DURING THE 

YEAR ENDING JUNE 30, 1898. 

AFRICA. 

Albany Museum, Grahamstown, South 

Africa: Bird skins (84 specimens). 

Exchange. (D. 11237.) 

AMERICA. 

NortTH AMERICA. 

CANADA. 

New Brunswick. 

Natural History Society of New Bruns- 

wick, St. John: Fossil plants (90 

specimens). Exchange. (D. 11717.) 

Ontario. 

Geological Survey of Canada, Ottawa: | 

Fossils from Thedford, Ontario (276 

specimens, 43 species). Lent for 

study. Sponge (Grantia monstruosa). | 

Gift. (D. 11105, 11763.) 

UNITED STATES. 

Alabama. 

Ninth District Agricultural School, | 

Blountsville: Rocks and ores (104 

specimens, set 37). Gift. (D. 11566.) 

University of Alabama, Tuscaloosa: 

Cambrian Medusz (4 specimens). 

Gift. (D.11609.) 

Arkansas. 

Arkadelphia Methodist College, Arka- | 

delphia: Marine invertebrates (312 

specimens, Series VI, set 18). Gift. | 

(D. 11446.) | 
California, 

Brandegee, Katherine, San Diego: 

Plants (2 specimens). Exchange. 

(D. 11553. ) 
Brandegee, T.S.,San Diego: Plant (1 

specimen). Lent for study. Plants 

(3specimens). Exchange. (D. 11368, 

11773.) 

California Academy of Sciences, San | 

Francisco: Tsopods (15 specimens). 

Gift. (D. 11806.) | 

California—Continued. 

California College, Oakland: Rocks 

and ores (105 specimens, set51). Gift. 

Marine invertebrates (312 specimens, 

Series VI, set 31). Gift. (D. 11091, 

11485.) 

Cooke, Miss J. M.,San Diego: Shells(103 

specimens). Exchange. (D. 11839.) 

Fall, H. C., Pasadena: Beetles (136 

specimens). Lent forstudy. (D.11361.) 

Golden Gate Museum, San Francisco: 

Original stone implements (210 speci- 

mens, set 16); casts of arrowheads 

and spearheads. Exchange. (D. 

11296.) 

Grinnell, Joseph, Pasadena: Bird 

skins (57specimens). Lent for study. 

(D. 11177, 11233.) 

Jordan, David 8., Leland Stanford 

Junior University: Alcoholic fishes 

(8 specimens); Lamprey eel from 

Kamehatka (1 specimen). Lent for 

study. Commander Island fishes (15 

specimens). Exchange. (D. 11405, 

11750, 11692.) 

McGregor. R. C., Palo Alto: Bird skins 

(44 specimens). Exchange. (D.11601.) 

Colorado. 

Lee, Harry A., Denver: Geological ma- 

terial (48 specimens); volcanic rocks 

(7specimens). Exchange. (D.11613, 

11841.) : 

Richardson, D. A., Denver: Leptosy- 

napta girardii (1 specimen). Lent for 

study. (D.11391.) 

University of Denver, University Park: 

Rocks and ores (set 45}. Gift. (D. 

11262.) 

Connecticut. 

Cornell, Mrs. Thomas L., Derby: Pot- 

tery (15specimens). Exchange. (D. . 

11856.) 
Wesleyan University, 

Fossils (82 specimens). 

11622.) 

Middletown: 

Gift. (D. 
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Connecticut—Continued. 
Yale University Museum, New Haven: 

Palemonetes antrorum (6 specimens) 

and Cirolanides texensis (3 specimens). 

Exchange. (D.11729.) 

Delaware. 

Canby, W. M., Wilmington: Ferns (22 

specimens); Mexican plants (838 

specimens); plants (265 specimens). 

Exchange. (D.11511, 11923, 11950.) 

District of Columbia. 

Bartsch, Paul, Washington: Plants (12 

specimens). Exchange. (D. 11558.) 

Central High School, Washington: Ma- 

rine invertebrates (315 specimens, Se- 

ries VI,set 5). Gift. (D.11384.) 

Eastern High School, Washington: Ma- 

rine invertebrates (315 specimens, 

Series VI, set 5). Gift. (D. 11384.) 

Gill, Theodore, Washington: Starfishes | 

(6specimens). Forstudy. (D. 11549.) 

Girty, George H., U.S. Geological Sur- 

vey, Washington: English carbonif- 

erous fossils (211 specimens). 

for study. (D.11392.) 

Howell, E. E., Washington: Fossils (47 

specimens). xchange. (D.11742.) 

Powell, J. W., Bureau of Lthnology, 

Lent 

Washington: Pipes (25 specimens). | 

Lent for study. (D. 11850.) 

Schmid, EdwardS., Washington: Three 

bird skins; mounted peacock; skele- 

ton of monkey. Exchange. (D. 

11396, 11497, 11858.) 
Walcott, C. D., U.S. Geological Survey : 

One piece of Pueblo pottery. Ex- 

change. (D. 11846.) 
Western High School, Washington: | 

Marine invertebrates (Series VI, set 

6). Gift. Plants (46 specimens). 

Exchange. (D. 11385, 11536.) 

Florida. 

Simpson, J. H., Manatee: Rocks and 

minerals (70 specimens). Exchange. 

(D. 11861.) 

Georgia. 

Georgia Female Seminary, Gainesville: 

Marine invertebrates (312 specimens, | 

Series VI, set 10). Gift. (D.11426.) 

Lucy Cobb Institute, Athens: Marine 

invertebrates (312 specimens, Series 

VI, set 24). Gift. (D.11452.) 

North Georgia Agricultural College, 

Dahlonega: Marine invertebrates 

(312 specimens, Series VI, set 36). 

Gift. (D. 11528.) 
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Illinois. 

Coulter, J. M., University of Chicago, 

Chicago: Miscellaneous plants (10 

specimens). Exchange. (D.11423.) 

Field Columbian Museum, Chicago: 

Cyprinoid fishes (3 specimens). Ex- 

change. (D. 11678.) 

High School, Farmington: Marine in- 

vertebrates (312 specimens, Series VI, 

set 11). Gift. (D. 11427.) 
High School, Pittsfield: Marine inver- 

tebrates (312 specimens, Series VI, 

set 22). Gift. (D. 11450.) 
High School, Princeton: Marine inver- 

tebrates (315 specimens, Series VI, 

set 41). Gift. (D. 11565.) 
High School, Springfield: Rocks and 

ores (104 specimens, set 40). Gift. 

(D. 11362.) 
High School, Streator: Marine inverte- 

brates (312 specimens, Series VI, set 

25). Gift. (D. 11470.) 
High School, Table Grove: Marine in- 

vertebrates (315 specimens, Series VI, 

set 43). Gift. (D.11628.) 
Holmes, Samuel J., Chicago: Lopho- 

rvanthus (3 specimens). Lent for 

study. (J). 11587.) 

Irving Park School, Chicago: Rocks 

and ores (104 specimens, set32). Gift. 

(D. 11708.) 
Millspaugh, C. F., Chicago: Plants (8 

specimens). Lent for study. (D. 

11465.) 
Moffatt, W. S., Wheaton: Plants (24 

specimens). Exchange. (D. 11954.) 

Ottawa Township High School, Ot- 

tawa: Marine invertebrates (312 

specimens, Series VI, set 15). Gift. 

(D. 11434.) 
University of Chicago, Chicago: Vol- 

canic rocks (50 specimens). Ex- 

change. (D.11527.) 

Watase, S., Chicago: Three species of 

phosphorescent fishes. Lent for 

study. (D. 11658.) 

Indiana. 

City public schools, Washington: Ma- 

rine invertebrates (315 specimens, 

Series VI, set 1). Gift. (D. 11364.) 

Daniels, L. E., Laporte: Shells (208 

specimens). Exchange. (D.11278.) 

High School, Evansville: Marine in- 

vertebrates (312 specimens, Series VI, 

set 28). Gift. (D. 11471.) 



DISTRIBUTION 

Indiana—C ontinued. 
Lilly, Eli, & Co., Indianapolis: Plants 

(11 specimens). Lentforstudy. (D. 

11965.) 

Lowa. = 
Agricultural College, Ames: Plants (38 

specimens). Exchange. (D. 11955.) 

City schools, Osage: Rocks and ores 

(104 specimens, set 47); marine in- 

vertebrates (315 specimens, Series VI, 

set 4). Gift. (D. 11263, 11383.) 
Cox, L. A., Keokuk: Specimen of Cri- 

noid (Pentacrinus decorus). For 

study. (D.11770.) 

Denison Normal School and Business 

College, Denison: Rocks and_ ores 

(104 specimens, set 44); marine in- 

vertebrates (315 specimens, Series VI, 

set 3). Gift. (D. 11268, 11382.) 

Des Moines College, Des Moines: Ma- 

rine invertebrates (312 specimens, 

Series VI, set 16). Gift. (D. 11444.) 

High School, Algona: Minerals (57 

specimens, set 191). Gift. (D. 

11764.) 
High School, Clarinda: Rocks and ores 

(104 specimens, set 36). Gift. (D. 

11617.) 
High School, Cresco: Rocks and ores 

(104 specimens, set 42). Gift. 

11349.) 
High School, Innwood: Marine inver- 

tebrates (312 specimens, Series VI, 

set 7). Gift. (D. 11386.) 

High School, Lake Mills: Marine in- | 
vertebrates (318 specimens, Series VI, 

set 45). Gift. (D. 11701.) 

High School, Marion: Marine inverte- 

brates (318 specimens, Series VI, set 

46). Gift. (D. 11732.) 

High School, Marshalltown: Marine 

invertebrates (312 specimens, Series 

VI, set 32). Gift. (D. 11486.) 

High School, New Hampton: Rocks 

and ores (104 specimens, set 34). 

Gift. (D. 11629. ) 

Oceola County public schools, Sibley: | 

Rocks and ores (104 specimens, set | 

335)) 

Publie 

Gift. (D.11616.) 

schools, Forest City, Marine 

invertebrates (312 specimens, Series | 

VI, set 51); rocks and ores (104 | 

specimens, set 30). Gift. (D. 11788.) 

Public schools, Logan: Marine inverte- 

brates (312 specimens, Series VI, set 

21). Gift. (D.11449.) 

(D. 
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Towa—Continued. 

Public schools, Paullina: Marine in- 

vertebrates (318 specimens, Series VI, 

set 40). Gift. (D. 11556.) 

Publie schools, Spencer: Marine in- 

vertebrates (315 specimens, Series VI, 

set 34). Gift. (D. 11508.) 

Public schools, West Bend: Marine in- 

vertebrates (312 specimens, Series VI, 

set 9). Gift. (D. 11425.) 

Sac City Institute, Sac City: Marine 

invertebrates (318 specimens, Series 

VI, set 48). Gift. (D.11711.) 

Western Normal College, Shenandoah: 

Marine invertebrates (312 specimens, 

Series VI,set 27). Gift. (D.11467.) 

Kansas. 

Agricultural College, Manhattan : 

Plants (18 specimens). 

(D. 11953.) 

Campbell University, Holton: Rocks 

and ores (104 specimens, set 43). 

Gift. (D. 11332.) 

Chapman, George W., Cawker City: 

Corals (34 specimens); shells (133 

specimens). Exchange. (D. 11907.) 

Cooper Memorial College, Sterling: 

Marine invertebrates (312 specimens, 

Series VI, set 53.) Gift. (D. 11498.) 

High School, Lacygne: Dried marine 

invertebrates (126specimens). Gift. 

(D. 11435.) 

Kentucky. 

High School, Hopkinsville: Marine in- 

vertebrates (318 specimens, Series VI, 

set 39). Gift. (D. 11561.) 

| Louisiana. 
Frierson, Lorraine S., Frierson: Unioni- 

de (77 specimens). Exchange. (D. 

11775. ) 

Maine. 

Bayley, W. 8., Waterville: Geological 

material (5 specimens). 

(D. 11792.) 

Farmer, Miss Sarah J., Elliott: Photo- 

graphs of Professor Henry and of ex- 

perimental apparatus used by him. 

Lent for exhibition. (D. 11153.) 

High School, Presque Isle: Marine in- 

vertebrates (312 specimens, Series VI, 

set 57); rocksand ores (104 specimens, 

set 29). Gift. (D. 11905.) 

Knight, O.W., Bangor: Cistothorus stel- 

laris (8 specimens). Lent for study. 

(D. 11933.) 

Exchange. 

Exchange. 
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Maine—Continued. 
Lee, L. A., Brunswick: Twenty speci- 

mens each of Serolis and Apus. Ex- 

change. (D. 11321.) 
Normal School, Gorham: Minerals (57 

specimens, set 193). Gift. (D. 11835.) 

Williams, Mrs. Mary Wood, Mount Des- 

ert: Casts of Assyrian seals, Ex- 

change. (D. 11175.) 

Maryland. 
Maryland School for the Blind, Balti- 

more: Marine invertebrates (102 

specimens). Gift. (D. 11421.) 

Ortmann, Richard, Baltimore: Three 

photographs of the Morse telegraph 

register. (D. 11641.) 

Smith, J. Donnell, Baltimore: Plants 

8 (specimens). Exchange. (D. 11407, 

11596. ) 
Woman’s College, Baltimore: Cambrian 

fossils (12 specimens). Exchange. 

D. 11610.) 

Massachusetts. 

Bangs, Outram, Boston: Mammalskulls 

(10 specimens); 73 alcoholic speci- 

mens of mice; 1 skull of mink. Lent 

for study. (D. 11482, 11716, 11758, 

11930.) 
Botanical Gardens, Cambridge: Mis- 

cellaneous plants (29 specimens). 

Exchange. (D.11408.) 

Dale, T. Nelson, Williamstown: Min- 

erals (54 specimens). Exchange. 

(D. 11887.) 
Davenport, George E., Medford: Plant 

(1 specimen). Exchange. Mounted 

plants (61 specimens). Lent for 

study. (D. 11466, 11590, 11683.) 
Eastman, C. R., Cambridge: Four 

plates of Arthrodires and part of cra- 

nium of Dinichthys pustulosis. Lent 

for study. (D.11781.) 

Faxon, Walter, Cambridge: Crayfishes 

(38 specimens); dried crab (1 speci- 

men). Lent for study. (D. 11257, 

11357.) 

Greenman, J. M., Cambridge: Mounted 

plants (126 specimens). Lent for 

study. One plant. (oe 

11524, 11525, 11774.) 

Haynes, H. W., Boston: Arrowheads 

(138 specimens). For study. (D. 

11502. ) 

Hough, Garry de N., New Bedford: 

Diptera (70 specimens). Exchange. 

(D. 11885.) 

Exchange. 
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Massachusetts—Continued. 

Howe, Reginald Heber, jr., Cambridge: 

Frogs. (34 specimens). Lent for 

study. (D.11864.) 

Hyatt, A., Cambridge: Fossil nauti- 

loids (2 specimens). Lent for study. 

(D. 11746.) 

Museum of Comparative Zoology, Cam- 

bridge: Collection of crabs; fishes 

(Phycis regius) (2 specimens); crabs 

(7 specimens). Exchange. One 

bird skin. Lent for study. (D. 

11387, 11672, 11734, 11918.) 
Robinson, B. L., Cambridge: Plants 

(514 specimens). Lent for study. 

Plants (293 specimens). Exchange. 

(D. 11187, 11611, 11713, 11851.) 

Sargent, C. S., Jamaica Plain: Miscel- 

laneous plants (11 specimens). Ex- 

change. (D. 11454.) 

Sornborger, Jewell D., 
One white-footed mouse. 

study. (D.11875.) 

Williams College, Williamstown: Min- 

erals (30 specimens). Exchange. 

(D. 11815.) 

Michigan. 

Agricultural Experiment Station, Agri- 

cultural College: Plants (4 speci- 

mens). Exchange. (D. 11956.) 

High School, Menominee: Rocks and 

ores (104 specimens, set 31). Gift. 

(D. 11752.) 
Hubbard, Lucius L., Houghton: Min- 

erals (2specimens). Exchange. (D. 

11933.) 

Cambridge: 

Lent for 

Minnesota. 

Bethlehem Academy, Faribault: Ma- 

rine invertebrates (300 specimens, 

Series VI, set 49). Gift. (D.11718.) 
Heller, A. A., Minneapolis: One plant. 

Lent for study. (D. 11638.) 

High School, Slayton: Marine inverte- 

brates (315 specimens, Series VI, set 

2). Gift. (D. 11381.) 

Missouri. 
Bayley, Mrs. A. V., Clarence: Miner- 

alogical specimens. Forstudy. (D. 

11612.) 
LaSalle Institute, Glencoe: Marine in- 

vertebrates (312 specimens, Series VI, 

set 8). Gift. (D. 11431.) 
Long, M. E., Kansas City: Stone im- 

plements (133specimens). Exchange. 

(D. 11161.) 
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Missouri—Continued. 

Missouri Botanical Gardens, St. Louis: 

Miscellaneous plants (3 specimens). 

Exchange. (D. 11410.) 

Trelease, William, Missouri Botanical 

Gardens, St. Louis: Lemnaceze (138 

specimens); 268 herbarium speci- 

mens. Lent for study. (D. 11185, 

11286.) 

Montana. 

Publie schools, Phillipsburg: Marine 

invertebrates (318 specimens, Series 

VI, set 37). Gift. (D. 11546.) 

Nebraska. 
Fremont Normal School, Fremont: Ma- 

rine invertebrates (318 specimens, 

Series VI, set 44). Gift. (D. 11615.) 

Normal School, Wayne: Marine inver- 

tebrates (318 specimens, Series VI, set 

47). Gift. (D. 11710.) 

Ward, H. B., Lincoln: Helmintholog- 

ical specimens (5 bottles). Lent for 

study. (1D. 11727, 11831.) 

New Hampshire. 

Grout, A. J.. Plymouth: Plants (199 

pockets). Lentforstudy. (D. 11499). 

New Jersey. 

Ortmann, A. E., Princeton: Fossils (23 

specimens). Lent for study. (D. 

11360.) 

New York. 

American Museum of Natural History, 

New York: Philippine birds (65 spec- 

imens). Exchange. Red squirrels 

(196 specimens). Lent for study. 

Plaster cast of the ‘Temple of the 

Cross” at Palenque. Gift. (D. 11309, 

11802, 11719.) 

Bailey, L. H., Cornell University, Ith- 

aca: Plants (388 specimens). Lent 

for study. (D. 11282, 11785.) 

Bean, T. H., New York Aquarium, New 

York: Fishes. Lent for study. (D. 

11579.) 
Beutenmuller, William, New York: 

Moths (8specimens). Lent for study. 

(D. 11462.) 
Biological Laboratory, Cold Spring, 

Long Island: Marine invertebrates 

(328 specimens, Series V, set 98.) 

Gift. (D. 11908.) 
Boys’ High School, New York: Marine 

invertebrates (306 specimens, Series 

VI, set 60.) Gift. (D. 11960.) 

125 

New York—Continued. 

Britton, Mrs. Elizabeth G., New York: 

Moss (9 pockets). Lent for study. 

(D. 11656.) 

Britton, N. L., Columbia University, 

New York: Plants (94 specimens) ; vio- 

lets, mounted (77 specimens). Lent 

for study. (D. 11229, 11295, 11886.) 

Burgess, Edward 8., New York: Herba- 

rium specimens (485). Lent for study. 

(D. 11483. ) 

Chapman, Frank M., New York: Bird 
skins (7 specimens). Lent for exam- 

ination. (D. 11333.) 

Columbia University, New York: Fossil 

plants (54specimens) ; plants (62 spec- 

imens). Exchange. (D. 11652, 11951.) 

Morgan, Mons. Jacques de, New York: 

Original stone implements (208 speci- 

mens); arrowheads and spearheads 

(141 specimens). Exchange. (D. 

11173.) 

Fabius Union School, Fabius: Marine 

invertebrates (312 specimens, Series 

VI, set 29). Gift. (D.11479.) 

Froelick, F. W., New York: Chips of 

eruptive rocks, For examination. 

(D. 11842.) 

High School, Norwich: Marine inverte- 
brates (306 specimens, Series VI, set 

59); rocks and ores (104 specimens, 

set 27). Gift. (D.11925.) 

Hulst, George D., Brooklyn: Moths (50 

specimens). Exchange. (D.11756.) 

Kemp, J. F., New York: Specimens of 

vein rocks. Exchange. (D. 11513.) 

Kunz, George F., New York: Ten spec- 

imens of jade and nephrite. . Ex- 

change. (D. 11938.) 

New York Botanical Garden, New 

York: Plants (907 specimens). Ex- 

change. (D. 11639.) 

New York Collegiate Institute, New 

York: Marine invertebrates (312 

specimens, Series VI, set 23). Gift. 

(D. 11451.) 

Osborn, H. F., New York: Two teeth of 

Coryphodon, Lent for study. (D. 

11772.) 
Ottolengui, R., New York. Moths (9 

specimens). Lent for study. (D. 

11266.) 

Public Schools, Ithaca: Marine inver- 

tebrates (309 specimens, Series VI, 

set 58); rocks and ores (104 speci- 

mens, set 28). Gift. (D. 11910.) 



126 

New York—Continued. 
Ries, Heinrich, New York: Clays and 

kaolins (25 specimens). For exam- 

ination. (D. 11696.) 

Rowlee, W. W., Ithaca: Plants (126 

specimens). Lent for study. (D. 

11637, 11784.) 
Rydberg, P. A., Brooklyn: Plants (154 

specimens). Lent for study. (D. 

11338, 11573. ) 
Small, John K., Herbarium, Columbia 

University, New York: Plants (767 

specimens). Lent for study. (D. 

11107, 11402, 11606, 11872. \ 

Snow, Charles H., New York: Six pho- 

tographs of wood bored by crusta- 

ceans. (D. 11574.) 

Underwood, L. M., New York: Plants (6 

specimens). Lentforstudy. Plants 

(3specimens). Exchange. (D. 11691.) 

University of the City of New York, 

New York: Ethnological material (57 

specimens) ; zine metallurgical series 

(12 specimens) ; marine invertebrates 

(529 specimens, Series V, set 46); 

sample of wood bored by Chelura 

terebrans with specimens of the lat- 

ter. Gift. (D.11079, 11645.) 

North Carolina. 
Ashe, W. W., Raleigh: Plants (67 

specimens). Lent for study. (D. 

11205.) 
Beadle, C. D., Biltmore: Plants (68 

specimens. Lent for study. (D. 

11541.) 
Biltmore Herbarium, Biltmore: Plants 

(327 specimens). Exchange. (D. 

11949.) 
Elon College, Elon College P. O.: Ma- 

rine invertebrates (318 specimens, 

series VI, set 50); casts of stone im- 

plements (99 specimens, set 61). 

Gift. (D. 11736.) 
Wake Forest College, Wake Forest: 

Marine invertebrates (312 specimens, 

series VI, set 17). Gift. (D. 11445.) 

Ohio. 

Herrick, Francis H., Cleveland: Al]- 

pheidz (857 specimens). Lent for 

study. (D.11730.) 

High School, Lewistown: Rocks and 

ores (104 specimens, set 38). Gift. 

(D. 11406.) 
Hine, Joseph S8., Columbus: Insects 

(8 specimens). Leut for study. (D. 

11236.) 
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Ohio—Continued. 

North High School, Columbus: Marine 

invertebrates (312 specimens, series 

VI, set 19). Gift. (D. 11447.) 
Pennsylvania. 

Carnegie Museum, Pittsburg: Mold of 

Octopus sp. Lent for study. (D. 

11265. ) 
Crawford, J.G., Wilkinsburg: Forami- 

nifera (4 vials). Lent for study. 

(D. 11881.) 
Dickinson College, Carlisle: Marine in- 

vertebrates (312 specimens, series VI, 

set 20). Gift. (D. 11448.) 
High School, Greensburg: Marine in- 

vertebrates (318 specimens, series VI, 

set 35). Gift. (D.11509.) 
Philadelphia Academy of Sciences, 

Philadelphia: Miscellaneous plants 
(7specimens). Exchange. (D. 11409.) 

Public Schools, Reynoldsville: Marine 

invertebrates (312 specimens, series 

VI, set 30). Gift. (D. 11480.) 
Rhoads, 8S. N., Philadelphia: Skin of 

chipmunk; 7 skulls of otter. Lent 

forstudy. (D. 11580, 11655.) 
Rush, W. H., U. 8. N., Philadelphia: 

Shells (569 specimens). Exchange. 

(D. 11438.) 
Stone, Witmer, Philadelphia: Bird 

skins (25 specimens). Lent for ex- 

amination. (D. 11210.) 

The Western Philadelphia Historical 
Society, Bellevue: Stone implements 

(187 specimens); plaster casts of 

stone implements (16 specimens); 18 

strings of beads. Exchange. (D. 

11488.) 
University of Pennsylvania, Philadel- 

phia: Fishes (59 specimens) ; marine 

invertebrates (465 specimens, series 

V, set 51); sponges from Florida and 

Nassau. Gift. (D. 11293, 11677.) 
Wagner Free Institute of Science, 

Philadelphia: Marine invertebrates 

(440 specimens, series V, set 52). 

Gift. (D. 11814.) 
Rhode Island. 

Brown University, Providence: Bird 

skins (2 specimens). Exchange. (D. 

11521.) 
South Carolina. 

Manigault, G. E., Charleston: Figure 

of negro boy. Exchange. (D. 11723.) 

Wayne, Arthur T., Mount Pleasant: 

Bird skin. Exchange. (D.11093.) 
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South Carolina—Continued. 

Winthrop Normal and Industrial Col- 

lege, Rock Hill: Marineinvertebrates | 

(318 specimens, series VI, set 33). 

Gift. (D. 11560.) 

Tennessee. 

University of Tennessee, Knoxville: 

Casts of prehistoric implements (99 

specimens); marine invertebrates 

(448 specimens, series V, set 48). 

Gift. (D.11351.) 

Texas. 
Mearns, Dr. E. A., U. S. Army, Fort 

Clark: Mammal skins and skulls 

(421 specimens) ; bird skins (96 speci- 

mens). Lent for study. (D. 11659, 

11660. ) 
University of Texas, Austin: Plants 

(2 specimens). Exchange. (D. 

11633. ) 

Utah. 
Jones, Marcus E., Salt Lake City: 

Plants (346 specimens). 

(D. 11453, 11942.) 

Exchange. 
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Vermont. 

Stickney, W. B. A., Woodstock: Plants | 
(19 specimens). 

11849.) 

Virginia. 

Bridgewater College, Bridgewater : 

Marine invertebrates (312 specimens, 

series VI, set 13). Gift. (D.11457.) 

Stephens City Academy, Stephens City : 
Marine invertebrates (309 specimens, 

series VI, set 26). Gift. (D. 11463.) 

Surber, Thaddeus, White Sulphur 

Springs: Skins and skulls of Spermo- 

philus franklinit and Seiurus alberti. 

Exchange. (D. 

Exchange. (D.11365.) 

Washington. 

Puget Sound University, Tacoma: 

Marine invertebrates (452 specimens, 

series V, set 47). Gift. (D. 11284.) 

Whitman College, Walla Walla: Marine 

invertebrates (315 specimens, series 

VI, set 42). Gift. (D. 11614.) 

Wisconsin. 

High School, Evansville: Rocks and | 

ores (104 specimens, set 33). Gift. 

(D. 11709). 
High School, Marinette: Rocks and | 

ores (104 specimens, set 41). Gift. 

(D. 11348. ) 
High School, Sparta: Rocks and ores 

(104 specimens, set 48). Gift. (D. 
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Milwaukee Public Museum, Milwau- 

kee: Bird skins (21 specimens). Lent 

forstudy. (D.11121.) 

West Division High School, Milwau- 

kee: Marine invertebrates (312 speci- 

mens, series VI, set 12), Gift. (D. 

11432.) 
Whitewater High School, Whitewater: 

Marine invertebrates (312 specimens, 

series VI, set 14). Gift. (D. 11433.) 

Wyoming. 

Wyoming Collegiate Institute, Big 

Horn: Rocks and ores (104 speci- 

mens, set 38). Gift. (D. 11474.) 

SoutTH AMERICA. 

ARGENTINA. 

Ruscherveyh, G., Buenos Aires: Lepi- 

doptera (75 specimens). Exchange. 

(D. 11400.) 
ASIA. 

INDIA. 

‘Indian Museum, Calcutta: Bird skins 

(54 specimens). Exchange. (D. 

11520. ) 
Royal Botanic Gardens, Bengal: Plants 

(188 specimens). Exchange. (D. 

11961.) 
JAPAN. 

11149.) 

Imperial Fisheries Bureau, Tokyo: Lu- 

cernarians (6 specimens). Exchange. 

(D. 11650.) 
University of Tokyo, Tokyo: Marine 

invertebrates (444 specimens, Series 

V, set 50); Lamprey eels (4 speci- 

mens). Gift. (D. 11458, 11694.) 

EUROPE. 

AUSTRIA. 

Imperial Royal Natural History Hofmu- 

seum, Vienna: Lower Cretaceous fos- 

sils (41 specimens). Exchange. (D. 

11603. ) 
Wohlgemuth, Karl, Bozen, South Tyrol: 

Ethnological specimens (13). Ex- 

change. (D. 11669.) 

DENMARK. 

Meinert, F., Zoological Muserm, Copen- 

hagen: Specimens belonging to the 

genus Pycnogonida. Lent for study. 

(D. 11847.) 
Zoological Museum, Copenhagen: 

specimens of  Pycnogonida. 

change. (D. 11347.) 

99) 
aa 

Ex- 
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FRANCE. 

Cossmann, M., Paris: Fossils (6 speci- 

mens). Lent for study. Shells (149 

specimens). Exchange. (D. 11779, 

11890.) 
Koehler, R., Lyons: Collection of Echin- 

oderms (52 specimens). For study. 

(D. 11095. ) 

Michaels, J. Porter, Paris: Human teeth 

from mounds and burial places (39 

specimens). Lent for study. (D. 

11378. ) 
GERMANY. 

Botanical Museum, Berlin: Plants (135 

specimens). Exchange. (D. 11948.) | 

Frobenius, L., Leipzig: Pottery (21 

specimens). Exchange. D. 11624). 

Helmolt, Dr., Leipzig: Photograph of 

model of the Tower of Babel. (D. 

11581.) 
Paleontological Museum of the Royal 

Academy, Munich: Cambrian fossils 

(146 specimens). Exchange. (D. 

11621.) 

GREAT BRITAIN. 

ENGLAND. 

Baker, E. G., London: Mounted plants (2 

specimens). Lent for study. Plants | 
(16specimens). Exchange. (D.11687.) _ 

British Museum, London: Dried plants 

(700 specimens). Exchange. (D. 

11891.) 
Durant, J. Hartley, Thetford: Insects. 

Lent for study. (D. 11324.) 

Lovett, Edward, Croydon: Casts of bow- 

drill handles. Exchange. (D.11456.) 

Manchester Museum, Manchester: Speci- 

men of Pentacrinus decorus. Ex- 

change. (D.11359.) 

Moses, W., Ashton-under-Lyne: Alco- 

holic mollusks (8 specimens). For | 

study. (D. 11762.) 

Owens College, Manchester: » Collection 

of Cephalopods. 

(D. 11369.) 

Royal Botanic Gardens, Kew: Seeds of 

Mexican plants (51 packages). Ex- 

change. Plants (52 specimens); 3 

unmounted plants and 2  photo- 

graphs; 5 mounted plants and 1 col- 

ored drawing. Lent forstudy. (D. 

11367, 11523, 11922.) 
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SCOTLAND. 

Museum of University College, Dundee: 

Marine invertebrates (448 specimens, 

Series V, set 49). Gift. (D. 11424.) 

ITALY. 

Zoological Museum, Turin: American ; 

water crustaceans (54 specimens). 

Exchange. (D. 11086.) 

NETHERLANDS. 

Ethnological Museum, Leyden: Plaster 

cast of patu-patu. Gift. (D. 

11625.) 

_ de Meyera, Johannes C. H., Amsterdam : 

Insects (866 specimens). 

(D. 11468.) 
Exchange. 

NORWAY. 

Geological Survey, Christiania: Selenite 

crystal. Exchange. (D. 11625.) 

Russ!Ia. 

Branicki Museum, Warsaw: Bird skins 

(170 specimens). Exchange. (D. 

11110.) 
Melnikoff, M., St. Petersburg: Specimen 

of meteorite. Exchange. (D. 11675.) 

Zoological Museum of the Imperial Acad- 

emy_of Sciences, St. Petersburg: 

Shells (2024 specimens). Exchange. 

(D. 11085.) 

SWEDEN. 

Natural History Museum of the Academy 

of Sciences, Stockholm: Fishes (15 

specimens). Exchange. (D. 11082.) 

Royal Museum of Natural History, Stock- 

holm: Actinians (62 specimens). 

Exchange. (D. 11808.) 

SWITZERLAND. 

'Museum of Natural History, Geneva: 
Lent for study. | 

| 

Crustacea (46specimens). Exchange. 

(D. 11184.) 

OCEANICA. 

AUSTRALIA. 

New South Wales, Ogilby, J. Douglas, 
Sydney: Fishes (9 specimens). Ex- 

change. (D. 11626.) 
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BIBLIOGRAPHY OF THE U.S. NATIONAL MUSEUM FOR THE YEAR 

ENDING JUNE 30, 1898. 

PUBLICATIONS OF THE MUSEUM.! 

ANNUAL REPORT. 

Annual Report | of the | Board of Re- 

gents | of the | Smithsonian Institu- 

tion, | Showing | the Operations, Ex- 

penditures, and Condition | of the In- 

stitution | for the | year ending June 

30,1895. | — | Report | ofthe | U.S. Na- 
tional Museum. | — | Washington: | 

Government Printing Office. | 1897. 
8vo, pp. I-XX, 1-1030, 156 pls., 382 figs. 

PROCEEDINGS. 

Smithsonian Institution. | United States 

National Museum, | — Proceedings | 

of the | United States National Mu- 

seum.|—| Volume XIX. | —! Published 

under the direction of the Smithso- 

nian Institution. |— | Washington: 

| Government Printing Office. | 1897. 

8vo, pp. I-VI, 1-864, pls. I-LX VIII, 53 figs. 

BULLETIN. 

Smithsonian Institution. | United States 

National Museum. | —Directions for col- 

lecting and preserv | ing Scale Insects 

(Coccidae). | By | T. D. A. Cockerell, | 

Entomologist of the New Mexico Agri- 

cultural Experiment Station. | — | Part 

L of Bulletin of the United States Na- 
tional Museum, No. 39. | — | Washing- 

ton: | Government Printing Office. | 

1897. 
8vo. pp. [1]—[9]. 

PAPERS BY OFFICERS OF THE NATIONAL MUSEUM AND OTHERS, BASED UPON 

MUSEUM MATERIAL. 

AGASSIZ, ALEXANDER. Reports on the 

dredging operations off the west coast | 

of Central America to the Galapagos, to | 

the west coast of Mexico, and in the 

Gulf of California, in charge of Alexan- 

der Agassiz, carried on by the U.S. Fish 

Commission steamer Albatross, during 

1891, Lieut. Commander Z. L. Tanner, 

U.S. Navy, commanding. XXIII.—Pre- 
liminary report on the Echini. 

Bull. Mus. Comp. Zool., Harvard College, 

Xxx1I, No. 5, June, 1898, pp. 71-86, pls. 

I-XUland pl. A. 

Five new genera and 24 new species are 

described and figured, the descriptions being 

prefaced by general remarks on the distribu- 
tion of Pacific Behini. 

| 

ANTHONY, A.W. Two new birds from 

the Pacifie coast of America. 

Auk, xv, No. 1, Jan., 1898, pp. 36-38. 

Anous stolidus ridgwayi and Oceanodroma 

keedingi are deseribed as new. 

Four sea birds new to the fauna 

ot North America, 

Auk, Xv, No. 1, Jan., 1898, pp. 38-39. 

The following species, new to the avifauna 

of North America, are announced from the 

coast of Lower California: Diomedea immu- 

tabilis, Pufinus auricularis, P. cuneatus, and 

Phethon rubricaudus. 

ASHMEAD, WituiAmM H. Descriptions 

of two new fossorial wasps. 

Psyche, vit, Oct., 1897, pp. 129-130. 

Describes Astata leuthstromiand Pienoculus 

' The titles of the papers from the Report, Proceedings, and ‘‘ parts’’ of Bulletins which were pub- 
lished in separate form during the year are given in Appendix V. 
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peckhami. ‘The types are in the National 

Museum. 

— Notes on some European Hy- 

menopterous parasites of the Hessian- 

fly, Cecidomyia destructor Say, and other 

insects, bred by Dr. Paul Marchal, the 

French Government entomologist. 

Psyche, vitt, Nov., 1897, pp. 185-188. 

Records the hosts of 13 species of parasites 

bred by Dr. Paul Marchal, and. describes 2 
new species, Beotomus coxalis and Holcoeus 

cecidomytie. 

— Description of five new genera in 

the Cynipide. 

Canadian Entomologist, 

1897, pp. 260-263. 

Describes Xystoteras, nu. g., type X. volutelle; 

Zopheroteras, nu, g., type Biorrhiza forticornis 

Walsh; Parateras, n. g., type hubbardi, nN. sp.; 

Asclepiadiphila, n. g., type stephanotidis, n. sp. 

xxix, Noyvy., 

— An egg parasite of Smerinthus asty- 

lus Drury. 

Ent. News, TX, Jan., 1898, p. 124. 

Describes Anastatus pearsalli, n. sp. 

—— Description of five new Hymenopte- 

rous parasites on Canarsia hammondi 

Riley. 

Proce. Ent. Soc. Wash., tv, 1898, No. 2, pp. 

124-131. 

Describes and figures Spilocryptus canar- 

sie, Limmeria (Sinophorus) carnarsice, Apan- 

teles canursice, Elasmus meteort and Tetrasti- 

chus coerulescens. 

—— A new species of Roptronia. 

Proc. Ent. Soc. Wash., Iv, 1898, No. 2, pp. 

132, 133. 
Describes Roptronia garmani, un. sp., and 

gives a table of the known species, in which 

another species from California is character- 

ized under the name R. californica. 

—— [Table of the genera of the Xye- 

lide. ] 

Psyche, vil, May, 1898, p. 214. 

This is a table of the genera of the family 

Xyelide furnished to Dr. H. G. Dyar for his 

MS., in which two new genera, Megaxyela and 

Manoxyela are characterized. The types are 

in the National Museum. 

— Classification of the Horntails and 

Sawflies, or the suborder Phytophaga. 

Canadian Entomologist, Xxx, June, 1898, 

pp. 141-145. 

In this contribution, which represents No. 

1 of the series, the author separates these 
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insects into 15 distinct families, and gives 

dichotomous tables for their recognition. 

(See also under GEORGE DIMMOCK.) 

BANGS, OuTRAM. On some birds from 

Santa Marta, Colombia. 

Proce. Biol. Soc. Wash., X11, June 3, 1898, 

pp. 131-144. 
A briefly annotated list of 134 species ob- 

tained in the Santa Marta region of Colom- 

bia, of which the following are new: Galbu- 

la ruficauda pollens, Melanerpes waglert sanc- 

tee-martce, Dendrocincla olivacea anguina, 

Sycalis browni, Cyanocompsa concreta sancte- 

marte, Arremonops conirostris canens, Pi- 

ranga faceta, Cyclarhis flavipectus canticus, 

Dacnis napea and Merula incompta. 

BARTSCH, Paut. Uria lomvia. An ad- 

dition to the Avifauna Columbiana. 

Auk, xiv, No. 3, July, 1893, pp. 312, 313. 

The taking of 6 specimens of this species 

on the Potomac near Washington is here re- 

corded. This record adds the family Alcidz 

to the Avifauna Columbiana. 

— A few notes on the Avifauna Co- 

lumbiana. 

Auk, xiv, No. 3, July, 1897, p. 326. 

Notes on the occurrence of Elanoides forji- 

catus and Geothlypis agilis. An early breed- 

ing date of Cathartes aura (in the spring of 

1897) is here mentioned. 

— Summer birds of the Oneota Valley. 

lowa Ornithologist, 11, No. 4, Oct., 1897, 

pp. 51-62. 

A paper read at.the Third Congress of the 
Iowa Ornithological Association, discussing 

the birds observed on the expedition to the 

Oneota Valley in the summer of 1895. A list 

of 98 species, with copious notes under each, 

follows the general discussion of the surface 

features and climatic conditions of the region. 

The breeding of the Carolina Paro- 

quet in captivity by Dr. Nowatny. 

Auk, xv, No. 1, Jan., 1898, pp. 28-32. 

Translation of a letter by Dr. Nowatny in 

“Die Freundlandischen Stubenvogel ihre 

Naturgeschichte, Pflege und Zucht.” (Vol. 

11, Pt. 10, p. 838 et seq.) 

— An early morning ramble in autumn 

in the will-be Potomac Park. 

Bull. Wilson Ornithological Chapter of the 

Agassiz Association, No. 18, Jan., 1898, 

pp. 1-3. 

This paper gives an account of a visit to the 

park on October 2, 1897, with notes on the 

fauna and flora. : 

BEAN, BARTON A. 

(See under TARLETON H. BEAN.) 
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BEAN, TARLETON H. Notes on Mexican 
fishes obtained by Dr. Carl Lum- 

holtz. 

Bull. Amer. Mus. Nat. Hist., x, May 7, 

1898, pp. 165-168. 

BEAN, TarRLETON H., and BARTON A. 

Description of a new blenny-like fish 

of the genus Opisthocentrus, collected 

in Vulcano Bay, Port Mororan, Japan, 

by Nicolai A. Grebnitski. 

Proc. U. S. Nat. Mus., xx, No. 1127, pp. 

463, 464, pl. Xxxv. 

BENEDICT, James E. A revision of 

the genus Synidotea. 

Proc. Acad. Nat. Sci. Phila., 1897, pp. 389- 

404, figs. 1-13. 
Of the 15 species referred to the genus 

Synidotea, 7 are described as new and 12 are 

in the National Museum collection. The 

species are distributed chiefly in the North 

Pacific and Arctic oceans, though a few are 

from the North Atlantic and South African 

oceans. The bathymetrical range is from 

shallow water to 695 fathoms. 

— The Arcturide in the U.S. National 

Museum. 

Proc. Biol. Soc. Wash., x11, Mar. 24, 1898, 

pp. 41-51, figs. 3-11. 

Twenty-five species are recognized in the 

genus Arcturus, 6 of which are new. Two 

new species of Astacilia are described, 1 of 

which is a blind form from deep water off 

Marthas Vineyard. 

— Two new Isopods of the genus 

Idotea, from the coast of California. 

Proc. Biol. Soc. Wash., Xu1, Mar. 24, 1898, 

pp. 53-55, figs. 12, 13, 
The species described belong to Idotea as | 

defined by Miers. Idotea rostrata, n. sp., 

together with I. carinata Lucas, may, how- 
ever, eventually form a distinct genus. 

BERNARD, FELrIx. Anatomie de Chla- 

mydoconcha orcutti Dall, lamellibranche 

& coquille interne. 

Ann. Sci. Nat., Zoologie, 8me ser., Iv 

Paris, 1897, pp. 221-252, pls. 1, 2. 

This paper is based upon dissections of a 

duplicate specimen of the species mentioned, 

furnished by the Division of Mollusks. The 

original types of the species form part of the 
national collection. 

BOAS, Franz. The social organization 
and the secret societies of the Kwakiutl 

Indians. 

Rep. Smithsonian Inst. (U.S. Nat. Mus.), 

1895 (1897), pp. 311-738, pls. 1-51, figs. 
1-215. 
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BUSH, KaTHARINE JEANNETTE. Re- 

vision of the marine Gastropods re- 

ferred to Cyclostrema, Adeorbis, Vitri- 

nella, and related genera, with descrip- 

tions of some new genera and species 

belonging to the Atlantic fauna of 
America. 

Trans. Oonn. Acad. Sci., x, July, 1897, pp. 

97-144, pls. XXII, XXIII. 

This paper, the scope of which is indicated 

by its title, is based in large part on deep-sea 

material collected by the U. S. Fish Com- 

mission, and now belonging to the National 
Museum. 

(See also under A. E. VERRILL. ) 

CANTWELL, GeorcE G. Notes on the 
egg of the Marbled Murrelet. 

Auk, xv, No.1, Jan., 1898, p. 49. 

Reference is made to an egg of this species 

which was removed from a dead bird. The 

egg is described by Dr. W. L. Ralph. 

CHAPMAN, FRANK M. Preliminary de- 

seriptions of new birds from Mexico 

and Arizona. 

Auk, xiv, No. 3, July, 1897, pp. 310, 311. 

Contopus pertinax pallidiventris, from Ari- 

zona, and Coccothraustes vespertinus mexica- 

nus, from Mexico, are described as new. The 

name Spinus pinus macroptera (DuBus) is 

used to distinguish the Mexican form of the 
Pine Siskin. 

CHITTENDEN, FrRanK H. Notes on cer- 

tain species of Coleoptera that attack 

useful plants. 

Bull. Div. Ent., U. S. Dept. Agric., No. 9 

(New series), Oct. 21, 1897, pp. 20-24. 

Records of new food plants and of biological 

facts concerning certain species of Coleoptera, 
chiefly Chrysomelide. 

—— On the parasites of adult Coleoptera. 

Proc. Ent. Soc. Wash., 1v., Jan. 12, 1898, 

pp. 75-79. 

Mention of certain species of parasitic 

Hymenoptera and Diptera (belonging to the 

families Sarcophagide, Braconide, Chalci- 

did, and Tachinidz), which affect the adults 

of some species of Coleoptera. 

— The Celery Leaf-tyer, Phlyctenia 

Serrugalis Hbn. 

Weekly Florists’ Review, 1, Mar. 3, 1898, pp. 

571, 572. 

A popular account given in answer to a 

correspondent. 

—— Notes on Cucumber Beetles. 

Bull. Div. Ent., U. S. Dept. Agric., No. 10 

(New series), Mar. 26, 1898, pp. 26-31. 

The species considered are Diabrotica vit- 

tata and D. 12-punctata. 
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Insects that affect Asparagus. 

Bull. Div. Ent., U. S. Dept. Agric., No. 10 

(New series), Mar. 26, 1898, pp. 54-62. 

Notes on Crioceris asparagi, C. 12-punctata, 

_Diabrotica 12-punctata, with shorter notes on 

about twenty other species of insects observed 

on asparagus. 

— The Bean 

trifurcata Forst. 

Bull. Div. Ent., U. S. Dept. Agric., No. 10 

(New series), Mar. 26, 1898, pp. 64-71. 

A de.ailed general account of this species 
with o1iginal observations, including descrip- 

tions of the egg and larva. 

The Tobacco Flea-beetle, pitrix 

parvula Fab. 

Bull. Div. Ent., U. S. Dept. Agric., No. 10 

(New series), Mar. 26, 1898, pp. 79-82. 

Observations upon the biology of this spe- 

cies, with a review of its economic literature 

and a brief description of its different stages. 

A little-known Tineid moth of in- 

door habits. 

Bull. Div. Ent., U. S. Dept. Agric., No. 10 

(New series), Mar. 26, 1898, pp. 90, 91. 

A note on the occurrence of Monopis (Tinea) 

ferruginella indoors; its habits, appearance, 

and distribution. i 

Leaf-beetle, Cerotoma 

Another moth likely to be mistaken 

for Tinea granella. 

Bull. Div. Ent., U. S. Dept. Agric., No. 10 

(New series), Mar. 26, 1898, p. 91. 

A short note on Tinea misella. 

—— Parasites of bean and 

weevils. 

Bull. Div. Ent., U. S. Dept. Agric., No. 10 

(New series), Mar. 26, 1898, p. 94. 

Mentions Eupelmus cyaniceps, Bruchobius 

laticollis, Cephalonomia sp., and Aplastomor- 

pha prattii. 

cowpea 

—— The Fruit-tree Bark-beetle, Scolytus 

rugulosus Ratz. 

Cire. Div. Ent., U. S. Dept. Agric., No. 29 

(Second series), Mar. 30, 1898, pp. 1-8. 

A popular economic account with some 

original observations. 

— The Striped Cucumber 

Diabrotica vittata Fab. 

Cire. Div. Ent., U. S. Dept. Agric., No. 31 

(Second series), May 5, 1898, pp. 1-7. 

A popular economic consideration of this 

species, with special attention to methods of 

control, 

Beetle, 

—— The larger apple-tree borers. 

Cire. Div. Ent., U. S. Dept. Agric., No. 32 

(Second series), June, 1898, pp. 1-11. 
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A general consideraticn of Saperda candida, 

S. eretata, and Chrysobothris femorata, with 

particular attention to remedial treatment. 

COCKERELL, T. D. A. The food plants 

of scale insects (Coccide). 

Proc. U. S. Nat. Mus., xtx, No. 1122, Aug. 

2, 1897, pp. 725-785. 

Directions for collecting and pre- 
serving scale insects (Coccidie). 

Bull. U. S. Nat. Mus., No. 39, Pt. i, 1897, 

pp. [1]-[7]. 

COOK, O. F. On Anodontostoma. 

Brandtia, Nov., 1897, pp. 61-63. 

Emends the original descriptions of Haase 

and recognizes Anodontostoma and Alipes as 

types of distinct families of Chilopoda. 

—— New Gomphodesmnide, 

Brandtia, Nov., 1897, pp. 65-67. 

Synopsis of subfamilies and genera, seven 

of the latter being new. 

— The species of Alipes. 

Brandtia, Nov., 1897, pp. 69-72. 

Unites Alipes grandidiera Lucas, A. erotalus 

Gerstiicker and A. mulicostis Imhoff, and de- 

scribes 3 new species. Also contains a note 

on the stridulating organs of this aberrant 

Chilopod. 

—— New relatives of Spirobolus giganteus. 

Brandatia, Nov., 1897, pp. 73-75. 

Describes 6 new species under the new 

genus Pachybolus, all from tropical Africa. 

Following is a synopsis of allied African 

genera, of which 3 are new. 

— A revision of tropical African Dip- 

lopoda of the family Strongylosoma- 

tide. 

Proc. U.S. Nat. Mus., XX, 1898, pp. 695-708. 

Descriptions of the 6 genera and 14 species 

thus far known, of which 3 genera and the 

same number of species are new. 

COQUILLETT, D. W. Revision of the 

Tachinidae of America north of Mexico. 

Bull. Div. Ent., U.S. Dept. Agric. (Tech- 

nical series), No.7, Oct., 1897, 156 pp. 

This paper treats of the habits of these in- 

sects and gives a list of the insect hosts of 

the bred species, together with a description 

of the species represented in the National 

Museum. Describes 11 new genera and 90 

new species. 

—— On Culerebra emasculator, with de- 

scriptions of several allied species. 

Canadian Entomologist, Xxx, Jan., 1898, 

pp. 9-11. 

Describes 5 new species. 
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— The Buffalo-gnats or Black-flies of 

the United States. 

Bull. Div. Ent., U. S. Dept. Agric., No. 10 

(New series), Mar., 1898, pp. 66-69, 

A brief account of the habits of these flies, 

together with a synoptic table of the species, 

two of which are new. 

— On the habits of the Oscinidze and 

Agromyzide reared at the U. 8S. De- 

partment of Agriculture. 

Bull. Div. Ent., U. S. Dept. Agric. (New 

series), No. 10, pp. 70-79. 

Records the breeding habits of 36 species. 

—— Notes and descriptions of Oscinide. 

Journ. N. Y. Ent. Soc., v1, Mar., 1898, pp. 

44-49. 

Gives a synoptic table of the 13 genera, 

one of which is new, and describes 13 new 

species. 

COVILLE, FREDERICK VERNON. Notes 

on the plants used by the Klamath 

Indians of Oregon. 

Contrib. U.S. Nat. Herbarium, v, June 9, | 

1897, pp. 87-108. 

— Observations on recent cases of | 
mushroom poisoning in the District of 

Columbia. 

Circ. Div. Botany, U.S. Dept. Agric., No. 

13, Dec. 1, 1897, 21 pp., with fig. Rev. 

ed., Jan. 4, 1898, 24 pp., fig. 27. 

— The Shasta Fir, Abies shastensis. 

Garden and Forest, X, Dec., 1897, p. 516. 

— Forest growth and sheep grazing in | 

the Cascade Mountains of Oregon. 

Bull. Div. Forestry, U.S. Dept. Agric., No. | 

15, 1898, 54 pp. 

CULIN, 
games. 

STEWART. American Indian 

Bull. Mus. Science and Art, Univ. Pa., 1, | 

No. 3, pp. 1-15, 9 illus. 

CURRIE, Roxtia P. New species of 

North American Myrmelionide. 1. 

Canadian Entomologist, xxx, Apr., 1898, 

pp. 93-96, 

Describes Brachynemurus coquilletti. 

—— New species of North American Myr- 

melionidie. 2 =. 

Canadian Entomologist, xxx, May, 1898, | 
pp. 184-140. 

Describes Brachynemurus niger and B. 

quadripunctatas. 

DALL, WiLt1aAmM HEALEY. 

the new gold fields. 
Alaska and | | 

133 

DALL, Wi1LLt1Am HEALEY—Continued. 

Forum, Sept., 1897, pp. 16-26. 

A summary of the meteorological, geograph- 

ical, and geological conditions in the region 

referred to. 

— Synopsis of the Pinnide of the 

United States and West Indies. 

Nautilus, x1, No.3, July, 1897, pp. 25, 26. 

This paper contains a revision of the no- 

menclature and a list of the species. 

Notes on land shells from the Malay 

Peninsula. 

| Nautilus, xt, No. 4, Ang., 1897, pp. 37, 38. 

A short list of species collected by Dr. 

W. L. Abbott. One species, Nanina (Ma- 

crochlamys) diadema, is described as new. 

—— On anew Holospira from Texas. 

Nautilus, x1, No. 4, Aug., 1897, p. 38. 

Holospira (Haplostemma) hamiltoni, from 

3rewster County, is described as new. 

—— Glimpses of southern Oregon. 

Nation, New York, LXv, Sept. 9, 1897, pp. 

201, 202; Sept. 16, 1897, pp. 221, 222. 
A brief summary of topographical and 

sociological features of the region mentioned. 

Letter to the editor. 

Science (New series), vi, No. 147, Oct. 22, 

1897, pp. 633, 634. 

A letter calling attention to the dangers in 

the use of formalin for museum purposes. 

— New land shells from Mexico and 

New Mexico. 

Nautilus, x1, No. 6, Qct., 1897, pp. 61, 62. 

Holospira (Haplostemma) cockerelli (p. 61), 

Bucalodium hippocastanewm (p. 61), Coel- 

ocentrum astrophorea (p.62),and Schazicheila 

hidalgoana (p. 62) are described as new. 

| —— Editorial correspondence. 

Nautilus, x1, No. 6, Oct., 1897, p. 66. 

A letter summing up the shore fauna of 

mollusks observed by the writer at Coos 

Bay, Oregon. 

_ —— Notes on the paleontological publi- 

cations of Prof. William Wagner. 

Trans. Wagner Free Inst. Sci., v, 

1897, pp. 7-11, pls. I-m. 

This paper comprises a synopsis of Pro- 

fessor Wagner’s publications, and an expla- 

nation of three plates prepared in 1839 for 

Professor Wagner, but unpublished hitherto, 

although a few copies with manuscript names 

had been sent out. The following species 

appear to be new: Arca virginie (Wagner 

MS.), p. 9, pl. 1, fig. 3; Arca carolinensis 

(Wagner MS.), p.9, pl. 1, fig.4; Modiola gigas 

(Wagner MS.), p.10, pl. 11, fig.3; Cancellaria 

antiqua (Wagner MS.), p. 11, pl. 1, fig. 3. The 

types of several of these species exist in the 

Oct., 
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collection of the Wagner Institute and have 

been generously shared with the National 

Museum. They are from the Chesapeake 

Miocene of Maryland and Virginia. 

—— New species of Mexican land shells. 

Nautilus, x1, No.7, Nov., 1897, pp. 73, 74. 

Helix (Lysinoé) queretaroana (p. 73), Helix 

(Lysinoé) sebastiana (p.73), Polygyra nelsoni, 

and a variety collisella (p. 74) are described 

as new. The types are in the National 

Museum. 

— New West American shells. 

Nautilus, x1, No. 8, Dec., 1897, pp. 85, 86. 

Sigaretus oldroydi (p. 85), from Catalina 

Island, Calitornia; Pecten palmeri (p. 85), 

from the Gulf of California; Pecten randolphi 

(p. 86), from the coast of Washington, and 

Pecien davidsoni (p. 86), from Bering Sea, are 

described as new. Thetypes of Pecten are in 

the National Museum. 

—— Notice of some new or interesting 

species of shells from British Columbia 

and the adjacent region. 

Bull. Nat. Hist. Soc. British Oolumbia, 1, 

1897, pp. 1-18, pls. I, II. 

The following species described as new: 
Orenella columbiana (p.4, pl.1, figs. 3, 5), Cre- 

nella leana (p. 4, pl. 1, figs. 6-7), Orenella 

japonica (p.5,pl. 1, fig. 2), Modiolaria taylori 

(p. 5, pl. I, figs. 17, 18), Modiolaria seminuda (p. 

5, pl. 1, fig. 1), Nucula carlottensis (p. 6, pl. 1, 

figs. 15, 16), Leda cellulita (p.7, pl. , figs. 5, 7), 

Leda extenuata (p. 8, pl. ul, fig. 2), Yoldia 

ensifera (p. 9, pl. 11, fig. 4), Yoldia martyria 

(p. 9, pl. U1, fig: 15), Malletia faba (p. 10, pl. 11, 

fig. 10), Malletia gibbsii (p. 10, pl. 2, fig. 14), 

Malletia pacifica, Malletia (Tindaria) ken- 

nerleyi(p. 11, fig. 9), Macoma liotricha (p. 12, pl. 

I, fig. 21), Cadulus hepburni (p. 12, pl. 1, fig. 13), 

Cadulus tolmiei (p. 13, pl. 1, fig. 8), Cythara 

victoriana (p. 18, pl. I, fig. 9), Mumiola tenuis 

(p. 18, pl. 1, fig. 10), Odostomia (Miralda) in- 

jlecta (p. 14), Rissoina newcombei (p. 14, pL I, 

fig. 12), Molleria quadre (p. 15, pl. 1, figs. 14, 

14a), and Hucosmia lurida (p. 15, pl. 1, fig. 11). 

Yoidia scissurata Dall (p. 8) is proposed for 

Y. arctiea Brod. non Gray, and the unfigured 

Modiolaria vernicosa Midd., Leda fossa Baird, 

Leda cellulita Dall, Leda leonina Dall, and 

Voldia montereyensis Dall, are figured. All 
are from the North Pacific and most of them 

from the northwest coast of America. The 

types are inthe U.S. National Museum and 

the Colonial Museum of British Columbia. 

—— On a new species of Vitrea from 

Maryland. 

Nautilus, x1, No. 9, Jan., 1898, pp. 100-101. 

Vitrea raderi (p. 100), from Cumberland, 

Md., is described as new, and the varietal 

name Clingmaniis proposed for the large form 

of Zonites wheatleyi Bd., from Clingman’s 
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Peak, North Carolina. 

National Museum. 

Both types are in the 

—— Florida’s interesting fossils. 

Florida Times-Union, Feb., 1898. 

This article is containedin aspecial edition 

of the Times-Union devoted to the resources 

of the State. 

The paper discusses the Tertiary fossil 

faunas of the State, and figures (from speci- 

mens in the National Museum) six of the 

most remarkable and characteristic species. 

—— Recent progress in malacology. 

Science (New series), Vil, No. 167, Mar. 11, 

1898, pp. 334-337. 
A summary of new facts brought out in 

recent malacological and paleontological 

papers. The term ‘‘provinculum”’ is sug- 

gested for the larval hinge of bivalves, re- 

cently shown by Bernard to precede the 

development of the regular hinge. 

—— How phosphate came. 

Florida Times-Union, Mar. 18, 1898. 

A summary of the present opinion of geol- 

ogists as to the source and formation of the 

Floridian deposits of phosphate of lime. 

— Coal and lignite. 

Map of Alaska, U.S. Geol. Surv. (descrip- 

tive text), Mar., 1898, pp. 39-44. 

This article is contained in the descriptive 

text of a map of Alaska prepared by the 

United States Geological Survey in accord- 

ance with a resolution of Congress. Mr. Dall 

gives a synopsis of our knowledge of the 

coal and lignite of Alaska. 

—— Synopsis of the recent and Tertiary 

Psammobiide of North America. 

Proc. Acad. Nat. Sci. Phila. for 1898, Apr. 

5, 1898, pp. 57-62. 
A synopsis of the species, with a revision 

of their generic and specific synonymy. The 

section Grammatomya with Psammobia 

squamosa as the type; Nuttallia with San- 

guinolaria nuttallii as the type; and Garum 

with Psammobia filosa Conrad as an example 

arenew. The name of P. californica (rubro- 

radiata Cpr.) is restored, and the P. edentula, 

described as a fossil Siliquaria by Gabb, is 

placed in its proper genus, and noted as oc- 

curring in the recent fauna of San Pedro, Cal. 

—— The future of the Yukon gold fields. 

Nat. Geograph. Magazine, 1x, No.4, Apr., 

1898, pp. 117-120. 
A discussion of the conditions of fuel and 

food supply in the Yukon region. 

—— A Yukon pioneer, Mike Lebarge. 

Nat. Geograph. Magazine, 1x, No.4, Apr., 

1898, pp. 137-139. 
A biographical sketch, with portrait, of a 
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member of the original expedition for scien- 

tific research in Alaska, sent out under Rob- 

ert Kennicott by the Smithsonian Institution 

in 1865, with the cooperation of the Western 

Union Telegraph expedition. 

—— A new subgenus of Coralliophaga. 

Nautilus, x1, No. 12, Apr., 1898, p. 135. 

Oryctomya, n. subg., with the type O. clai- 

bornensis, n. sp., from the Eocene sands of 

Claiborne, Ala. Thetypesare inthe National 

Museum. 

— Contribution to the Tertiary fauna 

of Florida, with special reference to 

the silex beds of Tampa and the Plio- 

cene beds of the Caloosahatchie River; 

including in many cases a complete 

revision of the generic groups treated 

of and their American Tertiary species. 

Part Iv: (1) Prionodesmacea, Nucula 

to Julia; (11) Teleodesmacea, Teredo to 

Ervilia. 

Trans. Wagner Free Inst. Sci., 11, pt. Iv, 

April-June, 1898, pp. I-vitl, 571-969, 

with 13 pls. 

This memoir forms part ty of the discussion 

of the Tertiary mollusk-fauna of the Gulf 

States and adjacent region. Nearly all the 

types of new species are in the National 

Museum. The sum of all the new names 

amounts to 3 genera, 1 subgenus, 8 sections, 

about 22 new names for species bearing names 

whicn are no longer tenable, 162 new species, 

and 27 varieties. These names are given in 

the index to the work. 

— On the genus Halia of Risso. 

Proc. Acad. Nat. Sci. Phila., May 4, 1898, 

pp. 190-192. 
This paper discusses the systematic posi- 

tion of Halia and concludes that it is a degen- 

erate type allied to Aurinia and belonging in 

the family Scaphellidw of the Volutacea. 

— On a new species of /’usus from Cali- 
fornia. 

Nautilus, xu, No. 1, May, 1898, pp. 4,5. 

Fusus roperi from San Pedro, Cal., is de- 

scribed as new and taken as the type of a new 

section, Roperia. 

DIMMOCK, GrorGr, and ASHMEAD, 

WILLIAMH. Noteson parasitic Hymen- 

optera, with descriptions of some new 
species. 

Proc. Ent. Soc. Wash., tv, No. 2, Feb., 

1898, pp. 148-171. 

This paper is divided into two parts, the 

first being by Dr. Dimmock, who records the 

hosts of 70 distinct parasites bred by him, 25 

of which proved to be new. These are de- 

~seribed by Mr. Ashmead in part 2, Mr, 
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Ashmead also gives a table of the genera of 

the Microgasterine, in which he characterizes 

6 new genera. 

EASTMAN, C. R. Tamiobatis vetustus; a 

new form of fossil Skate. 

Am. Journ. Sci., tv, No. 20, Aug., 1897, pp. 

85-90, pl. and fig. 

ELLIOT, DanieL G. A list of a collec- 

tion of shells from the Gulf of Aden. 

Pub. Field Columbian Museum, No. 26, 

Zool. series 1, No. 9, Chicago, Mar., 1898, 

pp. 187-189. 
The specimens enumerated in this list were 

labeled in the Division of Mollusks. A series 

was donated to the National Museum. 

EVERMANN, Barton WARREN, and 

KENDALL, Wixt1aAM C. Descriptions 

of new or little-known genera and spe- 

cies of fishes from the United States. ~ 

Bull. U. S. Fish Com., 1897 (Feb. 9, 1898), 

pp. 125-133. 

In this paper are described 3 new genera and 

8new species of fishes collected in Florida, 

Louisiana, and Mississippi. 

EVERMANN, BartoN WARREN, and 

MEEK, SerH EvuGENE. A report upon 

salmon investigations in the Columbia 

River Basin, and elsewhere on the Pa- 

cifie coast, in 1896. 

Bull. U. S. Fish Com., 1897 (Jan. 6, 1898), 

pp. 15-84. 

This paper lists 40 species, 5 of which are 

described as new. 

FAXON, WALTER. Observations on the 

Astacidz in the U. 8. National Museum 

and in the Museum of Comparative 

Zoology, with descriptions of new spe- 

cies. 

Proc.U. S. Nat. Mus., Xx, No. 1136, Feb. 17, 

1898, pp. 643-694, pls. LXII-LXx. 

The first part of the paper embodies the 

results of an examination of the material 

which has accumulated in the U. S. National” 

Museum and the Museum of Comparative 

Zoology since the publication of the author’s 

“Notes on North American Crayfishes”’ in 

1890. The second part relates to the cray- 

fishes of the Southern Hemisphere—the Par- 

astacing. 

FEWKES, J. WALTER. 

nas. 

15th Ann. Rep. Bur. Am. Ethnol., 1897, pp. 

245-313, pls. Crv-cXI, figs. 39-48. 

An account of the masked dances at Wolpi, 

a Tusayan pueblo, and an attempt to explain 

them, 

Tusayan katci- 
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FRIERSON, LorRAINE 8. Unio (Lamp- 

silis) amphichenus, new species. 

Nautilus, x1, Feb., 1898, pp. 110, 111, pl. 1. 

Unio (Lampsilis) amphichenus Frierson. 

Specimens of the type lot arein the National 

Museum collection. This specimen was col- 

lected in the Sabine River at Logansport, La. 

GILBERT, CHartes HENRY. The fishes 

of the Klamath River Basin. 

Bull. U. S. Fish Oom., 1897 (Jan. 6, 1898), 

pp. 1-13. 

A list of 15 species, 6 of which are described 

as new. 

GILBERT, CuarLes Henry, and SCO- 

FIELD, Norman Bisnop. Notes on a 

collection of fishes from the Colorado 

Basin in Arizona. 

Proce. U.S. Nat. Mus., xx, No. 1131, Jan. 19, 

1898, pp. 487-499, pls. XXXVI-XXXIX. 

Of the 19 species listed,3 are described as 

new. 

GILL, THEODORE. Oceanic Ichthyology. 

Natural Science, XI, July, 1897, p. 71. 

A refutation of some animadversions on 

Goode and Bean’s ‘‘Oceanic Ichthyology” in 

a review published in a previous number of 

Vatural Science (X, pp. 338-340). 

—— Edward Drinker Cope, naturalist. 

A chapter in the history of science. 

Science (New series), v1, Aug. 13, 1897, pp. 

225-243. 

This biographical sketch appeared also in 

the Scientific American Supplement, the 

American Naturalist, and the Proceedings 

of the American Association for the Advance- 

ment of Science. 

On the relationships of the Nema- 

tognaths. 

Science (New series), VI, Aug. 13, 1897, p. 

434, 

—— Amphibia or Batrachia. 

Science (New series), VI, Sept. 17, 1897, pp. 

446, 447. 

It is maintained that the Linnean name 

Amphibia should be used as the name of the 

class, because it was first used as aclass name 

and also first restricted to the class. 

— The Agonoid genus Percis of Scopoli. 

Science (New series), VI, Dec.24, 1897, p. 958. 

The name Percts, given by Scopoli in 1777, 

should supersede the name Hippocephalus, 

generally used but not published until 1839. 

The distinctive characters of the 

Molin and Ranzaniinz. 

Science (New series), VI, Dec.24, 1897, p. 966. 

The Moline have the skeleton mostly carti- 

REPORT OF NATIONAL MUSEUM, 1898. 

GILL, THokEoporE—Continued. 

laginous and the dorsal and anal fins invested 
in the common skin, while the Ranzaniinze 

have the skeleton ‘‘subosseous”’ and the rays 

distinct. 

—— The Crustacean genus Scyllarides. 

Science (New series), VII, Jan. 21, 1898, pp. 

98, 99. 
It is shown ‘that the only species of Sceyl- 

larus known to Fabricius in 1775, when he 

first made known that genus, was S. aretus— 

the Cancer arctus of Linneus. That, being 
the only species, is necessarily the type, and 

therefore the name Scyllarus must be retained 

forit.”’ For the Scyllarus of Dana and mod- 

ern authors the new name Scyllarides is 

proposed. 

— Huxley and his work.' 

Rep. Smithsonian Inst., 1895 (1896), pp. 

759-780. 

A memorial address given on Jan. 14, 1896, 

before the scientific societies of Washington. 

Reprinted, with additions, from Science 

(New series), 111, No. 60, Feb. 21, 1896. 

GILL, THEoporE, and TOWNSEND, 

CHARLES H. Diagnoses of new species 

of fishes found in Bering Sea. 

Proc. Biol. Soc. Wash., X1, Sept. 17, 1897, 

pp. 231-234. 

Description of 14 new species and 1 new 

genus of fishes obtained by Mr. Townsend as 

naturalist of the U.S. Fish Commission steamer 

in 1895. The new species described are Raia 

rosispinis, Raia obtusa, Raia interrupta, Mac- 

donaldia alta, Macdonaldia longa, Ericara 

salmonea, Lycodes digitatus, Lycodes concolor, 

Macrurus lepturus, M. dorsalis, M. jirmi- 

squamis, M. magnus, M. suborbitalis, Hippo- 

glossoides robustus. The new genus described 

is Ericara of Alepocephalide. 

GILLETTE, CLARENCE P. American 

Leaf-hoppers of the subfamily 'Typhlo- 

cy bine. 

Proc. U. S. Nat. Mus., xx, No. 1188, April 

20, 1898, pp. 709-773, figs. 1-149. 

GODMAN, F. D. 
(See under OSBERT SALVIN.) 

GOODE, G. Brown. Report upon the 

condition and progress of the U. S. 

National Museum during the year end- 

ing June 30, 1895. 

Rep. Snvithsonian Inst. 

1895 (1897), pp. 1-308. 

GORE, J. HOWARD. 

(See under THOMAS WILSON.) 

GRINNELL, JoserH. Description of a 

new Towhee, from California. 

(U.S. Nat. Mus.), 

1Qmitted from the Bibliography in the last Annual Report. 
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Auk, xiv, No. 3, July, 1897, pp. 294-296. 

Pipilo clemente, from San Clemente Island, 

is described as new. 

—— New race of Spinus tristis from the 

Pacific coast. 

Auk, xtv, No. 4, Oct., 1897, pp. 397-399. 

Spinus tristis salicamans is described as 

new. 

— Summer birds of Sitka, Alaska. 

Auk, xv, No. 2, April, 1898, pp. 122-131. 

An annotated list of 66 species found by 

the author in the vicinity of Sitka, Alaska. 

HANSEN, H. J. Reports on the dredg- 

ing operations off the west coast of 

Central America to the Galapagos, to 

the west coast of Mexico, and in the 

Gulf of California, in charge of Alex- 

ander Agassiz, carried on by the U. 

8. Fish Commission steamer Albatross 

during 1891, Lieut. Commander Z. L. 

Tanner, U. S. Navy, commanding. 

XXII.—The Isopoda. 

Bull. Mus. Comp. Zool. Harvard College, 

XXXI, No.5, Dec., 1897, pp. 95-129, with 

6 plates and chart. 

The collection contains 15 species. Four- 

teen of these are marine species and are new 

to science. The other, a land species, is 

wellknown. Of the 14 marine species, 8 are 

free-living and 1 is parasitic on fishes. These 

9 species belong to known genera. The re- 

maining 5 species are peculiar forms of the sub- 

family Bopyrinz, and occur in the branchial 

cavities of deep-sea decapod crustaceans. 

The chart shows the route of the Albatross. 

HASSALL, ALBERT. 

(See under C. W. STILEs.) 

HOFFMAN, WALTER JAMES. 

graphic art of the Eskimos. 

upon collections in the National Mu- 

seum. ) 

The 

1-154. 

HOUGH, Water. The origin and range | 

of the Eskimo lamp. 

Am. Anthropologist, XI, April, 1898, No. 4, 

pp. 116-122. 

This discussion is germane to a monograph 

on Eskimo lamps, which will be published | 

later. The author points out that the Eski- 
mo could not live without lamps, which they 

have possessed from time immemorial. The 

fact that their lamps originated from beach 

stones with natural concavities, and that they 

range from this simple form to highly finished 

examples of stone and pottery, shows that the 

(Based | 

Rep. Smithsonian Inst. (U. S. Nat. Mus.), | 

1895 (1897), pp. 739-968, pls. 1-82, figs. | 
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size and form of the lamps bear so distinct a 

relation to the isothermal lines and zone of 

winter darkness, that it is possible by com- 

parison toassign the geographical position of 

any specimen. 

Environmental interrelations in Ari- 

zona, 

Am. Anthropologist, X1, May, 1898, No. 5, 

pp. 133-155. 

A study of the effect of environment upon 

the Moki and upon the plants of the region, 

together with their mutual interrelations. 

The paper contains a list of plants formerly 

printed, but amplified by the results of the 

field work of 1897. 

HOWARD, LELAND O. The desirability 

of an inspection system against foreign 

insects. 

Proceedings National Convention for the 

Suppression of Insect Pests, Washington, 

U.S. Dept. Agric., Aug., 1897, pp. 11, 12. 

An estimate of the comparative number of 

imported injurious insects and a consideration 

of the possibilities of a quarantine and inspec- 

tion system which should keep out future 

importations of this class. 

Reviewed in the Hawaiian Planter’s Jour- 

nal for January, 1898. 

—— The spread of land species by the 

agency of man with especial reference 

+ to insects. 

Science (New series), VI, No. 141, Sept. 10, 

1897, pp. 382-398. 

An address delivered before the American 

Association for the Advancement of Science, 

at its Detroit meeting, 1897. 

The methods of the spread of land species 

by the agency of man are described, and the 

most frequent methods of such spread are 

noted, with a general consideration of the 

biological principles involved. 

The article was reprinted in the Scientific 

American Supplement, Nos. 1134, 1135, and 

1136, Sept. 25, Oct. 2, and Oct. 9, 1897. 

Author’s separates published September, 

1897. 

— Additional observations on the para- 

sites of Orgyia leucostigma. 

Bull. Div. Ent., U. S. Dept. Agric., No. 9 

(New series), Oct., 1897, pp. 15-17. 

An account of the rearing of parasites from 

the host-insect mentioned, showing a greater 

preponderance of dipterous parasites. Com- 

parative tables of mortality ratios are given. 

This account is supplementary to that which 

appeared in Bulletin No. 5, Technical series. 

— Temperature experiments as afiect- 

ing received ideas on the hibernation 

of injurious insects. 
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Bull. Div. Ent., U. 8S. Dept. Agric., No. 9 

(New series), Oct., 1897, pp. 18, 19. 

An account of cold storage experiments 

which indicate that a consistent low tempera- 

ture is much more favorable for successful 

hibernation than alternating high and low 

temperatures. 

— A useful American scale insect. 

Bull. Div. Ent., U. S. Dept. Agric., No. 9 

(New series), Oct., 1897, pp. 38-40. 

A review of the commercial uses of scale 

insects with an account of Cerococcus quercus, 

its chemical composition, abundance, and 

commercial possibilities. 

— Mosquitoes and fleas. 

Cire. Div. Ent., U.S. Dept. Agric., No.13 

(New series), Dec. 1, 1897, pp. 1-4. Re- 

vised edition. 

An account of the life histories and reme- 

dies to be used against mosquitoes and fleas. 

—- Report of the Entomologist for 1897. 

Rep. Secy. Agric., 1897, pp. 111-116. 

A review of the work of the Division of 

Entomology of the U. S Department of A gri- 

culture for the fiscal year ending June 30, 1897. 

Author’s extras, Dec. 20, 1897. 

—— The Mexican Cotton-boll Weevil in 

1897. 
Cire. Div. Ent., U. S. Dept. Agric., No. 27 

(New series), Jan. 5, 1898, 7 pp. 

A review of the spread of Anthonomus 

grandis in Texas during 1897, and of the 

investigation of the subject in the field. 

The Box-elder Plant Bug, Lepto- 

coris trivitiatus Say. 

Cire. Div. Ent., U. S. Dept. Agric., No. 28 

(New series), Jan. 12, 1898, 3 pp., 1 fig. 

An account of the life history and remedies 

to be used against Leptocoris trivittatus, to- 

gether with some account of its geographical 

distribution. 

— The Gipsy Moth in America: a sum- 

mary account of the introduction and 

spread of Porthetria dispar in Massa- 
chusetts, and of the effort made by the 

State to repress and exterminate it. 

Bull. Div. Ent., U. 8S. Dept. Agric., No. 11 

(New series), Jan. 11, 1898, 39 pp., 8 figs. 

— A new parasite of the Harlequin 

Cabbage Bug. 

Oanadian Entomologist, xxx, No.1 (Jan., 
1898), pp. 17, 18. 

Describes Encyrtus johnsont, new species, 

with remarks on Trissoleus murgantice Ashm. 

—— On some parasites of the Coccide, 

with descriptions of two new genera 

of Aphelininz. 
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Proc. Ent. Soc. Wash., tv, No. 2, pp. 133- 

139, 3 figs. 

Remarks on the geographical distribution 

of some common coccid parasites, with 

descriptions of the male of Arrhenophagus; 

Archenomus, new genus; bicolor, new spe- 

cies; Azotus, new genus; marchali, new 

species. 

Author’s extras published Feb. 11, 1898. 

— (Review of) Les Cécidomyies des 

céréales et leurs parasites, by Dr. Paul 

Marchal. 

Science (New series), 

pp. 246-248. 

—— The San Jose Scale in 1896-97. 

Bull. Div. Ent., U. S. Dept. Agric., No. 12 

(New series), Mar. 25, 1898, pp. 1-31, fig. 1. 

A general account of Aspidiotus perniciosus 

supplementary to that published in Bulletin 

No.3 (New series), Division of Entomology. 

vil, Feb. 18, 1898, 

—— The Fig-eater or Green June Beetle. 

Bull. Div. Ent., U. 8S. Dept. Agric., No. 10 

(New series), Mar. 26, 1898, pp. 20-26, 

fig. 1. 

An account of the life history of Allorhina 

nitida L., with some consideration of the rem- 

edies to be used against it. 

—— Further notes on the House Fly. 

Bull. Div. Ent., U. 8S. Dept. Agric., No. 10 
(New series), Mar. 26, 1898, pp. 63-65. 

An account of experiments with air-slaked 

lime, land-plaster, gas-lime, chloride of lime, 

and kerosene against Musca domestica, with 

some observations on the development of this 

insect. 

General notes. 

Bull. Div. Ent., U. S. Dept. Agric., No. 10 

(New series), Mar.26, 1898, pp. 87-97, 1 fig. 

A peculiar injury to apples; another lead- 

boring insect; Icerya purchasi in Portugal 

and the Azores; injury by the Western flea- 

beetle; windrow remedy for blister beetles; 

white grubs of Allorhina nitida invading a 
cellar; damage by Lioderma uhleri; food 

plants of Dysdercus suturellus; collecting 

locust eggs in Morocco; poisoning grass- 

hoppers in Natal; collecting grasshoppers in 

New Hampshire. 

— Notes from correspondents. 

Bull. Div. Ent., U. S. Dept. Agric., No. 10 

(New series), Mar. 26, 1898, pp. 97-99. 

—— Recent laws against injurious insects 
in North America 

Bull. Div. Ent., U. 8. Dept. Agric., No. 13 

(New series), Mar. 31, 1898, 68 pp. 

A compilation of the recent laws relating to 
injurious insects in the United States and 

British America, together with the laws rela- 
tive to foul brood. 
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HOWARD, LELAND O.—Continued. 

—— A new egg parasite of the periodical 

Cicada. 

Canadian Entomologist, xxx, No.4, April, 

1898, pp. 102, 103. 

Description of Lathromeris cicade, new 

species. 

— On the entomological results of the 

exploration of the British West Indian 

Islands by the British Association for 

the Advancement of Science. 

28th Ann. Rep. Ent. Soc. Ontario, 1897 

(April, 1898), pp. 62--64. 

A brief history of the exploration in ques- 

tion, with a summary of the material reported 

upon and of the comments of the different 

authors on geographical distribution, together 

with a plea for similar work in little known 

parts of the United States. 

— Insect life underground. 

Nature and Art, Chicago, 1, No. 4, May, 

1898, pp. 155-159, 1 pl. 
An account of the insects which live 

beneath the surface of the ground, with a 

popular consideration of the value of their 

work in producing soil changes. 

— Work of the Division of Entomol- 

ogy. 

Yearbook U. S. Dept. Agric., 1897 (May 31, 

1898), pp. 84-89. 

A popular account of the work which is 

carried on in the Division of Entomology, 
U.S. Department of Agriculture. 

Author's extras of this’ paper were pub- 

lished May 17, 1898. 

— Danger of importing insect pests. 

Yearbook U. S. Dept. Agric., 1897 (May 31, 

1898), pp. 529-552, figs. 25-43. 
A general consideration of the subject, 

including specific mention of Europe as a 

source of danger; injurious insects from the 

tropics; insects from the Pacific regions; 

insects from other parts of the world; 

methods of importation of insects; the 

Morelos orange fruit worm; injurious Aus- 

tralian insects; the Bermuda peach maggot; 

a few European destructive insects; some 

dangerous Japanese insects; national quaran- 
tine and inspection. 

Author's extras of this paper were issued 
June 6, 1898. 

KENDALL, WILtiaM C. 

(See under B. W. EVERMANN. ) 

KNOWLTON, FRANK HAtt. 

ness of the Sundew. 

Plant World, 1, Oct., 1897, pp. 7, 8. 

Sensitive- 

— Note on Artocarpus. 

Plant World, 1, Oct., 1897, p. 12. 
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KNOWLTON, Frank Hatt—Continned. 

—— A remarkable lily. 

Plant World, 1, Oct., 1897, p. 16. 

— Some early American botanists.— 

Amos Eaton. 

Plant World, 1, Nov., 1897, pp. 17, 18. 

trait. 

Por- 

Gelsemium and its habits. 

Merck's Report, v1, Dec., 1897, p. 723. 

—— National forests and their preserva- 

tion. 

Plant World, 1, Dee., 1897, pp. 40, 41. 

The standing fossil forests of the 

Yellowstone National Park. 

Plant World, 1, Jan., 1898, pp. 53-55, with 

plate. 

—— The Elephant Tree. 

Plant World, 1, May, 1898, pp. 113-116, pl. v. 

—— [Note on taking up of copper by pine 
trees. ] 

Plant World, 1, June, 1898, p. 142. 

LINELL, Martin L. New species of 

Coleoptera of the family Chrysomel- 

id, with a short review of the tribe 
Chlamydini. 

Proc. U. S. Nat. Mus., xx, No. 1130, Jan. 

5, 1898, pp. 473--485. 

LINTON, Epwin. Notes on the larval 

cestode parasites of fishes. 

Proc. U. S. Nat. Mus., x1x, No. 1123, Oct. 1, 

1897, pp. 787-824, pls. LXI-LXvIt. 

Notes on cestode parasites of fishes. 

Proc. U.S. Nat. Mus., xx, No. 1125, Dec. 24, 

1897, pp. 423-456, pls. XXVII-XXXIy. 

Notes on trematode parasites of 
fishes. 

Proc. U.S. Nat. Mus., Xx, No. 1133, Jan. 20, 

1898, pp. 507-548, pls. XL-XLIv. 

LUCAS, FREDERIC A. 

birds. 

Rep. Smithsonian Inst. (U. S. Nat. Mus.), 

1895 (1897), pp. 1001-1019, pls. 1, 2, figs. 
1-13. 

A somewhat popular account of the struc- 

ture of the tongues of birds and their modi- 

fications according to the food of the various 

groups. 

The tongues of 

— A right royal robe. 

St. Nicholas, Sept., 1897, pp. 914, 915, 1 fig. 

A description of the Hawaiian feather cloak 
in the U.S. National Museum. 
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LUCAS, FrEepEric A.—Continued. 

— The Fur-seal investigation of 1897. 

Science (New series), v1, No. 145, Oct. 15, 

1897, pp. 568, 569. 
A résumé of the work of the Fur-seal Com- 

mission of 1897. 

Report of death of pups from Unci- 

naria. 
Observations on the Fur-seals of the Pribilof 

Islands. Second Preliminary Report, by 

David Starr Jordan, 1897, (Appendix 1), 

pp. 32-34. 

Shows that large numbers of young Fur- 

seals die from the attacks of a parasitic worm 

of the genus Uncinaria; describes the symp- 

toms and duration of the plague, and shows 

that deaths from this cause are not to be con- 

fused with deaths from starvation. 

McGREGOR, R. C. Note on Speotyto 

cunicularia obscura Stephens. 

Auk, Xv, No. 2, April, 1898, p. 187. 

Measurements and comparisons made by 
the writer tend to show that Speotyto cunicu- 

laria obscura Stephens is merely a small 

individual of the ordinary Burrowing Owl of 

the west. 

MASON, Otis Turron. Geographical 

distribution of the musical bow. 

Am. Anthropologist, X, Nov., 1897, No. 11, 

pp. 377-380. 

This paper describes the musical bow found 

among African and American tribes. The 

author expresses his belief that stringed in- 

struments were not known to any of the abo- 

rigines of the Western Hemisphere before 

Columbus. 

MEARNS, EpGarA. Descriptions of six 

pew mammals from North America. 

Proc. U. S. Nat. Mus., x1x, No. 1121, July 

17, 1897, pp. 719-724. 

—— Preliminary diagnoses of new mam- 

mals of the genera Lynx, Urocyon, Spilo- 

gale, and Mephitis, from the Mexican 

boundary line. 

Proc. U. S. Nat. Mus., xx, No. 1126. Dec. 24, 

1897, pp. 457-461. 

Preliminary diagnoses of new mam- 

mals of the genera Mephitis, Dorcela- 

phus, and Dicotyles, from the Mexican 

border of the United States. 

Proc. U.S. Nat. Mus., xx, No. 1129, Dec. 24, 

1897, pp. 467-471. 

— Preliminary diagnoses of new mam- 

mals of the genera Sciurus, Castor, 

Neotoma, and Sigmodon, from the Mexi- 

can border of the United States. 

Proc. U.S. Nat. Mus., XX, No. 1132, Jan. 17, 

1898, pp. 501-505. 

REPORT OF NATIONAL MUSEUM, 1898. 

MEEK, SetH EUGENE. 

(See under B. W. EVERMANN. ) 

MERRIAM, C. Harr. Syrniwm occiden- 
tale caurinum, a new owl from the Pu- 

get Sound region. 

Auk, Xv, No. 1, Jan., 1898, pp. 39, 40, 

A new owl from Mount Vernon, Wash., is 

here described. 

MERRILL, GEORGE PERKINS. Notes on 

the geology and natural history of the 

peninsula of Lower California. 

Rep. Smithsonian Inst., (U.S. Nat. Mus.), 

1895 (1897), pp. 969-994, pls. 1-10. 

MILLER, Gerrit §S., jr. Revision of 
the North American bats of the family 

Vespertilionide. 

North Am. Fauna, No. 13, Oct. 16, 1897, 

pp. 1-140, pls. 1-111, figs. 1-40. 

A detailed synopsis of the Vespertilionide 

known to occur north of Panama and in the 

West Indies. Special attention is given to 

nomenclature, keys, and descriptions. Nine 

new forms are recognized among the 46 forms 

known to inhabit the region. 

Description of a new rodent of the 

genus Idiurus. 

Proc. Biol. Soc. Wash., x11, Mar. 24, 1898, 

pp. 73-76, figs. 15-19. 

Idiurus macrotis, n. sp.,is described. 

—A new rabbit from Margarita Is-. 

land, Venezuela. 
Proc. Biol. Soc. Wash., xii, Apr. 30, 1898, 

pp. 97, 98. 

Lepus margarite, n.sp.,is described. 

—— A new chipmunk from northeastern 

China. 
Proce. Acad. Nat. Sei. Phila., Aug. 1, 1898 

pp. 348-350. 

Eutamias senescens, sp. nov., is described. 

—— List of bats collected by Dr. W. L. 

Abbott in Siam. 

Proc. Acad. Nat. Sci. Phila., July 25, 1898, 

pp. 316-325. 

Oynopterus angulatus, n. sp., Keriroula mi- 

nuta, n. sp., and Emballonura peninsularis, 

n. sp., are described. 

MOORE, CuHarRLES. The Ontonagon 

copper bowlder in the U. S. National 

Museum. 
Rep. Smithsonian Inst. (U. 8. Nat. Mus.), 

1895 (1897), pp. 1021-1030, pls. 1, 2. 

NELSON, E. W. Descriptions of new 

birds from the Tres Marias Islands, 

western Mexico. 
Proc. Biol. Soc. Wash., X11, Jan. 27, 1898, 

pp. 5-11. 

Eleven species and subspecies from the Tres 
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NELSON, E. W.—Continued. 
Marias Islands are described as new, viz: 

Columba flavirostris madrensis, Leptotila capi- 

talis, Buteo borealis fumosus, Polyborus cheri- 

way pallidus, Trogon ambiguus goldmani, 

Nyetidromus albicolliis insularis, Myiopagis 

placens minimus, Cardinalis cardinalis ma- 

rice, Vireo hypochryseus sordidus, Melanotis 

ceerulescens longirostris, and Thryothorus law- 

renctt magdalene. 

— Descriptions of new birds from 

Mexico, with a revision of the genus 

Dactylortyx. 

Proc. Biol. Soc. Wash., x11, Mar. 24, 1898, 

pp. 57-68. 

Heleodytes brunneicapillus obscurus, Vireo 

, nanus, Progne sinaloe, Phenicothraupis rubi- 

coides roseus, Amphispiza bilineata grisea, 

Guiraca chiapensis, Grallaria ochraceiventris, 

Amazilia cinnamomea saturata, Dactylortyx 

chiapensis, and D. devius are described as | 

new. Four forms of Dactylortyx are recog- 

nized, D. thoracicus, D. thoracicus lineolatus, 

and the two new species above described. 

— Notes on the wild fowl and game | 

animals of Alaska. 

Nat. Geograph. Magazine, 1x, No.4, April, 

1898, pp. 121-132, 6 figs. 

A popular account of some of the game 

birds and mammals of Alaska. 

— Notes on certain species of Mexican 

birds. 

Auk, XV, No. 2, April, 1898, pp. 155-161. 

These notes treat of the geographical dis- 

tribution, nomenclature, and relationships | 

of various species of Mexican birds. 

OBERHOLSER, Harry C. Description | 

of a new Lmpidonax, with notes on | 

* Empidonax difficilis. 

Auk, xtv, No. 3, July, 1897, pp. 300-303. 

Empidonax insulicola is described trom 

Santa Rosa Island, Cal., and its relationship 

to FE. cineritius is explained. 

—— Critical notes on the genus Auri- 

parus, 

Auk, xiv, No. 4, Oct., 1897, pp. 390-394. 

Auriparus flaviceps lamprocephalus is de- 

scribed in this paper as new. 

Description of a new Amazilia. 

Auk, xv, No.1, Jan., 1898, pp. 32-36. 

Amazilia cerviniventris chalconota, from 

Brownsville, Tex., is described as new, and 

its relationships pointed out. 

— The birds of Liberia. 

Liberia, Bull. No. 12, American Coloniza- 

tion Societg, Washington, D.C., Feb., 

1898, pp. 16-25. 

A popular sketch of the birds of Liberia. 
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| PALMER, WILuIaM. The Sitkan Kinglet, 

Auk, xtv, No. 4, Oct., 1897, pp. 399-401. 
Regulus calendula grinnelli is here de- 

scribed as new. 

— An addition to North American 

Petrels. 

Auk, xiv, No.3, July, 1897, pp. 297-299. 

Oceanodroma cryptoleucura is recorded 

from North America, based on two speci- 

mens found in Washington City after the 

great storm of Aug. 26, 27,1893. This species 

and O.leucorhoa are described, and the dif- 

ferences between them pointed out. 

PILSBRY, Henry A. Manual of Con- 

chology. Parts 66 and 67.—Dentalii- 

de. 

Man. Conch. Struct. and Syst., Pt. 66, pp. 

81-144, pls. 10-26; Pt. 67, pp. 145-224, pls. 

27-37. 

The entire collection of Dentaliide in the 

National Museum was studied by Professor 

Pilsbry, and the present monograph is in part 

based on this material. A number of the 

types of new species, etc., are contained in 

the Musenm. 

POLLARD, Cuar.Les Loults. 

violets. 

Two new 

Bull. Torrey Botan. Club, xxtv, Aug. 29, 

1897, p. 404. 

This paper describes V. flavovirens, from 

Idaho, and V. porteriana, from Pennsylvania, 

with a figure of the last named. The types 

of both species are in the U.S. National Her- 

barium, 

— The genus Oxytria of Rafinesque. 

Bull. Torrey Botan. Club, xxiv, Aug. 29, 

1897, p. 405. 
This paper revises the nomenclature of the 

genus Oxytria, which replaces Schoenolirion 

of Durand. The study is based on Museum 

material. 

—— The families of flowering plants. 

Plant World, 1, Oct., 1897, to Mar., 1898, pp. 

5, 19, 37, 56, 71, 88. 

A series of popular descriptive articles on 

the characters distinguishing the flowering 

plant families. The series thus far includes 

only the monocotyledons. 

— Note on Dioscorea batatas in cultiva- 

tion. 

Plant World, i, Dec., 1897, p. 48. 

—— Note on the Egg Plant as a perennial 
in the far south. 

Plant World, 1, June, 1898, p. 143. 

Note on a hermaphrodite willow 

(Salix bebbiana Sargent). 

Plant World, 1, June, 1898, p. 144. 
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RATHBUN, Mary J. List of the deca- 
pod crustacea of Jamaica. 

Ann. Inst. Jamaica, 1, No. 1, Sept., 1897, 

pp. 1-46. 

The crustacea in the collection of Mr. P. W. 

Jarvis, Kingston, and in the museum of the 

Institute of Jamaica, form the basis of this 

list, which includes also the results of explo- 

rations by the Johns Hopkins University and 

by the U.S. Fish Commission. 

—— Descriptions of three new species of 

fresh-water crabs of the genus Potamon. 

Proc. Biol. Soc. Wash., Xi1, Jan. 27, 1898, 

pp. 27-30, pls. I, Il. 

One species is a typical Potamon from the 

Malayan Peninsula; two are members of the 

subgenus Geothelphusa from the Loo Choo 

Islands and from West Africa. 

—— The brachyura of the biological ex- 
pedition to the Florida Keys and the 

Bahamas in 1898. 

Bull. Laboratories Nat. Hist. State Univ. 

Towa, tv, June, 1898, pp. 250-294, pls. 

I-IX. 

Descriptions of eleven new species of crabs 

in the National Museum. 

RICHARDSON, Harriet. Description 

of a new crustacean of the genus 

Spheroma, from a warm spring in New 

Mexico. 

Proc. U.S. Nat. Mus., xx, No. 1128, Dec. 24, 

1897, pp. 465, 466. 
This crustacean, Spheroma thermophilum, 

was taken from a warm spring near Socorro, 

New Mexico, by Mr. T. D. A. Cockerell. It 

is contrasted with S. dugesi Dollfus, a Mexi- 

can species, and the only other Spheroma 

inhabiting fresh water. 

An advance edition of this paper was pub- 

lished Feb. 6, 1897. 

— Description of a new parasitic iso- 

pod of the genus Aga from the south- 
ern coast of the United States. 

Proc. Biol. Soc. Wash., x11, Mar. 24, 1898, 

pp. 39, 40, figs. 1, 2. 

The specimens were obtained by the U.S. 

Fish Commission steamer Albatross—one off 

Little Bahama Bank, and the other in the 

Gulf of Mexico. 

— Description of four new species of 

Rocinela, with a synopsis of the genus. 

Proc. Am. Philosoph. Soc., XXxvui, No. 157, 

June, 1898, pp. 8-17, figs. 1-10. 

Nineteen species are included in the genus 

Rocinela. A chronological list and a synopsis 

of the species are given. The new species 

are all from the dredgings of the Albatross. 
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RICHMOND, CuHarLes W. (Review of) 

Notes on birds observed in Yucatan, 

by Frank M. Chapman. - 

Auk, xiv, No. 3, July, 1897, p. 333. 

—— The Western Field Sparrow, Spizella 

pusilla arenacea Chadbourne. 

Auk, xtv, No. 4, Oct., 1897, pp. 345-347, pl. 

III. 

The paper presents an account of this sub- 

species. 

— The Cayenne Swift, Panyptila cay- 

enensis (Gmelin). 

Auk, xv, No.1, Jan., 1898, pp. 7-10, pl. 1. 

In this paper is presented an account of 

the distribution, habits, and nesting of this 

species. 

RIDGWAY, RoBERT. Description of the 

nest and eggs of Bachman’s Warbler. 

Auk, xtv, No. 3, July, 1897, pp. 309, 310. 

The nest and eggs found by Mr. Otto Wid- 

mann are here described. 

— An earlier name for Ammodramus 

leconteii. 

Auk, xiv, No. 3, 1897, p. 320. 

Fringilla caudacuta of Latham is found to 

apply to Leconte’s Sparrow, the present name 

of which does not change, since Fringilla 

caudacuta of Latham is antedated by Oriolus 
caudacutus of Gmelin. 

— On the status of Lanius robustus 

Baird as a North American bird. 

Auk, xtv, No.3, July, 1897, p. 323. 

This supposed species is considered to be 

an “aberrant” specimen of Lanius algeriensis, 

and consequently not a North American 

bird. 

—— (Review of) Bird Life, by Frank M. 

Chapman. 

Auk, xiv, No.3, July, 1897, pp. 336-338. 

Descriptions of supposed new gen- 

era, species, and subspecies of American 

birds. I—Fringillide. 

Auk, xv, No.3, July, 1898, pp. 223-230. 

Fourteen genera and eight species and sub- 

species are described as new, viz: Melanos- 

piza, Brachyspiza, Myospiza, Plagiospiza, 

Rhynchospiza, Pselliophorus, Lysurus, Sert- 

nopsis, Heterospingus, Mitrospingus, Rhodo- 

thraupis, Hemithraupis, Stelgidostomus, Aimo- 

phila ruficeps sororia, Aimophila sartorit, 

Atlapetes pileatus dilutus, Arremonops vene- 

zuelensis, Arremonops richmondi, Cyano- 

compsa concreta cyanscens, Amphispiza bili- 

neata deserticola, Amphispiza belli clementee. 

Author’s extras issued May 13, 1897. 
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ROSE, JosEPH NELSON. Studies of Mex- 

ican and Central American plants. 

Contrib. U. S. Nat. Herbarium, v, No. 3, 

Aug. 27, 1897, pp. 109-144, pls. I-Iv. 

This paper is a technical study of some 

Mexican and Central American plants, in- 

cluding the revision of some difficult genera, 

and the description of more than 50 species 

new to science. 

— Agave washingtonensis and other 

Agaves. 

Ninth Ann. Rep. Missouri Botan. Garden, 

Apr. 20, 1898, pp. 121-126, pls. 29-31. 

A short account of four A gaves which flow- 

ered in Washington during the year 1897, one 

of which had not been previously described. 

— Loeselia cordifolia, n.sp. 

Hooker's Icon. Plant., XXvi, Pt. 3, 1898, 

pl. 2551. 
A new species from Mexico which Mr. Rose 

describes in connection with Mr. W. Botting 

Hemsley, of Kew, England. 

SALVIN, OsBEerT, and GODMAN, F. D. 

An account of the owls of the Central 

American region. 

Biologia Centrali-Americana, Aves, I, 

Nov., 1897, pp. 1-40, pls. LXJ, LX. 

This account embraces 34 species, of which 

Syrnium fulvescens and Scops trichopsis are 

figured. 

SCHUCHERT, Cuar.eEs. A synopsis of 

American fossil Brachiopoda, including 

bibliography and synonymy. 

Bull. U. S. Geol. Surv., No. 87, 1897, pp. 

1-464. 
The contents of this volume are: Geological 

development and geographical distribution of 

American fossil Brachiopoda; brachiopod 

terminology, applied to fossil forms ; biological 

development of the Brachiopoda; morphology 

of the brachia, by Charles E. Beecher; clas- 

sification of the Brachiopoda; index and bib- 

liography of American fossil Brachiopoda. 

(See also under Davip WHITE.) 

SCOFIELD, NorMAN BIsHop. a] 

(See under CHARLES HENRY GILBERT, ) 

SCUDDER, Samurt Hupparp. Revi- 

sion of the Orthopteran group Melano- 

pli (Acridiidz), with special reference 

to North American forms. 

Proc. U. 8. Nat. Mus., xx, No. 1124, Dec. 28, 

1897, pp. 1-421, pls. I-xxvI. 

SHUFELDT, R.W. Taxidermical meth- 
ods in the Leyden Museum. 

Rep. Smithsonian Inst. (U.S. Nat. Mus.). 

1895 (1897), pp. 1031-1038, pls. 1-6. 
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SMITH, HueuH M. The fishes found in 

the vicinity of Woods Hole. 

Bull. U. S. Fish Com ,1897 (Jan. 6, 1898), 

pp- 85-111. 

The fishes listed in this paper represent 88 

families, 160 genera, and 209 species, and 

were collected by the U.S. Fish Commission. 

STANTON, TimotHy WILLIAM. A com- 

parative study of the Lower Cretace- 

ous formations and faunas of the United 

States. 

Journ. Geol., V, Sept.-Oct., 1897, pp. 579- 

624. 

A portion of the paleontological material 

treated of in this general discussion is in the 

collection of the National Museum. 

Supplement to the annotated cata- 

logue of the published writings of 

Charles Abiathar White, 1886-1897. 

Proc. U. S. Nat. Mus., Xx, No. 1135, Feb. 12, 

1898, pp. 627-642. 

STEARNS, RoBerRTE.C. Quarter-decks 

and Jingles. 

Nautilus, xt, No. 4, Aug., 1897, pp. 38-40. 

‘*Quarter-decks” and ‘‘Jingles’’ are the 

names locally applied to the shells of certain 

marine mollusks properly known as Orepidula 

fornicata Linné, and Anomia simplex Orbigny. 

Large quantities (thousands of bushels) of 

these shells are taken by dredging in the 

neighborhood of Greenport, N. Y., and sold to 

the oystermen of that general region to be 

used as ‘‘catchment objects’? or material for 

forming spawning beds for Ostrea virginica. 

— Modiola plicatula Lamarck, an ex- 

tinct locality. 

Nautilus, xt, No. 9, Jan., 1898, pp. 102, 103. 

That portion of the city of Boston west of 

the Public Garden and extending to Roxbury, 

known as the Back-bay section, was fifty 

years ago simply a salt marsh, with occasional 

patches of rmaud flats. In the greater part of 

this areathe well-known mussel, Modiola pli- 

catula Lamarck, was abundant, and millions 

must have been destroyed when the marshes 

were filled up. 

STEJNEGER, LEoNHARD. 

Bergens Tidende, Jan. 21, 1898, p. 2. 

A popular account of a Christmas custom 
on Bering Island. 

Stjernen. 

— Ross’s Gull, Rhodostethia rosea, on 
Bering island. 

Auk, xv, No. 2, Apr., 1898, p. 183. 

This is the first record of the occurrence of 

this bird on Bering Island, and the first au- 

thentic record for Kamchatka. 
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lof Islands. Second Preliminary Report, 

by David Starr Jordan, 1897 (Appendix 

II), pp. 35-38. 
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-—— Report on the rookeries of the Com- 

mander Islands, season of 1897. 

Doc. No. 1997, Treas. Dept. (Office of Secre- 

tary, Special Agents Division), pp. 
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TASSIN, Wirt. The mineralogical col- 

lections in the U. 8. National Museum. 
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TOWNSEND, Cuar.es H. 

(See under THEODORE GILL.) 

VERRILL, Appison E. A study of the 

family Pectinide, with a revision of 

the genera and subgenera. 

Trans. Conn. Acad. Sci., X, July, 1897, pp. 

48-95, pls. XVI-XXI. 

This paper comprises some of the prelimi- 

nary studies upon which a later paper by 

Verrill and Bush in the Proceedings of the 

United States National Museum (Vol. xx, 

No. 1139) was based. 

VERRILL, Appison E., and BUSH, 

KATHARINE J. Revision of the deep- 

water mollusks of the Atlantic Coast 

of North America, with descriptions of 

new genera and species. Part 1.— 

Bivalvia. 

Proc. U. S. Nat. Mus., xx, No. 1139, June 

16, 1898, pp. 775-901, pls. LXXI-XCVII. 

The material upon which this paper is 

based forms a part of the collection of mol- 

lusks in the United States National Museum. 
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Auk, xiv, No. 3, July, 1897, pp. 305-309. 

An account of the breeding habits, nests, 

and eggs of Bachman’s Warbler, until now 

unknown. 

—— Investigation in the sand-pits of the 

Lalor Field, near Trenton, N. J. 

Proc. Am. Assoc. Adv. Sci., XLVI, 1897, 

pp. 381-383. 

WILSON, THoMas. The antiquity of the 

red race in America. 

Rep. Smithsonian Inst. (U.S. Nat. Mus.), 
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same form in The Archeologist, also in Popu- 
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—— Arrow-points andspear-heads. Class 

A, beveled edges. 

Am. Archeologist, 1, part 6, June, 1898, pp. 

141, 142. 
A description of experiments made by the 

author regarding the rotary motion of 

beveled-edged specimens. 

— Description and history of lace. 

[Special] Rep. No. 9, U. S. Dept. Agric. 

(Fiber Investigations), Appendix C, 

pp. 359-361. 
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WORCESTER, DeEan C., and BOURNS, 

Frank 8. Contributions to Philip- 
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the last-named group. ‘The distribution of 

the species in the various islands is indi- 

cated. and species peculiar to the Philippines 

are designated by the use of italics. 

Part II, entitled ‘‘ Notes on the distribution 

of Philippine birds,’’ by Dean C. Worcester, 

deals with the distribution of species in the 

Philippines; the zoological position of the 

Palawan group, and the relationships of 

species in the different islands; a discussion 

of Steeres’s law of distribution; factorsinthe 

origin and distribution of the genera and 
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(illustrated by six plates), and the possibili- 
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(| WRIGHT, BERLIN H. New unios. 

Nautilus, x1, Aug., 1897, pp. 40-41; Sept., 

1897, pp. 55, 56. 

In the first article Unio pinei, n. sp., from 

an unnamed lake in the Withlacoochee River 

region of Hernando County, Fla., is described. 

In the second article Unio buaxtoni from 

small lakes in Marion County, Fla., is de- 

seribed, and Unio suttoni from near Lake 

Candler, Marion County, Fla. 
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Unio strodeanus and a variety, strigillatus, 
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The types of Mr. Berlin H. Wright’s new 

unios were donated to the U. S. National 

Museum. 
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THE CROCODILIANS, LIZARDS, AND SNAKES OF NORTH 
AMERICA. 

By EDWARD DRINKER Cops, A. M., PH. D., 

Professor of Zoology and Comparative Anatomy in the University of Pennsylvania, and 

Member of the U. S. National Academy of Sciences. 

PREFACE. 

The scope of the present work is to give an account of the physical 

characteristics of the reptiles of the orders of Loricata and Squamata, 

which inhabit the Nearctic zoological realm, so far as they are known 

to the writer. That the work is far from complete I am well aware, but 

that it is much in advance of other works in this respect may be well 

admitted, as no general work of the kind has appeared since that of 

Holbrook, half a century ago. With my book on the Batrachia, pub- 

lished in 1889, and Dr. Baur’s on the Testudinata (in preparation), the 

access to North American herpetology becomes equal to that which 

the science of ornithology has long enjoyed. 

The principles of classification which have been followed are those 
which the nature of the case requires, so far as the author has been 

able to discover them. One general statement may be made as an 

abstract proposition, and that is that the taxonomy of organic beings 

is a register of structural or anatomical characters from the most com- 

prehensive to the smallest divisions. This is generally recognized in 

the case of the former, but there are many naturalists who fail to recog- 
nize it in the case of the more restricted divisions, and especially as 

applying to genera. An indefinite idea of the “ naturalness” of the 

collocation of species necessary to constitute genera still lingers in 

their minds. By this idea of a “natural” association of species, they 

mean a group which coincides in possessing a certain community of 

Species characters, as color, and color pattern, size, nature of surfaces, 

geographical range, etc., all of which, while of importance in their place, 
are quite irrelevant to the question of generic divisions. I long since 

pointed out that generic characters may, and in fact generally do, arise 

in the process of evolution quite independently of the specific, so that 
certain species of different genera resemble each other in the so-called 

“natural,” thatis, specific characters, more than they do other species of 
their own genus. The same phenomenon is well known among higher 
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groups, where I have called it ‘‘ heterology;” that is, the genera of a 

family may parallel more or less the genera of another; or the families 

of one order those of another order. It is not, then, remarkable that 
sometimes one or more species of two or more genera should parallel 

each other. The reason why the aggregate of appearances is sometimes 

preferred to single structural differences as definition of the genus, is 
because it is supposed that the contents of a genus must possess closer 

‘affinity ” than species of separate genera. But this is not the case in 

many instances, and may not be so in any instance where the evolution 

of generic characters becomes known. Certain it is that in the embry- 

onic life none of the specific characters appear before the generic. 

Hence, species may be polyphyletic as regards genera. 

The essential of systematic biology is exact definition. Taxonomy is 

science only in so far as it is exact. If it be alleged that gradual evo- 

lution of characters must preclude the possibility of exact definition, I 
answer that this will only become a practical truth when all intermedi- 

ate forms have been discovered. And it will never be a practical truth 

for the botany and zoology of any single geologic epoch or period—as, 

for instance, the present one—since most of the connecting forms belong 

to past periods and are not treated of in works in zoology, but in those in 

paleontology. There is therefore no excuse for the loose and inexact defi- 

nitions which some taxonomists are accustomed to inflict on the world, 

which are both unscientific, and serve at the same time to obscure the 

subject and render it inaccessible to the student. It must be admitted, 

however, that in a few instances it occurs that transition between two 

important anatomical characters is discoverable in series of species of 

the existing period. The special nature of such a case will determine 

whether definitions with exceptions stated are admissible or not. 

In the matter of nomenclature the author necessarily follows the rule 

of priority now adopted in all codes, and the definitions of priority 

contained in the report of the committee of the American Association 

for the Advancement of Science of 1876. According to these rules, a 

name can only have a status when accompanied with a description or 

diagnosis of that to which it is applied, whether species, genus, or divi- 

sion of higher rank. In the case of species, a recognizable figure is 

regarded as of equal validity with a description, but a figure possesses 

no discriminative character as a definition of any higher group. I must 

here insist on another point, which it has not been thought necessary 

hitherto to incorporate into any system of rules, since it is one which 
lies at the basis of all language. That is that names shall be properly 

spelled. This is necessary on account of the attempts on the part of 

more or less illiterate persons to construct names for the use of biolo- 
gists, and on account of the fact that certain other naturalists, not so 

illiterate, feel bound to adopt their misspellings, and typographical 

errors as well, on account of the supposed exigencies of the law of 
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priority. Most of these persons take refuge behind the rules of the 

American Ornithologists Union, and if the code of that body furnishes 
defense for these violations of the elementary principles of language, 

it should be corrected. Among misspellings are to be included hybrid 

words and words which retain the Greek and other non- Latin spellings. 
It may be repeated here that the language of scientific nomenclature is 

Latin, and words derived from Greek and other languages are spelled 

according to the rules of the Latin language. 

It is stated above that the geographical scope of the present book is 

the Nearctic realm. The southern continental boundary of this realm 

is, however, not yet entirely clear. It evidently includes a large part of 

the Mexican state of Sonora and the Mexican Plateau for a considera- 

ble distance farther south. Owing to lack of collections, it is difficult 

to state what the limit is in this direction, but I have included the state 

of Guanajuato, where Dr. Alfredo Dugés has traced many of the North- 

ern species. On the east coast the fauna of the Tierra Caliente extends 

northward to and even a little beyond the Rio Grande. In southwest- 

ern Texas the presence of the genera of snakes, Sibon, Coniophanes, and 

Drymobius, indicates the northern limit of that fauna. 

The results contained herein are derived chiefly from the collections 

of the United States National Museum. To these I have added infor- 

mation based on my own collections and observations in the field. 

The whole constitutes the first general work on the North American 

Sauria since that of Holbrook in 1845, and the only one on the 

Ophidia since the book of Baird and Girard, published in 1853. Pro- 

fessor Baird had such a work on the Sauria in contemplation during 

his lifetime, and he placed his manuscript in my hands about the year 

1864 for completion. Of this manuscript I have made considerable use 

in the following pages, the greater part of the descriptions of fifty-one 

of the one hundred and nine known species of that suborder being 
from his pen. 

In the description of the general characters and distribution of the 

genera of the families of the lizards I have frequently copied the lan- 

guage of Boulenger in the Catalogue of the Lizards in the British 

Museum, with omissions and additions. In the systematic arrange- 
ment of the genera of families of lizards, of which I have been able 
to examine but a limited number of species preserved in spirits, as 

the Geckonidie, Agamide, and Gerrhosaurid, I have also followed 
Boulenger. 

Besides the collections of the U. S. National Museum, I have exam- 

ined, in the preparation of this book, material belonging to the Acad- 
emy of Natural Sciences of Philadelphia, and to the Philadelphia 

museums, to whose officers my thanks are especially due. I wish to 

acknowledge also my indebtedness to Dr. Alexander Agassiz for the 
opportunity of examining some Australian species; to Prof. Charles S. 
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Dolley for a collection from Hainan, China, and to Professor Wright, 

of Oberlin, Ohio, for a small but valuable collection from South Africa; 
to Mr. George K. Cherrie for a fine series from Costa Rica, and Drs. 
Ferrari-Perez, Bernad, Dugés, and Villada for Mexican species. To 
Messrs. J. B. Wood and George Pine I am indebted for collections from 

Florida; to Prof. W. T. Cummins for material from Texas, and to Dr. 

Joseph Corson, U.S. Army, for specimens from Mobile, Alabama. I 

am also especially indebted to the Zoological Society of Philadelphia 

and its superintendent, Mr. Arthur E. Brown, for specimens from the 
Gardens. 



Class MONOCONDYLIA. 

Subclass REPTILIA. 

The subelass Reptilia is one of the two into which the members of 

the class Monocondylia naturally fall. It is defined as follows: 

Basicranial axis ossified. Vertebral column consisting chiefly of 

centra. Limbs of the nonpiscine type, that is, embracing a single proxi- 

mal element, two propodials, several mesopodials, metapodial, and pha- 

langeal elements. One occipita leondyle. A distinct quadrate bone, or 

suspensorium of the lower jaw. Mandible segmented. Carpal, tarsal, 

and metapodial elements not coossified with each other. 

Cerebral hemispheres larger than mesencephalon, whose moieties are 

fully exposed above, and not laterally. Cerebellum small. Heart with 

three chambers. Aorta derived from two aorta roots, which consist of 

one or two bows on each side. Lungs cellular, functional. Gall blad- 

der, pancreas, and fat-bodies present. Integument scaly. Mammary 

glands, none. 

Reproduction viviparous or ovoviviparous. Fertilization internal. 

Copulatory organs present. Embryo with amnion and allantois; pla- 

centa, none. 

The Reptilia are definitely known to appear in geological time in the 

Coal Measures, near the close of the Carboniferous system, although 

they probably appeared earlier during that system. They are repre- 

sented by a number of orders, which are distinguished as follows: 

I. Quadrate bone united with adjacent elements by suture; temporal regions with 

reof of a few symmetrical segments. No distinct postorbital 

bars; vertebree amphicclous; ilium narrow, vertical; feet ambu- 
AUC AP Se CASS Oe eae RoI es SA ce aM ie On Ses COTYLOSAURIA, 

Il. Quadrate bone united by suture to adjacent elements; one longitudinal postor- 

bital bar (Synaptosauria). 

a Seapular and pelvic arches not within thoracic and abdominal bones. 

Paroccipital not distinct; no supramastoid; vertebre amphicclous; 

ribs with one head on centrum; the capitulum, when present, inter- 

CONLFAL SCAPULA SIM PlOn< soccde ne oe cas aoenies sac eSer-~ THEROMORA. 

Paroccipital not distinct, a supramastoid; vertebre amphiplatyan; ribs 

with one head, and that not intercentral; scapula triradiate. 

PLESIOSAURIA. 
Paroccipital and supramastoid distinct; vertebrae with two-rib artic- 

ulations on centrum; phalanges, carpals, and tarsals of similar 

OTTER ee Ae, tty Pek rs ce Se ee ge ag ICHTHYOPTERYGIA. 

159 
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ae Scapular and pelvic arches within thoracic and abdominal bones. 

A paroccipital; no supramastoid; a large proscapula, no precoracoid, 

coracoid free from sternum behind; ribs one-headed, intercen- 

Ghali ens. 25s soa 6 Sac ns aale ale eiseee Se eee TESTUDINATA. 

III. Quadrate immovably articulated; two postorbital bars (Archosauria). (No par- 

occipital bone. ) 

Ribs two-headed; no interclavicle; external digits greatly elongated to 

support a patagium; a distinct pectineal bone ....ORNITHOSAURIA. 

Ribs two-headed; no interclavicle; acetabulum perforate at middle of 

alums; feet. ambulatorys2 2b. seer eee see ee DINOSAURIA. 

Ribs partly two-headed; an interclavicle; acetabulum closed; feet 

ambulatory ; nolpectinealibone!-eas4-asss ees eee eee LORICATA. 

Ribs one-headed; an interclavicle; no pectineal bone; acetabulum 

closed; feet ambulatory: =o pee sse= = eee RHYNCHOCEPHALIA. 

IV. Quadrate bone loosely articulated, and at proximal extremity only; one or no 

postorbital bar (Streptostylica). 

« A paroccipital bone. 

Ribs one-headed; no pectineal bone; acetabulum closed; feet not 

VOlONGe.2 25.2 See. s case ee ee eae Stee eee ee SQUAMATA., 

Of these orders, five are extinct and four still exist. Their affinities 

and time relations may be expressed by the following table. The ver- 

tical lines represent duration in geologic time. 

PLISTOCENE 

Posr 
CRETACIC 

SQUAMATA 

ORNITHOSAURIA. PLESIOSAURIA JCHTHYOPTERYGIA TESTUDINATA 

DEvONIG 

SILURIC 

HuRONIC 
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EORIGATA. 

Loricata MERREM, Tentamen Systematis Amphibiorum, 1820, p. 7. 

Emydosauri GRAY, Annals of Philosophy (2), X, 1825, p. 195. 

Crocodili WAGLER, Syst. Amphib., 1830, p. 139. 

Crocodilia OWEN, Rept. Brit. Assoc. Adv. Sci., XI, 1841, p. 65. 

Quadrate bone united by immovable suture with the adjacent ele- 

ments; 2 postorbital longitudinal bars; cervical and dorsal ribs mostly 

two-headed, the capitulum articuiating with the centrum, with or with- 

out parapophyses, and the tuberculum with the diapophyses. Sacrum 

composed of but few vertebre. Acetabulum closed. Sternum and 

interclavicle present; abdominal ribs not connected with the true ribs, 
and composed of separate segments. Bones of proximal series of car- 

pus and tarsus specialized. Teeth in alveoli. 

Ventricle of the heart divided. Two aorta roots. Epencephalon with 

vermis and flocculi. Copulatory organ single. Anal orifice longitudi- 

nal. 

The order of the Loricata appeared in Triassic time, and has con- 

tinued up to the present day. The Triassic types differ from those of 

subsequent ages, so that they represent a suborder distinct from the 

latter. In Jurassic and Cretaceous time the order was represented by 

the greatest number of genera and species. Their distribution has 

been cosmopolitan since their appearance. The affinities of the order 

are with the Dinosauria, with which they are connected by the sub- 

order Sauropoda of the latter. 

The suborders differ as follows: 

External nares posterior; internal nares less posterior; pterygoids articulating 

with quadrate; postfrontal and postorbital bones distinet........PARASUCHIA. 

Internal nares more posterior; external nares anterior; pterygoids not reaching 

quadrates; postfrontal and postorbital bones not distinct -.-.......EUSUCHIA. 

The Parasuchia include, so far as yet known, the single family of the 

Belodontid. They are restricted to the Triassic system. The fam- 

ilies of the Eusuchia are the following: 

I. Vertebrie amphiplatyan. 

Posterior nares more anterior; sphenoid axis horizontal; postorbital border 

Onsplaneof adjacent poness- 2 asks ssee eee ese. o ee eee TELEOSAURID&, 

Postorbital border internal to plane of adjacent bones.....GONIOPHOLIDID®. 
II. Vertebrie procelous. 

Sphenoid vertical; postorbital border internal to adjacent plane. CROCODILID&. 

The first two families do not extend beyond Mesozoic time. The 
Crocodilide commence in North Ametvica in the Upper Cretaceous; in 
other parts of the world in the Eocene. We have to do with this fam- 
ily only in the present work. Its genera differ as follows: 

I. A preorbital foramen. 
Dorsal vertebr with rudimental hypapophyses; muzzle elongate, nasal bones 

PUNSBLOMIAPON IE MALO So on th ote s weeks neta ethebe ses ees Thoracosaurus Leidy. 

NAT MUS 98—11 



162 REPORT OF NATIONAL MUSEUM, 1898. 

II. No preorbital foramen. 

@ Dorsal hypapophyses rudimental. 
Muzzle elongate, nasal bones not reaching nares. 

Holops Cope. 

aa Dorsal hypapophyses elongate. 

f Mandibular teeth projecting on each side of the maxilla; muzzle 

elongate, nasal bones not reaching nares nor premaxil- 

laries) ss. «fcc 2 Se 52s a eee Gavialis Cuvier. 
£6 Mandibular teeth received within the margin of the maxilla. 

y Muzzle elongate, nasal bones not reaching nares. 

Nasal bones reaching premaxillaries -.--. Tomistoma Miiller. 

yy Muzzle short, nasal bones reaching nares. - 

6 Fourth mandibular tooth filling a notch in the upper jaw. 

No bony nasal septum 3.222 -25_22\2----- Crocodilus Laurenti. 

No bony nasal septum 2232-2232 > < sss eee Osteolemus Cope. 

66 Fourth mandibular tooth received within the maxillary border 

(one exception). 

Claws three; a bony nasal septum; ventral scutes not or 

little ossified:. --2.-2 525 tase Soe Alligator Cuvier. 

Claws three; no bony nasal septum; ventral scutes osseous; 

supratemporal foramen open ..-..----..----- Jacare Gray. 

Claws three; no bony septum: ventral scutes ossified; supra- 

temporal foramen roofed over ....---..-.---- Caiman Spix. 

Claws two; no bony septum; ventral scutes ossified (roof over 

inferior canine wanting on oneside)..-.-.--. Perosuchus Cope. 

The genera Thoracosaurus and Holops are restricted, with present 

knowledge, to the Upper Cretaceous formations of North America. 

The other genera still exist, and are restricted to the warmer regions 

of the earth. Tomistoma is Malaysian; Crocodilus is cosmopolitan ; 

Osteolemus is African, while the other genera are South American, 

except Alligator. This genus includes one North American and one 

east. Asiatic species and one of unknown habitat. Gavialis is Indian. 

In North America we have to do with the widely distributed Alligator 

mississippiensis and the Crocodilus americanus, which ranges to the 

southern part of the peninsula of Florida from an extensive habitat in 

tropical America. 

Many remarkable peculiarities characterize the osteology of this 

family. 

The pterygoids havea very peculiar form. They are much expanded 

transversely posteriorly, resembling in this respect the Cotylosauria and 

some of the Theromora of the Permian, but with this the resemblance 

ceases. Near the middle line of the skull each one directs its free 
posterior margin upward, assuming the direction of the basicranial 

axis and, surrounding the posterior nares behind, unites with the 
inferior descending axis of the sphenoid by a transverse serrate suture. 

The pterygoid plate does not continue its vertical direction for long, but 

soon unites with the quadrate posteriorly and the alisphenoid ante- 
riorly by a serrate suture. This union of the pterygoid with the prox- 

imal extremity of the quadrate, instead of the distal, is a specialization 

peculiar to this family among reptiles. The superior prolongation of the 

ee ee a 
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zygomatic (quadratojugal) to the supratemporomastoid and postfrontal 

is equally peculiar to it. Another peculiarity is the non-entrance of the 

exoccipital bone into the occipital condyle. Another remarkable pecu- 

liarity is the union, a short distance below the brain case, of the Eusta- 

chian tubes into a single median vertical canal, which descends to the 

pharynx between the vertical axes of the basioccipital and sphenoid 

bones. 

The mandibular ramus is characterized by the distinctness of all the 

elements and by two especial peculiarities. One of these is the absence 

of coronoid process, the coronoid bone being a scale on the interior side 

of the ramus. The other is the presence of a very large foramen 

between the angular and surangular bones on the external face of the 

ramus, which communicates with the large dental canal. 

The vertebre are procclous throughout. There are no intercentra 

except the chevron bones and a preatlantal element, which articulates 

with the lower part of the occipital condyle in front, and underlaps the 

os entatum, or centrum of the atlas; posteriorly. This first and only cer- 

vical intercentrum sends out, posteriorly and downward on each side, a 
long intercentral rib. The atlas consists of separate elements, viz, 

centrum, neurapophysis, and neural spine. The centrum is united by 

suture with that of the axis vertebra, and the neurapophyses are in con- 

tact anteriorly below with the intercentrum. They narrow upward to 

a Squamosal suture with the neural spine, which is a thin, curved ele- 
ment. The cervical ribs are short, and unite with a parapophysis and 

diapophysis. The dorsal ribs have the ecapitular articulation on the 

centrum, and the tubercular on the diapophysis for a short distance, 

but the capitular articulation soon rises to the diapophysis, remaining 
distinct from the tubercular. There are two sacral vertebra, and no 
sacral ribs. 

There is no clavicle, proscapula, or epicoracoid. The coracoid is in 
contact with the anterior lateral border of the sternum. The supra- 
scapula is represented by a cartilage. The ilium is short anteroposte- 
riorly and does not extend anteriorly to the acetabulum, but does 
extend for a short distance posteriorly to it. The pubis is excluded 
from the acetabulum, articulating with the anterior base of the 
ischium. The pubes are directed forward and have no symphysis, being 
connected by cartilage only. They have no connection with the ischia 
on the median line. The ischia are directed downward to a median 
symphysis. 

There are three elements in the proximal carpal series. Of these the 
radiale and intermedium support the foot, and are remarkable for their 
longitudinal elongation. The carpalia are more or less aborted. The 
tarsalia are remarkable for the specialization of the bones of the first 
row. They are two in number; the large astragalus consisting, appar- 
ently, of the tibiale and intermedium tarsi. The fibulare (caleaneum) 
has what has not been shown to exist elsewhere amon g Reptilia, a tuber 
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calcis. Both these elements have a distal convex condylar surface for 

the elements distal to them. The tarsalia are partially aborted. 

No urinary bladder. A rudimental diaphragm. The viscera are 

more particularly described under the genus Alligator. 

ALLIGATOR Cuvier. 

Alligator Cuvier, part, Ann. Mus., X, 1807, p.30.—DUMERIL and BiBRoN, Erp. 
Gén., IIT, 1836, p. 63.—STraucu, Syn. Crocod., 1866, p. 9. 

Champsa WAGLER, part, Syst. Amph., 18380, p. 140. 

Alligator Gray, Cat. Tort., 1844, p.66.—HUXLEyY, Journ. Linn. Soc., IV, 1860, p. 

3.—GRaY, Cat. Sh. Rept., II, 1872, p. 28. 

Fourth mandibular tooth fitting into a pit in the upper jaw. Snout 

rather short; nasal bones forming a septum dividing the nasal aper- 

ture; supratemporal foss open, splenial bones not entering the man- 

dibular symphysis. A dorsal shield formed of juxtaposed, keeled, 

bony scutes; gular and ventral scutes without or with thin ossifications. 

Osteology.—My knowledge of the osteology of this genus is derived 

exclusively from the A. mississippiensis. 

Premaxillaries with the spine very short, and uniting by suture with 

the produced apices of the nasal bones. Lateral plate in considerable 

sutural union with the nasals posterior to the nares. Frontal produced 

in a narrow process between prefrontals. A small supraorbital bone 

anteriorly placed. Parietal-like frontal, undivided, not sending out 
supramastoid processes, and extending to the posterior border of the 

superior table of the skull. Supratemporo-mastoid sending out a latero- 

posterior process almost to the extremity of the exoccipital, and bounded 

below posteriorly by the quadrate, medially by the meatus auditorius, 
and ‘anteriorly from before backward, by the quadrate, the superior 

process of the zygomatic, and by the postorbital part of the postfronto- 

orbital. Anteriorly it is bounded by the postfrontal part of the post- 

fronto-orbital. The articular surface of the quadrate is directed as 

much backward as downward. ‘The zygomatic reaches its distal 

extremity in front, while the jugal is continued three-fourths way from 

its first point of contact with the zygomatic to its extremity. The 

parieto-quadrate arch is not entirely fused with the elements lying 

below it, as it is not united with the supraoccipital by suture, except 

on the middle line. The lateral part of the superior border of the supra- 

occipital is a smooth tuberosity, and a foramen passes entirely below 

the supratemporo-mastoid bone to the supratemporal foramen. Another 

canal passes between the exoccipital and quadrate from behind for- 
ward and inward to the temporal fossa, The supraoccipital does not 

reach the foramen magnum below, but the latter is inclosed above by 
the exoccipitals. The latter do not enter into the composition of the 

occipital condyle, which consists e1tirely of the basioccipital. 

The quadrate is remarkably extended forward. Below, it sends 

down a broad process to join the pterygoid, medially it joins the 
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petrosal, while above it joins the alisphenoid, and to a less degree the 

parietal. In its junction with the petrosal it overlaps that bone so 

far as to almost exclude it from the external wall of the brain case, and 
it can only be seen by looking within the posterior border of the tri- 

geminal foramen. The alisphenoid is well developed, and joins above 

the decurved border of the parietal posteriorly, the postfrontal medially, 

and the frontal anteriorly. The alisphenoids meet on the middle line, 

leaving a large foramen above for the rhinencephalon, and a large 

8-shaped foramen below. The inferior part of the latter is immediately 
posterior to the keel-like anterior process of the sphenoid. A strong 

process descends to the pterygoid, bounding the trigeminal foramen in 

front. This represents the epipterygoid of the Sauria. No orbito- 

sphenoid or other interorbital bone. 

The anterior half of the basioccipital has its longitudinal axis verti- 

eal. The long axis of the sphenoid is also vertical. The medullary 

part of the brain case is roofed by the exoccipitals only, but the supra- 

occipital bounds the epencephalon above. The petrosal is much more 

conspicuous on the internal than on the external wall of the brain case. 
It is suboval, and is bounded by the alisphenoid, sphenoid, exoccipital, 

supraoccipital, and to a small degree by the parietal. It is deeply 

notched in front by the trigeminal foramen. Although the sphenoid is 

mainly vertical in position it sends forward between the alisphenoids 

a vertically compressed plate, already mentioned. The occipital and 

sphenoid elements are coarsely cellular at various points. The ptery- 

goids unite together on the median line and join the sphenoid behind 

the posterior nares. The pterygoids send forward a process above the 

palatines to the front of the orbits, where they cease. Here a strong 

process of the prefrontal descends on each side and rests on the adja- 

cent parts of the palatine and pterygoid. These processes are separate 

on the middle line above and below, but touch at the middle of their 

length. ‘The ectopterygoids are large and each sends a process forward 

on the maxillary, and a longer one on the pterygoid. The palatine and 

maxillary bones are in mutual contact on the middle line, and no part 

of the vomer or ethmoid is visible on the external surface. 

The mandibular ramus has a rather elongate angle, which has its 

superior concave surface divided lengthwise by an obtuse ridge. The 

articular bone forms the greater part of the angle, the angular being a 

narrow strip on its inferior side, which forms the apex, the surangular 

sending a narrow splint on the external side, which does not extend so 

far as the two other elements. The cotylus is not divided by a ridge, 

but a transverse section is gently sigmoid, descending inward. The 

coronoid is a large seale in front of the very large dental foramen, and 
does not extend anterior to the vertical line of the angular. <A large 
foramen is inclosed between the latter and the splenial. The latter 
element forms the entire internal side of the ramus, terminating acutely 
below and within the fourth tooth. The groove in front of its apex is 
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closed with a straight suture at the fundus. There is a foramen on the 

inner side of the splenial opposite the eighteenth tooth, counting from 

the front. The angular extends farther forward than the surangular, 

and its narrow apical portion is on the inferior face of the ramus, ter- 
minating at the eighteenth tooth. 

In young specimens the posterior alveoli are not separated from each ° 

other, and the crowns of the teeth are more compressed than in adults. 

The atlantal neural spine has no spinous process, but it is well devel- 

oped on the other vertebrie. The atlas sends posteriorly a slender rib, 
which is slightly bifurcate proximally. The other cervical ribs send a 

distal process forward as well as backward. The dorsal ribs have a 

small cartilaginous uncinate process near their distal extremities. The 

abdominal ribs consist of four ossicles, forming a chevron directed for- 

ward. ‘The interclavicle has no transverse branch, and extends well 

in advance of the sternum and nearly to its posterior border. The 

hemal ribs unite with the sternum, as follows: Two pairs unite directly, 
and four pairs with a median xiphoid cartilage. 

The coracoid is an elongate element, distally truncate, without 

notches or processses; the usual foramen pierces it near the base. The 

scapula is of somewhat similar form; it has no pro- or meso-scapular 

process or angle. The humerus has one compressed tuberosity at a 

considerable distance distad of the head. The distal extremity much 

resembles that of the femur. The ulna is robust proximally, and the 

olecranon is represented by a large sesamoid bone. The shaft of the 

radius less compressed than that of the ulna, but is not very different 

in actual sectional area. Its distal articular surface is a little larger 

than that of the ulna, and is at nearly a right angle to it. In the 

carpus the radiale is a much larger bone than the intermedium, but 

both are similar in form, being much longer than wide, and having 

expanded extremities and contracted shafts. Their distal articular 

faces are concave. The ulnare projects freely backward. There is 

but one carpale, and that corresponds with the third digit. The I and 

II are represented by a cartilage. No centrals. Digits five, of which 

the third is longest and the fifth shortest. The I, Il, and III only 

have the distal phalanges unguiform and sheathed with horny claws. 

The ilium projects as far as the diapophysis of the first caudal verte- 

bra but does not fuse with it. The proximal end of the ischium is deeply 
notched, which causes a perforation of the acetabulum. The femur 

is longer than the humerus and the head is less compressed. There 

is no distinction into the head and neck. There is but one trochanter 

and that is on the posterior aspect and presents its tuberosity distad. 
The condyle of the femur is not divided; no patella. The fibula is 
much more slender than the tibia at all points. The astragalus articu- 
lates with the fibula as well as with the tibia; its face of articulation 
with the caleaneum is excavated. The latter has a convex fibula sur- 

face, while the tibial surface of the astragalus is concave. Posterior to 

the fibular condyle the calcaneum is excavated, and the tuber calcanei is 
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somewhat recurved at the apex. It is obliquely truncate behind and 

below. The inferior face is excavated and the distal plane. There are 

three tarsalia corresponding to four external digits; the first digit 

articulating directly with the astragalus, the second digit joins one tar- 

sale, the third and fourth one, while the fifth digit islacking. The fifth 

tarsale is produced like a rudimental metatarsal. The three interior 

digits only have unguiform distal phalanges with corneous sheaths. 

Viscera. —The heart is situated in the anterior part of the body cay- 

ity, and the lungs extend about half their length posterior to it. The 

latter extend cousiderably cephalad of the bronchi, which enter at 

about the posterior third of their length, at right angles to the axis of 

the body. The liver is completely divided into right and left moie- 

ties, each of which sends posteriorly a process of its external portion. 

The alimentary canal is distinguished for the strong differentiation 

of the stomach, which much exceeds anything known in the Sauria. 
The cardium and pylorus are each small orifices, and the stomach has 

a fundus at either end external and caudad to each. Toward the 

pyloric fundus the walls are very thick with muscle. At its apex is a 

small diverticulum in the A. mississippiensis. The small intestine is of 

relatively small diameter and the large intestine is large, and is not 

distinguished into colon and rectum, and has no cecum. The kidney 
is coarsely lobate. ; 

The mesenteries are not so simple as in the Sauria, as they are less 

less distinct from each other, and send branches in different directions. 

The cesophagus has, besides the dorsal connection, connectien with the 

pericardium. The lungs are connected with both, and distally with 

the cephalad surface of the liver. The liver has connection posteriorly 

with all of these viscera, which is not muscular, but which represents 

the dorsal part of the pericardium. <A longitudinal fold connects the 

pericardium with the two halves of the liver and the stomach, repre- 

senting the gastrohepatic mesentery of the Sauria. From the caudad 

margin of the liver on the right side a sheet extends to the body wall, 

remaining free from the latter as far posteriorly as the kidney. A 

corresponding sheet extends from the distal aspect of the stomach on 

the right side. Both are connected with the body wall by bands and 

threads. From each lobe of the liver near the median line a sheet 

extends to the median body wall below, which is strongly muscular. 

This is regarded as homologous with the inferior portion of the dia- 

phragm of the mammals, and this with the posterior transverse hepato- 

dorsal sheet may correspond with that structure. If so, the important 

difference remains that in the alligator it includes the liver between 
its two layers, while in the mammals it is entirely superior to the liver. 

The tympanic drum is deeply set beneath the superior postorbital 

bar. It is protected by a fold of the integument which forms a flap, 
which is suspended from the postorbital bar, closing the orifice like a 
lid. 

Geologic history.—The genus Alligator is of much more modern origin 
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than Crocodilus, no undoubted extinct species having been discovered. 

The neocene Crocodilus spencerii of England has been found to vary in 

the direction of Alligator, and on such an individual was proposed the 
A. hantoniensis, but the characters are said not to be normal. 

Species.—Three species of this genus are known. One is the North 

American; the other is found in China, and the habitat of the other is 
unknown. Their characters are as follows: 

The broadest series of dorsal scutes composed of eight scutes; four large nuchal 

scutes; upper eyelid bony anteriorly; fingers webbed; end of tail strongly com- 

pressed and crested .-.---.---------2-- ---20+ -- +222 - 2-H A, mississippiensis Daudin. 

The broadest transverse series of dorsal scutes composed of eight scutes; two large 
nuchal scutes; fingers free; end of tail little serrated above, scarcely compressed. 

A. helois Cope. 

The broadest transverse series of dorsal scutes composed of six scutes; six large 

nuchal scutes; upper eyelid entirely bony; fingers free; end of tail strongly com- 

pressed and crested -.- ...-.. 2. --- eee eee cone cece een e ee eee eee A. sinensis Fauvel. 

ALLIGATOR MISSISSIPPIENSIS Daudin. 

Alligator mississippiensis GRAY, Syn. Rept., 1831, p. 62.—HOLBROOK, N. Am. Herp., 

II, 1842, p. 53, pl. vi.—Gnray, Cat. Tort., 1844, p. 66.—STRAUCH, Syn. Crocod., 

1866, pp. 15, 66.—GRay, Trans. Zool. Soc., VI, 1869, p. 168; Cat. Sh. Rept., 

II, 1872, p.29.—CHAFFANJON, Ann. Soc. Linn. Lyon, XXVIII, 1882, p. 83. 

Crocodilus mississippiensis DAUDIN, Rept., II, 1802, p. 412. 

Crocodilus lucius CuviER, Ann. Mus., X, 1807, p. 32; Ossemens Fossiles, V, Pt. 2, 

1824, p.32, pls. 1, 11.—TIEDEMANN, OPPEL, and LiBoscuitTz, Nat. Amph., 1817, 

p. 58, pl. 1v.—HarRLAN, Med. Zool. Res., 1835, p. 146. 

Crocodilus cuvieri LEACH, Zool. Misc., II, 1815, p. 117, pl. ci. 

Alligator lucius Bory DE St. VINCENT, Dict. Class. d’ H. N., V, 1824, p. 100.— 

DuMEéRIL and BrBron, Erp. Gén., II, 1836, p. 75, pls. XX Vv, XXVL. 

Alligator cuvieri Bory DE St. VINCENT, Dist. Class. d’ H.N., V, 1824, p. 104. 

Nineteen or twenty upper and as many lower teeth on each side; 

head nearly twice as long as broad; snout much depressed, broadly 

rounded at the end, with the lateral outline nearly straight; a very 

short ridge in front of the orbit; upper eyelid bony anteriorly; two 

pairs of large nuchal scutes, forming a square, separated on the median 

line, with a pair of small ones in front and another pair behind; seven- 

teen or eighteen transverse series of dorsal scutes, the broadest com- 

posed of eight scutes; fingers hardly half webbed, outer toes about two- 

thirds webbed; tail strongly compressed and crested posteriorly. Dark 

green or blackish above, young with yellowish cross bands, lower parts 

yellowish. 
Total length, 2 meters 20 centimeters; reaches a length of 44 meters 

(about 16 feet). 
In young specimens, of a meter in length, the anterior parts of the 

nasal and maxillary bones present coarse, flat tuberosities, while the 
middie parts of those bones are nearly smooth. In adults the former 
regions are nearly smooth, while the latter are pitted, producing a 

shallow honeycombed surface. The posterior parts of the same bones 
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are nearly smooth, or feebly ridged longitudinally. The frontal, post- 

frontal, parietal, and supratemporo-mastoid are always pitted. There 

is a low longitudinal median ridge of the frontal bone between the 

anterior parts of the orbits. The olfactory groove of the frontal is 

narrow, and their lateral walls robust and low. The posterior part of 

the surangular bone is honeycombed, while the dentary is smooth, but 

is perforated by numerous small foramina. 

The vertebre number as follows: C., 8; D., 10; L., 7; S., 2; C., 36. 
The neural spines of the cervicals are narrower anteroposteriorly than 

those of the dorsals, except that of the axis, which is much the longest, 

but is not more elevated than the others. The hypapophysis of the sec- 

ond cervical is very low, but those of the other cervicals and of the 

anterior four dorsals are well developed; there is a low one on the fifth 

dorsal. The mutual surfaces of the centra of the second sacral and 

first caudal are flat. But three of the ribs articulate with the vertebral 

centra, the remainder having the capitular articulations with the 

diapophyses at increasing distances from their bases. Of the caudal 

vertebrae the anterior 18 have diapophyses. The first and second have 

no chevrons, which are present on the following 21. The terminal cen- 

tra are much compressed. The last abdominal rib is much more robust 

than the others. It is similarly composed and posteriorly joins the 

pubes at their bases. The phalanges areas follows: Manus, 2-3-4-3-3; 

pes, 2-3-4-3, These details are derived from a skeleton in the museum 

of the School of Biology of the University of Pennsylvania. 

The alligator is characteristic of the Austroriparian region, ranging 

from North Carolina to the Rio Grande of Texas. I have examined 

‘erania of individuals taken in the Nueces River, Texas, and do not find 

them to differ in any respect from those taken in Florida. 

As regards the range of the alligator up the Mississippi, I have 

gained the following information through my friend, Mr. Julius Hurter, 

of St. Louis, who has for many years made a study of the batrachians 

and reptiles of Missouri. He states that the oldest residents of the 

southeastern county of that State have no knowledge ot the occurrence 

of the species in that locality. The most northern locality with which 

Mr. Hurter is personally acquain!ed is Rodney, Jefferson County, Miss., 

about latitude 32°, 

Dr. Hugh M. Smith,' of the United States Fish Commission, says 
that— 

The maternal alligator in April or May seeks a sheltered spot on a bank and there 

builds a small mound. The foundation of the mound is of mud and grass, and on 

this she lays some eggs. She covers the eggs with another stratum of grass and mud, 

upon which she deposits some more eggs. Thus she proceeds until she has laid from 
100 to 200 eggs. 

The eggs in the course of time are hatched by the sun, assisted by the heat which 

the decomposition of the vegetable material generates. As soon as they have 

“chipped the shell,” the baby alligators are led to the water by the mother, who 

1 Bulletin, U. 8. Fish Commission, XT, 1891, p.343. Washington, 1893. wope-y- 
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provides them with food which she disgorges, showing much anxiety for their safety. 

At this early period of their existence they are exposed to many dangers, being a 

favorite prey of fishes and turtles. Alligators’ eggs are sometimes eaten by the 

Florida crackers. The robbing of the nests for market is helping to hasten the iney- 

itable destruction of the alligator fishery, which has been an important and profit- 

able industry in Florida. Facts recently gathered by the Fish Commission show 

that the reptiles can not long escape practical extermination. Already they are 

becoming scarce, and the price of hides has gone up. 

_ It is estimated that 2,500,000 alligators were killed in Florida between 1880 and 

1894. 
In 1890 about 250 pounds of alligator teeth were sold, hunters receiving from $1 

to $2 a pound for them. They are removed by burying the heads and rotting out 

the teeth. Of the best teeth, about seventy make a pound. The stuffing of alli- 

gators and the polishing of the teeth give employment to forty persons. Unfortu- 

nately, alligators grow very slowly. At 15 years of age they are only 2 feet long. 

A 12-footer may be reasonably supposed to be 75 years old. 

The artifical propagation of alligators has been recently undertaken to supply the 

trade in Florida curiosities. 

The incubator system employed is quite simple. The eggs, which are about the 

size of those of a goose, are placed in boxes of sand and covered up. The boxes are 

exposed on a roof to the torrid rays of a tropical sun, and in a few days the young 

reptiles are hatched. 

Alligator mississippienis Daudin. 

Catalogue number. Locality. Donor. 

DoE Ocsreeteteteietete taster ain esi =e ain/arovaxte/a: ci Pam pay elOTid areca sna sees Charles R. Ellis. 
RPA Sa556 Seoson Coos cooU REE oaamerc Mloridaite sane Fos nseesekec cect. oa kh. Boyne. 
AEN Uemeraale is cima Sclnaecice! Saece= cas Tampa loridage. - ccs -sc/scese.cece es U.S. Fish Commission. 

GROCODIEUS Eaurenti. 

Crocodilus LAURENTI, Syn. Rept., 1768, p.53.—STRAUCH, Syn. Crocod., 1866, p. 28.— 

Cuviger, Ann. Mus., X, 1807, p. 40.—WaGLER, Syst. Amph., 1830, p. 40.— 

DUMERIL and B1BrRoN, Erp. Gén., III, 1836, p. 93.—Gray, Cat. Tort., 1844, 

p- 58.—Hux ey, Journ. Linn. Soc., IV, 1860, p. 6.—GinTHER, Rept. Brit. 

Ind., 1864, p. 60.—Gray, Cat. Sh. Rept., II, 1872, p. 14. 

Champse MERREM, Tentamen Systematis Amphibiorum, 1820, p. 36. 

Mecistops GRAY, part, Cat. Tort., p. 57. 

Oopholis Gray, Cat. Tort., p.58; Cat. Sh. Rept., II, p.8. 

Palinia GRAY, Cat. Tort., p.60; Cat. Sh. Rept., II, p. 13. 

Molinia Gray, Cat. Tort., p.60; Cat. Sh. Rept., II, p. 17. 
Mecistops HUXLEY, Tape ins Soc., IV, p. 15.—Gray, Cat. Sh. Rept., II, p. 21. 
Bombifrons Gray, Ann. and Mag. N. ff, (3), X, 1862, p. 269; Cat. Sh. Bante II, p.9 

Temsacus GRAY, Cat. Tort., p. 272; Cat. Sh. Rept., If, p. 18. 

Philas GRAY, Proc. Zool. Soc., 1874, p. 177. 

Fifth maxillary tooth largest, the fourth mandibular usually fitting 
into a notch in the upper jaw. Snout more or less elongate; nasal 
bones extending to the nasal aperture, which is undivided and larger 
than the supratemporal fossae; a very small anterior bony plate in the 
upper eyelid. Splenial bones not entering the mandibular symphysis. 
A dorsal shield formed by four or more longitudinal series of juxta- 
posed, keeled, bony scutes. Africa, Southern Asia, North Australia, 

_ Tropical America. 
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Concerning this genus Boulenger remarks: ! 

Notwithstanding all that has been written on the specific characters of the croco- 

diles, their distinction and definition remains a matter of considerable difficulty. 
Although the extreme forms, viz, C. cataphractus and C. patustris, differ very widely, 

the passage is so complete as to render even subgeneric divisions unadvisable. The 

following key will, I hope, suffice in most cases for the exact determination of the 

species, except with respect to newly born specimens, which can only be named by 

comparison with older examples. 

Boulenger then gives the foliowing table of the species: 

I, Snout very slender, gavial-like, at least twice as long as broad at the base; man- 
dibular symphysis extending to the level of the sixth, seventh, or 
eighth tooth; premaxillo-maxillary suture, on the palate, produced 
posteriorly. 

Nuchal scutes in two longitudinal series, continuous or subcontinuoug 
with the.dorsals\- 355-3s-222a see ee C. cataphractus Cuvier. 

Nuchal scutes six, four in a square with one on each side, subcontinuous— 
withthe dorsals 32235925 esce ee oc nse = peace C. johnstonii Kreftt. 

Nuchal scutes six, four in a square with one on each side, widely sepa- 
rated trom the dorsal@ics 5222s) saree aes C. intermedius Graves. 

II. Snout more than once and a half, and not more than twice and a one-fourth as 
long as broad at the base; mandibular symphysis extending to the 

level of the fourth or fifth tooth; premaxillo-maxillary suture, on the 
palate, produced posteriorly. 

A. No longitudinal ridge in front of the eye; anterior nuchal scutes (post- 
occipitals) well developed. 

A longitudinal swelling or ridge along the middle of the snout. 

. C. americanus Laurenti. 
A longitudinal ridge between the orbits, none on the snout. 

C. siamensis Schneider, 
No ridges on the forehead or snout...--.--.-.----- C. niloticus Laurenti. 

B. A longitudinal ridge in front of the eye; anterior nuchals usually absent. 
C. porosus Schneider. 

III. Snout not more than once and a half as long as broad at the base; mandibular 
symphysis extending to the level of the fourth or fifth tooth, premaxillo- 
maxillary suture, on the palate, transverse or curved forward. 

A. Snout without ridges. 
Dorsal shield usually composed of four longitudinal series of scutes, the 

median of which are broader than long. -.--.----- C. palustris Lesson. 
Dorsal shield composed of six longitudinal series of scutes in the mid- 

~ lessee 2s HS See ee ee C. robustus Vaillant and Grandidier. 
B. A more or less distinct oblique ridge in front of the eye. 

Scales on upper surface of limbs keeled..---....--- C. rhombifer Cuvier. 
Scales on limbs perfectly smooth .....-.-..----.C. moreletit A. Duméril. 

Species of this genus are abundant in the Cenozoic formations from 

the Kocene onward, but they become rarer in the later beds. The 
above-mentioned existing species are distributed as follows: 

Neotropica. Ethiopica, Indica. 

CO. americanus. C. cataphractus. O. siamensis. 
C. intermedius. C. niloticus. C. porosus. 

C. rhombifer. C. robustus. CO. palustris. 

C. moreletit. 
Australasica. 

C. johnstonii. 

' Cat. Chelonians, Rhynchocephalians, and Crocodiles, Brit. Mus., London, 1889, + 

p. 277. 
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CROCODILUS AMERICANUS Laurenti. 

Crocodilus americanus LAURENTI, Syn. Rept., 1768, p. 54.—SCHNEIDER, Hist. 

Amph., II, 1801, p. 23.—Grorrroy, Ann. Mus., II, 1803, pl. xxxvun, fig. 1.— 

GRAY, Cat. Tort., 1844, p. 60.—Hux.ey, Journ. Linn. Soc., IV, 1860, p. 11.— 

Bocourt, Miss. Sc. Mex. Rept., 1870, p. 30, pls. vim, fig. 1; 1x, fig. 1.— 

GUNTHER, Biol. C. Amer. Rept., 1885, p. 19. 

Crocodilus acutus Cuvier, Ann. Mus., X, 1807, p. 55, pls. 1, 11.—GEOFFROY, Ann, 

Mus., X, 1807, p. 70.—T1ImDEMANN, OPPEL, and LiposcairTz, Nat. Amph., 1817, 

p- 78, pl. xu1.—DUMERIL and BrBRON, Erp. Gén., III, 1836, p. 119.—CocrEau 

in R. de la Sagra, Hist. Cuba Rept., 1843, p. 62, pl. v.—Srraucu, Syn. 

Crocod., 1866, pp. 56, 102.—Wynan, Amer. Journ., XLIX, 1870, p. 105, 

Crocodilus biscutatus CuviER, Ann. Mus., X, 1807, p. 53, pl. 1, fig. 6.+TrepDE- 
MANN, OPPEL, an] Lisoscuirz, Nat. Amph., 1817, p. 77, pl. X11. 

Molina americana Gray, Ann. Mag. Nat. Hist. (3), X, 1862, p. 272; Trans. Zool. 

Soc., VI, 1867, p. 150; Cat. Sh. Rept., Il, 1872, p. 17. 

Crocodilus pacificus BOCOURT, Miss. Sc. Mex. Rept., 1870, p. 31, pl. 1x, fig. 5. 
99 

C. lewyanus BocouRT, Miss. Sc. Mex. Rept., p. 33, pl. vin, fig. 2. 

C. mexicanus BOcoURT, Miss. Sc. Mex. Rept., p. 34, pl. vii, fig. 3. 

C. floridanus HORNADAY, Amer. Nat., [X, 1875, p. 504, figs. 211-213. 

Eighteen or nineteen upper teeth on each side. Snout variable in 

length, one and three-fifths to two and one-fourth as long as broad 

at the base; a median ridge or longitudinal swelling along the snout; 

mandibular symphysis extending to the fourth or fifth tooth; premax- 

illo-maxillary suture, on the palate, directed backwards; maxillaries 

forming a short median suture above or narrowly separated by the 

nasals. Usually four large nuchals forming a square, with a smaller 

one on each side of the anterior pair; the large nuchals sometimes fol- 

lowed by one or two detached pairs of smaller scutes; usually two pairs 

of smaller nuchals in a transverse row behind the occiput. Dorsal scutes 

well separated from the nuchals, in fifteen or sixteen transverse and 

four or six longitudinal rows; the scutes of the two median rows regu- 

larly arranged, the others more or less irregular and more strongly 

keeled; sides with scattered keeled scutes. A slight web between the 
second and third fingers; outer toes extensively webbed. A serrated 

fringe on the outer edge of the leg; scales on the limbs keeled. Black- 
ish olive above, yellowish inferiorly; young pale olive, dotted and 
spotted with black. (Boulenger.) 

The largest specimen in the collection measures 34 meters. 
Ecuador, Colombia, Venezuela, Central America, Southern Mexico, 

West Indies, Florida. 
This species varies a good deal in the number and arrangement of 

the nuchal scutes. Specimens from Tehuantepec, on the west coast of 
Mexico, exhibit from two to four nuchal seuta and from two to five 
cervical. Several specimens present the irregularity of having scuta 
of the external dorsal series to join on the middle line of the back, 
replacing the median row of scutes at those points. 

‘Proceedings, American Philosophical Society, XI, 1869, p. 161. 

é 
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Mr. W. T. Hornaday originally observed this species to be an imhabi- 

tant of the seacoast, streams, and lakes of southeastern Florida,' rang- 

ing north as far as Lake Worth, a hundred miles north of the southern 
extremity of the State. From this point Mr. Ward, of Rochester, New 

York, obtained a specimen 9 feet in length. Mr. Hornaday supposed 

these individuals to represent a species different from that of more 

southern waters, but I have been unable to detect any difference. The 

largest specimen he obtained measured 14 feet in length. 

In its preference for salt water this species differs from the alligator. 

It is said also to be more vicious in its disposition. A specimen 

between 4 and 5 feet in length was once sent me by my late friend, 

Professor Poey, of Havana. I kept it tethered in a yard and observed 

its manners. It was ill-natured and not afraid to attack either by 
snapping its jaws or striking with its tail. 

A specimen of this species was sent to the National Museum from 

Mazatlan, on the coast of Sinaloa, Mexico. This is the nearest point 
to the Nearctic realm at which it has been found on the Pacific coast. 

SQUAMATA. 

1, GENERAL ANATOMY. ° 

No quadratojugal (zygomatic) arch; quadrate therefore articulated 

by its proximal extremity only. Noostabulare. Paroccipital present; 

opisthotic early fused with the supramastoid, probably fused with the 

parietal. Nostrils, both external and internal, subterminal. Maxillo- 

palatines, palatines, and pterygoids distinct, paired; ectopterygoid 

present and distinct. Teeth on maxillary and dentary bones. Stapes 

with a long shaft, or columella, terminating in a cartilage. 

Vertebral centra proccelous, rarely amphiccelous; caudals with chey- 

rons. Neural arches coossified with centrum, except atlas, which has 

neurapophyses separate from body and from each other; odontoid 

process distinct. Not more than two vertebr in sacrum. Cervical 

ribs. Dorsal ribs single (i. e., tubercular) headed, articulating with 

diapophyses; one to several pairs articulating with sternum. No 

sacral ribs. No tegumeutary abdominal bones. 

Scapular arch, when developed, consisting of suprascapula, seapula, 

precoracoid, coracoid, clavicle, and interclavicle; frequently a pro- 

scapula. The scapula is not coossified with the other elements. Cora- 

coid articulating with the simple plate-like sternum. Pelvic areh, 
when complete, embracing the three elements, which inclose below a 
large obturator foramen, Ilium directed backward and upward. 

Brain with large olfactory lobes, which are not as large as the hemi- 
Spheres. The latter are larger than the thalami, and their ventricles 
are on the external side of their nucleus (corpus striatum). Thalami 
exposed above as well as laterally. Cerebellum small, without flocculi. 

' American Naturalist, IX, 1875, p. 498. 
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Central canal of spinal cord present. The eye possesses the usual 

character of the Monocondylia in the presence of the pecten, which 

extends from the choroidea to the sheath of the lens. It is not so 

plicate as in birds. The organ of hearing conforms to the same type 

in the absence of a helix and the presence of a lagena and sacculus. 

The sympathetic nervous system is well developed and presents the 

series of subvertebral ganglia. 
The alimentary canal is little specialized in the different parts of its 

course, but the stomach is distinguished by its greater diameter and 

generally more muscular walls. The diameter of the rectum generally 

exceeds that of the preceding parts of the canal. Gall bladder and 

pancreas present. Adipose bodies present. 

Heart with three chambers; two auricles and one ventricle. The lat- 

ter gives origin to a truncus communis arteriosus, which sends off one 

or two aorta bows on each side, which combine to form a single aorta 
root on each side, which fuse into the single aorta on the middle line, 

below the vertebral column. A sinus venosus. Posterior vena cava, 

formed from the renal veins and traversing the liver after receiving 

the portal vein. It is received, together with two jugulars, into the 

sinus venosus. Posterior vertebral veins running below the ribs. 

Sexes distinct. Testis and vas deferens distinct from renal ducts, 

discharging separately into cloaca. Males with two prehensile organs, 

each inclosed in a sheath, one on each side of the base of the tail. 
They are everted toward the cloacal orifice when in use and are 

retracted by invagination by the contraction of an axial muscle. They 

are traversed by a groove, the suleus spermaticus, which, beginning at 

the base on the inner side, winds to the apex on the outer side, uniting 

into a short, common vagina opening into the cloaca from above to 

receive the male prehensile organs. Oviducts distinct. The oviduct 

consists of a tube, which, when not containing eggs, is collapsed, fall- 
ing into numerous parallel, transverse folds. These folds are held in 

place by an elastic band on each opposite border. The margin of the 

fontanelle is of delicate membrane, and it is attached to the body wall 

by a delicate fold of peritoneum 
The integument is characteristically divided into small areas or 

scales, by confluent inflections. These are occasionally the seat of 

osseous deposit (Scincidee, Gerrhonotidae), but this is exceptional. No 
osseous scuta, other than the cases mentioned. This description 

applies as well to the extinet Pythonomorpha as to the Sauria and 

Ophidia. Abdominal scales generally different from the dorsal. 
The integument of the head is divided in many types into plates of 

definite relations, which are homologous throughout the various sub- 

divisions, and even between the suborders of Sauria and Ophidia. In 

general, it may be believed that these plates have resulted from the 

fusion of scales, both because scales are the primitive covering of the 

body and are less specialized than the head plates, but also because 
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the types of affinity with the extinct types have scaly heads; for 
instance, the Sphenodon of the Rhynchocephalian order is approached 

closely in scale characters by the Pachygloss lizard. The Boide, 

among snakes, recognized as the most primitive forms, also have 

generally scaly heads and few or no plates. The scaly head also char- 

acterives some of the higher types of snakes, as many Solenoglypha, 

as well as the degenerate Epanodonta and Catodonta; while most of 

the degenerate Sauria have head plates, but more or less fused. 
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Fig. 3. 

DEVAILS OF EUMECES QUINQUELINEATUS LINN&®US (female). 

Cat. No. 9953, U.S.N.M. 
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Fig. 4. 

DETAILS OF OSCEOLA DOLIATA SYSPILA COPE. 

Cat.No, 13361, U.S.N.M. 

R, rostral plate; In, internasal; Ifn, interfrontonasal; Pef, prefrontal; F, frontal; Soc, supraocular; 

Fp, frontoparietal; P, parietal; IP, interparietal; Oc, occipital; M, mental; PM, postmental; JaZ, 

infralabial; WN, nasal; PZ, preloreal; LZ, loreal; Sc, superciliary; 7, temporal; Sy, symphyseal; G, 

genial; Peo, preorbital; Pso, postorbital; PrA, preanal; Ga, gastrosteges (scuta); Ur, urosteges 

(scutella). 

The nomenclature of these plates is explained on the above cuts of 

the heads of a Scincoid lizard and a Colubrine snake. 

NAT MUS 98—12 
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2. DISTRIBUTION AND HABITS. 

The Squamata are found in all except the Arctic and Antarctic 
regions of the earth. Their numbers, both in species and individuals, 

increase as we approach the Tropics. They are preeminently terrestrial 

animals, and are never found far from shore, excepting certain snakes 

which live in the ocean. On land they inhabit all localities that supply 

food and shelter, whether in trees, on the surface of the earth, or 

beneath the surface, or along the shores of bodies of water. They are 
for the greater part carnivorous, but certain lizards and a very few 

snakes are herbivorous. 

The Squamata, like other reptiles, possess much muscular power, and 

above all others many of them are capable of great speed of motion. 

Many of the arboreal species climb with wonderful rapidity, and others 

get over the ground with great swiftness. Such are especially the 

Teiide, or swift lizards, who are almost invisible when running, and 

some of the snakes. A few lizards (Amblyrhynchus) are good swimmers, 

while along all bodies of fresh water dwell snakes which are such 

expert swimmers that they readily capture the fishes on which they 

prey. The prehensile power of the Peropodous snakes is well known, 

enabling them to kill small and medium-sized mammals by involving 

them in their coils. Certain of the snakes have none of the remarkable 

powers of speed, prehension, or swiftness possessed by others, but are 

protected by a formidable poisonous biting apparatus, which enables 

them to inflict mortal wounds on their prey, and which places them in 

the front rank of dangerous animals. 

The Squamata exhibit a low order of intelligence. Most of them 

give few exhibitions of it, and it is then generally in connection with 

obtaining food. They sometimes appear to recognize the person that 

feeds them, and will overcome their timidity so far as to take food from. 

the hand. I give an account, under the head of Liopeltis vernalis, of a 
ruse adopted by this species for the purpose of taking prey; and under 

Heterodon platyrhinus, of actions apparently intended to inspire fear in 

a venomous snake with which it was confined. 

3. CLASSIFICATION. 

The Squamata are known under three principal modifications or sub- 

orders, as follows: 

Quadrate bone articulating with exoccipital; parietal bones not closing the brain 
case in front; generally an epipterygoid and sternum; teeth with dentinal roots; 

phalanges with condyles .'.'..2.c8 ose PG eee ec oha ae oe ee ete ten ee SAURIA. 
Quadrate bone articulating with paroccipital; parietal bones not closing brain case 

in front; epipterygoid and sternum present; teeth with osseous roots; phalanges 

Pe eeate - aoase tise ee eee Ls sae eee .-PYTHONOMORPHA. 
Quadrate bone ar ticulating with paroccipital; parietal and frontal bones closing 

brain case in front; no epipterygoid or sternum; teeth rootless; no phalanges 

wna nS win Se wie soe css pee o:n sale Sew ole simian lean ae, a eine EE ae ee ae ea ae eee EEL Ta 
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Of these three suborders, the Pythonomorpha is extinct, having 

begun and ended with Cretaceous time. The Sauria and Ophidia are 

the subjects of the present work. Both begin in Cretaceous time, so 

far as our present knowledge extends, but it is at the existing geo- 

logie period of time that they present the greatest multiplication of 
individuals and species. This statement is, of course, provisional and 

dependent on future discoveries in paleontology for its verification or 

contradiction. j 
The superficial characters given by systematic writers generally as 

distinguishing the Sauria and Ophidia are quite insufficient for that 

purpose. Johannes Miiller! first placed the distinction on a sound 

basis by showing that in the Ophidia the frontal and parietal bones 

descend to the basi-cranial axis as in no other vertebrates, thus closing 

the brain case in front, while in the Sauria this does not occur, and 

as the ali- and orbito-sphenoid bones are rudimental or wanting, the 

brain case is without osseous wall in front. Some lizards present a 

distinct approximation to the ophidian type in the strong decurvature 

of the parietal bones at the rides; these are the Annulati and the 

Annielloida. These groups display a similar approximation in the con- 

tinuous sutural union of the occipital and parietal elements, a condition 

universal in Ophidia and rare in Sauria. 

' I have pointed out? another point of distinction between the two 

divisions, viz, that the supratemporal (‘‘ squamosal” olim) is present in 

the Sauria and absent in the Ophidia. As it is, however, absent in 

the Annielloida and Amphisbenia, I have not included it in the defi- 

nition of the former suborder. This definition has not been adopted by 

those authors who erroneously regard the suspensorium of the quad- 

rate bone in the Ophidia as identical with the supratemporal of the 

lizards. I pointed out in the above essay (1871) that this elementin the 

snakes is homologous with the paroccipital of the Sauria, an opinion 

which was not agreed with at that time, but which has now received the 

assent of various anatomists, notably Professor Baur. 

Baur and some others do not, however, agree that the element in ques- 

tion is the paroccipital, but call it squamosal and other names. I was 

led to identify it with the former element of the Testudinata, ete., by a 
consideration of its structure in the Pythonomorpha,’ where it is much 

more largely developed than in the Sauria, and where it supports the 

quadrate bone as in the Ophidia, which it does not do, or does only 

partially in a few cases, in the Sauria. I have made this more clear 
than heretofore I hope in a recent essay.‘ The paroccipital bone is 

received deeply between the exoccipital and the petrosal in the Pytho- 

nomorpha in the same manner as in the Tortricine snakes, a structure 

which does not occur in the Sauria. This structure is somewhat 

1In Tiedemann u. Treviranus, Zeitschrift f. Physiologie, IV, p. 233. 
?Proc. Am. Ass. Ad. Sci., XIX, 1871, p. 221; Trans. Am. Phil. Soc., XIV, 1870, p. 29. 

SIdem; The Cretaceous Vertebrata of the West, Rept. U. S. Geol. Sur. Ter., II, 
1875, p. 113. 

‘American Naturalist, September, X XIX, 1895, p. 855. 
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masked in some genera of Pythonomorpha by the extension of the 

exoccipital over the paroccipital as a thin lamina on the posterior side; 

but its true relation to the petrosal can be seen on the anterior side. 

There can be no doubt that the Pythonomorpha form a line distinct 

from the Sauria, and that their resemblances to the Varani are the 

result of a parallel evolution rather than an indication of near affinity, 

as supposed by Cuvier. 

The failure of Cuvier, Owen, Dollo, Baur, and Marsh to perceive this 

fact is due to their want of information as to what the differences 

between the Ophidia and Sauria really are. Boulenger only has 

reached correct views on the subject, although not on account of the 

structure of the paroccipital, but on account of the character of the 

dentition and of the limbs.' 

The third character which I have pointed out as distinguishing the 

suborders of Squamata is the difference in the mode of articulation of 

the quadrate bone with the adjacent cranial elements. In the Sauria 

it articulates with the exoccipital, being also in contact with the par- 

occipital and the supratemporal. The contact with the paroccipital is 

insignificant, owing to the small size of that element; and that with 
the supratemporal is only important where that bone is well developed. 

In many Sauria it is feeble or wanting. In the Pythonomorpha and 

Ophidia on the other hand the quadrate articulates with the parocci- 

pital, sometimes touching the supratemporal in the former. In some 

of the degraded Ophidia, as the Typhlopid and Stenostomide, the par- 

occipital is not distinct, so that the quadrate appears to rest on the exoc- 

cipital and the petrosal. It will, however, be necessary to subject these 

types to more searching investigation before it can be known that the 
paroccipital is absent. 

As exceptions to the rule in the Sauria, Boulenger has pointed out that 

the quadrate does not reach the exoccipital in the Agamid genus Chlamy- 

dosaurus,? and I have found the same condition in Phrynocephalus.® 

4. PHYLOGENY. 

From this point of view the Ophidia and Pythonomorpha must be 

traced to some type in which the paroccipital bone is less remote from 

the brain case than is seen in the Sauria, where it has become a mere 

rudiment. Such a phylogeny would be expressed as follows. An 

investigation of the Dolichosauria of the Cretaceous might yield inter- 

esting results. 

Sauria. Pythonomorpha. Ophidia. 

Common ancestor, with ambulatory limbs and sessile paroccipital. 

1 Proc. Zool. Soc. London, 1891, p. 117. 

* Ann. Mag. Nat. Hist., X VI, 1895, p. 367. 

5’ American Naturalist, 1896, XXX, p. 150. 
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This common ancestor is a land reptile with the peculiar character 

of the paroccipital seen in the Pythonomorpha. Whether it would 

enter this suborder remains to be ascertained. From it the Saurian 

type has been derived by the reduction of the paroccipital, and its wide 

removal! from the cranial wall. The ophidian order has resulted from 

an enlargement of this element, together with its exclusion from the 

cranial walls, to which it nevertheless remains adherent. Boulenger!' 

suggests that the Dolichosauria occupy this position. 

The Squamata display among Reptilia tendencies which reach their 

extreme expression in the Ophidia. These are, as already pointed out, 

first, the disposition to reduction in the use of the limbs as supports of 

the body, and a consequent increasing tendency to rest the body on the 

ground when in motion; second, the increasing mobility of the suspen- 

sorium of the mandible, permitting an increase in the gape of the 

mouth, and the consequent capacity for swallowing large bodies. 

These tendencies are seen, first, in the successive shortening of the 

limbs and reduction in the number of the digits, and finally reduction 

and abolition of the limbs themselves. Itis characteristic of the entire 

suborder that the ribs have only the tubercular articulation with the 

veterbrie, having lost the capitular, thus reducing the strength of the 

suspension of the viscera from the vertebral column. It thus becomes 

first comfortable, and finally necessary that the body should be sup- 

ported by the earth or object on which the animal rests, the process 

being identical with that which has taken place in the Cetacea, which 

have also lost the capitular rib articulations after long suspension of 

the body in the water. This change is, of course, completed by the 

total loss of limbs, as is seen in many Sauria and in all Ophidia. The 

freedom of the distal extremity of the quadrate bone gives mobility 

to the mandible; but this function does not reach any great develop- 

ment in the Sauria, and is but little more obvious in the inferior 

Ophidia (Angiostomata). In the Ophidia generally it acquires an 

enormous development, most of all in the highest venomous forms 

(Solenoglypha). 
5. HISTORY: 

The order Squamata was first correctly delimited by Merrem in 1820,’ 

who included in it only the Sauria and Ophidia. The name was pro- 

posed by Oppel® in 1811, but he ineluded in it the crocodiles. The 

character viewed by these authors as definitive was the possession of 

tegumentary scales, in contrast to the osseous carapace of the Testudi- 

nata. They were unacquainted with the various anatomical characters 

which distinguish the order from all others. The Sauria and Ophidia 

were regarded as orders by other authors, including Duméril, in accord- 

ance with the system of Brongniart (1799). 

The first author to define the Squamata by anatomical characters 

' Proceedings, Zoological Society of London, 1891, p. 118. 

2 Versuch eines Systems der Amphibien, Marburg. 

8Ordnungen Familien u. Gattungen der Reptilien, Miinchen. 
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was Latreille. In 1825, in his Familles Naturelles du Regne Animal, 
he separated the Squamata, under the name Squamosa, from the tor- 

toises and crocodiles, on account of the slight fixity of the quadrate 

bone, the double male intromittent organs, and the structure of the 

feet. He was followed in this after a long interval by Stannius, who 

in 1856 reviewed the Squamata under the name of Streptostylica,! 

including in it the two orders Sauria and Ophidia. I adopted this 

name as that of a superorder in 1871,’ including in it the Sauria and 

Ophidia, and a third order, the Pythonomorpha, which I had already 

proposed in 1869 for the mosasauroid reptiles. This arrangement was 

retained in a synopsis of the families of Vertebrata published in 1889, 

except that the term Squamata was employed instead of Streptostylica, 

and was applied to an order instead of a superorder. This arrangement 

is continued in the present work. Dr. Boulenger has adopted this 

system, but added the chameleons, or Rhiptoglossa, to the list of orders, 

increasing the number to fuur. This change is not adopted in the pres- 

ent work. The solidarity of the order Squamata is attested by the 

reproductive system as well as by the osseous, and especially by the 

characters of the male intromittent organ, as I have recently pointed out. 

SAURIA. 

I. ANATOMY. 

1. OSTEOLOGY. 

The following summary of the osteology of the Sauria is based on 

examinations of the specimens contained in most of the museums of 

Kurope and of this country. For North American forms I am princi- 

pally indebted to the United States National Museum, my private 

collection, and that of the Academy of Natural Sciences of Philadel- 
phia. The characters observed during my study of material in Europe, 

which I found to be of the greatest taxonomic importance, I enumerated 

in a paper which is printed in the Proceedings of the Philadelphia 

Academy for 1864, p. 224. The use then made of those characters has 

been generally accepted by subsequent writers.’ There are, however, 
many other characters whose value is of uncertain taxonomic value, 

which were not then mentioned, and which I now record. 

The first description of the osteology of the Sauria is that of Cuvier, 

which is contained in his Ossemens Fossiles.° This is an excellent 

one, but the many types discovered since his time render it neces- 

'Siebold und Stannius, Handbuch der Zootomie, Berlin. 

? Proceedings, American Association for the Advancement of Science, XIX, p. 233. 

*American Naturalist. See also Transactions, American Philosophical Society 

1892, On the Osteology of the Skull of Reptilia. 

4See Boulenger, Ann. Mag. Nat. Hist., XIV, 1884, p. 117; and Catalogue of Lizards 

in British Museum, I, 1885; II, 1885; III, 1887. This author has added osteological 

characters of the Eublepharidxe, Uroplatide, Pygopodidx, and Dibamide. 
5Volume X, edition of 1836. 
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sary that a new survey of the subject should be made. In 1856 the 

Zootomie der Amphibien, by Stannius, appeared. The account of the 

osteology of lizards given in this work is more complete than that of 

Cuvier, but it is incomplete in many points, and is not up to the require- 
ments of the present time. The present study is made with especial 

reference to the necessities of the paleontology of the order, therefore 
the description of characters is made as specific as possible. The 

principal novelty will be found in the references to North American 

genera and in the descriptions of the hyoid apparatus. The deserip- 

tion of the scapular and pelvic arches in certain genera with the 

extremities degenerate or wanting, where they have not been previ- 

ously described, is contained in a separate illustrated paper, which has 

been published.! 

Skull.—The premaxillary bone is single, except in the Scincidz, Acon- 

tiide, and some Geckonidz (Phyllurus sp.). It is very small in the 

Iguanid genus Phrynosoma, and in the Agamidz it is excluded from 

contact with the vomer by processes of the maxillaries, which meet on 

the middle line. In the Chameleonide the premaxillary is still smaller, 

the body being narrower than the superior spine, and supporting but 

one tooth. In the Anguide the premaxillary is bounded posteriorly 

on each side by a foramen which is sometimes large, but is wanting 

in other families, including the Helodermide. In Lepidosternum it is 

principally on the inferior face of the muzzle. The nasal bones are gen- 

erally distinct, but in the Varanidze they are fused into a single nar- 

row median element. In the Chamezleonide they do not attain the 

nasal border, being cut off by the junction of the prefrontal with the 

_ premaxillary and maxillary bones. Im the genus Feylinia the nasal 

bones are fused into a broad plate. In Lepidosternum they are com- 

pletely cut off from the nasal border by the maxillary, which is broadly 

in contact with the premaxillary spine. In Rhineiira the nasal bone 

reaches the nares, as in Amphisbena. The frontal bones are separate 

in the Varanide, Helodermide, Anguide, Scincide, Anelytropside, 
Anniellide, and Amphisbeenidie, and in some Geckonidx. They are 
coossified in some Geckonide; in the I[guanidwe, Agamidw, Xenosau- 
ride, Eublepharidie, Chameleonidie, and Teiide. The parietals are 
generally fused, the only exception being the Geckonidx, Uroplatide, 
and Xantusiide. Prefrontals are always present, and in Anniellide, 
Helodermide, and Chamieleonid they extend posteriorly to the post- 
frontals, excluding the frontal from the orbital border. Lachrymals 
are present, but they are fused with the prefrontal in the Scincide. 
The jugal is generally present, even when there is no postorbital arch, 
as in Geckonide, where it is a splint; but in the Amphisb:enia, 
Annielloidea, and in Feylinia, the splint-like element attached to the 
maxillary extends to the pterygoid posteriorly and the prefrontal 
anteriorly, and may include the lachrymal. The jugal extends ante- 
riorly as far as the lachrymal except in the Scincide. The postfrontal 

' Journal of Morphyology, VII, 1892, p. 223. 
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is wanting and in most cases is fused with the postorbital in the 
Varanide and Agamidie; but in other families it is distinct, with 
sporadic cases of fusion, as in Cnemidophorus. Superciliary bones 

are present in Varanus, Phrynosoma, and several genera of Agamide. 
They belong to the tegumentary system, and articulate the anterior 

with the prefrontal, the posterior (absent in Varanus) with the post- 

frontorbital bone. The supraoccipital is undivided and forms the 

superior part of the edge of the foramen magnum. Its anterior bor- 

der is generally loosely articulated with the parietal, joining it by 

a rudimental or developed median gomphosis with the supraoccipital 

process. It is generally overhung by the parietal, always so when 

the parietoquadrate arches are present. It is entirely overroofed by 

the parietal in the Xantusiidie, the two elements being connected by a 

vertical laminiform septum. It is not overhung in the Annielloidea 

and Amphisbeenia, and in these the articulation is a firm complete 

transverse union. The parietoquadrate arch consists proximally of a 

process of the parietal, which is directed outward and posteriorly, 

which may represent the supramastoid element of the primitive Coty- 

losauria. Distally this process receives an ascending process of the 

paroccipital on its inferior aspect, sometimes anteriorly, sometimes pos- 

teriorly. This arch is shortened and depressed in the Anelytropside 

and is absent from the Anniellide and Amphisbenia. In the Chame- 

leonidx it is differently composed, consisting of a superior posterior 

process of the supratemporal, which rises upward and reaches the 

produced apex of the undivided parietal. The supratemporal is accom- 

panied for a short distance above the quadrate by the ascending 

process of the paroccipital. The pineal foramen is present in the 

Chameleonidex, Agamide, Iguanidie, Anolide, Xenosauridx, Anguide, 
Lacertid, Varanide, and Scincide. Itis wanting in the Helodermide, 
Eublepharide, Teiide, Anniellidie, and in the Amphisbenia. It perfo- 

rates the parietal bone clear of all sutures in most of the families, but 
it is near to or on the frontoparietal suture in Iguanide and Anolide, 
and is in the frontal in Dipsosaurus and the Chameleonide. The occi- 

pital condyle is compound, consisting of portions of the exoccipitals 

and basioccipital. In many genera these segments become so thor- 

oughly codssified at maturity as to be undistinguishable. In some of 

the Geckonide (as Gecko, Uroplates) the occipital segment is so reduced 

as to give the appearance of two condyles. In the Amphisbenia the 

condyle is transverse and concave at the center, leaving the lateral 

portions prominent. 

The postorbital bone when present sends a process posteriorly to the 

supratemporal, forming the supratemporal arch. In the genera without 

this arch the postorbital may be wanting, as in Heloderma, or be rudi- 
mental, as in Anniella. In the genera whose degeneration is advanced 
the supratemporal bone is appressed to the parietal, inclosing no 
foramen supratemporale, asin Feylinia. Inlimbless genera of Anguidze 
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the supratemporal touches the parietal anterior to the paroccipital, thus 

reducing the supratemporal foramen. This occurs also in Gerrhonotus, 

Celestus, Xenosaurus, and Xantusiide. In Heloderma the supratem- 
poral is a rudiment on the external side of the base of the paroccipital. 

The remarkable upward production of the supratemporal in Chame- 

leon has been mentioned. Here this process takes the place of the 

parietoquadrate arch. The exoccipitals are produced laterally, each 
embracing, with the petrosal in front, the small paroccipital. This sus- 

tains the superior extremity of the quadrate. In the snake-like genera, 

as Feylinia, Anniella, and the Amphisbenia, this lateral elongation does 
not exist. The exoccipital is snake-like, and the quadrate is sessile on 

theside of the skull. The quadrate is generally convex at the upper part 

of its anterior face, and its external anterior border is produced outward 
so as to embrace a longitudinal concavity or conch, with the vertical mass 

or column of the bone. This column is itself more or less concave, its 
upper extremity being produced a little backward. In the Iguanidee 

there is another concavity, internal to the column, similar to the external. 
This is much narrowed in the majority of the families, and in the Vara- 

nide and Helodermidie, and in Phrynosoma, Hublepharis,-and Celestus 
itis wanting. In Chameleon, Anniella, and the Amphisbeenia there is 
no external conch, the quadrate being simply a rod, while in Feylinia it 

is flattened in an antereposterior plane. The mandibular articulation is 

more or less bilobate in all except Varanus, where itis plane. In Gecko 

the bilobation is strongiy marked, as in the Permian Theriodonta. The 
pterygoid bones extend forward from the quadrates, with which they are 

in contact in all forms except Chameleon, toward the middle line. This 

portion is generally grooved, but in Yenosaurus itis a slender rod. They 
are received on the basipterygoid processes of the sphenoid, and then 

diverge and assume alongitudinal position without meeting onthe middle 

line. They are produced in an angle or process toward the posterior 

extremity of the maxillary bone, from which they are separated by the 

ectopterygoid. The pterygoids then join the palatines. Inafew genera 

they bear a few small teeth. The palatines are separate from each other 

and from the maxillaries, but send a process outward and forward to 

the latter. They join in front each its corresponding half of the vomer. 

The internal nares are situated each between the vomer and the maxil- 

lary, and it notches more or less deeply the palatine, which forms its 

posterior border. The vomers are separate in all forms excepting 

Chameleon, and they have various ‘orms. In Geckonidie and Anolide 

they are flat and fit closely together, and they have the same character 

in many Agamide and Iguanid. In a few members of these families 

(Uromastiz and Sauromalus) they are divided by a groove, which 
becomes a fissure posteriorly, which is the character in most other liz- 

ards. In the Varanide each vomer is produced posteriorly on each side 
this fissure toa greater distance than in other forms. The planes of 

the palate differ much in different families and groups. Thus, the vomer 
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is on a much higher plane than the palatines in Chameleonide and 

Geckonide, the palatines curving downward to meet the pterygoids. 
The latter are generally horizontal, but in Chameleon they are in a sub- 

vertical plane, their free rounded extremities descending and fitting on 

the inner side of the mandible. They do not quite reach the quadrate. 

In the Agamide, Iguanidie, and Geckonidw the internal extremity of 
the ectopterygoid is directed inferiorly, forming a downwardly directed 

angle on each side of the palate. In the Amphisbenia the structure of 

the palate is much more compact than in other lizards. The palatines 

are in contact on the middle line and there is no palatomaxillary fora- 

men. That is, the palatine is in close contact with the maxillary, the 

ectopterygoid being. tightly wedged in between them. The pterygoids 

are in contact throughout their length with the sphenoid, and the prox- 

imal end of each is tightly wedged between the latter and the quadrate. 

The character of the petrosal must be attended to by anyone who 

desires to understand the relations of the Sauria among themselves. 

In no member of the Sauria is the trigeminus foramen closed ante- 

riorly by bony tissue, but it is inclosed by the membrane which forms 

the anterior wall of the brain case. The petrosal is divided into two 

parts by the deep notch whose fundus forms the posterior border of this 

foramen, which may be called the supra and infra foraminal portions. 
The infraforaminal portion is divided in most of the families by a longi- 

tudinal, keel-like ridge, which forms the superior border of a groove 
whose inferior wall is formed by the sphenoid. This groove is not pres- 

ent in Heloderma and is very shallow in Xenosaurus. It is wanting in 

the Anniellidw and Amphisbeenia. In the Geckonide it does not exist, 

nor is the petrosal notched by the foramen, while the anterior border of 

the petrosal forms a free crest which extends from above downward and 

backward. In the Chaineleonide, Agamid, Iguanide, and Anolidze 

(families with papillose tongues) the supraforaminal part of the petro- 

sal is short and is bounded by a convex anterior border which marks 

the position of the anterior semicircular canal. In the Nyctisaura, 

Thecaglossa, Diplogiossa, Leptoglossa, and Amphisbenia (families 

with smooth or squamous tongues, except Anniella, Diploglossa, and 

Nyctisaura) the petrosal is produced beyond this curved border below 
the parietal. In many forms an outline of the semicircular canal 

which forms the boundary in the other superfamilies may be traced, 

whence I have termed this part of the petrosal posterior to it “the 

arched body” in my former system of the Sauria.! The petrosal is 

produced farthest beyond this arcade in the snakelike forms of the 

Anniella and Amphisbeenia, reaching almost to the orbit in Lepido- 

sternum. The relation to the parietal differs, the differences resulting 
from the greater or less reduction of the primitive supratemporal roof 

and the greater or less entrance of the parietal into the lateral wall of 

the brain case. In most of the families it is little or not decurved to 

' Proceedings, Academy of Natural Sciences, Philadelphia, 1864, p. 224. 

~ 
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meet the petrosal; and in the Iguania, where it is decurved, it does not 

come in contact with the petrosal, owing to the shortness of the latter. 
In certain families where the petrosal is produced beyond the arcade, 

and the parietal is decurved, the two elements are in contact for a 
short distance, as in the Varanidz. In the Teiid and Scincide the 

contact is mainly effected by a short descending process of the parie- 

tal. This process is especially elongate in the Scincide. The arcade 

is the anterior border of the petrosal in the Permian Theriodonta, and 

it marks the position of the anterior semicircular canal. The membra- 

nous wall of the brain case, anterior to the petrosal, contains an ossifi- 

cation which is of uncertain homology. It reaches or approaches by its 

superior extremity the frontal, and might hence be supposed to be the 

orbitosphenoid; but this homology is vitiated by the fact that its infe- 

rior portion passes behind the optic foramen. The latter position is 

that of the alisphenoid, and so the bone is named by Parker!. But 

there is another element, the epipterygoid, posterior to it and immedi- 

ately anterior to the petrosal, which has been supposed to be the true 
alisphenoid. 

Leaving this question, and adopting for the bone in question the pro- 

visional name of postoptic, | remark that it is typically triradiate, send- 

ing two branches upward and one downward. This is its character 

in Agamide, Varanidie, and Teiide. The posterior superior branch is 
much reduced in many Iguanide and Lacertidze and in some Agamidz 

(Megalochilus), and it is absolutely wanting in Gerrhosaurus and 
Chameleon. There is no postoptic in Heloderma. In the Rhynchoce- 

phalian genus Sphenodon these two elements coexist with an orbito- 

sphenoid, lying between the optic and trigeminal foramina. The two 

together may be homologous with the mammalian alisphenoid. The 

epipterygoid is present in all Lacertilia excepting the Chamzleonidxe 

and Annulati (Amphisbenia). Its superior connections are quite char- 

acteristic of the different families. Inferiorly it rests on the pterygoid 

posterior to its ectopterygoid process, excepting in the Geckonide, 

where its point of attachment is opposite to that process. In the same 
family it does not reach the parietal, but the superior extremity rests 
on the apex of the supraforaminal part of the petrosal. In the remain- 
ing families there are three modes of superior attachment. In most of 
the [guania and Acrodonta it reaches the parietal and does not touch 
the short petrosal. In the other superfamilies it is in contact with the 
petrosal. Inthe Varanide, Helodermide, and most Anguide it reaches 
the parietal, which does not meet it with a conspicuous descending 
process. In Scincide and Teiide a conspicuous descending process 
meets it. In a certain number of genera of various families it does not 
quite reach the parietal. Such are Eublepharide, Gerrhosaurid:, 
Anguis, Lacerta, Phrynosoma (where it rests on the areade of the 

‘Transactions Royal Society, 1879, p. 605, on the Development of the Skull in 
Lacertilia. 
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petrosal), Iguana, Uromastix, Agama, and Gonyocephalus (subcristatus). 
In Lyriocephalus and Phrynocephalus the epipterygoid is very short. 

The semicircular canals perforate the supraoccipital, the exoccipital, 

and the petrosal. The internal is in a subtransverse vertical plane, 

causing a convexity on the internal side of the supra- and exoccipitals, 

and in some types a visible rib on the superoexternal suface of the 
same. The external canal is in a horizontal plane and perforates the 

base of the exoccipitopetrosal suspensorium, causing a horizonta: rib 
on the anterior face of the latter in some forms. The anterior is in a 

vertical anteroposterior plane, and perforates principally the petrosal, 

occupying its anterior border, which forms the * arcade” in most of the 

thick-tongued superorders, but crossing the bone much behind the 

anterior border in the slender-tongued superorders and the Diploglossa. 

The fenestra ovalis is tightly closed by the disk of the stapes, which is 

continued externally as the rodlike columella. This rod is slender 

except in Anniella,where it is remarkably robust. In the other Amphis- 

benia its tympanic extremity is somewhat thickened. The columella 

is continued externally into a cartilage,which is more or less expanded 

in the vertico-transverse plane, the distal portion always so, forming a 

vertical lamina in contact with the tympanic membrane. This is the 

epistapedial cartilage. It is frequently produced upward beyond its 

point of attachment into a suprastapedial process. The plate thus 

formed is almost separate from the proximal axial part of the cartilage 

in Heloderma The axial portion has a descending process, the infra- 

stapedial of Parker, in Lacerta, Heloderma, but not in Hublepharis, 

Thecadactylus, and Phyllodactylus. 
The rami of the lower jaw are united at the symphysis by ligament 

only. The angle is a prolongation of the articular bone; it is elongate 

and simple, except in Anniella and Chameleon, where it is absent. 

The angular bone never reaches the angle, and has an anterior posi- - 

tion, being sometimes fused with the articular. The relations of the 

segments of the lower jaw are very characteristic in the divisions of 

the Sauria. The splenial bone is wanting in the Chameleonide, 

and is very small in the Agamid; in other families it is well devel- 
oped. The dentary extends posteriorly on the external face of the 

ramus, as the splenial diminishes, having the greatest posterior extent 

in the two families mentioned. The coronoid is differently extended in 

a similar ratio. Thus it is extended posteriorly on the external side of 

the ramus, and not anteriorly, in the Chameleonide and Agamide; 

both forward and backward in the Geckonide; and forward in the 
other families. The angular is absent (fused with the articular, Bou- 
lenger) in the Geckonide, Anolidw, Acontiide, Anelytropsidie, Anniel- 

lide, and the Annulata, and is distinct in all other families. The 

articular and surangular are fused in several genera of Iguanide; and 

there are but three bones in the ramus of Xantusia, which see. The 

‘Memoirs, National Academy of Sciences, III, 1884. 
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angular extends well anteriorly on the interior border of the jaw in this 

order, but is differently developed on the inner and outer faces. The 

Chameleonide and Agamide again show their similarity in having this 

element chiefly exposed on the interior side, while in other types the 

exposure is external. The Meckelian groove is open in the Chamie- 

leonida, Agamid, and Varanidie, but is roofed over more or less com- 

pletely in all other families, 

The hyoid system is not connected with the skull except in Geckonide, 
Eublepharidie, and Lepidophyma, so far as I have examined them. 

Thus in Thecadactylus, Phyllodactylus, and Eublepharis the ceratohyal 

is continuous with a cartilage which projects from the paroccipital 

above the posterior part of the auditory meatus. In Lepidophyma the 

free epibranchial is attached to the inferior lateral angle of the basioc- 

cipital. In forty-two genera of other families enumerated below this 

is not the case. In no genus have I discovered any connection with 

the stapedial cartilages. The hyoid system in lizards consists of a 

glossohyal which is continuous with a basihyal tract, a hypohyal 

often continuous with the basihyal tract, a ceratohyal, a first cerato- 

branchial, and a second ceratobranchial which is always continuous 

with the basihyal tract. There may be in addition an epibranchial, which 

belongs to the first ceratobranchial. In some genera there is a free 

epibranchial, which may be then closely approximated to the ceratohyal 

(Humeces, Oligosoma, Gerrhonotus), or to the second ceratobranchial 

(Lacerta, Xantusia, Lepidophyma). The only constantly ossified ele- 

ment is the first ceratobranchial. The genera and families differ in the 

presence or absence of the second ceratobranchials and epibranchials, 

and the proximity or separation of the former. In general the Varanide, 

Anguide, Zonurid, Gerrhosauride, Scincide, Lacertide, and Xantu- 
slide have epibranchials, while the thick-tongued and most degraded 

types are without them. In the Teiidze the hypobranchials are much 

produced anteriorly beyond the bases of the ceratohyals, and there 

are no second ceratobranchials. In Anguidz the hypobranchials are 

also greatly produced forward, but carry the ceratohyals with them. 

Ceratobranchials of the second pair are also wanting in Varanide, 

Helodermide, Chamieleonide, Anguide, Anniellide, and Rhineiira; 

Phyllodactylus, Thecadactylus, and Gecko, among Geckonixe; and Eger- 

nia, and Gongylus in Seincide. Ceratohyals are wanting in Chameleon, 
Anguis, Anniella, and Annulata generally. In both Agamide and 

[guanide the second ceratobranchials are separated from each other 

in the depressed genera of terrestrial habits, and in close contact with 

cach other in those of arboreal habits; but they are in close contact in 

Callisaurus and Crotaphytus, both terrestrial genera. In Calotes, 
Iguana, and Anolis they act as the rim on which the gular pouch or 
fan is stretched. The characters of Saurian hyoids may be tabulated 
aS follows: Most of the genera referred to are figured in Plates III 
to VI. 
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I. Ceratohyal present. II. Ceratohyal] absent. 

A. A second ceratobranchial. 

a. Free epibranchials present. 
Scincide. 

Lacertidez. 

Xantusiidez. 
aa. No free epibranchials. 

(Scincidxe) Mabuia agilis; Gongylus ocellatus. 

Anolide. 

Iguanide. 

Agamide. 

Zonuride. Chirotidz. 

Eublepharide. 

(Geckonidez) Aristelliger. Amphisbenide. 

AA. No second ceratobranchial. 

a. No free epibranchials. 

Geckonide. Rhineiira. 

Varanide. Chamzleonide. 

Helodermid. 

Anguis. 

Teiida. Anniellide. 

Gerrhosaurid2. 

Anguide. 

Vertebral column.—Except in the families of the Geckonidz and 

Uroplatide, the vertebral centra are procelous. In the families named 

they are amphicelous. The zygosphen articulation is present in the 

Teiide and the larger Iguanide, including a rudiment in Crotaphytus. 

In smaller Iguanide (Sceloporus, Phrynosoma) and in Sauria generally 

this kind of articulation is wanting. In a good many families the 

caudal vertebre are divided by a transverse fissure or suture in front 

of the middle, which often splits the base and sometimes the length of 

the diapophysis. Such a structure is seen in Iguanide (Iguana, Sauro- 

malus, Sceloporus, Dipsosaurus), Anolide, Anguide (Celestus), Teiidz 

(Tupinambis, Cnemidophorus), Lacertidxe (Lacerta), and Scincide 

(Gongylus, Humeces). In Dipsosaurus, Anolis, and Lacerta the neural 

spines of the caudal vertebre are double; in the other genera named, 

single. In Varanide, Helodermidie, Gerrhonotus, Crotaphytus, and 

Phrynosoma, the caudal centra are undivided, and the neural spines 

are single. In Ophisawrus the centra are undivided and the neural 

spines double. The centra are excessively thin in Ophisaurus, so that 

they break more readily than they disarticulate. There are two sacral 

vertebree except in genera with the posterior limbs rudimental or 

absent. In some of these, however, especially the degenerate genera 
of the Anguide, the rudimental ilium is attached to two diapophyses 

which join each other distally. 

Intercentra are present in the cervical and caudal regions in the 

latter, supporting the chevron bones. Besides the intercentra there 
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are inferior processes of the cervical centra in some forms, the hypapo- 

physes of Owen. These have been confused with the intercentra by 

Boulenger, and have been renamed catapophyses by Baur.' 

The first dorsal vertebra is that one which is first connected with the 
sternum bya hemapophysis. In genera with a well-developed sternum 

the number of vertebre anterior to the first dorsal is eight, except in 
the Varanus niloticus (Cuvier) and V. griseus, where it is nine. In the 
extinct Dolichosauria of the Cretaceous period the cervical vertebre 

are Stated by Owen to number seventeen. 

The number of ribs attached to the sternum diminishes with the 
reduction of the limbs, from the normal of four on each side to one, and 
total disconnection. A common hemapophysis or “xiphoid rod” suc- 

ceeds these on each side, which gives attachment to two separate hema- 

pophyses for ribs. The common hxemapophysis is a segmentation of 

the anterior part of the fifth hemapophysis, and it is not distinct 

in some genera, as, Sauromalus. In Heloderma the fifth hzmapo- 

physis has no sternal segment or connection, and the sixth is want- 

ing. In Varanus the fourth, fifth, and sixth are wanting. In genera 

with the two appendicular hemapophyses they are closely appressed 

on the middle line in the majority of the genera, but in genera of 

depressed form they are separated, often widely. They are separated 

in Stenodactylus guttatus, in Phymaturus, Crotaphytus, and Sceloporus. 

They are more widely separated in Dipsosaurus, and most widely in 

Sauromalus and Phrynosoma. Cervical ribs are present in varying 

numbers, and the posterior ones are generally quite elongate. In cer- 

tain genera and families the ribs posterior to those attached to the 

sternum have their hteemapophyses fused on the middle line below, thus 

constituting a series of abdominal ribs. In the Jguanid genus Scartis- 

cus there are two such ribs. In the Anolide there are four and five 

pairs; in the Polychroine Iguanide there are seven. to ten. In the 

Chameleonidze and Geckonidie there are several pairs. The ribs of 

Lepidosternum are remarkable for the presence of a capitular process 

which has no distinet capitular articulation. 

Scapular arch.—The clavicle is present in all the families except the 

Chameleonide, and in certain genera with degenerate fore limbs. In 
such genera it is the last portion of the scapular arch to remain, and it 

is the only element present in Feylinia (Anelytropside). It is always 

osseous. The form of its proximal extremity varies in the different 
families. It is simple in the Nyctisaura, Uroplatoidea, Acrodonta, 

Iguania, Diploglossa, and Thecaglossa, and expanded and generally 

perforate in the other superfamilies where present, except in some 
degenerate genera where it is simple (see Plate LI, fig. 2). In Trachy- 

saurus and Cophias its proximal end is dilated, but not perforate. The 
scapula varies in form from elongate to short and wide. It presents a 

1Proceedings, U.S. National Museum, XVII, 1894, p. 351. 



192 REPORT OF NATIONAL MUSEUM, 1898. 

proscapular process in many families and genera. It is present in 

Iguania and Nyctisaura, in the last named often decurved and acumi- 

nate, and in Lophura, in Acrodonta. It is present among Leptoglossa 

in Cnemidophorus, and in some Ameivze, while in other Ameivee it is 

wanting. It is wanting generally in Acrodonta, Diploglossa, Theca- 

glossa, and Leptoglossa, but it is present in Celestus striatus. It is 

wanting in Rhiptoglossa. The coracoid is extended anteriorly to the 

sternum, and it is generally deeply emarginate on its anterior interior 

border. These emarginations are closed by the procoracoid, which 

extends to the middle line, and is only partially or not at all ossified. 

There are two coracoid emarginations in most Iguania, exceptions being 

the terrestrial genera Urocentrum, Sceloporus, and Phrynosoma, and 
the Anolidxe. There are also two in Varanide and Teiide. The Aga- 

mide generally have but one, but Uromastix is an exception. There 

is but one in Anguide and Scincid (two in Tiliqua), and none in Helo- 
dermidz and Chameleonide. 

The interclavicle is a very characteristic element in the Sauria. 

It is wanting in Chameleonide and in some genera with fore limbs 

rudimental or absent. It is a simple splint in Helodermidz and some 

degenerate genera. In other families it has a transverse limb on each 

side, which may be anterior, producing the ‘‘anchor-shaped” form, or 

median, producing the “cruciform” type. It isanchor shaped in Acro- 

donta, Iguania, and Thecaglossa, and cruciform in Diploglossa and 

Leptoglossa. In Nyctisaura it is cruciform, with the lateral processes 

wide at the base. The sternum is a broad subrhombie plate which 

articulates by its anterolateral borders with the precoracoid and cora- 

coid, and by its posterolateral borders with the ribs. In genera with 

well-developed limbs its principal differences are seen in the nature of 

its fontanelles when present. In the Agamide there are two, and in 

most Iguanide there is one. Exceptions are the genera Polychrus 

Sauromalus, and Dipsosaurus, where there is no fontanelle. There is 
none in the Anolid. In Teiide and Lacertide itis present, but in Scin- 

cid it is mostly absent, exceptions being the North American species 

of Humeces. The fontanelle is wanting in Geckonide, Diploglossa, 

Helodermatoidea, Thecaglossa, and Leptoglossa, with the exceptions 

above noted. The single median fontanelle is frequently concealed by 
the median limb of the interclavicle. It is nearly divided in some spe- 

cies of Sceloporus. 
The pelvic arch.—It is characteristic of the Sauria that the ilium 

is directed upward and posteriorly, and that the obturator foramina 

are well developed. The latter are only separated from each other by 

ligament or cartilage, which may sometimes contain some lime salt. It 
is produced posterior to the ischia in a triangular process, and less 

frequently into a similar one-in front of the pubic symphysis. The 

pubic foramen is always present. The pectineal process is present 
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except in Geckonide, but it is rudimental in some forms, as Phrynosoma. 

The following table shows the forms of the pubis in twenty-three genera 

of different families: 

I. Pubes uniting at an acute angle. 

PSS EGIL GOLGI Cir UGis Od See oe ae eo a a eee Chameleon. 
PeRIsHOR PLOCORS MCGIAN- oes: seco. tea cc sco sece ene 5-252 --=20s Calotes, Draco, 

Iguana, Dipsosaurus, Anolis, 

Gerrhonotus, 

Tupinambis, Cnemidophorus. 

PEE OGhINeRU PrGCess NeAT 2COUADWIUM (2.2. oce 25 secon mated eons wee vetees Scincus, 

Lacerta, 

Eumeces (rudimental). 

Roe 

PE NONPOCHING Alt plOCess tf! 2. ahs eno eae ses SNES ek Seclee sss Gonyocephalus. 

IJ. Pubes uniting at an obtuse or very open angle. 

Tee OCtIneAL DFOCORS MEMIaN—/.-- << <2. See e een vaccines = Iguana, Cyclura, Crotaphytus, 

Histiurus. 
2. Pectineal process near acetabulum -.-........---.---.---.---- Senrie ate bee hoe Agama, 

Phrynosoma, Sauromalus, Sceloporus, 

Heloderma, 

Varanus. 
Ps OCbINneal PLOCOSS NONE = 5. == ss sss ace see ser <hoe Se Gecko (Phrynosoma, rudiment). 

There is a tuber ischii in all of the genera which have come under my 

observation except Varanus. In Heloderma and some other forms it is 
small. 

The anterior limb.—The humerus is much alike in all Sauria, Chame- 

leon only presenting peculiarities. The proximal end is expanded 

neariy in one plane, and the middle portion of the flattened extremity 
forms the oval head. This is not distinctly isolated, except by the pres- 

ence of articular surface, from the greater and lesser tuberosities which 

occupy the angles of the expansion. The shaft betrays no twist. The 

distal end is chiefly occupied by the condyles; but there are epicon- 

dyles, of which the internal is the more prominent, except in Cha- 
mceleon, where they are wanting. The condyles consist of an external 
rib and a medio-internal roller, which is generally bounded at the 
internal extremity by a tuberosity, which is, however, wanting in 
Chameleon. The ulna articulates with the median roller, its external 
edge being beveled by the external rib. The head of the radius articu- 
lates with the external rib, having shifted from its primitive position 
on the inner side. It results from this that in pronation the radius 
crosses the ulna. There is a short olecranon, except in Chameleon. 
The ulna and radius have about an equal share in the carpal articula- 
tion, sometimes the ulna a little the greater. 
The constitution of the carpus is very uniform in Sauria, with 

developed anterior limbs, the principal diversity being displayed by 
the Chameleonid. In all, we have in the proximal row three distinet 
elements—the radiale, intermedium, and ulnare (= pisiforme), the lat- 
ter mainly external to the ulna and directed posteriorly. Distal to the 
radiale and intermedium, and between them and the carpalia of the 

NAT MUS 98—15 
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second row, is a single small centrale. There are five carpalia, each 

corresponding to a metacarpal. I have failed to find in any of the 

genera at my disposal any of the carpalia fused together or wanting. 

In Chameleon, on the contrary, Cuvier has shown that there is no 
ulnare, and that the centrale and carpalia are fused into a single round 
median piece, to which the metacarpals are articulated. In all the 

normal Sauria the tendons of the flexors of the digits are combined 

on the palm, and the point of junction is occupied by a large flat sesa- 

moid bone. The number of phalanges is also remarkably uniform. 

They number in each digit, commencing with the pollex, 2-3-4-5-3. 

The sole exception in the genera with well-developed extremities is 

Chameleon, where the numbers are 2-3-4-4-3. This genus differs also 
from other forms in the shapes of the metacarpals. Normally they are 

cylindric and subparallel in position and united in a common integu- 

ment; but in Chameleon they are flattened, with expanded extremities, 

and divided into two bundles by a fissure, three within and two with- 

out, enabling the three inner digits to oppose the two outer round a 

branch of a tree. The number of digits in Sauria is normally 5-5, 

but reductions take place presenting variations from 4-5 to 1-1, the 

posterior limb usually displaying a lesser degree of degeneracy than 

the anterior, although not always. 

Posterior linb.—The femur differs from the humerus in having a dis- 

tinct head, which is marked off from a trochanter. The former is not 

hemispherical as in Mammalia, but is somewhat compressed, and is 

oval in section. The trochanter is on the inferior anterior side of the 

head, or in the position of the little trochanter of the mammalian femur. 

There is no great trochanter nor third trochanter. The condyles of the 

femur are not as well defined as in the Mammalia, and the patellar 

groove is represented by a shallow concavity without lateral ridges. 

Patella none, with some exceptional rudiments, as, for example, in 

Varanus. In Chameleon all the prominent features of the femur are 

toned down, the trochanter being represented by a ridge. The fibula 

is more slender than the tibia, and is larger distally than proximally, 

the reverse of what obtains in the tibia. The latter has no crest. 
Like the carpus, the tarsus is very uniform in the Sauria, the sole 

important modification being exhibited by the Chameleonid. There 

are two fused proximal elements, which are probably tibiale-intermedium 

and fibulare. They are only distinct in Heloderma among North Amer- 

ican genera, but a trace of the suture is seen in Varanus. In most 

Sauria there is then but one bone of the proximal row, which is flat 
and wider than long. No centrale, and but two tarsalia, the third and 
fourth, the latter much the larger. The second metatarsal projects 

alongside of t. ili, so as to approximate the tibiale; its head is figured 
by Cuvier as a distinct bone, but he does not describe it as such. In 

Chameleon there is a single proximal tarsal element, which is not flat- 
tened as in other lizards, and this articulates with a single subglobular 
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tarsale, from which the metatarsals radiate.’ The phalanges number, 

like those of the anterior foot, 2-3-4-5-3, in ordinary Sauria, and 

2-3-4-4-3 in Chameeleonide. 

2. DIGESTIVE SYSTEM. 

The alimentary canal in the Sauria is not very highly specialized into 

distinct regions. There can always be distinguished stomach and 

small and large intestines, the former by its muscular walls and the 

intestines by their respectively different diameters. The stomach is 

always simple, and is curved to the right at the pylorus, though in 

some of the serpentiform genera the curve is very slight. The small 

intestine forms a sigmoid which forms a loop cephalad just distad of 

the liver. This sigmoid is rarely simple, but is generally plicated, fre- 

quently highly so. The large intestine may or may not be distinguished 

into colon and rectum. The latter is constricted off at its extremity 

from a cloaca, which has common orifice with a short common genital 

chamber immediately above it, into which enter the oviducts, usually 

at the extremity of two papille. 

The liver is not subdivided except at its distal border. Its form 

differs in the different superfamilies and families, and it is more elon- 

gate and originates further posterior to the heart in the serpentiform 

genera in each. The gall-bladder is always situated at or within its 

posterior border, and not at a distance from it. Spleen and pancreas 

present. 

3. CIRCULATORY SYSTEM. 

The heart is not situated far posteriorly in any form, not even in the 

Serpentiform. There is sometimes a second anterior aorta bow in front 

of the usual aorta root. A carotis communis issuing from the right 

aorta root. Anterior abdominal vein joining the renalis revehens near 

the posterior border of the liver, and forming with the portal vein the 

posterior cava. This vein passes through the liver, receiving numer- 

ous hepatic veins. Two anterior cardinals (jugulars) enter the sinus 

venosus with the postericr cava. 

4. RESPIRATORY SYSTEM. 

The Sauria have two lungs, excepting the Annulati, which have but 
one. These are situated behind and on each side of the alimentary 
canal opposite to that portion which immediately follows the heart, 
excepting in the Annulati, where the lung lies ventrad of the alimen- 
tary canal for part of its length at least. Trachea with or without 

‘Cuvier (Ossemens Fossiles, ed. 1836, p. 98) describes a distinct tibiale and fibulare 
in Chameleon, and figures them (pl. 245, fig.52). These are not represented by Bou- 
lenger (Proc. Zool. Soc., London, 1891, p. 118). They are, in fact, not distinct tarsal 
elements, but are the epiphyses of the tibia and fibula, such as exist also in Heloderma 
and other genera. The tibiale and fibulare are fused into a single element as in 
other Saurians. 
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bronchi, which, when present, are usually very short, but are elongate 
in the Thecaglossa. Laryngeal cartilages only specialized as to the 

terminal one which forms a pair of shell-like arytenoids, which bound 
the rima glottidis. 

5. UROGENITAL SYSTEM. 

Testes single, situate well anterior to the cloaca. Ovaries occupying 

a corresponding position. Oviducts transversely plicate when empty, 

with nonplicate borders, and with fontanelle a little anterior to position 
of ovaries; orifice into vagina small; vasa deferentia convolute, adher- 

ent to kidneys. Kidneys posterior, symmetrical; ureters short. Uri- 

nary bladder generally present, but rudimental in some and absent in 

a few forms, as, for instance, the Teiide. 
The male intromittent organ or hemipenis presents much variety of 

structure, showing some parallels to the corresponding part in the 

snakes. It is, however, rarely spinous, as is so generally the case in the 

Ophidia, the only spinous forms being, so far as I have examined, the 

American Diploglossine and genera allied to Cophias. The higher 

Sauria have the apical parts modified as in the Ophidia by the pres- 

ence of calyculi. Such are characteristic of the Rhiptoglossa and 

Pachyglossa. The Nyctisaura possess the same feature. The Diplo- 

glossa, Helodermatoidea, and Thecaglossa have the organ flounced, the 

flounces often pocketed or repand on the margin. In the Leptoglossa 

we have lamine only; in the Teiidse mostly transverse, and in the 

Scincidz mostly longitudinal. In various genera terminal papille are 

present. The organ may be simple or bifurcate, or merely bilobate. I 

have not met with the case so common in Ophidia where the sulcus 

spermaticus is bifurcate and the organ undivided. 

The structures of the hemipenis have a constant systematic value. 

As in the Ophidia, the value differs with the character, but it varies 

from generic to superfamily. 

6. TEGUMENTARY SYSTEM. 

This includes the dermal, the mucous, and the serous structures. I 

give attention to the serous or peritoneal membrane, which presents a 

considerable variety of structure among the Sauria. 

A fold suspends the alimentary canal from the median dorsal line forming the 

dorsal mesentery. No other mesenteries bind the canal, except the stomach, and 

sometimes an adjacent portion of the small intestines, which have other connections. 

The liver, on the other hand, has several mesenteric connections, as follows: Its 

ventral face has usually a single sheet connecting it with the median ventral line, 

but in rare instances it is bifurcate posteriorly (Trachysaurus), or even double 

(Tiliqua). This sheet, or one of them, is continued along to the anterior abdominal 

artery to the ventral wall, and sometimes along the gall duct to the pyloric part of 

the small intestine. Each border of the liver is concave above, in adaptation to the 

lungs, in the types where they extend so far posteriorly, which is the usual arrange- 

ment. The median portion of the liver is concave above, usually in adaptation to the 

stomach. From the left-hand ridge thus produced a sheet or mesentery extends to 

the stomach, forming the gastrohepatic mesentery. From the right-hand superior 

angle a mesentery extends to the right dorsal body wall, forming the right hepatic 



CROCODILIANS, LIZARDS, AND SNAKES. 197 

mesentery. The three mesenteries now described are the only ones which are 
universally present which bind the liver. The following sheets are present in 
various types: Generally the right hepatic and the gastrohepatic give off sheets 

to the right and left lungs respectively, constituting the right hepatopulmonary and 

gastropulmonary mesenteries. A sheet occasionally goes off from the gastrohepatic 

to the left body wall, forming the left gastro-parietal mesentery. This is frequently 

represented by a narrow band, and occasionally, as in Dipsosaurus, it joins the 

small intestine just beyond the extremity of the gastrohepatic sheet. This is not 

represented on the accompanying diagram. In Heloderma a distinct sheet extends 

from the left border of the liver to the left body wall, forming the left lateral hepatic 

mesentery. In Polychrus and Anolis the left lung, instead of being attached to the 

gastrohepatic mesentery, is attached by a sheet to the left border of the liver, form- 

ing the left hepatopulmonary mesentery. In Varanus salvator there is a short median 

gastrohepatic sheet. In Varanus, owing to the anterior position of the lungs, they 

have no hepatic or gastric connections. In no Saurian have I observed a right 

hepatopulmonary sheet, as the right hepatic mesentery takes in the right lung in 

its course. The latter extends along the apical strip of the right lobe of the liver 

Fig. 5. 
DIAGRAM OF PERITONEUM OF SAURIA, WITH ALL THE FOLDS DISPLAYED BY A TRANSVERSE SECTION 

NEAR THE MIDDLE OF THE LIVER. 

I, liver; ST, stomach; RL, right lung; LL, left lung; EG, epigastric peritoneal fold; DHV and 
RHY, left and right hepatoventral folds; RDH and LLH, right and left lateral hepatic folds; RH, 
right hepatic; GH, gastrohepatic; LHP and RHP, left and right hepatopulmonary folds. 

to the genital mesentery in many genera. In Tupinambis, Dracaena, and some others 
the right hepatic extends as a strong sheet to the right body wall, forming, with an 
equally strong gastroparietal of the left side, a kind of diaphragm. In many genera 
the right hepatic sheet is connected with the stomach, especially at its proximal part. 

Besides the hepatic and gastric mesenteries, there are those which inclose the 
internal genitalia, the urinary bladder, and the corpora adiposa. The genital 
mesentery is sometimes quite extensively free, and is always so anteriorly, espe- 
cially where it supports the wide fontanelle of the oviduct. There is no mesentery 
of the corpora adiposa, and a pouch only in those cases where those bodies project 
freely into the abdominal cavity, as is frequently the case. The cystic mesentery 
is a transverse fold of the peritoneum which lines the inferior wall of the pelvic 
cavity, and which incloses the urinary bladder when it is present. 

The integument of the Sauria is divided into scales of a great 
variety of structure. Some of them are ossified, and in such cases are 
traversed by canals (Scincide). Others are produced into acute apices, 
which are ensheathed by a very hard epidermis, which becomes formi- 
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dable as a horny weapon. On the posterior part of the inferior face of 

the thigh in many genera the scales of one or rarely two rows are 

deeply fossate, and the fossw are occupied by a waxy plug, which pro- 

jects beyond the general level. The use of this substance is uncertain, 

but it is probably an important aid to the animal in maintaining its 

hold on smooth surfaces. Lizards which move on the ground rest 

much on the thighs, which are not elevated above the ground in many 

types, but serve as the principal point of contact from which they make 

their leaps. The same is true of some genera which leap among trees 

from branches and trunks. A similar secretion issues from the preanal 

scales in some Iguanide (Liolaemus, ete.), and in an African Lacertid 
a rudimental structure of this character is found on many of the abdom- 

inal scales (Poroidogaster). An approximation to this structure I have 
seen on the preanal scales of an adult male of Sceloporus horridus of 

Mexico. Here the epidermis is greatly thickened above the middle 

posterior part of the scale, so much so as to make a deep impression 

in the true skin, simulating a true preanal “pore.” I suspect that 

the nature of these structures is similar to that of corns in higher 

Vertebrata. 

When the tails of lizards are fractured a cartilaginous rod is devel. 

oped from the centrum of the last vertebra remaining, on which muscles 

and integument appear. The scales are not similar to those of the 

normal tail, but resemble generally those of snakes, having a rhombic 

shape. Sometimes, as in various Scincidee and Geckonide, a series of 
transverse plates is developed on the under side, which does not exist in 

the normal tail. According to Boulenger the new scales in Lacertide, 

Gerrhosauride, and scinc-like Anguide reproduce scales of the normal 

type. This author shows that in the Teiid genus Gymnophthalmus, 

which has scincoid scales, the reproduced scales of the new tail resem- 

ble those of the chalcidiform Teiide, which are totally different. In 
Dopasia, which has Gerrhonotid scales, those of the reproduced tail are 

scincoid.! 
Lizards which live in sandy deserts sometimes have the lateral scales” 

of the digits produced into spines. These probably aid in securing a 

good foothold in the unstable surface. Such a structure appears in the 

Geckonid genus Ptenopus,of South Africa, in the Agamid genus Phryno- 

cephalus, in Asia, and in the Iguanid genus Uma, in North America. 

This is an interesting example of homoplassy.? 

7. NERVOUS SYSTEM. 

The brain of Sauria may be distinguished as to external form from 

that of the Ophidia by the less posterior expansion of the prosenceph- 

alon, the hemispheres having about the same width posteriorly as the 

mesencephalon. In the Ophidia the hemispheres spread laterally 

behind so as to be wider than the mesencephalon. The rhinencephalon 

‘ Boulenger, Proceedings, Zoological Society of London, 1888, p. 351. 

2Cope, American Naturalist, XX VIII, 1894, p. 435. 
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is generally much more elongate than in the Ophidia, each consisting 
of a slender peduncle and distal hollow bulb. In the genus Gongylus, 

and probably in other Scincidi, the olfactory process is not longer than 

in the Ophidia. The ventricles of the mesencephala are distinet from 

each other, and these bodies are also separate from each other, except 

at the base. The cerebellum (epencephalon) does not differ materially 

from that of the Ophidia except in the case of the Geckonidee. In as 

many of the genera as have been examined this region is represented 

by two commissures covering the fourth ventricle instead of one, the 
usual number in vertebrata. 

The epiphysis is large in Sauria, while it is rudimental in Ophidia. 

It extends to the superior cranial wall, and its investing membrane is 

oppressed, tympanum-like, to the parietal foramen. Its superior expan- 

sion contains a varying amount of pigment, according to the type, and 

a layer of cells, forming a cup-like structure with concavity upward. 

This structure has been supposed to be an organ of special sense allied 

to sight. It is present in various conditions in most members of the 

Sauria, but is more or less rudimentary in all. In some forms there 

is no axial nervous connection with the brain. It is not unlikely that 

this is a remnant of an organ of special sense which was functional in 

some of the extinct Reptilia. There is a very large parietal foramen in 

the Plesiosauride, and I have found it still larger in the Permian 

Cotylosaurian family of the Diadectidee. In a number of Reptilia a 

similar median body has been discovered close by the epiphysis—the 

parepiphysis. It resembles the former, but is more rudimental. 

The sacculus endolymphaticus of the internal ear sends upward a 

branch, which differs in its extent in the different families. In the Geck- 

onide it extends to the neck and terminates in a sac on either side 

behind the auditory meatus. This sac is filled with a mass of lime 

salt similar to that which composes the otolites. This protuberance on 

the neck of these reptiles has excited not a little curiosity, and this 

feeling is rather stimulated than allayed by the knowledge of its 

direct connection with the organ of hearing. 

II. SYSTEMATIC RELATIONS. 

From the center of multiplicity of forms of typical Sauria, we can 

pursue three series—one toward the serpents by Amphisbana, one to 
the partially degraded type of the Geckos, and lastly through the 
highest or pachygloss series, to Chameleon. 

In the first case, the prolonged development of the superior part of 
the proétic is followed by a decurving of the parietal border, the closer 
attachment of the occipital sclerotome, and shortenin g of the supratem- 
poral and paroccipital. Finally the petrosal, with the pieces adjoining 
anteriorly, begin to restrict a foramen ovale, the orbitosphenoid is 
developed, and the articular and angular pieces of the mandible are 
represented by but one piece; the columella disappears. In the last 
direction, the petrosal is not elongate, nor is there any tendency toward 
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a more complete closure of the cranial cavity. The inferior wing of the 

petrosal is directed inward instead of forward; the parietal fontanelle 

does not diminish, and the premaxillary bone is seen to form a regu- 

larly decreasing series. The interclavicle and columella diminish in 
length and disappear, and the splenial becomes smaller and smaller to 

extinction. The subarticular strengthens the inner rather than the 

outer wall of the mandible, and the external direction of the coronoid 

is reversed. 

In approaching the Geckos, the bones of the palate are seen to be 
thinner and more expanded, and the articular piece of the mandible is 
lost. In the full type the ossification is of the lightest description, and 

the fascial and basement membranes often present incomplete deposits 

of bony tissue; thus the parietal and sternal fontanelles disappear. 
The parietals are not, as usual, united, and there is a diminution (in 
Uroplates nearly obliteration), of the median or basilar segment of the 

occipital condyle. There is a temporal ala peculiar to this suborder. 

The following is a synopsis of the prevailing characters of the 

suborders. 

The arrangement adopted in this work is in general that of my sys- 

tem published in 1864,! but I have subordinated the divisions some- 
what differently. This consists chiefly in distributing the divisions of 

the group I then proposed under the name of Pleurodonta, and regard- 

ing them as of equal rank with the other three primary suborders— 

Pachyglossa, Nyctisaura, and Opheosauri. This distribution estab- 

lishes five additional suborders, and two new ones are added, the 
Geccovarani and the Anguisauri. The former of these is based on char- 

acters brought out by Boulenger in his essay on the classification of 

the Sauria,’ the latter is made necessary by a different estimation of 

the characters I described in the memoir above mentioned. The num- 

ber of suborders is thus eleven, and the families they embrace number 

twenty-two. For the characters of five of these families I am indebted 

largely to Boulenger. 

As elsewhere, the orders and families of Sauria can not be arranged 
in a linear series. There are three lines whose terminal groups are the 

Chameleontide, the Geckonide, and the Scincidz respectively, and 
between these most of the families can be arranged. The suborders 

and families are as follows: 

I. Petrosal not produced anterior to semicircular canal and not articulating above 

with the parietal; olfactory lobes not underarched. Hemipenis 

mostly calyculate. 

Digits, including metapodials, in opposing groups of two and three about a cen- 

trale carpi and tarsi respectively; tongue papillose, extremity 

sheathed; noclaviclesvs2s2en--oe see) eet =e RHIPTOGLOSSA. 
Digits all directed forward; clavicles proximally simple; interclavicle anchor- 

shaped; tongue papillose, not sheathed........-. PACHYGLOSSA. 

' Proceedings, Academy Natural Sciences, Philadelphia, 1864, p. 224. 
2 Ann. Mag. Nat. Hist., XIV, 1884, p. 117. 
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II. Petrosal produced anterior to semicircular canal, not articulating above with 

parietal. 

a. Clavicle proximally expanded; olfactory lobe underarched by frontal. 
Tongue papillose or smooth; hemipenis calyculate.........--.---- NYCTISAURA. 

aa. Clavicle proximately simple; olfactory lobes underarched by frontal. 

Vertebrx amphicelous; nosupratemporal arch ; tongue papillose. UROPLATOIDEA. 

Vertebr procelous; a supratemporal arch ; interclavicle anchor-shaped ; tongue 

Smoovlsshemipenisiounceds. 2-2 sesso 5s eee a THECAGLOSSA. 

Vertebrie procelous; no supratemporal arch; tongue papillose; interclavicle 

simple; hemipenis flounced -.....---..----. HELODERMATOIDEA. 

« a & Clavicle simple proximally, olfactory lobes not underarched by frontal. 

Interclavicle cruciform; tongue papillose; hemipenis flounced..-.DIPLOGLOSSA. 

a@aaa Clavicle proximally expanded, olfactory lobes not underarched. 

Vertebrex proce lous; tongue scaly ; hemipenis flounced or plicate.. LEPTOGLOssa. 

III. Petrosal produced anterior to the anterior semicircular canal, articulating above 
with the border of the parietal. 

Olfactory lobes underarched by frontals; no supratemporal arch, nor scapular 

arch, nor sternum; cervical and caudal intercentra codssitied 

with the middles of the centra......-.....---...---- ANNULATI. 

The extinct family of the Dolichosaurid probably represents another 
super-family, but its characters are not well known. It is so far only 

known from the Cretaceous bed of Europe. The genus Dolichosaurus 

(Owen) is remarkable for the large number of cervical vertebra, there 

being not less than seventeen in the series. 

Ill. PHYLOGENETIC RELATIONS. 

The degradational tendencies of the Sauria have been already re- 

ferred to, as especially exhibited in the reduction of the limbs. This 

has been associated with a close adhesion to a life on the ground, and 

ultimately with a life beneath the surface of the ground. Coincident- 

ally with this habit there has taken place a reduction in the efficiency 

of the sense of sight. The eyelids have disappeared and the epidermis 

has become thickened over the cornea, and has ultimately assumed the 

character of the epidermis of the other parts of the head and body. 

The corium has in some cases closed over the orbit, so that total blind- 
ness has resulted. 

These reductions are seen least in families and genera of arboreal 

habits. No member of the Rhiptoglossa, Nyctisaura, Acrodonta, or 

Iguania displays any of them. They are first seen to a limited degree 

in the Diploglossa, while they are very common in the Leptoglossa, and 

universal in the Typhlophthalmi and Amphisbenia. I give the follow- 

ing table which displays at once the degradational series of the limbs 

in the respective families in which it occurs. I also include some fusions 

of cephalic dermal plates. 
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Comparison of Diploglossa.—The degeneracy in this series is tolerably 

consistent in the order of its progress. In none of the genera are fore 

limbs present, and in three of them hind limbs are present. Notwith- 

standing the universal absence of fore limbs, a scapular arch is always 

present. This region shows, however, successive stages of degeneracy, 

as follows: In the three genera without posterior limbs the sternum 

has costal articulations; in the other three, none. In the genera with 

costal articulations the number of the latter diminishes regularly: in 

Mancus, three; in Opheodes, two; in Pygopus,one. Of the three genera 

with ccstal articulations, the interclavicle is present in two; in one 
(Pygopus) itis wanting. In the other genera it is present in a much 

modified form and position in one genus (Ophisaurus). Clavicles and 

coracoids are osseous in all of them; but the procoracoid is osseous in 
only two genera (Opheodes and Pygopus); while in the third genus with 

costal articulations (Mancus) it is cartilaginous, as in the genera with- 

out costals. The genera with costal articulations are also the only ones 

with osseous scapula. So we observe a certain order in the loss of 

parts. Thus, the part to disappear first is the interclavicle (to reappear 

in Ophisaurus); second, costal articulations and osseous scapula; third, 

sternum, which diminishes in size until greatly reduced, as in Anguis 

and -Dopasia. 

As regards the pelvic arch, reduction of its elements precedes the loss 

of limbs. Thus, Mancus is the only genus where the pubis and ischium 

meet (or in the ischium, are connected by an osseous hypogastroid) on 
the middle line. In Opheodes, where the posterior limbs are much 

as in Mancus, these elements are separated below the pubes widely. 

In Pygopus, where the limbs are better developed than in either, the 

inferior pelvic elements are rudimental and widely separated, being 

merely processes of the ilium. In the genera without limbs (Ophisau- 

rus with a minute rudiment) this reduction is carried still further, the 
inferior elements not being distinguished from each other or from the 

ilium, the entire arch having a lateral position. Miller remarks of 

these parts in Pseudopus, Ophisaurus, and Anguis, that they are “zwar 

sehr tihnlich.” The order of degeneracy, then, in the pelvic append- 

ages in the Diploglossa, is, first, reduction of inferior pieces; second, 

loss of limbs; third, fusion of all the elements into a single lateral bone. 

Comparison of the Leptoglossa.—In Chalcides we have nearly normal 
scapular and pelvic arches, while the limbs are very much reduced, 

though not to be termed rudimental. In the next stage of reduction, 

where all the limbs are present, but rudimental, the two arches show a 

considerable degradation, which is more marked in the scapular than 
in the pelvic. The pelvic elements remain much as in Chalcides, but 

reduced in size merely. In the scapular arch the sternum loses two 
costals, and the interclavicle loses the transverse processes. The clavi- 

cles become simple, and the ossification of the scapula and coracoid is 

reduced in extent. In Propus, where the fore limbs are much as in 
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Hvesia, while the hind limbs have disappeared, the scapular arch has 

many points in common with Hvesia. Thus, the clavicle and interclavi- 

cle are simple, and the sternum has only two costals. The scapular 
and clavicle are much better ossified. On the other hand, the pelvic 

arch displays a great reduction. In Anelytropsis, appropriately to the 
absence of fore limbs, there is no scapular arch. The pelvie arch is 

greatly reduced; but, curiously, there appears an element which resem- 

bles a corresponding element in the snakes. This arrangement is quite 

different from anything observed in the other Leptoglossa or in the 

Diploglossa, but is not without parallel in other Sauria, to be described 
later on. 

The reduction of the scapular elements proceeds in the Leptoglossa 

on much the same lines as observed in the Diploglossa. The early sim- 

plification of the distal end of the clavicle is peculiar to the Leptoglossa 

as it is always simple in the Diploglossa. The late stages of reduction 

of the sternum seen in the limbless Diploglossa are not exhibited by 

any of the forms here described, although they probably exist, since 

we have the Anelytropsis, where the scapular arch is wanting. On the 

other hand, the extreme reduction of the pelvis seen in Propus, where 

the ilium only remains, has not yet been observed in the Diploglossa 
without posterior limbs. 

Observations on Annulatii—The wide diversity between the pelvic 

structure in Chirotes, as compared with that of Amphisbena, emphasizes 

the evidence furnished by the scapular arch in favor of regarding it as 

representing a family distinct from the Amphisbenide. Even with 

the pelvic elements of Chirotes before us, it is difficult to be sure of 

the homology of the corresponding part in Amphisbena and Rhineura. 

It can only be one of the two inferior elements, or femur. Against the 

latter supposition, which is suggested by the structure of the Anely- 

tropidie, its anterior position is strong evidence. For the reason that 
it approximates closely the vent, its claim to be ischium is rather 
Stronger than the supposition that it can be pubis. It is homologized 
by Fiirbringer with the iliopectineal bone of the snakes. 

General conclusions—One conclusion is obvious, and this is that 
degeneracy of the scapular and pelvic arches follows degeneracy and 
loss of limbs, sooner or later. More special conclusions may be 
expressed as follows: 

I. Anterior limbs have disappeared more generally than the posterior 
in the Diploglossa. 

If. The limbs incline to degenerate and disappear more nearly pari 
passu in the Scincide. 

Ilf. The anterior limbs have a tendency to persist longer in the Teiide 
and Amphisbenide. Future research may not sustain this proposition. 

IV. The degeneracy in the scapular arch is delayed long after the 
degeneracy and loss of the anterior limbs. 

V. Degeneracy of the pelvic arch precedes the loss of the pelvic limb. 
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VI. The order of degeneracy of the elements of the scapular arch is 

(1) limb; (2) interelavicle (generally) ; (3) costal attachment; (4) sternum. 

VII. The order of disappearance of parts in the pelvis is (1) pubis 

and ischium together (generally; see Amphisbena); (2) limb; (3) ilium. 

The conclusion that the rudimental condition of the arches and limbs 

is due to degeneravy is supported by paleontologic evidence, which 

shows that the ancestral orders of the Reptilia (Cotylosauria and 

Theromora) had well-developed limbs. Similar evidence shows that the 

Sauria and Ophidia had a common ancestor; but, as already remarked, 

whether that ancestor was a Theromor or a Rhynchocephal remains 

uncertain. 

Within the limits of the Sauria the series of affinities expresses in 

some degree the phylogenetic succession. We can express these in a 

tabular form as follows: 

PHIPTOGLOSSA NycrisAvRA  THECOGLOSSA LEPTOGLOSSA ANNULATA 

DIPLOGLOSSA 

PACHYGLOSSA 

This phylogeny presupposes that the superfamilies in which the 

petrous bone extends in advance of the anterior semicircular canal are 

of later origin, or were derived from those, in which this is not the case. 
It must be borne in mind, however, that this difference is of very ancient 

origin, since in the Permian epoch the Cotylosauria have the petrous 

bone developed forward, and the Pelycosauria have it much abbre- 
viated. The Pythonomorpha of the Cretaceous also have the abbre- 

viated petrosal in strong contrast to the existing Thecoglossa, where 
itis produced. Nevertheless the Pachyglossa display such affinities in 

many directions that they are probably ancestral to the other super- 

families. The dentition of the Agamidz is quite identical with that 

of many of the Rhynchocephalia, and with that of the Chameleons 

as well. It is a modification of the primitive rhizodont dentition which 

prevailed during the Permian. The pleurodont dentition is another 

modification which points to the Iguanidz as the starting point of the 

families which also possess that type of dentition. 

The intermediary position of the Diploglossa between the thick and 

thin tongued lizards I pointed out in 1864, and its tendencies toward 

the Nyctisaura also are unmistakably seen in XYenosaurus. The Nycti- 

saura have degenerated in the characters of their vertebra, for I do 

not believe this character to be of primitive origin, or to indicate that 

the superfamily is related to the Permian Pelycosauria, which have 
similar vertebrie. 
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The Rhiptoglossa (Chameleons) form an extremely specialized type, 

modified from the Agamide by loss of parts and modification of the 

feet. Their cranial characters are in some respects not a little like 

those of the Laramie Dinosaurian family of the Agathaumid, but 

this resemblance does not indicate affinity. Finally, the Amphisbeeni- 

ans (Annulati) are a group of whose origin it is difficult to learn. They 

may have come off from the common ancestors of the Sauria and 

Ophidia, but their resemblances to the Annielloidea render it possible 

that their point of origin may liave been later in the scale. Their den- 

tal types differ quite like those of the Pachyglossa, and it is therefore 

clear that they were not derived from a pleurodont type, but like the 

Pachyglossa developed a pleurodont type independently. The dis- 

covery by Baur of this superfamily in the American Oligocene shows 

it to have been contemporary with the Diploglossa, which I discovered 

in the same horizon. In any case the Annulati show a nearer tendency 

toward the Ophidia than any other group of the Sauria. 

IV. HISTORY. 

The suborder of Sauria was first correctly defined and distinguished 

from the other divisions of Reptilia by Owen in 1841, under the name 

of Lacertilia. Previous to this date the division which included it was 

either too comprehensive on account of the admission of the Loricata, 

or deficient by reason of the reference of the serpentiform lizards to the 

Ophidia. Indeed Laurenti in 1768 included lizards, crocodiles, and 

salamanders in a division which he termed Gradientia, for which reason 

this name is not available for any natural division of animals. Brog- 

niart in 1799 first proposed the term Sauria, but included the crocodiles, 

as did Daudin (1802), Duméril (1806), and Oppel (1811). Merrem in 

1820 first separated the crocodiles from other reptiles under the name 

Loricata, and retained Oppel’s name, Squamata, for the order as now 

generally adopted. The contents of the Squamata were, however, very 

incorrectly arranged and no progress was made in correctly distin- 

guishing the Sauria from the Ophidia. Wagler in 1830 included the 

scaled reptiles in three groups, Lacertie, Serpentes, and Angues, 

excluding the crocodiles as Crocodili. The Angues includes both Sau- 

rian and Ophidian genera. 

In 1834 Dumeéril and Bibron issued the first volume of the Erpéto- 

logie Générale. The crocodiles are included in the Sauria. In 1841 

Owen proposed a system of Reptilia based on studies of both the 

extinct and recent forms. He did not recognize the order Squamata, 

but regarded the lizards and snakes as representing orders, using the 

names Lacertilia and Ophidia. For the crocodiles he employed the 

name Crocodilia instead of the older Loricata. It was reserved 

for Johannes Miiller to distinguish more exactly than his predecessors 

the Sauria from the Ophidia, his only error being the retention of the 

Amphisbeenia (Annulati) in the latter. He wrote in 1837, and employed 
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the terms Sauria and Ophidia for the two divisions. Stannius in 1856 

gave the first clear presentation of the contents of the Squamata in 
their natural relations. He embraced under the Sauria the three divi- 

sions, Amphisbzenoidea, Kionocrania, and Chameleonida, which are 
the forms now generally included by authors in the suborder. 

As regards the contents of the suborder, Wiegmann first gave in 

the Herpetologia Mexicana an intelligible system based on structural 

characters. His work formed the basis of the later ones of Duméril 

and Gray. The characters employed by these authors were, however, 

external. In 1864! the present writer published a synopsis of the 

osteological characters of the Sauria, and proposed a system based on 

them. I used the names given by previous authors for groups where, 

as is usually the case, the characters of the skeleton coincide with those 
indicated by the tegumentary structures and tongue. In 18961 rein- 

forced these definitions by characters derived from the penial structures.” 

RHIPTOGLOSSA. 

Rhiptoglossi W1nGMANN, Herp. Mex., 1834, p. 138. 

Dendrosaura GRAY, Cat. Liz., 1834, pp. 5, 264. 

Chameleonidea STANNIUS, Zoot. Amph., 1856, p. 7. 

Rhiptoglossa Cort, Proc. Acad. Nat. Sci. Phila., 1864, p. 226. 

Chameleonoidea GUNTHER, Phil. Trans., 1867, CLVIII, 1867, p. 626. 

Rhiptoglossa BOULENGER, Ann. Mag. Nat. Hist., (5) XTV, 1884, p. 120. 

Petrosal bone not produced anterior to the anterior semicircular 

canal, and not articulating with the parietal above. Olfactory lobes 

not underarched by the frontal bones. 

Digits including metapodials in opposing groups of two and three 

about a centrale carpi and tarsi respectively. No clavicles. Tongue 

papillose, with sheathed extremity. Hemipenis calyculate. 

Many other peculiarities characterize the lizards included in this 

superfamily, but they are not such as appear to me to characterize 

a division of such high rank, but to pertain rather to the definition of 

the single family which it includes. 
Some authors think that the Sauria should be primarily divided into 

three divisions: the Chamzleonida (= Rhiptoglossa), Kionocrania (re- 

maining Sauria), and Amphisbenia Boulenger divides the Squamata. 

into four primary divisions, of which the Rhiptoglossa forms one, and the 

others are the lizards, Pythonomorpha, and the snakes. These views 

are due to the importance attached to an aggregate of characters, each 

one of which can be shown to be of no wide systematic value in the 

Squamata. Thus the absence of epipterygoid characterizes forms not 

widely removed (some of the Leptoglossa) from those which possess it. 

The interclavicle is absent in the chameleons, but it experiences great 
reduction to extinction in somo other groups. Other characters will be 

mentioned under the family definition. 

‘Proceedings, Academy of Natural Sciences, Philadelphia, 1864, p. 224-230. 

2Idem., 1896, p. 461-467. 
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Boulenger,' in enumerating these characters, includes ‘‘vomer sin- 

gle” and “a supratemporal bone present” as of such importance as to 

require their separation as a suborder. The character ‘“‘vomer single” 

is, however, an error, as the ‘‘vomer” (= maxillopalatines) is paired as 

in other Sauria. What is here called vomer is the inferior spine of the 

premaxillary. The supratemporal is homologous with that found in 

nearly all other Sauria. 
But one family of Rhiptoglossa is known, as follows: 

Teeth acrodont—that is, rooted in alveoli and codssified with their walls; external 

nasal openings bounded by the prefrontal and maxillary bones only; no epiptery- 

goid; usual cranial arches present; vertebre procmwlous; a sternum; no inter- 
CLANVICIOS, MO OSEEO MITER iS eceecia SacBee eE Ca aeiGe eee ehoces Goaaoe CHAM#LEONID&. 

CHAM ALEONIDA, 

Caméléoniens CUVIER, Régne Anim., II, 1817, p. 50. 

Prendentia MERREM, Tent. Syst. Amph., 1820, p. 161. 

Chameleonide GRAY, Aun. Phil. (2), X, 1825, p. 200. 

Chameleonoidea FIvrZINGER, Neue Classif. Rept., 1826, p. 15. 

Thecoglosse WAGLER, part, Syst. Amph., 1830, p. 163. 

Chameleontes WIEGMANN, Herp. Mex., 1854, p. 13. 

Caméléoniens or Chélopodes DUMERIL and BIBRON, Erp. Gén., III, 1836, p. 153. 

Chamelontes F1TZINGER, Syst. Rept., 1843, p. 41. 

Chameleonide GRAY, Cat. Liz., 1845, p. 264. 

Chameleontide Corn, Proc. Acad. Nat. Sci. Phila., 1864, p. 226. 

This family possesses numerous peculiar characters besides those of 

the superfamily to which it has been referred. Some of these are 

found also in the Agamide. They are as follows: 

Coronoid bone produced posteriorly on outside of ramus. 

Articular present; separate from angular. Splenial reduced, more 

frequently wanting. Subarticular small on outer, much prolonged on 

inner face of ramus. 

Groove from splenial to mental foramina not closed over Meckel’s 

cartilage. 

Premaxillary nearly always separated from vomer by maxillaries. 

Pterygoids not touching body of sphenoid or reaching quadrate. 

Parietal single, receiving the gomphosis of loosely attached occipital 

segment internally. TFrontals united. 

Sternum without fontanelle. 

No angular process of mandible. 

Abdominal ribs present. 

The viscera present the following peculiarities: The observations are 

made on Chameleon basiliscus and CO. planiceps. The liver is adjacent to 

the heart, and is compressed, so that the vertical diameter much exceeds 

the transverse. It is two-lobed, the left lobe much smaller in every 

way than the right. The gall bladder is entirely posterior to, but 

adjacent to, the liver. The alimentary canal exhibits stomach, small 

' Cat. Liz. Brit. Mus., 2d ed., III, p. 437. 

NAT MUS 98—14 
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intestine, colon, and rectum. The small intestine is short and little 

plicate, and the colon is short and has a cecum. 
According to Stannius, the lungs are digitate at the extremity and 

along the inner borders. Wiedersheim states that the proximal part 

of the lung is shortly divided longitudinally into three parts, each of 

which has a separate connection with the bronchus. 

The mesenteries include the usual hepato-ventral, epigastric, gastro- 

hepatic, and right hepatic, the last including the right lung. The left 
lung is included in a left hepatogastric, a feature seen in few other 

eroups, notably as the Anoline Iguanid. There is also a left hepato- 
lateral, from the liver to the left body wall, having a direction diagonal 

to the long axis of the liver in C. basiliscus. 

The greater part of the surface of the hemipenis is coarsely calycu- 

late, generally in a transverse direction. There are remarkable papille 

at the apex, which differ in the different forms. In the C. pardalis 

there is a kind of membranous apron proximad of the papille, which 

presents an apex proximad opposite to the sulcus spermaticus. In the 

C. vulgaris and C. gracilis the papille are erect, laminiform, and trans- 

verse, and serrate on the edges. The principal pair have a few papillez 

in front of and behind them, and in the @. gracilis there is behind 

these, on each side, an oval body which is composed of three serrate 
laminz packed obliquely together. In the C. gracilis the proximal 

lamin are low and have a margin of acute tubercles, and each serves 

as a collar to a much larger papilla. The latter is largely free and 

tongue-shaped, with the apex proximad, and its flat external surface is 

covered with three or four rows of conic papille. 

Boulenger thus summarizes the general characters of the Chameleons: 

Tongue cylindrical, extremely extensile and projectile, sheathed at the base, club- 

shaped and viscous at the end, with an exceedingly elongate glossohyal bone. 

The head usually forms a bony casque, ornate with crests or tubercles. The inter- 

orbital septum is present, and a sma 1 columella cranii distinguishable. (This is not 

the columella (epipterygoid), but the postoptic Cope.) Premaxillary extremely 

small, edentulous (sometimes. C.); orbit bony all around, the pre- and postfrontals 

often joining to form a supraorbital roof; a pair of supranasal fontanelles, bordered 

by the nasals, the prefrontals, and the frontal; latter bone single; parietal fora- 

men, if present, pierced in the frontal; parietal single, often much narrowed and 

compressed, forming a crest, and meeting posteriorly the extremities of a pair of 

bones, the supratemporals, which on each side connect it with the squamosal. 
(This should be paroccipital. C.) In some species the parietal in the adult may be 

much expanded, and form a bony slab from which the supratemporals are no longer 

to be distinguished. Dentition acrodont; teeth compressed, triangular, more or less 

distinctly tricuspid. Palate toothless. Eyes large, covered by a thick granular lid 
pierced with a small central opening for the pupil. No tympanum. Body com- 

pressed; neck very short. Vertebre procelian. Abdominal ribs present. Limbs 

long, raising the body. Digits arranged in bundles of two and three; in the hand . 

the inner bundle is formed of three, the outer of two digits; it is the reverse in the 
foot. Tail prehensile. Head and body covered with granules or tubercles. 

Physiologically as well as anatomically Chameleons stand by themselves among 

reptiles, as is evidenced by the mobility and independent action of their eyes, the 
projectility of their tongue, the slow and deliberate movement of their limbs. The 
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changeable hue of their skin, first noticed in them, is a peculiarity shared by many 

other lizards, and to an equal if not stronger degree by Calotes. 

' About one-half of the species occur in Madagascar and neighboring islands, the 

other half in Africa; the common Chameleon is Mediterranean, occurring in Europe, 

however, only in Andalusia; a species inhabits Socotra, another South Arabia, and 

a third India and Ceylon. 

Synopsis of the genera: 

Claws simple; scales on soles smooth; tail at least as long as the body. 

Chameleon Laurenti. 

Claws simple; scales on soles spinose; tail shorter than body... ---- Brookesia Gray. 

Claws bicuspid; scales on soles spinose; tail shorter than body. Rhampholeon Giinther. 

Siebenrock! has described the osteology of the Brookesia supercili- 

aris Kuhl, which he shows possesses a number of peculiarities which 

distinguish it from the species of the genus Chameleon, and, in fact, 

from all known genera of Vertebrata. From the fourth cervical verte- 

bra to the eighteenth caudal, inclusive, the zygapophyses of each side 

are connected by a longitudinal osseous bar. This bar gives origin on 

the dorsal vertebre to a transverse process which is above the true 

transverse process and more prominent. It is called by Siebenrock 

“ accessorischer querer Fortsatz,” which may be classicized into epidia- 

pophysis. Further, the prezygapophyses are connected by a bony arch 

which is fused on the middle line with the neural spine, on the dorsal 

vertebrae, from the second to the ninth, inclusive. In the cranium the 

frontal and parietal are greatly expanded. The former reaches the 

orbit, excluding the pre- and postfrontals. The parietal excludes 

the occipital from view when seen from above. There are teeth on the 

premaxillary bone. 
In the genus Chameleon the prefrontals and postfrontals exclude the 

frontal from the orbit. The vertebrie aré normal. 

In spite of the peculiarities of the Rhiptoglossa I supposed that they 

were derived from the Pachyglossa. Many of their characters are pres- 

ent in generaof the Agamide, leaving but few to be accounted for, as of 

later and separate origin. Of the latter kind are the peculiarities of 

the external nostrils, and metapodials. The characters of the premax- 

illary, mandibular composition and scapular arch are nearly approached 

or imitated by some of the Agamidie; and in some of the latter the 

epipterygoid becomes much abbreviated. 

PACHYGLOSSA. 

Pachyglossa WAGLER, Natiir. Syst. d. Amphib., 1830, p. 144.—F1rzINGER, Syst. 

Rept., 1843, p. 43.—Gray, part, Cat. Liz. Brit. Mus., Ist ed., 1845, p. 5. 

Strobilosaura GRAY, Cat, Liz. Brit. Mus., Ist ed., 1845, p. 5. 

Acrodonta pachyglossa + Pleurodonta iquania Cork, Proc. Acad. Nat. Sci. Phila., 

1864, pp. 225, 226. 
Petrous bone with superior plate not produced anterior to anterior 

semicircular canal, and with a longitudinal wing only. Vertebre procoe- 

'Sitzungsber. K. K, Akad. Wiss. Wien, CII, 1893, p. 71. 
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lous. Clavicle simple proximally. Interclavicle anchor-shaped. Pre- 

maxillary undivided. Parietal single, receiving the loosely articulated 

occipital inferiorly. Frontal not underarching olfactorylobes. Tongue 
papillose, the apex not retractile. 

As to the visceral anatomy, the following points are characteristic: 

Liver short and contracted proximally or semipyriform, the posterior 

border more or less emarginate by one or sometimes two notches; the 

right lobe more produced than the left, and terminating in a narrow 

strip which reaches the reproductive cells. Gall bladder partly exposed 

on the posterior margin. 

Alimentary canak with stomach, small intestine, and rectum well 

distinguished, and also a short colon adjacent to the rectum, which 

frequently presents a short, proximal cecum. Corpora adiposa free 

anteriorly. Kidneys posterior in position; a urinary bladder. Ven- 

tral mesentery extending to posterior border of liver and beyond it to 
a fold of the small intestine. 

This superfamily embraces the most vigorous branch of the order 

and includes the largest species, excepting the Thecaglossa. Its point 

of contact with the other superfamilies is through the Diploglossa, and 

especially the Zonuridz. In my first system of the Sauria I divided 

the Pachyglossa, as had been done by others, into two superfamilies, 

and associated one of them with the Chameleonide, and the other 
with the Leptogloss and Diplogloss superfamilies. This was because I 

had discovered numerous osteological characters which appeared to 

justify this arrangement. It is, however, clear that, as various authors 

have shown, the Chameleonidze represent a distinct superfamily. I 

am of the opinion also that the points of agreement which I have dis- 

covered in the anatomy of the acrodont and pleurodont divisions of 

the Pachyglossa are more important than the differences, and as these 

points are of the exact grade which define the superfamilies, I return 

to the system of Wagler and Fitzinger, pointing out at the same time 

the various osteological characters in which the pleurodont division 

agrees with other lizards and differs from the acrodont division. 

These two divisions or families differ as follows: 

Dentition acrodont; that is, the shanks of the teeth inclosed between two alveolar 

walls, with which they are frequently connate ..............---------- AGAMID&. 
Dentition pleurodont; that is, the shanks of the teeth attached laterally to the inner 

side of the single and external alveolar wall......--.-...------------- IGUANID. 

In the Agamid the premaxillary bone is aes always separated 

below posteriorly from the vomer by the intervention of the maxillaries. 
The coronoid bone is produced posteriorly and not anteriorly on the 

outside of the mandibular ramus. The splenial bone is of reduced 
size and is most frequently wanting; and the articular is much more 

developed on the inner than on the outer side of theramus. The groove 

of Meckel’s cartilage is not roofed over between the splenial and internal 

mental foramina. In all the above characters the Agamide agree with 

the Chameleonide. 

ee ee 

SH, 
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In the [guanide, the premaxillary is very seldom separated from the 

vomer on the palatal face. The coronoid bone is produced anteriorly 

and not posteriorly on the external face of the ramus. The splenial 

bone is well developed, and the Meckelian is more or less roofed over. 

The angular bone is much more developed on the external than the 

internal face of the ramus. In these characters the Iguanidie agree 

with the majority of the Diploglossa and Leptoglossa. 

In neither family are the temporal foss overroofed with ossification, 

nor do any of their members exhibit osteodermal plates. 

The Agamide are restricted to the Old World. The Iguanide inhabit 

the New World, Madagascar, and the Fiji Islands. 

AGAMID A. 

Iquaniens CUVIER, part, Regne Anim., II, 1817, p. 29. 

Ascalabote MERREM, part, Tent. Syst. Amph., 1820, p. 39. 

Stellionide GRAY, part, Am. Phil. (2), X, 1825, p. 196. 

Pneustoidea, Draconoidea, Agamoidea FITZINGER, part, Neue Classif. Rept., 1826, 

jog dale 

Agamide GRAY, Phil. Mag. (2), IT, 1827, p. 57. 

Pachyglosse WAGLER, part, Syst. Amph., 1835, p. 141. 

Dendrobate emphyodontes and Humivage emphyodontes WIEGMANN, Herp. Mex., 

1834, pp. 13, 17. 

Iguaniens acrodontes DUMERIL and BIBRON, Erp. Gén., LV, 1837, p. 375. 

Gonyochephali, Calotae, Semiophori, Octoeryptae, Lophure, Dracones, Trapeli, Stelli- 

ones, Leiolepides, Phrynocephali FITZINGER, Syst. Rept., 1843. 

Agamida GRAY, Cat. Liz., 1845, pp. 5, 230. 

Agamide Cork, Proc. Acad. Nat. Sci. Phila., 1864, p. 227. 

Agamide and Uromasticide THEOBALD, Journ. Linn. Soc., X, 1868, pp. 33, 34. 

Agamide BOULENGER, Ann. Mag. Nat. Hist. (5), XIV, 1884, p. 119; Cat. Liz. Brit. 

Mus., 2d ed., I, 1885, p. 250. 

The following are some of the osteological characters of this family: 

Teeth in alveola, coossified with them in adults (acrodont.) 

Premaxillary generally separated from maxillopalatines by mavxilla- 

ries, small, undivided. 

Splenial small, or more frequently wanting; Meckelian groove open; 

angular and surangular distinct, the former small on outer, much pro- 

longed on inner face of ramus. Coronoid produced posteriorly on 

external face of mandible. 

An examination of twelve genera of this family shows that the vis- 

ceral characters agree in general with those of the Iguanidwe. The 

liver is bilobate posteriorly in Calotes and in Uromastix; more conspic- 

uously so in the latter, where the posterior border is deeply emarginate. 

In Amphibolurus barbatus and Megalochilus auritus the border is trilo- 

bate; in the former the middle lobe is more than usually distinct and 

lies superior to the right and left lobes. In these two species also the 

ventral mesentery is bifurcate to the. proximal end of the liver. In the 
A. barbatus the cystic mesentery is short, and the urinary bladder is 

rudimental. In Megalochilus the small intestine is rather short. The 
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IGUANID@. BASILISCUS FLUMIFRONS COPE. 

Fig. 7. 

IGUANIDH. IGUANA TUBERCULATA LINNZUS. 

Fig. 8. 
IGUANIDH. PHYMATURUS PALLUMA MOLINA. 

up. /9; 
IGUANID&. PHRYNOSOMA CORNUTUM HARLAN. 

Kai 
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Fig. 10. 
AGAMIDA. LOPHURA AMBOINENSIS SCHLOSSER. 

Fig. 11. 

AGAMID4. PHYSIGNATHUS MENTAGER GUNTHER. 

AGAMIDA. UROMASTIX SPINIPES DAUDIN. 

Fig. 13. 

AGAMID4:. MOoLocH HORRIDUS GRAY. 
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colon is generally present, and the cecum is quite conspicuous in 

Draco, Stellio, and Agama (aculeata), and less so but present in Lophura, 
Calotes, Uromastix, and Phrynocephalus. 

nui 

The mesenteries present the usual sheets, hepatoventral, gastrohep- — 
atic, left gastropulmonary, right hepatic, which includes the right lung. 

I have noted the following modifications: In Agama colonorum the left 

gastropulmonary has become a right gastrohepatic by its continuing to 

the liver, a character observed in Chameleon and the Anoline. There 
is also in this species a left hepatomarginal. In Megalochilus auritus 

there is a right hepatoventral, as in Phrynosoma. 
Ihave had the opportunity of examining the hemipenes of a rela- 

tively small number of species of this family. As already remarked, 

the surface is generally calyculate. I have not found terminal papillze 

in the genera Uromastix, Agama, Liolepis, Physignathus, or Calotes. 
The general construction is, that opposite the sulcus spermaticus is a 

strong longitudinal welt. Near the apex this welt becomes adherent to 

the side on which the sulcus runs, dividing the organ into two apical 

Fig. 14. 

IQGUANIDH. CROTAPHYTUS WISLIZENIL BAIRD AND GIRARD. 

portions. The sulcus pifurcates and passes along the base of this par- 

tition. In Liolepis there are two welts inclosing a smooth space 

between them. In Calotes cristatellus there is a lesser welt on each 

side of the principal one. In all the genera the basal part is smooth 

and it is sometimes thrown into longitudinal folds. 

Boulenger makes the following general remarks on the Agamide: 

The chief character by which the lizards of this family are at once distinguished 

from their allies is the acrodont dentition. The teeth may usually be divided into 

three kinds, viz, incisors, canines, and molars. The latter are more or less com- 

pressed, frequently tricuspid; regular canine teeth are present, one or two on each 

side, in most of the genera; in Uromastix and Aporoscelis, however, these enlarged 

teeth are absent, and the anterior lateral teeth wearing out with age, a toothless 

cutting edge is left between the molars and the incisors, which, in these two genera, 

unite in the adult to form a large single or divided cutting tooth. 

The skull is less depressed and more strongly ossified than in the preceding fam- 

ilies, and postorbital and postfronto-squamosal bone arches are well developed; in 

Lyriocephalus, as in several Iguanoids, another arch is formed by processes of the 

pre and postfrontals which unite surrounding a large supraorbital fossa, The pre- 

maxillary is single, the nasals are double, and the frontal and parietal single; the 

pterygoids are usually widely separated and constantly toothless; the os transver- 

sum is strongly developed; a columella cranii is present. Dermal ossifications on 

the skull are constantly absent. The fore limbs are well developed, and, except in 
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Sitana, which lacks the outer toe, pentadactyle. The clavicle is not dilated, and 

the interclavicle is T-shaped or anchor-shaped, frequently small; the sternum usu- 

ally presents two fontanelles, which however, are missing in Lyriocephalus and 

Moloch, the latter genus being especially remarkable for having the sternum divided 

longitudinally. 

The tympanum is either exposed or concealed under the skin. The eye is small 

and the pupil round; eyelids well developed. The tongue is thick, entirely attached 

or slightly free in front, not, or but slightly, nicked anteriorly; it is more free, pro- 

tractile, and more distinctly incised in the herbivorous genera Lophura, Liolepis, 
and Uromastir. 

Femoral and preanal pores are absent in the majority of the genera; it is a remark- 

able fact that they exist, at least in the males, in all Australian genera but one 

(Chelosania, known as yet from a unique specimen), whereas they are missing in 

all others except Uromastix and Liolepis. ‘There are no symmetrical plates on the 

head or on the belly; and ornamental appendages, such as crests, gular pouches, etc., 

are frequently present, either in the males only or in both sexes. The tail is usually 

long and not fragile; it is prehensile only in the genus Cophotis, and some Phrynoce- 

phali have the curious faculty of curling upward the extremity of that organ. 

Fig. 15. 

AGAMID®. LIOLEPIS BELLIT GRAY. 

The digits are usually keeled inferiorly or denticulated laterally. The shape of the 

body as well as the sealing vary considerably, according to the genera, and in 

adaptation to the modes of life. Generally speaking, ground Agamoids have the 

body depressed, and arboreal compressed, but a division of the genera into terres- 

trial and arboreal, which has hitherto been almost generally accepted, must be given 

up as impracticable and unnatural. Most Agamoids are exclusively insectivorous; 

Lophura, Liolepis, and Uromastix are herbi- or frugivorous, while some species of 

Agama have a mixed diet; again, a systematic division into insectivorous and herbiv- 

orous, as has been proposed by Theobald, would be as unsatisfactory as that into 

terrestrial and arboreal. 

Leaving out the strongly specialized genera Draco and Moloch, all the forms pass 

very gradually one into another in different directions, rendering a sharp generic 

division, and, still more, a serial arrangement, a matter of great difficulty. 

The Agamidew inhabit Africa, Asia, Australia, and Polynesia. They are most 

numerous in species as well as in genera in the Indian region. In Africa they are 

represented by only three genera, viz, Agama, Aporoscelis, and in the northern parts, 

Uromastix. Four species extend slightly beyond the limits of Asia and Africa 

into southeastern Europe. They are absent from Madagascar and New Zealand.— 
Boulenger. 
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Boulenger defines the genera of this family as follows: 

I. Mouth large; teeth erect in both jaws. 

A. Incisors small, conical. 

1. No true preanal or femoral pores. 

a Ribs much prolonged, supporting a wing-like dermal expansion. 

Draco Linnzeus. 

aa No wing-like lateral expansion. 

a. Body not depressed. 

* Four toesionly 42-5. eeaee oon eee eee aoe Sitana Cuvier. 

** Five toes. 

t Tympanum hidden. 

Fifth toe short, not longer than first; no dorsal 

CLeSt 22 22s. sce se ane Olocryptis Wiesmann, 

Three parallel longitudinal folds on each side of 
the middle of the throat, curved and converg- 

ing backwards, forming a U-shaped figure. 

Ptyctolemus Peters. 

A dorsal crest; scales small; no fold across the 

throat nor in front of the shoulder. 

Aphaniotis Peters. 

A dorsal crest; scales very large, subeqal, irreg- 

ular; tail prehensile - -------- Cophotis Peters. 

No dorsal crest; a large rostral appendage, at 

least in the male...--..---- Ceratophora Gray. 

No dorsal crest; dorsal scales small, intermixed 

with very large conical tubercles. 

Phoxophrys Huber. 

A dorsal crest; a V-shaped gular fold; a bony 

supraorbital arch.----- Lyriocephalus Merrem. 

A dorsal crest; an oblique fold in front of the 

shotlder.t 2.2 ace ase seeee Japalura Gray. 

tt Tympanum exposed. 

Digits not keeled inferiorly. 
Lophocalotes Giinther. 

Snout ending in a long compressed appendage. 

Harpesaurus Boulenger. 

A strong fold across the throat. 
Gonyocephalus Kaup. 

No fold across the throat; dorsal scales unequal ; 

noscular pouchess-osse=ae Acanthosaura Gray. 

No fold across the throat; dorsal scales large, 

unequal; males with a gular pouch. 

Salea Gray. 

No fold, or a very feeble one, across the throat; 

dorsal scales equal -.---...--- Calotes Cuvier. 

No fold across the throat; scales minute, equal; 

@ Gular pouch 3222 - ses-se— -—4 Chelosania Gray. 

(8 Body more or less depressed. 
Tympanum exposed; males without calose pre- 

anal scales.......-..---------Charasia Gray. 

Tympanum exposed; males with calose pre- 

anal SCaléSesc-eeee essen ee Agama Daudin. 

Tympanum concealed ....Phrynocephalus Kaup. 
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2. True prwanal or femoral pores, at ieast in the males. 

Body depressed; tympanum distinct; femoral 

and prieanal pores --...- Amphibolurus Wagler. 

Body depressed; tympanum hidden, 

Tympanocryptis Peters. 

Body slightly depressed; no femoral pores, 

Diporophora Gray. 

Body compressed; toes denticulated laterally, 

Physignathus Cuvier. 

30dy slightly compressed; neck with a large 

frill-like expansion. ---- Chlamydosaurus Gray. 

Body compressed; toes lobate--.. Lophura Gray. 

Body depressed; no prwanal pores, 

Liolepis Cuvier. 

AA. Incisors united into one or two large cutting teeth; tail short, with whorls 

of spines. 
Femoral and preanal pores.. Uromastix Merrem. 

No true pores. ...--.-----Aporoscelis Boulenger. 

II. Mouth very small; teeth in the upper jaw horizontal, directed inward; body 

COMeLEGs with wlaroe SpPINes).s2=)o55 sass eases = Sami ss) eesicele eee Sel Moloch Gray. 

No genus of Agamide is found in America, where the [guanide repre- 

sent them. The two families present some interesting parallels, which 

show the effects of identical causes in producing similar effects on the 

organism. These parallels are seen in the depressed form of the ter- 
restrial forms in both families and the relatively compressed form of 

the arboreal types. In both families the former have representatives 

with horny processes on the head and on the scales of the body; and in 

both are types with horny spines on the tail. Among arboreal forms 

we find genera of both families with series of horny processes forming a 

median dorsal crest, and in others a prolongation of the spines of the 

dorsal and caudal vertebrie, producing a like result. 

IGUANID2. AGAMIDA. 
Abdominal ribs. 

Polychrus. se 4 ia 
No abdominal ribs. 

Ribs greatly prolonged into a lateral wing. 
: es Draco. 

Ribs not prolonged. 
Arboreal types, generally compressed. 
A dorsal and caudal tin supported by bony rays. 

Basiliscus (no fem. pores). Lophura (pores). 
No vertebral fin. 

No femoral pores. 

Form slender, scales in Calotes. 
equal series. Bronchocela. § HOPE RHES 

Form elongate; eyebrows 
elevated,tail compressed. Gonyocephalus. Ophryoéssa. 

Form stouter, scales less 
regular. Hypsibates. Tiaris. 

Femoral pores. 
Low crested; small hyoid 

disk. Brachylophus. Diporophora. 
High crested; large hyoid 

disk. Iguana. Physignathus. 
% ,Tail with spinous whorls. Cyclura. 

Terrestrial types of flattened form. 
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Femoral pores. 

Tail with whorls of spiny 
scales. Hoplocercus. Uromastix. 

Tail long, simple; scales 
small. Crotaphy tus. Liolepis. 

Tail simple, scales large. Sceloporus. ‘ a 

No femoral pores; preanal pores. 

Tail with whorls of spines. $ “3 * Stellio. 
Tail, simple, not elongate, 

ear open. Proctotretus. Agama. 

Neither femoral nor anal pores. 

Much flattened, tail short, scales irregular. 
Ear exposed. Phrynosoma. Moloch. 

Ear concealed. (Doliosaurus, s. g.) } tathcrest tevanas 

IGUANIDAE, 

Iguaniens CUVIER, part, Regne Anim., II, 1817, p. 29. 

Ascalabote MERREM, part, Tent. Syst. Amph., 1820, p. 39. 

Pneustoide, Agamoidea, FITZINGER, part, Neue Classif. Rept., 1826, p. 11. 

Iguanide GRAY, Phil. Mag. (2), II, 1827, p. 56. 

Pachyglosse WAGLER, part, Syst. Amph., 1830, p. 144. 

Dendrobate prosphyodontes and Humivage prosphyodontes W1IEGMANN, Herp. 

Mex., 1834, pp. 5, 18. 

Iguaniens pleurodontes DUMERIL and BIBRON, Erp. Gén., LV, 1837, p. 61. 

Corythophane, Hypsilophi, Ptychosauri, Polychri, Dactylow, Draconture, Heter- 

tropides, Steirolepides, Doryphori, Phrynosomata F1TZINGER, Syst. Rept., 1843. 

Iquanide GRAY, Cat. Liz., 1845, pp. 5, 178. 

Anolide, Iguanide Corr, Proc. Acad. Nat. Sci. Phila., 1864, p. 227. 

iguanide BOULENGER, Ann. Mag. Nat. Hist. (5), XLV, 1884, p. 118.—BoOULENGER, 

Cat. Liz. Brit. Mus., 2d ed., 1885, II, p. 1. 

Osteological characters of this family are as follows: 

Teeth pleurodont, the roots anchylosed to the internal side of the © 

premaxillary and maxillary bones. Premaxillary not cut off from max- 

illa-palatines by maxillaries. 

Splenial well developed; Meckelian groove mostly closed; angular 

little developed on inner, much on outer side of ramus; coronoid pro- 

duced anteriorly, not posteriorly, on outer face of ramus. 

Vertebre proccelous. 

The varieties of visceral structure in this family are not very great. 

In the especially herbivorous genera the colon is much enlarged in 

diameter, and in Jguana it is divided by numerous partial septa. The 

liver generally has but a single posterior emargination, but in Anolis, 

Microlepis, Crotaphytus, and Phrynosoma there are two incisions, thus 

producing a short median lobe. The border is variously excavated to 

accommodate the folds of the small intestine and colon. Thus in Hol- 

brookia, Crotaphytus, Lamanctus, Sceloporus, Uta, and some Phrynoso- 

mata, the border is deeply concave to the right of the middle line. In 

Liocephalus, Liolaemus, Callisaurus, and some Scelopori, and Phrynoso- 

mata it is deeply excavated medially. 

ST eee UN Ae Ps ee ee ee Oe 
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The hepatic mesenteries conform to the general type, with certain 

exceptions to be mentioned. Thus there are no right or left lateral 

hepatic mesenteries, and but one ventral. The right hepatic supports 

the right lung. There is frequently a rudimental right lateral hepatic, 

which connects the long right apex of the liver with the right body 

wall. There is a gastrohepatic which generally spreads caudad over 

the space inclosed in the bend of the stomach. ‘There is no left gastro- 

parietal sheet or band. The most remarkable deviation from this type 

(which I have verified in twenty genera), is found in the Anoline. 

Here the left lung, besides its superolateral connection with the stomach, 

is connected by a special sheet with the left part of the inferior face of 

the liver, forming the left gastrohepatic. Thus the latter organ is 

suspended by two sheets to the left side of the middle line. In genera 

where this is the case the two sheets are sometimes difficult to distin- 

guish, owing to their easy adhesion together. They may be separated 

by inserting a probe from the free caudad extremity of the lung. 
Another variation from the normal type is seen in the presence of a 

right lateral hepatic sheet in Phrynosoma and Polychrus (in P. guttwrosus 

it is wanting in the one specimen examined). A left lateral sheet is 
present on the proximal half of the liver in Cyclura cornuta and Poly- 

chrusmarmoratus. It isrudimental in Polychrus acutirostris, and want- 

ing in P. gutturosus. There isa gastroparietal band in C. cornuta, which 

is joined by the apex of the peritoneum of the corpus adiposum. 

I have examined the hemipenis in thirty species of this family of the 

following genera: Anolis, Xiphocercus, Polychrus, Basiliscus, Ctenosaura, 

Cyclura, Iguana, Corythophanes, Sauromalus, Orotaphytus, Dipsosaurus, 

Liocephalus, Sceloporus, Callisaurus, Holbrookia, Enyalioides, Dorypho- 

rus, Microlophus, Uraniscodon, and Phrynosoma. These differ in the 

bifurcation of the organ, varying from undivided (Cyclura, Iguana) to 

deeply bifurcate (Anolis, Doryphorus, Microlophus, Uraniscodon). Other 

differences are seen in the number of the welts and their surface struc- 

ture, and the distribution and size of the calyces. Thus the calyces 

extend to the base in Anolis, but are confined to the apex in Crotaphy- 

tus. They exist in series only in Cyclura, Iguana, Ctenosaura, Coryth- 

ophanes, and Sauromalus. They cover most of the organ in Scelopo- 

rus and Phrynosoma. The systematic arrangement of the genera in 

accordance with the characters is as follows: 

I. Calyces always present. 

A. Three welts, one opposite the sulcus spermaticus, and one parallel on each 

side of it, transversely laminate. 

Ctenosaura, Cyclura, Iguana, Corythophanes, Sawromalus, Crotaphytus. 

B. Three welts, one opposite sulcus, the others one on each side of sulcus, con- 

verging to median welt and inclosing spaces with it. Surfaces 

calyculate. 

a. Welt confluent proximad. 

P Dipsosaurus, Liocephalus, Phrynosoma, 

aa, Welt projecting free proximad. 

Callisaurus, Holbrookia. 
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C. No median welt; lateral welts from sulcus. 

Sceloporus. 

D. A median, no lateral welts; calyculate. 

a. Not bifurcate; welt wide. 

Enyalioides (calyces coarse). 

aa. Bifureate; welt long and narrow. 

_ Anolis (calyces minute). 

E. No welts. 

a. Deeply bifurcate; calyces confined to branches. 

Microlophus, Uraniscodon, Doryphorus. 

aa. Shortly bifurcate; calyces extending proximad of branches. 

Basiliscus. 

II. No calyces or welts. 

a. Bifureate; surface coarsely wrinkled. 

Polychrus. 

In the genera Ctenosaura, Cyclura, Iguana, Sauromalus, and Enyali- 

oides (laticeps) the organ is entire; in the others it is bilobate or bifurcate. 

Boulenger makes the following observations on this family: 

The lizards of this family resemble very closely, in external as well as internal 

characters, those of the preceding, or Agamidi, from which they are distinguished 

by the pleurodont dentition. The distinct heterodontism, so frequent in the latter 

family, is exhibited to a slight degree by one genus only ( Uraniscodon) ; in all others 

the teeth are subequal in size, and if, as is usually the case, the lateral ones differ 

from the front ones, the change is gradual. In all genera, save Amblyrhynchus, Cono- 

lophus, and Phymaturus, the anterior teeth are conical; the lateral ones are also some- 
times simply conical or with obtuse crowns, but more frequently compressed and 

tricuspid; in Jguana and Cyclura cornuta the crowns are finely denticulated on the 

edge. In the above-named highly remarkable Amblyrhynchus, Conolophus, and Phy- 
maturus all the teeth are deeply trilobate or flower-de-luce shaped. The shafts of the 

teeth are constantly long and cylindrical and hollowed out at the base. Pterygoid 

teeth are present in many species; I have not employed this character for the dis- 

tinction of genera unless accompanied by others. Chamaleolis is one of the few 

lizards in which teeth are inserted on the palatine bone, 

The skull does not differ in any important point from that of the Agamidie. How- 

ever, dermal cranial ossifications, as, for instance, the horn-like tubercles of Phry- 

nosoma, may be present. A supraorbital arch, such as has been noticed in the 

Agamoid genus Lyriocephalus, Corythophanes, and Phrynosoma. The clavicle is slen- 

der proximally, except in the genera Basiliscus and Lamanctus. The interclavicle 

is T- or anchor-shaped, except in Phrynosoma, in which the longitudinal limit is 

absent. The sternum is frequently perforated by a fontanelle. A more or less com- 

plete system of ossified or tendinous abdominal ribs is developed in many genera, in 

some (Anolis, Polychrus, Liosaurus, etc.) to the same extent as in the Geckonide. 

The tongue is thick and villose, entirely fixed to the floor of the mouth, or slightly 
free anteriorly, and not, or but feebly, nicked. The pupil of the eye is round and 

the eyelids well developed. The tympanum is distinct, except in Holbrookia. 

Femoral pores exist in all North American genera, and are absent in the great 

majority of the South American. In some of the latter the males have a series of 

pores on the anterior border of the vent. When femoral pores are present in North 

American genera they are pierced in an undivided scale. 

The scaling of the head and body varies extremely, and gular appendages, crests, 

and other ornaments are not infrequent. The upper head scales are usually small, 

but in some genera assume a shield-like disposition. An enlarged scale is usually 
present, representing the interparietal of other lizards, and through fusion with 

adjacent scales sometimes acquires a remarkably large size. Following the example 

of previous authors, and for convenience, I have used the term ‘‘ occipital” for this 
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shield, although it is not homologous with that so called; but I have had to depart 
from this rule in dealing with the genus Liolemus, in which, owing to the greater 

development of the parietals and the presence of a true occipital, that terminology 

might have led to confusion. 
The habits of the numerous members of this family are as varied as their physiog- 

nomy. All the forms which we have observed in the Agamoids are repeated here 

save the parachute-bearing Dragons, which have no pleurodont analogues. On the 

other hand, such types as the Anoles, with their digital expansions, and the semi- 

marine algivorous Amblyrhynchus are unrepresented in the acrodont series. How- 

ever, this apparent parallelism between the Agamoid and Iguanoid series of genera 

is very superficial, and there is, it appears to me, not one form so exactly repeated 

in both as to deserve to be united into the same genus were the character of the 

dentition, on which the family distinction is based, not to be considered. 

The great majority of Iguanoids are insectivorous; Jyuana, Brachylopus, Ambly- 

rhynchus, Conolophus, Phymaturus, Sauromalus, Basiliscus, and Dipsosaurus are herbi- 

vorous, and the Ctenosaura are reported to be omnivorous. 

Mr. J. Perey Moore! states that the Liocephalus carinatus of the 

Bahama Islands is carnivorous, “not even stopping at cannibalism,” 

while from the stomach of an individual of the same species, also from 

the Bahamas, I took parts of flowers, with seed vessels and seeds; so 

that this form also is omnivorous. 
Some species of Sceloporus and Phrynosoma are at present the only Iguanoids 

known to be ovoviparous. 

With the exception of two genera occurring in Madagascar and one in the Friendly 

and Fiji islands, the range of this family is restricted to the New World.—(Boulenger. ) 

Systematic.—The elements composing the mandible may be fused at 

some points in certain genera, as may be discovered under the heads of 

the osteology of each. In Anolinie the surangular is either wanting or 

is fused with the angular. On this ground I proposed at one time to 

separate this group from the remainder of the Iguanid as a distinct 

family, but the presence of similar variations in some genera of the 

latter makes it proper to abandon this course. 

There are three distinct subfamilies of this family, which may be dis- 

tinguished by characters of the skeleton. The first is characterized by 

the presence of numerous abdominal ribs, which do not connect with 

the sternum. This is the Anolinz of the present work, and the Gastro- 

pleure of Wiegmann (1834). I have fortified this character by the 
discovery of the peculiarity of the left pulmonary mesentery, above 
mentioned. In the two other subfamilies the mesenteric characters are 
identical. In the Basiliscinwe the proximal extremity of the clavicle is 

expanded and perforated, as in the Teiide and other Leptogloss types. 

In the Iguanine it is simple. These divisions may be tabulated as 
follows: 

Abdominal ribs; clavicle simple; a left hepatopulmonary mesentery......ANOLINE 
No abdominal ribs; clavicle proximally looped; no left hepatopulmonary mesen- 

REIN 2k oS BEALE. NE Se aa ee Oe BASILISCIN © 
No, or very few, abdominal ribs; clavicle proximally simple; no left hepatopulmon- 

SEIVAMIOSO IDOI gers ate a nok ee ns at eee See a aA eee Sk IGUANIN E 

‘Proceedings, Academy of Natural Sciences, Philadelphia, 1895, p. 433. 
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The characters of the genera are as follows: 

I, ANOLINZ. 

A. Nostrils above the canthus rostralis; digits more or less dilated or depressed, — 

with smooth transverse lamellze below. No femoral pores. 

a. Distal joint of digits raised above the penultimate. 

Lateral teeth, with subspherical crowns; palatine and pterygoid bones 

(OU Net Ses Seg ao Sosa esos bhocoss sossausqocés = Chameleolis Cocteau, 
Lateral teeth tricuspid; tail prehensile...--..-.-- Xiphocercus Fitzinger. 

Lateral teeth tricuspid; tail not prehensile; no rostral appendage. 
Anolis Daudin. 

Like Anolis, but muzzle with a flexible appendage. . Scytomycterus Cope. 

aa, Distal joint not raised. 

Digits scarcely dilated: i222 nee ascension oer Norops Wagler. 

AA. Nostrils below the canthus rostralis; digits not dilated, and with keeled lamel- 

le inferiorly. Femoral pores. 

No gular fold nor dorsal crest; third and fourth toes equal. 

Polychrus Cuvier. 

II. BASILISCINA. 

crests supported by the skeleton; no femoral pores or large gular sac. 

Basiliscus Laurenti. 

Toes without free dermal border; no dorsal or caudal crest; skull produced horizon- 

tally behind; no femoral pores or large gular sac ......-..-L@manctus Wiegmann. 

III. IGUANINA. 

A. Femoral pores absent (or a few present in the male of EHnyaliodes; Boulenger). 

1. Premaxillary teeth conical. 

a. Infradigital lamelle distinctly keeled. 

a. Posterior part of head more or less produced. A gular sac; head with two 

ridges uniting posteriorly into an elevated bony crest. 

Corythophanes Boie. 

f. Head not produced posteriorly. 

*One or more transverse gular folds, or a very large occipital (or interpa- 

rietal) shield. ; 

t Sternum without fontanelle. 

t Body more or less compressed; a dorsal crest. 

No abdominal ribs; no gular sac; no femoral pores, 

Ophryotssa Fitzinger. 3 

Abdominal ribs; male with a more or less developed gular sac and ¥ 

| 
Toes with a free dermal border; back, tail, and head with compressed tegumentary | 

; 
¢ 

i 
usually a few femoral pores. .-..-.-.--Hnyalioides Boulenger. 

}t Body depressed. 

A dorsal crest; toes denticulated laterally... -.--. Chalarodon Peters. 
No dorsal crest; toes compressed ......-..-------- Hoplurus Cuvier. 

No dorsal crest; toes depressed, denticulated laterally, 

Pristidactylus Fitzinger. 

tt A sternal fontanelle; occipital shield very large. 

{ Caudal scales small or moderately large. 
Digits straight; no canine-like teeth........ Tropidurus Wiegmann, 

Digits strongly bent at the articulations; anterior maxillary teeth — 

longest scsejs ct cen cece eee Ree eta eeee Uraniscodon Kaup. 
» - }{ Caudal scales very large and spinose. 

No fold across the throat; tailsubeylindrical. . Strobilurus Wiegmann. 

Two folds across the throat; tail flat.........-.-- Urocentron Kaup. 

CMTE Diy PUPS = 
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** No transverse gular fold; occipital shield small. 

+t A gular appendage. 

BodivaGompPLessedesenca eos eae see aaa: Tropidodactylus Boulenger. 

tt No gular appendage. 
¢t Males with anal pores. 

Dorsal scales smooth and juxtaposed. ......-- Helocephalus Philippi. 

Dorsal scales keeled and imbricate .......-... Liolemus Wiegmann. 

tt} No anal pores. 

§ Caudal scales forming verticils. 

Abdominal ribs; dorsal and ventral scales large and keeled. 

Scartiscus Cope. 

No abdominal ribs. .-...--.----..-.-Stenocerus Duméril and Bibron. 

§§ Caudal scales not forming verticils. 

No abdominal ribs; body slightly depressed; head-scales, small and 

Ikeeleds,. Si ase tak Poth op ein So ee ts Saccodeira Girard. 

Abdominal ribs; body more or less compressed .-.-. Liocephalus Gray. 

b Infradigital lamelle smooth or indistinctly keeled. 

a A transverse gular fold; no anal pores. 

* Body, cylindrical or feebly compressed. 

A slight dorsal crest or denticulation..........-...Hnyalius Wagler. 

No crest; dorsal scales uniform, granular, 

Urostrophus! Duméril and Bibron. 
** Body depressed; no dorsal crest. 

Lateral teeth, tricuspid .--....--...- Liosaurus Duméril and Bibron. 

Lateral teeth with obtuse and subspherical crowns. . Diplolemus Bell. 

f No gular fold; male with anal pores ................Ctenoblepharis Tschudi. 

JeNomulartold:snoramal sp ORCS a as sae asi 2a sacle Aptycholemus Boulenger. 

2. Premaxillary teeth, tricuspid. 

Body much depressed -...- .--.-....-.-...-.-.---.-----Phymaturus Gravenhorst. 

B. Femoral pores present. 

1. Vertebrie with zygosphenal articulation. 

*Premaxillary teeth, tricuspid. 

EN faq eye's 0) (0 EE ee eae So ee ere eg imblyrhynchus Bell. 

INovoulartoldies- Soest ee seas sees see eee ae 2 ee WC ONOlophus Riizinger. 

** Lateral teeth only, ati Benniealed crowns. 

a. A more or less developed crest or row of enlarged scales on vertebral line. 

f. No horny combs on posterior digits. 

y. A compressed denticulated gular pouch, 

Body compressed ; tail long with homogeneous pholidosis, 

Iguana Laurenti. 

vy. Gular pouch, if present, not crested, 

A gular pouch; tail long, not spinous .........__-. Brachylophus Cuvier. 

A gular pouch; tail spinous at base -.--......... Ctenosaura \Viegmann. 

A gular pouch; tail spinous toend..--...................Cachryx Cope. 

No gular pouch; a transverse collar; “ea meee spinous. 

Dipsosaurus Hallowell. 

£f. Horny combs on some of the posterior digits. 

A gular pouch; tail spinous at base 

aa. No dorsal crest of scales. 

Superciliary scales segmental; tail without spines; a gular fold. 

Sauromalus Duméril, 

Un6 tra cate eeMane SS Cyclura? Harlan. 

: ieee Frei Bonleneer 

* Including Metopocerus Wagler. 

NAT MUS 98—15 
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2. Vertebrie without zygosphen. 

* Posterior cranial borders not spinous. 

tSuperciliary and labial scales segmental. 
Tail short, spinous; a gular fold......-.....+---2s0-- Hoplocercus Fitzinger. 

tt Superciliary scales imbricate; labials segmental. 

A gular fold; occipital plate small ................ Crotaphytus Holbrook. 
A gular fold, with enlarged scales; occipital plate large, 

Uta Baird and Girard. 

A gular fold without enlarged scales; occipital plate large. Lysoptychus Cope. 
No gular fold: otcipital large 212. : epee eee eee Sceloporus Wiegmann. 

tt Both superciliary and superior labial scales imbricate. (A gular fold.): 

Tympanum exposed; occipital plate small; digits fringed. .... Uma Baird. 

Tympanum exposed; occipital large; digits not fringed, 
Callisaurus Blainyille. 

Tympanum concealed; occipital large; digits not fringed, 

Holbrookia Girard. 

** Posterior borders of cranium with bony spines. Two hepatoventral mesenteries. 

Labial and superciliary scales not imbricate; occipital scale small; a gular 

fold; body short, depressed ; ribs elongate. 

Tympanic Grumexposed)---== 2 - -n-eoeeeeee Phrynosoma Wiegmann. 

Tympanic drum covered with scaly skin ..............-. Anota Hallowell. 

Twelve genera of this family enter the nearctic fauna. But one of 

these (Sceloporus) is found in its Kastern and Austroriparian districts, 

while four are found in the Central (Sceloporous, Phrynosoma, Hol- 
brookia, Crotaphytus). The Pacific district includes four (Sceloporus, 
Uta, Phrynosoma, Crotaphytus); while the remaining genera belong to 

the Sonoran. Of these genera Phrynosoma and Sceloporus only oceur 
in the Mexican district of the neotropical realm. 

The geographical distribution of the genera is represented in the 

accompanying table: 
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The nearctic representatives of ‘the Iguanid agree in possessing the 

following characters: 

Tongue thick, fleshy, much depressed, attached firmly to the integ- 

ument of the lower jaw, slightly free along the sides and at the tip 

only (not behind), which is sometimes free for one-fifth, sometimes 

scarcely at all; end of tongue generally slightly notched (not at all in 

Anolis), never bifurcated, and with two oval or triangular smooth disks 

beneath the tip, varying in size with the extent of freedom, the termi- 

nal notch being between these anteriorly and deeper as these are larger; 

tongue behind with a deep, wide notch, embracing the free end of the 

larynx, which is separated from the tongue proper by a depressed 

space (entrance in the notch); surface of the tongue uniformly and 

firmly papillose to the end; frenum of tongue single, median, and 

fleshy. Teeth always more or less compressed and three to five cusped 

posteriorly. Scales on the body rather small, generally subrhomboidal 

and arranged in slightly oblique series, more or less imbricated, most 

distinctly so anteriorly. 

Eyelids present in all. Males distinguished from females by the 

plates behind anus larger than the rest. Scales on the back arranged 

on each side of a central dorsal series. 

The superciliary scales are imbricate in front and sometimes behind, 

except in Sauromalus and Anolis, where they are serial or segmental. 

The genera which enter the nearctic fauna may be compared as fol- 

lows. They agree in the characters enumerated in the first paragraph. 
Thighs with femoral pores; no preanal ones. Orifice of posterior 

nares much anterior to middle of palate. Digits more or less eylindri- 

cal; never partially expanded. Under surface of the digits generally 

in one series of transverse lamell, but these always have four or more 

ridges, forming conspicuous longitudinal series and imparting to each 

plate a strongly anterior serrated edge. Throat without longitudinal 

fold. A median mental plate. 

A. Throat without any flat fold or collar. Head without spines. 

Sceloporus.—U pper labials rectangular; not imbricated. No palatine 

teeth. Head covered with rather large, regular, plates, in definite 

series; the supraorbitals distinct. Side of neck with a short oblique 
fold overlapping a cavity lined with smaller scales. Scales above 

keeled, usually mucronate; all with more or less lateral denticulation. 

Sides of belly and usually chin with large blue patch, varied with black 
in males. 

Lysoptychus.—Upper labials rectangular, not imbricate, and other- 

wise as Sceloporus. A loose fold of integumemt crossing gular region, 

without specialization of scales into a collar. Sides of neck plicate. 

B. Throat with transverse folds, with marginal scales anterior to the 
breast. Head without spines. Sides of body usually with one lateral 
fold of skin. Sides of neck variously plicated. External ear wanting 

only in Holbrookia, Head covered with small, rounded plates in indefi- 

nite number, except in Uta. 
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(1) Upper labials rectangular, not imbricated nor oblique; outer face 

plane, and vertical, nearly round, or compressed, never much depressed ; 

tail generally much longer than the head and body, except in Sawro- 

malus; no black spots on sides, except in Uta; nostrils mostly lateral 

or supero-lateral. 

a. With palatine teeth. 

Sauromalus.—Tail shorter than the body, conical. Seales small but 

imbricated and angular throughout. Infraorbitals in a series of small, 

nearly equal plates. Plates above head numerous, all small; smaller 

in the outer part of supraorbital region. Posterior cheek teeth with 

five cusps. Claws very thick and strong, anterior larger. : 

Crotaphytus.—Tail much longer, slender, and rounded. Seales above, 

all about equal, small, rounded, not imbricated, and with much smaller 

ones between them. Supraorbital spaces with plates abruptly much 

smaller than the intermediate plates. Infraorbital plates small, nearly 

equal. Pallet beneath the tip of tongue large, ovate, very thin, sessile. 

f. Without palatine teeth. A very long infraorbital. 

Dipsosaurus.—Plates on head all very numerous, small, angular, 

nearly equal, and in indefinite number. Tail long and compressed. 

Body compressed. Scales on body rhomboidal. Body and tail with a 

Single median dorsal series of much larger carinated, but not crested 

nor spinous, scales; the others on back and sides equal and smaller 
than the ventral. 

Uta.—Plates on the head, including occipital and supraorbitals, 

rather large, angular, and in rather regular series of definite number. 
Dorsal scales carinated, imbricated, larger than the lateral, which are 
tessellated, but nearly equal to the ventral and, like them, lozenge- 
Shaped or hexagonal. Tail rounded, longer than head a.id body. Sides 
of belly, blue. 

(2) Upper labials lozenge-shaped, much imbricated and oblique; outer 
face with an oblique angular carina or else plane and vertical. Body 
depressed. Tail depressed, shorter than head and body. Nostrils 
superior. Sides of body or of belly, and generally the under surface of 
tail, with black patches. Ears distinct, except in Holbrookia. Lowest 
infraorbital much longest. No palatine teeth. Scales above nearly 
equal, much smaller than ventral. Claws long, nearly straight. 

(a) Ears distinctly visible. 
Uma.—Upper labials oblique, overlapping forward. Claws exea- 

vated on one side, turned forward, long, slender, and straight. Sides 
with a round black spot. A series of long scales movably articulated 
at the base to the external side of the hind foot. 

Callisaurus.—Outer face of upper labials with a long, oblique, angular 
carina. Sides with black crescents; tail blotched beneath with black. 
Feet simple. 

(b) Ears concealed. 
Holbrookia.—Outer face of upper labials angular, as in the last. 

Interorbital space with a large central and a smaller irregular lateral 
Seale on each side. 
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(c) Throat with distinct folds. Head with more or less prominent 
spines. Body broad and depressed, and with or without large spinous 

scales. Femoral pores. 

Phrynosoma.—tLabial scales quadrate, flat; those of the head small. 

Scales of back not uniform; those of belly uniform. Legs and tail 

short; a transverse gular fold. 

ANOLIS Daudin. 

Anolis DAUDIN, Rept., IV, 1802, p. 50.—MERREM, Tent. Syst. Amphib., 1820, 

p. 44.—Firzincer, N. Classif. Rept., 1826, p. 17.—DuMERIL and BIBRON, 

+ 1837, IV, p. 85.—Bocourt, Miss. Sc. Mex., Rept., 1873, p. 57. BOULENGER, 

Erp. Gén., Cat. Liz. Brit. Mus., 1885, II, p. 11. 

Anolius CuviER, Réegne Animal, II, 1829, p. 41.—Gray, Cat. Liz., 1845, p. 199. 

Xiphosurus FITZINGER, N. Classif. Rept., 1826, and Syst. Rept., 1843, p.67.—GRay, 

Cat. Liz., 1845, p. 197. 
Dactyloa WAGLER, Syst. Amph., 1830, p. 148.—WIEGMANN, Herp. Mex., 1834, 

p. 16.—FITZINGER, Syst. Rept., 1843, p. 66.—GRay, Cat. Liz., 1845, p. 198. 

Draconura WAGLER, Syst. Amph., 1830, p. 149.—W1EGMANN, Herp. Mex., 1834, 

p. 16.—FITzINGER, N. Classif. Rept., 1826, p. 69.—Gray, Cat. Liz., 1845, p. 207. 

Acantholis COCTEAU, Comptes Rendus, Paris, IIT, 1836, p. 226.—Gray, Cat. Liz., 

1845, p. 206. 
Ctenonotus FITZINGER, N. Classif. Rept., 1826, p.64; Semiurus, p.64; Wicroctenus, 

p. 64; Ptychonotus, p.65; Istiocercus, p.65; Lunotus, p.65; Deiroptyx, p. 66; 

Trachycelia, p. 66; Ctenodeira, p. 66; Tropidopilus, p. 66; Hudactylus, p. 67; 

Heterolepis, p. 67; Trachypilus, p. 67; Pristicercus, p. 67; Ctenocercus, p. 68; 

Gastrotropis, p.68; Heieroderma, p.68; Dracontopsis, p. 69. 

Rhinosaurus GRAY, Cat. Liz., 1845, p. 199. 

Antepenultimate joint of the toes flattened, expanded, and with 

imbricated transverse lamelle. Throat with a long vertical compressed 

fold, capable of expansion into a fan; femoral pores wanting. Roof of 

iat deeply and broadly excavated, with a narrow furrow on its pos- 

terior half, widening behind and abruptly in front opposite the internal 

nares. Tongue thick, fleshy, triangular, rounded in front, emarginate 

behind; nostril anos the canthus rostralis. 

The genus Anolis, as defined by Duméril and Bibron, embraces a 
great number of species, differing widely in external characters, which 

have been made the basis of generic and subgeneric characters by vari- 

ous authors, especially by Fitzinger. In general, the species may be 

distinguished into five groups. There are, first, those that possess a 

caudal fin in the male sex; a few large species and one or two small 
ones from the West Indies. Second, species with compressed tail, with 

caudal crest of scales, and with smooth ventral scales; a moderate 

number of species, chiefly from the West Indies, but several from Mexico 

and Central America. Third, species with tail like the preceding, but 

with keeled ventral scales; a few species characteristically West Indian. 

Fourth, species without median superior crest of scales on the tail, 
which is more or less round; ventral scales smooth; numerous species 

from South America, Central America, Mexico, and a very few from the 
West Indies. Fifth, tail like the last, ventral scales keeled; the major- 

gn wee gee ee eee ee 

Pre 
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ity of the species, chietly from Central America and Mexico, but a few 

West Indian. 
The species inhabiting the United States belongs to the second sec- 

tion of the genus. In size it is intermediate. 
The species of this genus are of arboreal habits, and they abound in 

the tropical parts of America, and there only. They run with great 

rapidity on the trunks and branches of trees, and dodge the pursuer 

with great ease. Their food consists of insects, and to a large extent 

of ants. 

* The A. vermiculatus of Cuba is said by Poey to dive into the water 

after insects from bushes on the shore. The species of Chameleolis 

have a good deal the appearance of chameleons, but the posterior cranial 

arches are not so elevated. All the species have wonderful powers of 

metachrosis, in which respect they quite equal the chameleons. Within 

the genus Anolis, which embraces 120 species, there is a great range of 

size and form. Thus the species A. cuviert and ricordii of the Antilles 

and edwardsit of Jamaica reach a foot and more in length, while the 4. 

distichus does not exceed 3 inches. The species cuviert and ricordii, 

with the smaller cristatellus of the Virgin Islands, are peculiar in the 

possession of a caudal fin in the males, which is stretched on a frame 
composed of the neural spines of the vertebrie, as in the genus Basi- 

liscus. This structure disappears so insensibly in the allied species 

that we can not sustain the genus Dactyloa Gray, proposed for such 

forms. In coloration the species display much beauty and variety. 

Thus, the A. edwardsii and cuviert become a most vivid green under 

appropriate circumstances. The A. heliactin of Mexico is a golden 

- yellow, and A. pulcheilus of the Virgin Islands is also a metallic yellow. 
The A. cyanopleurus of Cuba is a brilliant blue, as is also the Haytian 

A. celestinus. A. loysianus is of a kaolin white at times. The large A. 

insignis of Costa Rica displays delicate dove and fawn colors, mingled 

with more brilliant tints. The fans of the males are generally marked 

with pink, purple, blue, or golden spots. 

Osteology.—The following osteological description is taken principally 

from the A. carolinensis, but other species which I have examined do 
not differ from it. 

Premaxillary with long superior spine, and no inferior spine, but a 
notch. Nasals distinct, separated by premaxillary spine. Frontal and 
parietal bones each undivided, the pineal foramen on the coronal suture. 
Prefrontal large, not extending over orbit; lachrymal narrow, in con- 
tact with jugal. Postfrontal small, distinct; postorbital large. Supra- 
temporal slender, forming the greater part of the supratemporal arch, 
its anterior extremity in contact with the postorbital and postorbital 
process of jugal bones. Paroccipital small; parietoquadrate arch well 

developed. Supraoccipital loosely attached, coossified with exoccipital. 
The frontal bone is grooved on the median line below. The post- 

optics are within the epipterygoids, and are curved, inclosing a subeir- 
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cular space, and have a short external branch. The epipterygoid 

leaves the pterygoid behind the ectopterygoid process, and articulates 

with the parietal, passing some distance in front of the petrosal. The 

petrosal is very short above; the subforaminal process is distinct, and 
the inferior groove looks outward as well as downward. Quadrate with 

wide external conch and no internal conch. Stapes not deeply sunk; 

columella slender. The vomers are flat and elongate, and are not sep- 

arated by a groove. The palatines are broad and flat, and the maxillo- 

palatine foramen is small. The pterygoids are broad and flat in front, 

and are then abruptly contracted from the outside to a narrow poste- 

rior part. This curves outward from the long basipterygoid processes 

to the quadrate. The ectopterygoids are short and are deflected at the 

proximal extremity. Presphenoid long and rodlike. Occipital condyle 

convex, simple, without exoccipital divisions. 

The mandible has marked peculiarities. The Meckelian groove is 

closed, and the splenial bone, if present, is minute. I do not detect it. 
in the A. carolinensis. There is a fossa on the inside of the ramus at 

the base of the coronoid. The latter bone is developed much anterior 

to its apex on the external face, and not posteriorly. The dentary is 

produced far posterior to the coronoid. The angular and articular are 

fused, and the angle is rather short and has an internal angular pro- 

jection (Xiphocercus valenciennii, Anolis equestris, A. marmoratus, A. 

carolinensis). 

The hyoid apparatus has the extreme development seen in all the 

lizards with a gular compressed pouch or fan. That is, the cerato- 

branchials of the second pair are closely appressed and produced to a 

great length. First pair of ceratobranchials and ceratohyals simple, 

the latter attached to the extremities of the moderately developed 

hypohyals. 

The scapular arch conforms to the Iguanid type. There is a pro- 

scapula well above the coracoid, and a single coracoid notch. The 

sternum has a small median fontanelle which is reached by the long 

posterior limb of the interclavicle. Two ribs attached to each side of 

sternum, and three to each of the slender, closely appressed xiphoid 
rods. There are five pairs of abdominal ribs in Anolis carolinensis, and 

four, five, and six in other species. 
The vertebr have no zyosphen nor elongate diapophyses. There are 

eight cervical vertebrie, of which only the last four have ribs, all of 

which have simple heads, the last two being elongate and reaching to 

the plane of the sternum. 

The caudal vertebre have no supplementary dividing suture, and 

there is but one neural spine. The chevron bones are attached at the 

extremity of the centrum. 

The pubes unite at an acute angle, and have well-developed pectineal 

process at the middle of their length. Theischia have a prominent tuber. 

The premaxillary and anterior maxillary teeth are simple; the others 

are tricuspid. 
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Our single species is easily identified by the following characters: 

Plates on head conspicuously carinated. Interorbital ridges con- 

tinued between the nostrils to the end of snout. Nostrils more superior 

than lateral. Pallets distinct. 

Dorsal and lateral seales all very small, the former gradually a little the larger; 

much smaller than the ventral. Obscure green -.-.---.-.-----. {. carolinensis. 

ANOLIS CAROLINENSIS Cuvier. 

Anolis carolinensis CUVIER, Regne Animal, I, 1817, p. 43; 2d ed., II, 1829, p.50.— 

DUMERIL and BIBRON, Erp. Gén., IV, 1837, p. 121.—DuMmrIL, Cat. Coll. Rept. 

I, 1851, p.57.—HoxLsrook, N. Amer. Herp., II, 1842, p. 67, pl. vitt.—CocrTEau, 

in R. de la Sagra, Hist. Cuba, Rept., 1843, p. 125, pl. x1.—HALLOWELL, Proce. 

Acad. Nat. Sci. Phila., 1856, p. 232.—BoULENGER, Cat. Liz. Brit. Mus., II, 

1885, p. 43.—Catrssy, Nat. Hist. Carol., II, p. 55, pl. Lxv. 

? Lacerta principalis LINN&®US, Syst. Nat., I, p. 360. 

Anolis bullaris DAUDIN, part, Rept., [V, 1802, p. 69. 

Anolis porcatus GRAY, Ann. Mag. Nat. Hist., V, 1840, p. 112.—Gray, Cat. Spec. Liz. 

Coll. Brit. Mus., 1845, p. 201. 

Anolius porcatus GRAY, Cat. Liz., 1845, p. 201. 

Anolius principalis Gray, Cat. Liz., p. 202. 

Dactyloa (Ctenocercus) carolinensis FITZINGER, Syst. Rept., 1843, p. 68. 

Anolis principalis Bocourt, Miss. Se. Mex., Rept., pl. xv, fig. 1.—SuureLpT, Amer. 

Nat., XVII, 1883, p. 919. 

Fig. 16. 

ANOLIS CAROLINENSIS CUVIER. 

es 
Collection of E. D. Cope. 

Head lengthened, narrow, roughened above, and resembling that of 
an alligator. Two conspicuous crests of large angular plates, sepa- 
rated by two other rows, bordering the supraorbital space behind and 
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internally, and running forward distinctly between the nostrils. Nos- 

trils more superior than lateral; inside of the canthus rostralis, which 
extends nearly to end of snout. Cephalic plates all longitudinally 

rugose or carinated. No crest on back or tail. Tail rounded. Seales 

on body and sides small, paved, slightly angular, and about equal; 

those of belly larger, oval, carinated. Large scales of the leg confined 

chiefly to the anterior surfaces. 

Color green or brown above, whitish beneath. Cheeks with a long 

dusky spot. Upper parts sometimes blotched with dusky, as also occa- 

sionally the inside of legs. Chin with three dotted lines on each side 

interrupted anteriorly. 

Head very large, forming nearly or quite one-third of the distance 

from snout to anus; much depressed and pyramidal; thé sides plane, 

straight, and converging to near the rounded tip, and perpendicular to 

the plane upper surface. The width is about one-half the length to 

the ear. Nostrils entirely superior and internal to the canthus rostralis, 

opposite the junction of the first and second labial. Upper surface of 

head with ten ridges more conspicuous with age, which begin as a 

posterior and inner border to the supraorbital region, wider a little in 

tront of this, and then converge until they meet between the nostrils. 

All the plates on the head large and longitudinally wrinkled. The 

cephalic ridges are composed each of about twelve plates, which, with a 

few intermediate ones, are the largest on the head. The supraorbital 

space exhibits five or six large plates in two series (the inner largest) 

and bordered internally by one row, externally by thirteen or fourteen of 

small tubercular plates. The canthus rostralis is formed by six sharp, 

long, imbricated plates; the side of the head below this to the labials is 

longitudinally excavated, the space occupied behind by five rows of 

nearly equal plates. The rostral is very broad, but low. There are 10 

long, low, upper labials and about 11 lower; there is no median plate at 

the end of the lower jaw. The lower labials are margined by several 

series of elongated narrow plates, three or four anteriorly and a larger 

number behind, the third larger than the rest. All the other plates 

on the under surface of the head are small, elongated, tubercular, and 

paved. The scales are all small and nearly uniform on the back and 

sides, where they are tubercular, rounded, slightly carinated, but not 

imbricated. The belly scales are larger, more imbricated and rhom- 

boidal, more carinated. The scales on the legs resemble those of the 

sides, except on the anterior faces when the limbs are folded and drawn 

up, where the scales are larger, imbricated, carinated, and acute. The 

scales on the tail are larger, strongly carinate, and in whorls. It is 

about twice the head and body, compressed and much attenuated, 

with a central series of larger scales along the upper edge. The hind 

leg brought forward reaches to the lower jaw; the hind foot is two- 

thirds the head, and is contained about four times in the head and 

body. It is about equal to the fore leg from the elbow. The fitth hind 

——— 
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toe is not quite as long as the second; the free portion of the longest 

is less than half the head. There are no crests along the dorsal line. 

There is a conspicuous longitudinal fold or flap of skin beginning 

about the middle of the chin and extending back sometimes over the 

entire chest. 
I find a good deal of apparent variation in the proportions of the 

head, which sometimes seems to be shorter and broader than as 

described. I am, however, unable, with the series in hand, to find 

any other characters to correspond. As far as I can judge, the form 

with broader head is most abundant among specimens from the Mis- 

sissippi Valley, those from the Atlantic States and Florida being as 

described above. . 
In the alcoholic specimen the color varies from light green to gray or 

brownish olive; greenish white beneath, sometimes brassy or bronzed, 

and palest about the pubic region. The edge of the upper jaw is 

whitish, the space behind the eye (sometimes before it) blackish. Be- 

neath the head are several faint longitudinal lines (two or three on 

each side) of elongated spots, usually obsolete on the tip of the chin. 

Sometimes there is an indistinct olivaceous yellow tinge along the 

back; the upper surfaces spotted with black, especially along this yel- 

lowish region. 

Duméril and Bibron find no difference between the common Anolis 

of the Southern United States and one inhabiting Cuba, beyond the 

brighter colors and the absence of the dusky patch on the temples. 

On comparing pretty large series, however, I find that the cephalic 

plates of the Cuban animal are smoother and more regular, especially 

those on the side; the head more truncate anteriorly; the nostril 

apparently farther back; the scales on the fore part of back and, to a 

less extent, the body generally decidedly larger. ‘The dilation of the 

toes is also more conspicuous. The cheeks, as stated, are without the 

brown patch. 

The Anolis carolinensis is distributed from the Rio Grande to Flor- 

ida, inclusive, and extends as far north as Kinston, North Carolina. 

It is, moreover, common in the Bahama Islands and Cuba, where it 
reaches a size rather superior to what is usual in the United States. 

The following notes as to the food, habits, and color changes of Anolis 

principalis were made by Rev. 8. Lockwood, who had a specimen under 

observation for a number of months.! 

It was observed that Anolis did not fancy beetles, but was fond of 
diptera or flies, while an occasional spider was taken with a relish. In 

capturing its prey, which was put alive into the fern case where the 

lizard was confined, the whole process was direct and neatly done, and 

the food secured without a bit of leaf or straw. Its cast-off skin, shed 

several times in one summer, was also invariably eaten, and even the 

bits that fell between the plants were carefully picked up. 

1American Naturalist, X, 1876, p. 4. 
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Its two extremes of color are a deep, warm, bronzy brown and a pale 
but bright pea green. Throughout the day, although occasionally 

playing with diverse colors, it was for the most part brown, and this, 
too, although walking or nestling among green leaves. At night, when 

suspended, head up, from the posts at the corners of the fern case, it — 
was invariably found to be a bright green. 

Its change of color while basking in the sun is given in the follow- 

ing language: 

Now begins that wonderful play of colors. It appears first in the normal bronze 

brown of the back. Literally they are lively colors, such are the moving changes, 

as the folds of the skin, especially those on the neck, catch the sunlight. That deep 

umber is now mellowing into a yellowish brown. A minute more and it has a bronze, 

coppery tint. Now it runs into an olive green; anon, a leek green; at last, a pale 

but bright pea green. Through all this color transformation there is on the back 

a medial line extending from head to tail which is always of a hue paler than all 

the rest. As to the under parts, the customary ashiness is all gone. It is white, 

not glaring, but soft. I think the tiny scales are set a little on edge, thus giving 

the white the aspect of frosted silver. Over the green of the back is a bloom, so 

that it looks like frosted green. ‘Ihe top of the flat head doggedly retains its dark, 

normal brown. * * * In ordinary repose the eyelids are pale brown, but these 

organs are equally susceptible of color change. Not only will they run rapidly 

through the whole scale, but the positive colors will be spread in decided and rapid 

contrast. These winking lids emulate the gems. Nowa palish brown, they are 

smoky topazes. Instantly they become green emeralds, and, quicker than one can 

write, flash into the peculiar blue of the turquoise. 

The delicate markings of very dark brown on the back and. sides, 

made up of straight lines, zigzags, and chevrons, are constant, never 

changing their color. 
Only twice during the summer did Mr. Lockwood’s specimen exhibit 

the phenomena of inflating its throat. Then the colors of the dewlap 

were very fine, ending in a perfect flame of intense scarlet. 
When the first sharp days of October set in, the lizard selected a 

hummock of dry sphagnum in the fern case, and with its nose worked 

a hole something after the manner of a toad while making its hole. 
This burrow was utilized for a sleeping place, and was occupied also on 

cold, dark days. 
Anolis carolinensis Linneus. 

1 Number 7 + 
a a RETR C: Locality. i my pens From whom received. ae 

4175 | 4°) Pensacola, Ploridac-225 <\sce---eeeseeeee Dr. R. W. Jeffrey .----- Alcoholic. 
2987 3 A ndersna, South @aro-0|Seeecsee eeeee Mrs. M. E. Daniel. ----- do. 

ina. 
2983 | 1 | New Orleans, Louisiana.|..........-...- N. 0. Academy .--:---- do. 
11996 | 24.| Georgiana, Hloridas:.-25|-an-ceeeeesee William Wittfield...-.. do. 
10594 1 | Clearwater, Florida..... July 14,1879 | S. T. Walker .---.--.-. do. 
10595 Metros GOs. sec SEL Sees | dowee alse GO sae eae eeteeee do. 
10596 WH es cee GO Se. as..n cnet ceeeeel eee OGM st een lees Oz dass aoe ee eee do 
10725 Dy ORY ek eats ce A coke S/S EE a See ee ee do 
10724 UG) hoecaeeeerss WS enine cis cin deni olaaiers oa eell lentes Bee rere eaters da 
11391 1 | Milton, Florida .......-.. May 23,1881 | S. T. Walker -..---.--- do 
10876 1. |rOakley;,South Carolina:|22s925-5. 5554 seee eine eee eae do 
9490 1 Ba I Gr) ee ee ene ee ee ihe | |e ee Ace icitSene do. 
5144 Al Mississippl - 27055-0622 ace ee eee ones CGaB. Adams=...-- === do. 
9280 1 I) ee ee ee 25 eee ee a oe ge eododuesbsasce do. 
9291 1 Ne Ee | SRS a a rier (och Sees sh see lee ome a ace nc do. 
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Number = 
Catalogue ae cc Tatalite When Weg eredi si tM. 4 | Nature of peci- ocality. . re | From whom received. rare 

No. THIS. collected. | specimen. 

8335 2.| Kingston, North Caro- |.-..-.-..-.---. H.W. Welsher.-..---- Alcoholic. 
lina. 

5163 Su iPSOUsTanl aise ee ae es lsoeeeae cia cicnets - Gab. Adamss: cases se do 
5158 3 pcommee Ge, North @ar=|ssscncnceeeee ce | Jin GoMGNaincesaes ese do 

olina. 
5161 1 | New Orleans, Louisiana.|.......-......-. G. Wurdemann......--. do 
8305 Pe LOCOM MM LOTICa): ses cee Sais os oie Sse cistes | Prot BE Ba Meek: +. ==. do 
4175 AW Pensacola HlOrida Jase secession cle | Dr. R. W. Jeffrey.----- do 
9439 SEEM canopy. HONG aiaeaee ol eee eee ie (Dry Je Heb cane eeeeneee do. 
5160 7 | Grand Couteau, Louis- |----....--..--.| St. Charles College. - do 

jana. 
5163 12 |) ICO CERN ca aeconas Sasead|toaceocosqeoons sC@n eB PAC AMS ciel iereinle do 
8903 Pim akeNlonroe, H1OTIGa sclisce sc cle cleat IRETOLS eb alr daeoeeiss do. 
5126 MO Rabari Ala bain aeecien= <4 |cisteciesieesies cele. Prof. A. Winchell ...-. do. 
5124 GsleNew? Orleans) to: ‘Gal- <2... = C2 BaAdams: sec. s.-- do 

veston, Texas. 
8985 UR ee ieee leh ete nace ceria e|| Sewiae cts mlaeraec lems camel Aeneas ranean aalars ance do 
5088 Nai NOT GANG ar Olamtalcerasieys seine anisreecte sree C@aByAdams2-.ss-se5 +: do 
5147 ioe Catelsland sy WAsGOnsil’s.|>s.c--s 1c G. Wurdemann........ do 
9440 At | WAS CONS Iie erent nese | aoe role Sietecsetate ls eievaraicie Saw eyeceicisemicleeitates do 
5123 Gal EChanlestonssombht@ ards | aeese/ieteretlsiete | pean teate ier cieicctel=telayteioes do. 

lina. 
5166 Grliekemper County, WISSIS=)|eaece =e | seca -i tess eeimemeiee aces do. 

sippi. 
5218 1) |) AEA ENTE eS SeccisSdeuborcs loootee Saosageas| Ww Stewart) soos see do 
4726 3h || Wibterniey hye INO AES Sosllooocoesonasdeas Dry Jeel.Beany-sa-cees do 
9965 2 | Little Sarasota Bay, | —— —~,1875 | Prof. ¥. B. Meek....... do. 

Florida. | 
11905 1 | Nashville, Georgia......| July 28,1880 | W.1I. Taylor........... do. 
2988 Te VAGLOTIA DOKASE Ee a= css Ca seeee ae sem oer | Maj. W. H. Emory, do. 

| U.S.A. 
11707 1 | Camp Yuma, California.|.........-.---. 1e0)5 AUTO Sonoeenows | do 
10601 1 | Middle Sound, North | Apr. 18,1880 | R. E. Earl ....--..-..-.- | do 

Carolina. | 
9265 1 | Round Lake, Alabama. . ake 14,1876 | A. L. Kumllien ........ do. 

ASOD) fem - si | Stanly County, Nextt Seen cceccae John S. Webb...-...--. do. 
Carolina. 

IGE ERS 0 Saee eS eeeee New Orleans, Louisiana-|............-..| Dr. R. W. Shufeldt .... do. 
155418 Soe e ee | Cook County, Texas....|.........-..--. G. H. Ragsdale .....-.. do. 
‘G16 eee indian! Raver --.-ie..0.. | ices cea VE G. Wurdemann..--.... do 
HOOM eee s cee Cameron County, Texas.|.-..-.-..-.--.-| C.K. Worthen ..-..-... do 
IGG) ||aaau as =< | Neches River, 14 TOATLOS | Aes os emacs | U.S. Fish Commission. do 

east of Palestine, Texas| | 
18029))|Sesse- 4: - Indians Rivery NGOs ||... s2* | Dr; Geo. Marx: = 2-2 =. do. 

| Florida. | 
TEP RNSe sade oe Savannah, Georgia. --.--\|-2-o---.-c----- Prof. Il. G. H. Kinberg -| do 
19273 OR prs ree e recencis |bicinamcracrcowcstell icwecr) eeeenecmeceas oaeae do 

19274-5 | Prof. I. G. H. Kinberg - do 
19799 C. W. Richmond...---- do 
19992 _ U.S. Fish Commission - do 
ZY. || ae apebeso) oboe! (OB es ass Sees anes isl ie ieee een eee oe OOw cts cemeesee cass do. 
EDEMA 5 slals ee aclacs Orange: Hammock, De |..---...:-.-... Wim Palmer as. cose do 

Soto County, Florida. | 
OSA tl todos Aas Makemesrbpuckile, Polix (|p -seee see eee C0 ree ents do 

County, Florida. 

Enyaliosaurus GRAY, Cat. Liz. Brit. Mus., 

CTENOSAURA Wiegmann. 

Ctenosaura WIEGMANN, Isis yon Oken, 1828, p. 371. 

1845, p. 192. 

The species of this genus are restricted to the Mexican and Central 

American regions as Cyclura is to the West Indian. The species known 

to me are six in number, as follows 

I. Caudal whorls complete; dorsal crest extending only on the anterior dorsal region. 

Tail round, whorls separated by one row of scales; brown, with a few black 

cross-bands on anterior dorsal region...--.....--..-... C, hemilopha Cope. 

II, Caudal whorls complete; dorsal crest extending to rump. 

a. Caudal whorls separated by one row of scales. 

Three scales on canthus rostralis; dorsal crest interrupted at rump; black 

or dark brown C. multispinis Cope. 
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aa. Caudal whorls separated by two or three rows of scales. 

Head short, obtuse; three scales on canthus rostralis; dorsal crest inter- 

rupted at rump; black, with yellow cross-bands; sides of neck yellow. 
C. brevirostris Cope. 

Head wedge-shaped; three or four scales on canthus rostralis; all, except 

the posterior one, deeper than long; dorsal crest interrupted at rump; 

black, with Leis and green cross-bands and speckles-..-C. teres Harlan. 

Four canthal scales, the esterior longer than deep; head elongate, wedge- 

shaped; dorsal and caudal crests continuous at rump; tail compressed; 

green, with narrow black cross-bands to belly ---. ---- C. completa Bocourt. 

III. Caudal whorls interrupted; each represented by a median dorsal spine and two 

on each side at the base. 

Tail depressed, shorter; dorsal crest widely interrupted at rump; pale brown, 

with black cross-bands on anterior dorsal region..C. quinquecarinata Gray. 

The genus Ctenosaura includes species of large size, which inhabit 

the forests of the Central American region. In other parts of Neotro- 

pica they are unknown. In the West Indian region their place is taken 

by the genus Cyclura, while Iguana ranges almost the entire realm. 
One species enters the extreme limit of Nearctica, at the southern part 

of the Lower Californian Peninsula, and one occupies the Plateau to 

southern Arizona. 
The species are powerful and active, and can make a good defense 

when necessary by the use of their small sharp teeth and of their 

spinous tail. This organ is armed with rings of spinous scales, which 

are very acute, and which inflict considerable wounds when driven 

against the naked surface of the skin. In the smallest species, the 
C. quinquecarinata, the spines are especially large and are fewer in 

number than the other species, the form approaching the allied genus, 

Cachryx Cope. In the latter, of which the species are also Central 

American, the tail is abbreviated so as to be spinous to the end. In 
Otenosaura the spines terminate a considerable distance cephalad of 

the distal part of the long slender tail. 

These reptiles are valued as food by the natives of Central America, 

where they, like other large tree lizards, are called Iguanas. 

CTENOSAURA HEMILOPHA Cope. 

Ctenosaura hemilopha Corr, Proc. Acad. Nat. Sci. Phila., 1863, p. 105.—Bov- 

LENGER, Cat. Liz. Brit. Mus., 2d ed., 1885, p. 197.—VAN DENBURGH, Proc. 

Cal. Acad. Sci., 1895, p. 88. 
Iguana (Cyclura) acanthura BLAINVILLE, Nouy. Ann. Mus., IV, 1835, p. 288, pl. 

XXIV, fig. 1 (not of Shaw). 

Cyclura acanthura DUMERIL and BIBRON, Erp. Gén. IV, 1837, p. 222. 

Ctenosaura acanthura Bocourt, Miss. Se. Mex. Rept., 1874, p. 138. 

Ctenosaura interrupta (DUGES) BocouRT, Le Naturaliste, II, 1882, p. 47. 

Breadth just anterior to the orbits equal to length from line connect- 

ing those points to end of muzzle. Rostral plate twice as broad as 
high, upper outline an arc. Seven premaxillary teeth; maxillaries (in 

one specimen) 21, of which six are conic, the third longest, and very 

few of the remainder more than tricuspid. 

PS ee eee 
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Scales on body very small, smaller on the back than on the belly; 

smooth. Dorso-nuchal crest extending to the sacrum in the male; not 
beyond the anterior two-thirds of the back in the female; not contin- 

uous with caudal. Tail depressed at the base. above with alternate rings 

of large spinose and small smooth scales; only the first four whorls of 

spines separated from one another by two or three series of smaller 

scales; the spines on the vertebral line strong and forming a crest, but 

i ee ] 

CYrENOSAURA HEMILOPHA COPE. 

4 

La Paz, Lower California. 

Cat. No. 12652, U.S.N.M 
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less developed than those on the sides; scales on lower surface of tail 

harrow and keeled, each segment, beginning from the seventh, com- 

posed of only two rings of scales. Five femoral pores. Olive gray or 

green above, sides, sacral region, and limbs with fine dark-brown net- 

work; back with darker crossbands, of which a narrow one between 

the shoulders and two broader ones behind it are black; lower sur- 

faces whitish; lower lip with vertical dark-brown bars, throat marbled 
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with brown, belly and lower surfaces of limbs with round dark-brown 

spots. Foot short, sole not spinous. 

Length from end of muzzle to gular fold, 160 mm.; from mastoid to 

mastoid, 75 mm.; from edge of fold to vent, 435 mm.; vent to end of 

tail, 825 mm.; posterior extremity, 333 mm. 

Cyclura hemilopha Cope. 

Nataloone| Number 
a ae er eyed! Locality. c pv BEN, From whom received. pea 

5295 4 | Cape St. Lucas, L. Cali- |......---.---.. De. Eni (iremcemonecisas Alcoholic type. 
fornia. 

12651 1 | La Paz, L. California....| Feb.—, 1882..| L. Belding.....-..-.---- Alcoholic. 
12652 ty eae GO scesseaeeseesceeee | Feb. —, 1882-.].-.--- €0 Sos eee eees do. 
Cav Tp eee ViQh jay oo eee (ioe (8) eee ere ae do. 

This species was known to De Blainville as long ago as 1835, and he 

gives a figure of it. He and Bocourt, in his fine work on the reptiles 

of Mexico, regarded it as the Lacerta acanthura of Shaw.' This can 
not be correct, as Shaw distinctly states that the dorsal crest of his 
species extends to the rump. It is probably one of the species of the 

next section (II) of the genus, but which one I am unable to ascertain. 

CTENOSAURA MULTISPINIS Cope. 

Ctenosaura multispinis Corr, Proc., American Philosophical Society, XXIII, 1885, 

p. 267. 

Head elongate, flat above, muzzle narrowed; nostril in the second 

third of the length to the orbit. Three scales on canthus rostralis, each 

deeper than long. Seven flat scales across muzzle between anterior 

angles of orbits. Tworows between supraorbital series. Scales above 

temporal muscles rather large, weakly keeled. Five series of infralabial 

plates, not separated by smaller ones. Dorsal crest rather elevated 
in adult, terminating at the rump. Median caudal crest composed of 

conical scales, beginning above the posterior margin of the femora. 

Tail cylindrical at base, covered by whorls of prominent scales with 

conical points which project strongly and which are separated by one 

row of smaller flat scales on the upper half of the tail. On the inferior 

side of the tail the whorl rows are separated by two intervening rows, 

which are just like them, having a keel and a mucronate apex. Beyond 

the middle of the length (end lost) the tail is strongly compressed, but 

whether this due to shriveling on drying I am not sure. Median series 

of spinous scales uninterrupted. The abdominal scales are larger than 

the dorsal, which are longer than the lateral scales; all are subquad- 

rate, and none are keeled. 

Seven femoral pores. Color, above and below, black. 
Measurements.—Length from end of muzzle to vent, 255 mm. ; length to 

line of axilla, 125 mm.; length to line of auricular meatus, 62 mm.; width 

1 Zoology, III, 1806. 
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of head at auricular meatus, 42 mm.; width of head above auricular 

meatus, 35 mm.; length of anterior limb, 93 mm.; length of anterior foot, 

37 mm.; length of posterior limb, 150 min.; length of posterior foot, 76 mm. 

I have before me two stuffed specimens of this species, a large one 

and probably adult, and a smaller and younger one, which | described 

above. Thisis No 201 of Sumichrast’s collection, and was procured by 

him at Dondomingvillo, in the State of Oaxaca, and sent to the Sinith- 

sonian Institution. The other specimen was obtained near Batopilas, 

Chihuahua, by Mr. Edward Wilkinson, and was recorded by me as 

Cyclura acanthura in the catalogue of his collection.' It agrees with 

the type specimen in having the distal two-thirds of the tail strongly 

compressed. The dorsal crest is much less elevated, probably owing 

to its younger age. The colors are paler, the prevailing tint being light 

brown with indistinct darker brown cross bands. More recently a 

specimen was sent to the U.S. National Museum from Nogales, a town 

which stands on the line between Arizona and Chihuahua. The species 

is clearly to be included in the area of the Columbian Realm. 

I find a specimen of this species, enumerated as Var. B of Ctenosaura 

acanthura by Boulenger.’ 

Ctenosaura multispinis Cope. 

Number Jatalogue ~\. 5 F 
c abieue of speci- Locality. . Collector. 

mens. 

17178 | Te PNorales PATI ZON aaa ee scam seem <= eis P.L. Jouy. 

DIPSOSAURUS Hallowell. 

Dipsosaurus HALLOWELL, Proc. Acad. Nat. Sci. Phila., VII, 1854, p. 92.—Bocourt, 

Miss. Se. Mex. Rept., 1874, p. 146.—BouLENGER, Cat. Liz. Brit. Mus., II, 1885, 

p- 201. 

A gular fold. Sides of neck wrinkled. Dorsal and ventral scales 

more or less imbricated, all distinctly rhomboidal, or lozenge-shaped, 
and in nearly transverse series. Tail much longer than body; much 
compressed. Back with a crest of a single series of larger, strongly 

earinated, but not spinous scales. Femoral pores. Nostrils terminal, 
entirely lateral, anterior to end of canthus rostralis. Palate not 
toothed, the portion between the posterior nares scooped out. Tongue 
arrow-Shaped, slightly bifid, with two large elliptical, sessile pads. 
Teeth pleurodent, all compressed, and strongly 3-lobed, even the ante- 
rior ones. 

But one species of this genus is known. It is of interest as approach- 
ing more nearly in its characters the large arboreal types of tropical 
America than any other which enters our fauna. 

Osteology.—The osteology of this genus presents a number of inter- 

' Proceedings, American Philosophical Society, XVIII, 1879, p. 261. 

* Catalogue of Lizards in the British Museum, IT, p. 197. 

NAT MUS 98—16 
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esting peculiarities which constitute difference from Crotaphytus, to 

which its general appearance suggests affinity. 

Premaxillary bone with elongate superior spine and posterior emar- 

gination of inferior face. Nasals large, distinct, not shortened in front, 
since the nostrils open forward. Frontal narrow, entire, grooved on 

the middle line below, its posterior region pierced by the pineal foramen, 

which is entirely anterior to the coronal suture (D. dorsalis). Supra- 

occipital loosely articulated anteriorly, and not distinct from exoccip- 

itals. Prefrontals large, not extending over orbit; lachrymal smaller, 

touched byjugal. Postfrontal small, distinct from the large postorbital. 

The latter articulates extensively with both the jugal and supratem- 

poral. Paroccipital small. Parietoquadrate arch well elevated. The 

vomers together as broad as long, not produced posteriorly, with a 

median fossa. Palatine flat, with a short maxillary process; pterygoid 

flat in front, concave on the inner side behind for contact with the long 

basipterygoid process. Ectopterygoid decurved at its inner extremity. 

Quadrate with a narrow internal and a wideexternal conch. Postoptie 

an open sigmoid, reaching frontal above, with a median expansion with 

rudiment of posterior limb. Petrosal very short above; subforaminal 

portion prominent, with a wide inferior groove looking downward. 

Epipterygoid leaving pterygoid behind ectopterygoid process, and 

reaching parietal without contact with petrosal. Presphenoid rudi- 

mental; sphenoid and basioccipital united, and with prominent lateral 

edges. Occipital condyle with exoccipital elements feebly distinguished. 

In the mandible the Meckelian groove is completely curved. The 

coronoid has little horizontal extent, and that is principally anteriorly 

on the external side. The surangular and articular are fused together, 

and the splenial is small. The dentary extends as far posteriorly as 

the posterior border of the coronoid. The angle is prominent, flattened 

so as to be horizontal, and has an internal angle. 
The scapula has a large proscapula directed upward, and the coracoid 

has one emargination, which is large. The sternum has a narrow 

median fontanelle which is not covered by the interclavicle. There are 

four pairs of ribs articulated to the sternum, and two continue into the 

approximated xiphoid rods. The ribs reach the sacrum. 

Vertebrie with a zygosphen articulation. Kight cervical vertebrae, 

the anterior with a compressed hypapophysis, which soon becomes a 

keel, which is absent on the eighth cervical and all following vertebre. 

Four anterior vertebrae without ribs; seventh and eighth with long 

ribs. Diapophyses very short, except in the caudal region, where they 

are present for half its length, increasing in length to the base, where 

they are quite elongate. Chevron bones intercentral. Neural spines 

of dorsal region low; of caudal region rather elevated, oblique, aud 

preceded by a compressed vertical prominence or anterior neural spine. 

The centra are transversely segmented just in front of the diapophysis, 

except in the anterior part of the series. 

The angle of junction of the pubes is nearly right, and the pectineal 
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process is median, short, and decurved. The ischia have a long, com- 

mon suture, and are deflected downward, meeting at less than a right 

angle. Tuber a prominent angle. The ilium presents a short subacute 
angle, representing the crista. There is a deep posterior notch of the 
acetabulum. 

In Dipsosaurus dorsalis all the teeth on the maxillary bone are tri- 

cuspidate; those on the premaxillary are mostly simple, but one or two 

external ones show a rudimental lateral cusp. 

In the only known species the colon is well developed, and the small 

intestine is elongate. Its habits are herbivorous, as I have taken 

remains of flowers from their stomachs. 

DIPSOSAURUS DORSALIS Baird and Girard. 

Dipsosaurus dorsalis HALLOWELL, Proc. Acad. Nat. Sci. Phila,, VII, 1854, p. 92; 

Rept. U.S. Expl. Surv., XIII, Pt. 4, p. 7, pl. vi, fig. 1.—Barrp, U. S. Mex. 

Bound. Surv., Herp., 1859, p. 8, pl. xxx, figs. 7-13.—Bocourt, Miss. Sc. 

Mex., Rept., 1874, p. 146.—BoULENGER, Cat. Liz. Brit. Mus., 2d ed., 1885, II, 

p. 201.—Van. DENBURGH, Proc. Cal. Acad. Sci., 1895, p. 92. 

Crotaphytus dorsalis BAIRD and GIRARD, Proc. Acad. Nat. Sci. Phila., 1852, p. 126. 

a PIP —a 

WFD 

Fig. 18. 

DIPSOSAURUS DORSALIS BAIRD AND GIRARD. 

x2. 

Fort Yuma, Arizona. 

Cat. No. 2730, U.S.N.M. 

Head small, scarcely as wide as the neck, or more than half the 
length of hind foot; rather longer than broad; muzzle blunt; forehead 
sloping very rapidly. A single gular fold. The scales on the chin 
large, granular, and nearly even. A conspicuous ridge on the back 
from head to middle of tail, formed of a single series of scales larger 
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than elsewhere, each scale conspicuously keeled. The other scales 

above about equal, slightly reticulated and diamond-shaped, each one 

with a slight keel. Scales on the belly similar, but larger; those on the 

sides smaller than either. Scales on the tail keeled, on the belly 

smooth. Tail compressed; about twice as long as the body. Auditory — 

aperture vertically elongated, with the anterior edge dentated. Infra- 

orbital chin composed chiefly of one single horizontal plate. Femoral 

pores distinet in the adult male. 

Head very short, not one-fifth the length from snout to anus. Hind 

foot not quite two-fifths this length. Tail twice as long. It is readily 

fractured, differing in this respect from the species of Crotaphytus, where 

it is quite tough. 

General color in alcohol brownish yellow, the sides and legs marked 

with lines of brownish red, which anastomose to a greater or less extent 

and inclose rounded or polygonal yellowish blotches, which are less 

distinct on the back; the under part generally yellowish; the tail with 

an alternation of nearly equal yellowish and brownish rings interrupted 

below. 
In young specimens there are two blackish spots above each shoulder. 

The side of the head is barred vertically with bluish, the chin and 

throat faintly blotched with the same. The orbits are dusky, with a 

yellow bar at each end of the eye. 

This species ranges from Cape St. Lucas along the gulf coast of 

Lower California to the Colorado and Mohave deserts. To the east it 

extends at least as far as the Colorado River, but how far beyond is 

not known. Its northern range is indicated below. 

In regard to the habits of Dipsosaurus dorsalis, Dr. Merriam remarks! 

as follows: 

This remarkable lizard is more strictly limited to the torrid Lower Sonoran Zone 

than any other species, not excepting the gridiron-tail (Callisaurus ventralis). It 

ranges across the Lower Sonoran deserts of the Great Basin from the Mohave Desert 
and Death Valley to the Great Bend of the Colorado River, and thence northerly in 

eastern Nevada through the lower part of the valleys of the Virgin and Muddy, 

always keeping within the Larrea belt. In western Nevada it reaches its northern 

limit in the Amargosa Desert, and was not found in Oasis Valley or Indian Spring 

Valley. In the northwest arm of Death Valley it does not range northward beyond 

Grapevine Canyon, and in Owens Valley was not found much north of the lake. It 

is a strict vegetarian, feeding on buds and flowers, which it devours in large quan- 

tities. No insects were found in any of the stomachs examined; some contained 

beautiful bouquets of the yellow blossoms of Acacia, the orange Malvastrum, the 

rich purple Dalea, and the mesquite (Prosopis juliflora); others contained leaves only. 

1 North American Fauna, No. 7, 1893, p. 164. 
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Dipsosaurus dorsalis Hallowell. 
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Number | r - peers : 

pepene of speci- Locality. Ue From whom received. Nature of speci- 

o: mens. hg men. 

} 
| 

2730 1 | Fort Yuma, California ~.|/ —— —, 1855-..| Ken H. Thomas, | Alcoholic. 

9374 it || Ghkeresi ipa) eval HAW e op es Sete ee el Oceano nocdeaeacioc re do. 
pedition. 

9373 |¢ 3 COLOLACOURIV EN sree seme. lanacee ceca a= | H: Mollhausen ..--.-.- do. 
2702 ip aCihe rocky. SIEVE Vito esc eee ra Lieut. Rk. S. William- do. 

son, U.S. A. 
9295 ILA Qomvond ce eek seo SsodsenSe | bldeercetaaqmind acoDS HbOpSaeaeSee Hoeser do. 
8635 1 | Colorado Desert, Arizona) —— —, 1875-. eu E. Bergland, do. 

| BSA 
12634 6 | La Paz, Lower California) —— —, 1882..) L. Belding.------....-. do. 
12653 Bilao OY nebesookeeancdeace —— —, 1882..|----.- On ~ Eo Saacssones6c do. 
5294 WNiSaperst. luacas, Gower |25--5---s525-- Je Xanbuseeeccues cee do. 

: Cailfornia. 
4178 1 || (Collen. 25S s- oc doosee| [cece sseodeosese AG Schotitiz-2a: cece = cios do. 

H5888-91 )=- =. --.2- } San Luis, Gozales Bay, |---=:-------..- U.S. Fish Commission. do. 
| Gulf of California. 

1966-68 «|... .-2-- NERA PATIZON Ala a ean eee Se ote ove Cos fae Sees do. 
19103 eee =| Colorado Desert, south) |P-2-2-.2-.ce- = IK: Stephens —-==--.--=- do. 

ot Salton Lake, Cali- 
| _ fornia. | 

INET a ee InQtitovaquito, 9 Mien... /2222. 52-52-22. Dr. E. A. Mearns ....-- do. 
| Bound, Line, Arizona. | | 

PHBOME Als coca s- = Rortovsaimea, Calitornia=.)ss- c= enenee soe |e = dO. lest scceccce ss do: 
ZG Se ae aes iLVarnn at Desert monaco, lh san cm cera cial COs sccescsesaeeere do. 

Arizona. 
B1950—1\ ||-=-5----- Coyote Wells, Colorado |...............|----- GMscensssocenosuecs | do. 

Desert, San Diego | 
County, California. | 

2 SE SAS eae eee Gardners Laguna, Sal- |---..-----..-..|---.- GMs sean ocdgRscnace do. 
ton River, Lower Cali- 
fornia. 

U.S. | 
a as Locality. =A a Date. Collector. 

Feet. | 
18345 Btake Callville, Great Bend of Colorado, Nevada ...-.....|.--..--- May 4) Merriam. 

adult. 
18346 | Young ---.- DO pease oan ten a vainets ojelaie aiaia’=2 = =| =Ia101=\ a =|ml= = == =| ome = =n ----do ..-| Bailey 
WSB47)| jay. |----- DO n eee erase ns See ee ones ames tee cewn a at |sreaseeae nanedo do. 
18348 | Adult | Amargosa Desert, Nevada ......----------+---.----|-------- May 31 | Merriam. 
Tssesne jy. || -Amarcosa River, Calitornia--.-.-....---2--c-cs----|2--=---- Apr. 27 | Bailey. 
Meso0N «ja. |: ---~ CORP RRs eee eae as ekiae 2a dae coca eee eens alefeeteee ss -..do ...| Merriam. 
18351 | Adult | Three miles east of Owens Lake, California._.-..--- 4,100 | June 26 | Bailey. 
gso2)| Adult) Panamint Valley, California -....-....-..----...-.- 3,300 | May 15 | Nelson. 
18353 | Adult |...-- (cab ae! Bar OBhn oe cee eat ao Pe E eae mrerecercnas beoscces| Apr. 24 | Bailey. 
18354 | Adult | Mohave Desert, Leach Point Valley, California ---.|...----- Apr. 25 | Merriam. 
18355 | Adult| Borax Flat Water Station, California.-........-....| 2,100 | Apr. 22 | Stephens. 
Tesoo Adit) Mesquite Valley, California ...-2.-...--.-.2--..---.|-----2-- Apr. 13 | Bailey. 
PeamipAdult | Bonnett. Wells; California :2 ..<-2.. 2-2 o-c--c-n-+-4|2<-----5| Apr. 1 | do. 
18358 | Adult |.--.. ee ee ee ne ae a eee ee ae Sone ae mameee es | Apr. 4 do. 
18359 | juv. | Furnace Creek, Death Valley, California. ..........|.--..--- June 21 | Fisher. 
18360 | Adult | Owl Holes, Death Valley, California. --........-.---|.---.--- Apr. 26 | Merriam. 

CROTAPHYTUS Holbrook. 

Crotaphytus HOLBROOK, North Amer. Herpt., II, 1842, p. 79.—Barrp and GIRARD, 

in Stansb. Expl. Gr. Salt Lake, 1852, p. 339.—BocouRrt, Miss. Sc. Mex. Rept., 

1874, p. 153.—BOULENGER, Cat. Liz. Brit. Mus., 2d ed., II, 1885, p. 203. 

Leiosaurus A. DUMHRIL, part, Arch. Mus., VIII, 1856, p. 552. 

Throat and sides of neck wrinkled; a gular fold; femoral pores. 

Scales above small, tuberculate,and paved; beneath larger, imbricated, 

and hexagonal. 

with seales above. 

Tail much larger than body, rounded. Head covered 

Occipitals small; suborbitals of small plates. Ear 

distinet. Nostril rather lateral, anterior to the end of canthus rostralis. 
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Tongue arrow-shaped, slightly notched at tip; where it is free as at the 

sides, the tip beneath with two ovate disks. Palatine teeth. Cheek 

teeth compressed, with three-lobed crown behind; conical anteriorly ; 

the bases apparently in a shallow groove; the space between the bases 

of the teeth tilled up partly with bone. 

Osteology.—The skeletons of the two most abundant species are before 

me, namely, the C. collaris Holbrook and C. wislizenti Baird and:Girard. 

The following description includes both, and if any differences between 

the two exist, they are mentioned. 

The premaxillary has a long spine above and a concave border behind 

on the palate, from which projects forward a pair of juxtaposed proc- 

esses which together form a button-like process which has an anterior 

free border. The nasals are wide and shortened by the removal of 

their anterior border on account of the large size and partly vertical 

direction of the nostrils. Frontal single, narrow; pineal foramen touch- 

ing coronal suture, in the frontal bone in C. collaris and in the parietal 

in C. wislizenii. Prefrontal large, with a prominent preocular boss, not 

extending posteriorly over the orbit. Lachrymal small, in line with and 

touching the jugal. Postfrontal wanting; its place taken by a process 

of the frontal. Postorbital large, uniting exteriorly with jugal and 

supratemporal. Parietoquadrate arch elevated; supraoccipital bone 

loosely articulated, not distinct from exoccipital. Quadrate with rather 

flat conchs, the external the larger, and with straight external border. 

Postopties not reaching frontal, curved, with short posterior branch. 

Petrosal with prominent subforaminal portion, which has an open groove 

looking downward. Vomers short and wide, not separated by a groove. 

Palatines flat, with short maxillary process. Pterygoids rather nar- 

rowed by the large palatine foramina; posterior part grooved and 

receiving basipterygoid processes. Ectopterygoids depressed inter- 

nally. Epipterygoid originating behind ectopterygoid process, and 

reaching parietal without contact with petrosal. Presphenoid rudi- 

mental; sphenoid and basioccipital confluent. Occipital condyle plain, 

with exoccipital elements not distinct. The fenestra ovalis and foramen 

of eighth nerve sunk in deep foss. : 

In the mandible the terminal part of Meckel’s cartilage is exposed. 

The coronoid has no extension on the external face, and extends a short 

distance forward on the inner face. The splenial is rather elongate, 

and extends anterior to the splenial foramen. The dentary extends to 

the line of the posterior border of the coronoid above and of its ante- 

rior border blow. In old individuals the surangular and articular are 

fused. The angle is pinched, and sends inward a horizontal process 

similar to its posterior process. 

In the hyoid apparatus the ceratobranchials of the second pair are 

closely appressed, thus supporting a median gular angle. The hypo- 

hyals are moderately long, and they join by their extremities the cera- 

tohyals, which have no expansions and are of only moderate length. 
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The seapula has a well-developed proscapula, and there are two deep 

emarginations of the coracoid. The sternum has a narrow longitudinal 

median fontanelle in the C. collaris, and no fontanelle in C. wislizenii 

(one specimen of each examined), There are four ribs articulating 

directly with the sternum on each side, and two by means of each 

xiphoid rod. The latter are not closely appressed as in some, nor so 

widely separated as in other [guanidee. 

Vertebra: without zygosphenal articulation, but the prezygapophyseal 

faces concave. Cervical vertebree eight, the anterior five vertebree with 

six free intercentra in (.wislizenii and four vertebrie with five inter- 

centra in ©. collaris; anterior three vertebrie without ribs in both 

species. The neural spines are very low on the dorsal vertebre, and 

are a little more elevated on the caudals. The latter have a pro- 

jecting keel toward the anterior part in the C. wislizenii (wanting 

in C. collaris), which represents the anterior neural spine of Dipso 

saurus dorsalis. The centra in Crotaphytus are not segmented. Dia- 

pophyses are present, but are nowhere long. Short ribs extend to the 

sacrum. 
The teeth are tricuspid, but in the two species examined the lateral 

cusps arerudimental. Anterolateral and incisor teeth simple, subequal. 

The pubes unite at an exceedingly open angle, and the pectineal proc- 

ess is submedian. Tuber ischii prominent, a small angle, or crista illi. 

Acetabulum entire posteriorly. 
The principal characters in which the skeleton of the Crotaphytus 

differs from Dipsosaurus are the following: Nasal bones shortened in 

front; no postfrontals; pineal foramen connected with coronal suture; 

Meckelian canal partly open; two notches of coracoid; xiphoid rods 

not appressed; no zygosphen; caudal centra not divided; acetabulum 

not deeply notched. 

There is a small median posterior lobe of the liver. The left lobe is 

larger than usual in this family, so as to cause a deep excavation of the 

posterior border. The colon is not so large as in Dipsosaurus, and there 

is no cecum. The small intestine is rather long. 

The species of this genus are insectivorous. I have taken fragments 

of grasshoppers from the stomachs of both C. collaris and C. wislizenti. 

Interorbital scales in one or two rows; other scales above head larger. Under 

surface of fore and hind feet with the scales large, carinated, and mucronate. Infra- 

orbital chain in a series or six or eight subequal scales. 

Seales on the gular fold equal to those below the fore legs. General color greenish 

or grayish: the back thickly spotted with whitish (in aleohohe specimens; red 

perhaps in life). A double black collar on each side the neck, Chin bluish or 

green, reticulated with yellowish. Young with the large rounded or sub- 

polygonal dark blotches in an ashy ground; the back and tail marked with 

IPAM EHTS ARNG WeNGlN, 226e. ceeceecasae Hono coon Ser oS506 cabooses C. collaris. 

Seales on the gular fold much smaller than those between the fore legs. General 

color above grayish, with a hexagonal reticulation of lighter. The interstices 

here and there abruptly dark brown, a trace only of a black collar on the neck 

in asinglespecimen. Chin and throatreticulated. No light spots .C. reticulatus. 
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Interorbital scales in three or four rows (rarely in two rows). Other scales on 
head above small. Infraorbital chain composed of a single large plate, with one or 

two small ones at each end. Under surface of feet with small and generally almost. 

smooth scales. 

Scales on gular fold as large as those between the fore legs. General color brownish 

yellow, with large, dark, rounded spots, the intervals nsually sprinkled or dotted — 

with red (whitish in spirits); the tail and generally the back with a succession 

of transverse light bands. The chain broadly streaked longtudinally with 

bluish, without any trace of reticulation. The light dots sometimes wanting, 

and, to a greater or less extent, the dark spots; the ground color then being 

dark C. wislizenit, 

Fig. 19. 

CROTAPHYTUS COLLARIS SAY. 

ras 

Lake Valley, New Mexico. 

Collection of E. D. Cope. 

CROTAPHYTUS COLLARIS Say. 

Crotaphytus collaris HoLtBrook, N. Amer. Herpt., II, 1842, p. 79, pl. x.—Batrn 

and GIRARD in Marcy’s Red River, 1843, p. 235.—HALLOWELL, Proc. Acad. 

Nat. Se. Phila., VIII, October, 1856, p. 238; December, 1856, p. 309.—WIED, 

Nov. Act. Ac. Leop.-Car., XXXII, 1865, p.58.—Bairb, Rep. U.S. Expl. Surv., 

XIII, Pt. 3, 1857, p. 17, pl. xxiv, fig. 1; U. S. and Mex. Bound. Surv., 1859, 

p. 6.—Copr, Proc. Acad. Nat. Sci. Phila., 1866, p. 302.—BocourRt, Miss. Se. 

Mex., Rept., 1874, p. 154, pl. xvu bis, figs. 5, 6.—BouLeNnGrER, Cat. Liz. 

Brit. Mus., 2d ed., II, 1885, p. 203. 
Agama collaris SAY, Long’s Expd. Rocky Mts., II, 1823, p. 252.—HARLAN, Med. 

Phys. Res., 1835, p. 142, pl., fig. 4. 
Liosaurus collaris A. DuMéRIL, Arch. Mus., VIII, 1856, p. 533, note 1. 

Head very broad, its width fully equal to the distance from snout to 
ear. Supraorbital plates abruptly smaller than those on the middle 

and front of head. Of these there are two rows (sometimes one row) 
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between the middle orbits, and about seven between their anterior 

extremities; about six between the nostrils. Infraorbital plates nearly 

equal in a chain of about eight. Scales on anterior border of ear sub- 

acutely tubercular, prominent. Sometimes two scales of the suborbital 

series are fused, as in the specimen figured. Scales of gular fold as 

large as those between the forelegs. Scales on belly subhexagonal and 

imbricated; on the back smaller, rounded, tubercular, and not larger 

along the median line. Femoral pores about twenty-two. Scales on the 

under surface of hands and feet larger, conspicuously carinated and 

mucronate; on the hinder part of the tail moderately so; elsewhere 

the scales smooth. Upper parts of a variable shade of dark green or 

bluish; the thighs, back, and sides marked pretty regularly and 

closely with rounded or oblong light spots, which on the lower part 

of back and tail above exhibit a tendency to transverse light bands. 

The upper part and sides of head, the tibia, and tail marked with 

similar dark spots. Two half rings of black, extending across the 

back between the insertion of the fore legs, each bordered by yellow- 

ish. Under parts yellowish-white, tinged in specimens with greenish, 

especially between the fore legs; the chin and throat green or blue (some- 

times nearly black), and quite regularly reticulated with yellowish. 

The double black half collars are very constant; sometimes the 

anterior is interrupted above and the branches extended forward; this 

also seen sometimes in the posterior one. Both begin on the shoulders, 

and are seldom, if ever, connected below. 

The colors of this species vary exceedingly. In life the light spots, 

especially in young specimens, are of various shades of red, orange, 

yellow, white. In the young the light dorsal spots exhibit a great tend 

ency to arrangement in transverse bands, more or less continuous. The 

embryonic coloration appears to be a reticulation on the back and sides 

of grayish or light ashy, the meshes rather large, and inclosing black- 

ish rounded, scarcely polygonal spaces, arranged transversely; the 

back, with a suecession of whitish (or perhaps reddish) bars at inter- 

vals. Of these there are about ten from head to tail, while on the tail 

they are much closer and even more regular, forming some forty to fifty 

half rings. The black collars, and the blue and yellowish reticulations 

on the chin are very distinctly marked. The light caudal rings are 

scarcely ever visible in the adult (where, on the contrary, the darker 

interspaces become more prominent) and but rarely the light dorsal 

bands; the light reticulation of the back becomes broken up with 

the light spots already mentioned. 

Sometimes the ground color is much lighter than that described, the 

under parts being quite pure whitish in alcohol, the upper light ashy 

olive. 

In one specimen (Cat. No. 2721), the throat, upper part of breast, and 

the flanks are indigo black, very strongly marked. The tail appears 

unusually compressed. 
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Cat. No. 2752, from Chihuahua, has a series of large rounded dark 

spots on each side behind the fore leg, and the supraorbital plates are 

flatter than usual. Cat. No. 2768, from the Colorado River, also shows 
the spots to less extent, but there is not the same difference in the 

orbital plates. The specimens are not in sufficiently good condition to 

furnish satisfactory indications on other points. 

Dr. Stejneger has pointed out! that specimens of this species from 

the Sonoran region always possess two series of frontal scales, while 

those from the Central region and the Texan district present generally 

but onerow. He states, also, that the specimens which enter the former 

category have smaller supraocular scales, a narrower head, and a longer 

muzzle. He regards these as belonging to another species, which he 

calls C. baileyi. He observes, further, that “there can be no doubt that 

both forms are subspecies of the same species, but whether the form 

now named for the first time should receive a trinomial appellation or 

not is quite another thing, depending, according to the code of zoolog- 

ical nomenclature adopted by the American Ornithologists’ Union, 

which I adhere to in all my writings, on whether the two forms are now 

known to intergrade or not.” Stejneger then gues on to observe that, 

‘‘In the collection before me there are a few specimens which present 

features which at first sight might seem to indicate intergradation,” 

and he points out three specimens of an intermediate character so far 

as regards the character of the frontal scales. 

My examination of the series in the national collection has convinced 

me of two things—first, that the differences observed by Dr. Stejneger 

exist, and are mainly characteristic of distinct geographical areas, and, 

second, that the transitions are so numerous that a distinct specific 

appellation is not practicable, and that even a distinct subspecifie 

name is of doubtful utility. In arranging the specimens I set apart 

three lots—first, those presenting two rows of frontal scales (C. bailey) ; 

second, those with one row, and, third, those bottles which contain 

specimens, mostly from the same localities, of both kinds. Of the first 
lot there are thirty-six specimens, in the second twenty-two, and in the 

third twenty-two. The proportion of specimens which do not show geo- 

graphical limitation of range, it will be observed, is equal to those of the 

typical C. collaris, which do so.’ Let us now analyze the characters of 

these two lots. In lot second, six specimens exhibit two rows; eleven 

have one scale only which crosses the frontal region; four have two 

scales which cross, and one has three scales. In lot third (C. collaris 

typical), four have one seale across the entire frontal bone; seventeen 

have two scales, and one has three scales so extending. It seems, then, 

of specimens in which the series of two scales is interrupted, that in 

fifteen one scale crosses the frontal space; in twenty-one two scales 
cross, and two have three scales crossing. Thus we find that the char- 

acter of the frontal scales is variable, since there are fifteen specimens 

' North American Fauna, No. 3, 1890, p. 103. 
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intermediate between the two forms to thirty-six typical of the one, 

and twenty-four of the other. The bottles in which specimens of dif- 

ferent character occur are Cat. Nos. 2715, 2725, 8468, 8465, 12762, and 

are from near the Canadian River; from Santa Fe, New Mexico; the Rio 

Grande, Texas, etc., mostly localities intermediate between the ranges 

of the two forms. In my own collection, in three specimens from Fort 
Worth, in Texas, all the interorbital scales are divided but one in 

one, and all are divided in three specimens. In three, from near San 

Antonio, two seales cross in one specimen, one crosses in one, and none 

in one. 
The superorbitals are rather large in typical forms of the C. collaris 

from the central region, as stated by Stejneger, but variability is seen in 

these specimens quite as often as occurs in the frontal scaled. The same 

form has the widest head, but this character is still less constant than 

the others, the Sonoran form presenting the greatest variations in this 

respect. 

I found this species common in the rocks and open woods of the 

plateau country from near San Antonio to Mason County, north of 

Llano River, or as far as my observation extended. In the northern 

part of the State, according to Boll, it first begins to be abundant near 

Weatherford, longitude 97° 50’, and extends westward. This gentle- 

man has never seen it in the cretaceous region of Fort Worth and Dallas. 

I found it abundant in rocky ground along the eastern front of the Llano 

Estacado as far north as Miami and northward to Fort Supply, Okla- 

homa. In the east it extends north to southwest Missouri in the Ozark 

region; also in northwest Nevada as far north as Pyramid Lake. Dr. 

J. L. Wortman obtained it for me on the Bruneau River, in southern 

Idaho, its most northern station yet known. Itruns very swiftly, carry- 

ing the tail over its back, like Holbrookia texana and various other 

iguanian lizards. In its manners it is perhaps the most pugnacious of 

our lizards, opening its mouth when cornered, and biting savagely. Its 

sharp teeth can do no more than slightly cut the skin. 

Crotaphytus collaris Say. 

Number , rT. 3 . 
Palogue oh beds Locality. yen | From whom received. | Sune 

| 

8468 4 | Santa Fe, New Mexico..| June 22,1873 | Dr. C. G. Newberry.---| Alcoholic. 
8472 Thea Ghia sk ceeAadasetedaee July —, 1874 | H. W. Henshaw ......- do. 
8474 1] San Ildefonso, New | Aug. —, 1874 | Dr. H.C. Yarrow ..--.- | do. 

Mexico. 
8544 7 | Fort Union, New Mexico} —— —,1875 | Peter Connell .......-. do. 
4757 4) |" HorteRileys KWansasio----|-5-c2-- = an = HS Brand iteeeeeseee ee do. 
7814 Dill vatees OOimeseecesicecassenes —— —, 1864 | Dr. B. J. D. Irwin, U. do. 

S. A. 
2766 3 | Fort Bliss, Texas ....... [sacs aes Dr.$.W.Crawford, U. do. 

8. A. 
5046 1 | Fort McKavett, Texas..|............... Captain Plummer .. - -. do. 
2733 1 | Western Texas ......... lopoocoooscensce Dr. 5. W. Woodhouse. . do. 
5179 2) | Fort Stockton, Texas-..)/....-----..-..- Pe Duthvercercaca. sc ess do. 
8295 1 | Bonito Cafion, Arizona. .|.......-..----. Gen. W. F. M. Arny -.. do. 
8467 1 | Apache, Arizona .-...... Jat Pee | De (0 babe aoesceoesees do. 
8463 ly eee Ge) heSche Boescesccos Aug. 8, 1874 | Dr.C.G. Newberry..-.-. do. 
8466 ae | Eeseres GM en coadoenasceesenc Aug. —, 1874 | Dr. O. Loew ....-.. Seisate do. 
8465 InlRArizona sacccecctmecccce Aug. 1,1874 | Dr.C.G. Newberry...-. do. 
8153 WW Weeege OO wsciaisiscaneesuscs ss —— —,1871| F.Bischoff............ do. 
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Crotaphytus collaris Say—Continued. 

Number 
gis Sel of speci- Locality. 

4 mens. 

8114 1 | Dome Canon, Nevada... 
4726 3 | Chihuahua, Mexico-.-.. 
2768 2 | Colorado River -...-..---- 
5058 1 | Southern Utah.-.--....-- 
4363 - 4 | Upper Colorado River -.- 
9370 Dig AC SALOU Acetone as eecic oo 
9369 1 | Pesqueira Grande, New 

Leon, Mexico. 
2725 1 | Los Nogales, Rio Grande 
2701 2 | Fort Smith, Arkansas .. 

9368 1 | Verdigris River, Arkan- 
sas. 

2694 1 | Western Sonora .-.-.----- 

2728 1 | Sta. Caterina, Mexico -.. 
5062 3 | Carson’s Pass, Utah -... 
2695 1 | Near 38° longitude..-.... 

8628 1 | Camp Mohave, Arizona. 
8629 Ds Ca itornia hase sess aac 
9549 1 | Mohave Desert, Califor- 

nia. 
2732 1 | Chihuahua, Mexico ..-.. 

11733 2 | Truckee River, Nevada. 
11860 3 | Camp Whipple, Arizona 
11889 1 | Camp Supply, Indian 

Territory. 
11783 5 | Truckee River, Nevada. 
11860 2 | Camp Whipple, Arizona 
2684 3 | Red River, Arkansas ... 

2738 PAN) AT eS ere 
2688 2 | Near 38° longitude. ----- 
4771 1 | Fort Riley, Kansas ..... 
8471 1 | Santa Fe, New Mexico.. 
2715 5 | Near Canadian River . 

12762 2 | Tehuacana, Texas -....-.. 
AAR SSeS Ske ee Fort Huachuca, Arizona 
LOTR 7 inca susie aan eta lo LOR Ges ee eects ceiteeres 
22206) ot Seceee eee Camp Verde, Arizona. -- 
a PA ed eee ee Fort Bowie, Arizona. --- 
AP20Sie bh Seceises see Fort Huachuca, Arizona 
LGR Tig ak een er Nogales, Arizona .-..--. 
MSGR NEF Sees SEE: Oak Creek, Verde River- 
15689-92 |.......-.. Prescott, Arizona....... 
GTGLS’ Ast t2 toes Fort Wingate, New 

Mexico. 
LTLSIS3 ees s Ne Nogales, Arizona ...-..-. 
19342-49 ..........| Mexican boundary line - 
21956-60 

22129 

22268 
14804 
14814 
15325 
15709-10 
22131-2 

22315 

Mountain spring, east 
slope, Coast Range, 
San Diego County, 
California. 

Pinal Mountains, foot- 
hills, Arizona. 

Las Cruces, New Mexico 
Austin, Texas 

Fort Verde, Arizona. ... 
Irondale, Washington 

County, Missouri. 

When = wake Nature of 
collected. From whom received. specimen. 

bs Sen eee ae Dr. H. C. Yarrow ....-.; Alcoholic. 
2 Ae, Slt ee DY syi.3. Gant ecceeaes do. 
eee SB ae os Lieut. J.C. Ives, U.S.A. do 
SE Soe tae J.A. Snyder........... do. 
wine seniae aeee's Lieut. J.C.Ives,U.S.A. do. 
Lda amiese edicts H. B. Mollhausen....-.-. do. 
Apr. —, 1853 | Lieut. B. Couch,U.S.A. do. 

Ree eRe ae ea Dr. C. B. R. Kennerly.. do. 
= deseo se soearee Lieut. A. W. Whipple, do. 

U.S.A. 
ge te Be Soe ar Lieut. B. Couch, U.S.A. do. 

Dees Eine Maj. W. H. Emory, U. do. 
S. A. 

Bolte eee aoe Se Lieut. B. Couch,U.S.A. do. 
Cl watee ben cheeses ) Ca MeCarthy ta. sane s= do. 
SERES MELE ee Lieut. E. G. Beckwith, do. 

U.S.A . 
Aug. —, 1875 | William Somers....--- do. 

—, 187d.) Dr. HC. Yarrow - 2... do q 
-—— —,1874] Dr.O. Loew -.-..-.....-- do. 

Foaaoos Gack Coe John Potis:2. 22. 242-0 do 
July —,1867 | R. Ridgway. ..--=------ do. 
—— —, 1865 | Dr. E. Coues, U.S.A... do. ; 
—— —,1870 | Dr.J.E.Wilcox,U.S.A. do. 

July —, 1867 | Robert Ridgway .----. do. . 
—— —, 1865 | Dr. E. Coues, We S.A do. | 

sion fis apiaeeine slot Cad R. B. Marey, oe do ’ 

Bi te See se Capisyobn Pope, U.S.A. flee 
Dros « mele Sere eet afelete 6 CLO ine ee een Bee do. 
ie 2h Aaesee ee A Bram dite 3245. F522 do. 
June —, 1873 | H. W. Henshaw....... do. 
pieits se eek 3 H. B. Mollhausen do. 
ee es eee Wm. Hudson..--.- do. 
Ja denicapetaee ate Benson’. ceseee do. 
Bio a ne cis aise aie WiHlG0x:- 2665. 5-56.20 eae do. 
aaiaette Soles ses Loring 2625. gecenseces do. 
eee eee Misher:s So. s.euecs eee do. 
ng BEES Aree Tee WGOrings sense eee do. 
By Me he ca a. do. 
pahetercetwevces Ore ay Carpenter hs 
Sage De ic tceGhe cine ep OOSe oo ee eee eeey do 
oe eee Dr. W. Shufeldt - do. 

a aa oe (PP sOuye esas seco ee do. 
eel = See Dr. E. A. Mearns .----- do. 
pt een A AS? Fo) ih eA ee (ea peers rues Bes do 

whey Sie eee Herbert Brown .--.--- do 

Aa cast eeeee Dr. T.D.A.Cockerell .| do. . 
Wi. C2 Biumms scene ee ees do. : 
DrikicA: Mearns 232232 do. 
Bn ee eee ee do. 4 
Capt. W. L. Carpenter do. ; 

aya biseinbaeieee Julius Hurter ......... do. 

Doe Se thee al ORR eo tee eer es do 
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Crotaphytus collaris Say—Continued. 

U.S. ed 
a ee Locality. ae | Date. | Collector. Remarks. 

| Feet. | 
(2) (?) Horh Huachuca, ArizOnaes-----5---- == ae oer Vegetsyera oe Sree | LT. Wilcox, 

UES; Ae 
18319 | Male.-.| Diamond Valley, Utah, 10 miles north- 4,800 | May 16 | Merriam-...| On lava rock. 

west of St. George. 
18320 | Female.|..-..- G0) beta 54b 2 oeeech anaes boece heat ane A'800)\|ae5- G02) tos (iiveeree do. 
18321 | Female.|..... Oho ee es ee oe eee cee menace 2B SUD \o25-Gesc)son- docs do. 
18322 | Female!) Oasis Valley, Nevada ......-..-.2....- ety at mime si e22 = domes. 
18323 | Male .-.| Desert Mountains, Quartz Spring, | 5,000 | May 28 ..... dO: 3-2-1 

Nevada. | 
18324 | Male ...| Juniper Mountains (25 miles east of | 6,200 | May 28 Bailey ..--. In junipers. 

Panaca), Nevada. 
18325 | Male! ..| North Kingston Mountains, Nevada ..|.....--. APTI 2S Hels aia) Gk) s356c 
18326 | Male! ..|..... CO ea see ay ee ee Leia | ence x oe ee orso ah Azend Ol Se ene 
18327 | Male ...| White Mountains, Deep Spring Val- | 5,600 | June 9 | Merriam... 

ley Slope, California. | 
18328 | Female.|.-..- (iN Sak oe 8 Ae ea Oe trae eS aG00 nia doeetiterec Chita se oe 
18329 | Male ...| Emigrant Cation, California, Pana-| 4,600 |....do...| Stephens -. 

mint Mountains. | 
18330 | Male -..| Inyo Mountains, California....-....-. | 5,000 | May 17 | Nelson..... 
18331 | Female.) Death Valley, 5 miles from Bennett |.--..--. | Mar, 25 | Fisher. ---- 

Wells, California. | 
18332 | Male ...| Coso Valley, near Maturango Spring, |.---..... May 11 | Palmer .-.-. 

| California. 
18333 | Male ...| Argus Range, Shepherd Canon, Cali- |.--..--. April27 | Fisher ---.. 

fornia. 
18334 | Female. -.... (Oi == SUN IA Oo ean AO Se nee Eeearcl Meeeeyae Safe Oe Sere ae it esce 
18335 | Female.|..... COM e oe ease smaccemecs Se eer sine Siaeces oe 2a) Ole Me emaer dows saa. 
18336 |Male-..| Argus Range, Maturango Spring, |........| WEN By leosaH Gi Sobos 

| California. | 
18337 | Male -..| Argus Range, Searl’s Garden, Cali- | 2,000 | April28 | Stephens -. 

" ornia. 
18338 | Male ...| Panamint Mountains, Willow Creek, | 4,500 | May 19 | Nelson-..--. 

California. | 
18339 | Male! ..|._... Gene ace dbodactoonc sepa abcess ends 00h Sne O sea|o ame GW acser 
18340 | Female!)._... 0; sean S355 oe ae Ee NevAs 500) |e eGOrs coals domes 
18341 | Female!) Panamint Mountains, Mill Creek, | 4,900 | May 15 |..... doiaiecer 

California. | 
18342 | Male! ... Panamint Mountains,Surprise Canon, |...-..--. | April23 | Fisher ..... 

California. 
18343 | Male -..| Panamint Mountains, 3 miles above | 5,000 | Aprill6 | Stephens -- 

Wild Rose Spring, California. | 
18344 | Male ...|..... Owe sce eae eee beers wes secs 5:000 <== dows eso iy eesac 

| | 

1 Adult. Z 

Dr. C. H. Merriam! gives the following account of the habits of 

Crotaphytus collaris : 

The ‘‘ring-necked” lizard does not inhabit the Larrea belt of the Lower Sonoran 

zone, but is common in suitable places in the Upper Sonoran, whence it descends a 

short distance into the Grayia belt. It lives among rocks, frequently in canyons, and 

is commonest in the desert ranges. In the Panamint Mountains, California, it was 

found in Surprise Canyon, in Emigrant Canyon, just above the Larrea (altitude, 1,400 

mneters, or 4,600 feet). Inthe White Mountains it was secured in the canyon leading 

from Deep Spring Valley up over the pass (altitude, 1,700 meters, or 5,600 feet), and 

~also high up on the west slope, always among rocks, and Mr. Nelson collected it in 

the Argus Mountains and in Coso Valley. In Nevada it was rather common on the 

west slope of the Charleston Mountains below Mountain Spring, and was found also 

in Oasis Valley, at Quartz Spring, at the west part of the Desert Mountains (altitude, 

1,520 meters, or 5,000 feet) ; Utah (altitude, 1,830 to 2,040 meters, or 6,000 to 6,700 feet), 

and in the upper part of Pahranagat Valley. 

In Utah a very dark form was found in company with a black form of Sceloporus 

biseriatus on the black lava rock in Diamond Valley, between St. George and the 

Upper Santa Clara crossing. 

‘North American Fauna, No.7, 1893, p. 165. 
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The Crotaphytus collaris ranges from southern Missouri through cen- 

tral Kansas to northern Nevadaas its northern limit; to Texas, as far as 
the mouth of the Rio Grande; to the city of Chihuahua and to south- 

eastern California, to the Sierra Nevada, beyond which it has not yet 

been found. Stejneger,! remarks as to its distribution in this diree- — 

tion: 

In spite of the fact that this species, in certain localities at least, ascends the 

mountains as high as 5,600 feet, it does not occur anywhere within the interior valley 

of California, nor does it pass beyond the San Bernardino range; in fact, it does not 

seem to reach the coast anywhere; it is evidently an inland desert form. 

CROTAPHYTUS RETICULATUS Baird. 

Crotaphytus reticulatus BAIRD, Proc. Acad. Nat. Sci. Phila., 1858, p. 253.—BouULEN- 

GER, Cat, Liz. Brit. Mus., II, 1885, p. 2038. 

Fig. 20. 

CROTAPHYTUS RETICULATUS BAIRD. 

X 2. 

Ringgold Barracks, Texas. 

Cat. No. 2692, U.S.N.M. 

External characters those of C. collaris as to width of head, large 

size of plates, division of suborbitals into a series of 6 or 8 nearly equal 

plates. The scales on the chin and throat, however, are much smaller, 

those on the gular fold scarcely imbricated, and considerably less than 

those between the fore legs, instead of the same size, as in C. collaris 
and wislizenti. Scales on the inferior surface of legs carinated; 

mucronate rather smaller than in C. collaris. Scales of the head, and 

especially those on the border of the auditory meatus, less tubercular 

than in C. collaris; hence no serrate on border. 

General color in spirits, brownish gray; entire upper and outer sur- 

faces of head, body, limbs, and tail covered by a network of light ash, 

' North American Fauna, No. 7, 1893, p. 165. 
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the meshes quite regularly hexagonal, covering eight to twelve scales 

in width, and here and there abruptly dark brown, instead of the pale 

ground color. The chin with somewhat similar reticulations in one 
specimen, in another the web coarser. The rest of the under parts 

throughout are yellowish. In a female specimen with inconspicuous 

femoral pores there is no trace of a collar on the neck as in collaris. 

In a male with the pores very large and black there is a dull blackish 

collar on the throat passing around the sides of the neck, but inter- 

rupted above the middle of throat is bluish. There are no indications 

whatever of white spots, as in collaris. 

This species is quite similar in form to the C, collaris, but differs in 

the smaller gular and less prominent auricular scales. Its coloration 

is entirely different, lacking the double interrupted collar on the neck 

and the white spots. Any approach to the reticulation described is 

never seen in collaris, except in very young specimens, and then much 

more irregular and combined with transverse light bands not found in 

reticulatus. 

This handsome species continues rare, the four specimens below 

mentioned being the only ones that have come under my observation. 

Crotaphytus reticulatus Baird. 

ses 
| Number | = 

c Pp 6 . =) ol- | . JUN € > OF spec- parvogue of speci- Locality. Wiser ¢ | From whom received. |X aturelof SEEN 
: mens. i | 

| . | . 

2731 | 2 | Laredo, Texas .--.- Sa COE C CCS sere | Maj. W. H. Emory, | Alcoholic. 
: a | U.S.A. 

2692 2 | Ringgold Barracks, Texas) Saeeescas nee | paQuccudaseadasbasecoons do. 

CROTAPHYTUS WISLIZENII Baird and Girard. 

Crotaphytus wislizenit BAIRD and GIRARD, Proc. Acad. Nat. Sci. Phila., VI, April, 

1852, p. 69 (New Mexico); Stansbury Rept. G. Salt Lake, 1852, p. 340, 

pl. m1, and in Mex. Bound. Surv. Rept., 1859, p. 7, pl. xxx1.—Bocourt, 

Miss. Sc. Mex. Rept., 1874, p. 155, pl. xvi bis., fig. 4. -BOULENGER, Cat. Liz. 

Brit. Mus., II, 1885, p. 204. 

Crotaphytus gambeliti BAtRD and GIRARD, Proc. Acad. Nat. Sci. Phila., VI, August, 

1852, p. 126. 

Crotaphytus fasciatus HALLOWELL, Proc. Acad. Nat. Sci. Phila., VI, December, 

1852, p. 206; Sitgreaves Rept. Zuni, 1853, p. 115, pl. v (same description as 

preceding). 

Leiosaurus hallowellii AuG. DuMbRIL, Arch. Mus., VIII, 1856, p. 533, note 1. 

Crotaphytus copet YARROW, Proc. U.S. Nat. Mus., V, 1882, p. 441. 

Crotaphytus silus STEJNEGER, North American Fauna, No. 3, 1890, p. 105; No. 7 

Pt. 2, 1895, p. 170. 
, 

Head narrow; its width scarcely two-thirds the distance from snout 
to ear. Supraorbital plates only moderately smaller than those in the 

middle and front of head. Of these plates there are three or four series 

between the middle of the orbit and eleven or twelve between their 

anterior extremities. Infraorbital chain composed of one long plate, 

and one or two short ones at either end, about eight between the ros- 
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‘trils. Scales on belly subhexagonal; on the back smaller, rounded, 
tubercular, and not larger along the middle line. Scales of gular fold 

as large as those between the fore legs. Femoral pores about 18. 

Seales on the under surface of the feet hard and smaller; only obso- 

letely carinated or quite smooth; on the dorsal surface of the tail — 

behind obsoletely keeled; elsewhere smooth. Tail about twice the 

body; hind foot about two-fifths the body; no dark collar; general 

color a brownish yellow, with rather obsolete circular and pretty large 

blotches distributed pretty uniformly over the back and sides of head 

and body and exposed surfaces of the legs, the interspaces finely dot- 

ted with yellowish (on single scales). The tail is ringed alternately 
with brown and yellowish, the brown rings forming two blotches on each 

Fig. 21. 

CROTAPHYTUS WISLIZENIL BAIRD AND GIRARD. 

x $ 

San Bernardino, California. 

Collection of E. D, Cope. 

side, generally separated narrowly above (sometimes confluent), but 

more or less confluent obsoletely below. The under parts are yellow- 

ish, the chin with broad longitudinal stripes of obsolete bluish (not 

reticulations). 
Sometimes the whitest dots are disposed so as to constitute an indis- 

tinct reticulation with the large rounded blotches in the meshes. There 
are generally two dorsal series of these blotches much larger than the 

others. There are usually more or less faint traces of transverse light 

bars on the back, especially toward the base of the tail, and sometimes 

on the flanks; in young specimens distinctly traceable as far as the 

head. 
In younger specimens, the light spotted reticulation is more continu- 
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ous, and in fact confluent. It is then generally of an ashy gray color 

(in alcohol), embracing large dark rounded or oval spots. Sometimes the 

ground color is ashy, with distant rounded spots. The yellow transverse 

bands are very conspicuous, eight or ten from head to tail, and about 

forty on the tail. The supraorbital region is generally faintly margined 

internally with yellowish. An external margin extends to the nos- 

trils. There is a yellow band across the snout anterior to the nostrils 

and continuous with a yellow edge of the upper lip; this sends back a 

short branch between the nostrils. There is also a short yellow line 

from behind the eye. The chin is always streaked longitudinally with 

bluish. 
With a large series of specimens before me I must confess my inability 

to separate the C. gambelit of Baird and Girard from wislizenti, the sup- 

posed differences not being constant. The absence of the light spots 

was the chief character of the type specimen, the greater size of the 

scales being due to its larger dimensions than the type of wislizenit. 

The Crotaphytus fasciatus of Hallowell (type No. 2736) is precisely 

identical with the gambelit type, having very conspicuous transverse 

bands. The white dots of typical wislizenii, however, are very distinct, 

Dr. Stejneger has separated those individuals from California as a 

distinct species under the name of C. silus.! The sole definition given 

is the following: 

‘Similar to C. wislizenii, but with the snout much shorter and more truncate in 

profile; greatest width of head equal to or greater than distance from nostril to ear 

opening; distance between nostri! and inner anterior orbital angle considerably less 

than vertical diameter of ear opening.” 

Were the above characters constant they would not alone character- 

ize a species of lizard, and examination of the series in the national 

collection shows that they are not constant nor correlated with any 

other character. I find a more reliable peculiarity of the Pacific repre- 

sentatives of the C. wislizenii to be the character of the scales of the 

palm and sole, in which it resembles the two species already described, 

C. collaris and ©. reticulatus. This character, however, fades out and 
grades into the typical condition, even in Californian individuals. Thus 

specimens with palm and solar scales keeled are Cat. Nos. 8157, 9581, 
11757, 11790, and 12663. The keels are not so strong in Cat. Nos. 2685, 

2717, and 2722. They are wanting in Cat. Nos. 8632 and 14195; all from 

the Pacific region. Specimens taken by myself near Pyramid Lake, 
Nevada, have the subdigital scales keeled and mucronate. The ground 

color is dark, and it is crossed by light orange crossbars, which inclose 

subquadrate areas. In one specimen these areas tend to be broken up 

into large oval spots. In the type of C. copei, from the southern part 

of Lower California, the subdigital lamellee are equally carimate and 

mucronate, and the quadrate color areas consist of from six to nine 

round spots. 

!'North American Fauna, No. 3, 1890, p. 105. 

NAT MUS 98 Wy 
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We have here, then, a tendency to the formation of a race, which is 

not sufficiently pronounced to have produced a subspecies. 

The Crotaphytus wislizenii belongs to the fauna of the Great Basin 

division of the central region, ranging into the northern part of the 

Sonoran and into the southern part of the Pacific. I found it common | 

as far north as Pyramid Lake, in northwest Nevada, and Dr. Wortman 

sent me specimens from the Bruneau River, in southwest Idaho. It 

does not range nearly so far east as the C. collaris, not passing, so far 

as known at present, the Pecos River of Texas. 

This is a very active species, and is more or less carnivorous in its 

habits. I took from the stomach of one a fully grown Uta stansburiana. 

Crotaphytus wislizenti Baird and Girard. 

‘ ,| Number = : 2 

ee of speci- Locality. ee From whom received. geo: Te 
? mens. | : ‘ 

2770 | Colona dOeeereabe = cetera) elena nlareiel eter H. Mollhausen .-.-..--- Aleoholictype. 
2736 i eDona Aman Mies Cops sem eeeieinetietet=tsretel= Capt. L. Sitgreaves, | Alcoholic; 

US AS type of fasci- 
atus, 

2722 DRC aiforsmi ae ar te or eins |= seem tm mime loin Dr. W. Gambel......-- Alcoholic; 
type of gam- 
beli. 

8080 15 | Dome Canyon, Nevada..| —— —, 1872 | Dr. H.C. Warrow sess Alcoholic. 
8157 | BATIZONGM aciaa cece sae — —, 1871 | Dr. W. A. Hammond, do. 

U.S.A. 
5064 Ay | Pecos River) WO Ase ac. are arate alm alm mle ie | sm ie le me do 
4274 1 | Laguna, New Moxien .-.|--cs0s--c2sce- Lieut. J. C. Ives,U.S.A do. 
8475 1 | Santa Fe, New Mexico... July — | 1874 H. W. Henshaw .....-- do. 
4930 1 Southern. Witahiz:.2steecs« those setae een Dr OC) Brewer veces sses do 
2720 SM GRP eyo 1 ae Saeongee ses cong soconsasoos peat Ee G. Beckwith, do. 

2717 OMG bags Anes ceco ad sacencpcaconsas Lieut. R. 8S. William- do. 
son, U.S.A 

9371 fle RA ARS ae eroD OR EOD ale 90 Inn monconecs oud Nanaamonas scam aapsheiosc do. 

2698 G6) | MNiGariose dive ae sce a ceemine| metic sctolcieretaetoee Lieut. E.G. Beckwith, do. 
U.S.A. 

9372 DS eat eee eee wialatacta (ese eee |e ce seialeretnisierets Col. J. D. Graham, do 
U.S.A. 

2765 3 | Salt Lake to California.-|.-..-.......... J. 8. Bowman..-----.-- do. 
9516 4 | Pyramid Lake, Nevada.| May —, 1877 | H. W. Henshaw ..-.--- do. 
8632 1 | Southern California ....) —— —, 1875 | J. A. Hasson .-....-...- do. 
9581 2 | Near Fort Tejon, Cali- | —— —, 1863 | W.M.Gabb..........- do. 

fornia. 
2685 DW ISOMOTH ome wer emis ee oats leiaiata tereteteretaiate ate Col. J. D. Graham, do. 

WAS. cAc 
11757 1 | Fresno, California ....--. —— ——~ 1879" | (Gustav eisen cencces do. 
11771 4 | Camp 12, Nevada eons — —, 1867 Bohert Ridgway ------ do. 
11730 2| Truckee River, Nevada.|} July —, 1867 |.....do......--..- do. 
11833 2 | Old Fort (Cobb, Lexas)--|-- ----.-------- Dr; Palmer - do 
11790 5 | Fresno, California .-....| -—— —, 1879 | Gustav Eisen ... do. 
M2663 cece. 555 | La Paz, Lower California|.--..--.-....-- I, ReWing ec secceet a= Alcoholic; 

| type of @. 
copei. 

11790 7 | Fresno, California ....-.-. 1879 Gc UATaVs BOSOM ee eese cer Alcoholic. 
11811 9-) CR) xe cade ceet aac toe seal eceeme ne ca nes coee sees eee eee do. 
11935 1 Camp Mohave, Arizona.| —— —, 1877 | Dr. R. E. Lightburne .. do 
11859 1 | Camp Whipple, Arizona | —— —, 1865 | Dr. E. Coues, U.S.A -. do. 
11730 3 | Truckee River, Nevada.| July —, 1867 | Robert Ridgway ..-.-.-. do. 
11757 2 | Fresno, California ..-..- —— —, 1879 | Gustav Hisen .2-...--. do. 
11771 3 | Camp 12, Nevada ...-... — —, 1867 | R. Ridgway ....-....-. do. 
10621 1 le fa 0) Pees set is aaa bees Seine dus aas here Saasoedoboasossac5gne do 
10620 | iT Ua 0) ea eee | ee eel Pricioc no coaainontcmoaconcs do. 
10622 BIG) Rn ane Bese see aoe Le cocceoncod Se ssecognocemnca at oneton do. 
OVE Gil Seepincweine Vulture, Arizona ecease|- ee ceectserees Stejneger .-..-.--5---- do. 
1155-7) eesepseeees Little Colorado, Arizona|..-..-...-..--- Merriam & Bailey - do. 

A5SDIEOy bee dese ae Painted Desert, Lower |.....- Galdqupece vias cic Ojeic Sve sites ore nels do. 
California, western 
Arizona. 

NGBOG Seo meise te ote Mountains, northern |Soce.eeseeeeees @; RsOreuth.-=.ke cee do. 
Lower California 

AGGOESE serie = Colorado Desert, ‘Cali-"|-c--. cee sees cl ecene Que es teeeeeeecees do. 
fornia. 

RGSHS) |e roe ns Ss TPueson; A vizond 2. e- o|ssee ee ease ees P. TiS GWYsee = 2ese cee do. 
LED Soate cementless ee QO%; sca swescoceeweucdlcc ce pue eee eee oulecce OOLete cece saa etee do. 



CROCODILIANS, LIZARDS, AND SNAKES. 259 

Crotaphytus wistizenii Baird and Girard—Continued. 

| Number Tae 
Eamioeue ce epeck Locality. Miben ok From whom received. Barre okepee: 

TEOIVGIET BAeeepeore Sl ePomas Neva dem ace) meester aries Drshealmoneceeeesee A leoholie. 
HGROY) bemesoeses Norales; Arizona ces sce eeese tana cases Jeb hel Sopeeqeccenoe do. 
GGG) Seabee cee Colorado Desert, San |........ coeocee CyRA Orcutt .e see Leet do. 

Diego County, Cali- 
fornia. 

GEE seeeneasee i Monntains) nOLGbhermn! |2s2..2/-scescess|cea-- Oz ees sae aeiees do. 
Lower California. 

NG968!|saasee 55 5- ‘TPnesonwATIZON apes sese eles eaeeset eee IPM OUyescse eeeceee do. 
TALSOS pereeece col eee 0 SSG, ee Steg Serene e nee eel nears Ose oe see ee do. 
TY SSR eeonesa | Colorado Desert, south |........-...... i, Stephens ..-+---.... do. 

is Salton Lake, Cali- 
ornia. 

19350-51 |.--------- Mexican boundary line -|.....--..---.-- Drab A. Mearnsies--- do. 
Aiea stasinc ese Snake River bottoms, |-.............- U.S. Fish Commission. do. 

| near Bliss, Idaho. | 
PASDOROT || .- soso Wumar Desert; Mon=2005 |oe.cssee eee e| Dr. E. A. Mearns ......| do. 

Arizona. 
HIER eeeopsease Gardners: Waguna’ Sal= |222----2-5---2-|2---- G@sesodcoSensoaeear do. 

ton River, Lower 
California. 

OY eee lBNewaekivers \Coloradolte-cacesecserec scene Goetee sean sees do. 
Desert, San Diego 
County, California. 

GSpot Coyotes Wells; Coloradoli|\tesseo-seeecces lone I) oieriepie bmeicrtc ks do. 
Desert, San Diego 
County, California. 

ZA) Ee seeeosee Gala River, Gila,.County,, |2-2-------~----.+|.2--- DORR eee esos do. 
| _ Arizona. ~ 

PeLOT \ss4---=2-=-| as Cruces, New Mexico'|.........-<---- Dr. T. D. A. Cockerell - do. 

U.S. = : 
WN, M, [Sex and Locality. ren Date. Collector. Remarks. No. | 28¢- : 

TT = 

Feet | 
Teli) || PIG) = el) (Sib (ECO OG) naanocencconecboceocnon |seseaciee May 13 | Bailey ..-.. 
18259 | Male -..| 10 miles northwest of St. George, Utah.| 4,800 | May 16 |..... dows: 
18260 | Male -..| Mountain Meadows, Utah .............|........ May 17 | Merriam... 
18261 | Female.|-.-.- Gl) Ce scepedadébeastonbed soSHsoduSTers beeedees Saati aalEaassty Lenk 
18262 | Female.|-..-.-- GIO) poesbceoacse seas dosecucooRSde nas SaSabee- Spec meal Boner dO eccce 
18263 | Female.|....- GIS aco Gb da su C ERED DEC COBE Coc HON Sonearee Behar: ella is ti ean See 
WezG4y Hemale-| Panaca, Nevada......-----5-----------|-.ese05- | May 19 | Bailey -..... 
HS2E>) Male 2-2) Vegas Valley, Nevada.......----2:.+---|.--.0s5- Mayas 2i eens doze. 
18266 Female.) Tule Canyon, Mount Magruder, Nevada|.....--.| June 5) Merriam... 
WeZO7e Male —-5| Quartz Spring, Nevada ...--.:----:-.--|.s0..-.- | May 28 |..... domes: 
18268 | Male...) Amargosa Desert, Nevada.....-........|........ INE SBI gangs Ghoyaseer 
18269 | Male -..| Sarcobatus Flat, Nevada...-........... 4,600 | June 2/| Bailey ...-. 
18270 | Female.| East foot of Charleston Mountains | 4,800 Apr. 30 |..... Go) sec 

} (Cottonwood Springs), Nevada. { | 
18271 | Female.) Grapevine Mountains, Nevada ........ 4,800 | June 10 | Nelson..--. 
|18272 | Male ...| Timpahute Mountains, Nevada.......-!........ May 26 | Bailey ...-. 
18273 | Female. |. --.- Ce SARE Soe Shes oes eer SOs eMe Biel BABB Sec eee do =e <\eres== GWyogose 
18274 | Female.) Indian Spring Valley, Nevada ..-.---..|.....-.. | May 28 | Merriam... 
18275 | Female.|.-... Operate Sie seeker unise sal ace Sega | May 29 |..-.. domenes 
,18276 | Female.| Pahrump Valley, Nevada ..............|........ | Apr. 29 | ‘Bailey ..--.- 
mB NUel emer sere LO i52=-4oelass ceinw coe eieeescicl-cnaice ceclemocuce & Beet) eras Sore dOjeestais 
18278 | Male ...|....- GREE Suns Sanepeccbe seaaeecaces Bra Moreeeae | Apr. 28 | Merriam... 
18279 | Male ...| Pahranagat Valley, Nevada.........--.]....-.-- May 23*|) Bailey ----- 
18280 | Female.)..-.. GO sean ono bape rE nACSHUEepaepaneHenaeloecorees Maver 25 beac. UlSodae 
18281 | Female.| Pahranagat Mountains, Nevada ......-|.......- May 26 | Merriam... 
18282 | Female.| Oasis Valley, Nevada ...........--.--..|....-.-- June 1 |.-... doves. = 
Heaepa valence Darwans California cscs. osstse..ceceeclenccece. May 29 | Palmer -...- 
18284 | Male ...| Panamint Valley, California ....... ...|......-. | Apr. 24 | Merriam..- 
18285 | Male...) Panamint Mountains, Wild Rose} 5,300) Apr. 16 | Bailey ...-. 

Spring, California. 
18286 | Male! ..|....- ONS neat bass eopebe sordan te pEaeaseee By S00h|seee CO) me lees doeess: 
18287 | Male ...| Panamint Mountains, Cottonwood | 4,900 May 26 | Nelson..... 

Canyon, California. 
18288 | Female}]....- OD. S058 5 Sa eee Be Ree ee aba set 652000 | Sascdors laa doe: 4 
18289 | Female.|.-... ai anuodegne Bae ee nasee pom aae case ecwaek: June 14 |..... Gkipaeeed | 3,900 feet 

above Salt 
5 Wells. 
18290 | Male! ..| Garlick Spring, California...........-.|......-. Mar. 14 | Palmer ..-.. 
18291 | Male! .. ey. (Saratoga Spring), Cali- |......-. Mar. 8) | =2:- domes 

ornia. ; 
18292 | Male ...| Argus Range, Shepherd Canyon, Cali- |......-. Apr. 28 | Fisher..... 

fornia. } 

1 Young. 
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Crotaphytus wislizentt Baird and Girard——Continued. 

U.S. ¢ : 
N.M,| Sex and Locality. ro Date. Collector. Remarks. Say age. ude. 

Feet 
18293 | Female.| Owens Valley, Independence, California].......- June 14 | Palmer .... 
18294 |Male...| Mohave Desert, Southern Pacific |........ June 26 | Merriam... 

Railroad, California, 2 miles below 
Cameron. 

18295 | Male ...| Mohave Desert, 15 miles east of Mo- |......-. Sept. 11 | Stephens --. 
have, California. 

18296 | Male ...| Mohave Desert, north base of Granite |.....--. Apr. 5 | Merriam... 
Mountain, California. 

IEP Ey OPEN iegalels Chet Chee Or iheyneit Rese eSeeeeOe ln eae Eanmricks: June 244.222 Noe esse 
18298 | Male -..| Kernville, California.--...-.....-.-.---|....---- June 23 | Palmer .... 
18299 | Female-| Colorado Desert, Palm Spring, Cali- |......-.- Sept. 27 | Stephens -. 

fornia. 
188003 ‘Hhemale=| GososCalifornia |: 9-222 0-5)... os- ess. 6 Hoeeee bie May 28 | Fisher-.--. 
18301 | Male! ..|..-.- Gey pemsapasescns sdzocercsdootssecSonifsosunsss May 19 | Palmer ..-. 
18302 | Male ...| Panamint Mountains (Emigrant | 4,400] Apr. 14 | Bailey ..... 

Spring), California. 
18303 | Female.| Saline Valley, California........-..2.-. 4,000 | June 30 | Nelson-.-.---. 
18304 | Female!|....- UD) Sobidesto2 ace coc saddeeisesesscsor 2,300 | May 22 |-.-... dp aesen 
18305 | Female.| Owens Valley, 20 miles west of | 4,500! July 3 | Stephens -- 

Bishop, California. 
18306 | Male ...| Lone Pine, California Fisher -..... 
18307 | Female.|.-..- GO Were cde cee cor coewecm cise awismewecisellaon ne teat) SUMS son ane 00) 22225 
18308 | Male ...|..-.- OD cba nctesecttesre pa ciaanidereicsesnnn seers =. ehdo)2 <i sPalmerees- 
18309 | Female.|..... MO 2. tise macmenk vicelininvicees shes ar | ce ekee| ONO! BOMaS Soa O'sscien 

1Young. 

As to the food of this species Dr. Stejneger remarks: 

The ferocity and greed of this species is well illustrated by several of the speci- 

mens caught. Thus the stomach of a young male (No. 18291) was found to contain 

two full-grown lizards, Uta stanburiana, while an adult female (No. 18276) whén 

opened gave up one full-grown horned toad, Phrynosoma platyrhinos, besides rem- 

nants of a grown specimen of her own species. 

The habits of Crotaphytus wislizeniti are given by Dr. Merriam! as 

follows: 

The leopard lizard is abundant in most, if not all, of the Lower Sonoran deserts 

of the Great Basin, from southern California eastward across southern Nevada to 

Arizona and southwestern Utah. While properly belonging to the lower Sonoran 

zone, it ranges up a certain distance into the Upper Sonoran, occurring farther 

north and higher on the mountain sides than either Callisaurus or Dipsosaurus, and 

usually a little higher even than Cnemidophorus. 

It was found in abundance in all of the Lower Sonoran deserts traversed, from the 

Mohave Desert, Panamint and Death valleys, Ash Meadows, the Amargosa Desert, 

Indian Spring, Pahrump, and Vegas valleys to the Great Bend of the Colorado, and 

thence northerly through the valleys of the Virgin and Muddy, across the north- 

west corner of Arizona to the Santa Clara Valley in Utah, and Pahranagat and 

Meadow Creek valleysin Nevada. The upper limit of its range was not reached except 

in a few places, as indicated by the following localities. It was abundant through 

Antelope Valley, at the extreme west end of the Mohave Desert, ranging thence 

northerly through the wash or open canyon leading to Tehachapi Valley. (It was 

not seen in Tehachapi Valley, which is not strange, as a sharp, cold wind blew the 

only day we were there.) It ranges completely over Walker Pass (altitude of divide 

1, 550 meters, or 5,100 feet) and is common in Owens Valley, ranging as far north at 

least as Bishop Creek, and as high as 1,980 meters (6,500 feet) along the west slope 

of the White and Inyo mountains (opposite Big Pine). On the east side of the White 

Mountains it is common in Deep Spring and Fish Lake valleys, and was found on the 

1 North American Fauna, No. 7, 1893, p. 167. 
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northwest slope of Mount Magruder (below Pigeon Spring) as high as 1,980 meters 

(6,500 feet). It was seen at the same elevation in Tule Canyon, but does not reach the 

Mount Magruder plateau (altitude about 2,450 meters, or 8,000 feet). Coming up 

through Grapevine Canyon from the northwest arm of Death Vailey it spreads over 

Sarcobatus Flat, and ascends the south slope of Gold Mountain a little higher than the 

creosote bush (Larrea), which stops at about 1,640 meters (or 5,400 feet) on the most 

favorable southwest exposures. It is common in Oasis Valley (coming in from both 

Sarcobatus Flat and the Amargosa Desert), and doubtless ranges over most of the 

Ralston Desert. It was found on the Desert, Timpahute, and Pahranagat mountains, 

as well as the intervening deserts, and on Pahroc Plain, and thence easterly across 

Meadow Creek Valley and the Juniper Mountain plateau (along the boundary between 

Nevada and Utah) to the Escalante Desert in Utah, and thence southerly through 

the sage brush to Mountain Meadows and the Santa Clara Valley. It was common 

on the Argus and Panamint mountains, and on the latter was taken as high as 1,610 

meters (5,300 feet) near wild Rose Spring, and may range higher. 

Crotaphytus wislizenii, in company with two other Great Basin lizards (Cnemido- 

phorus tigris and Uta stansburiana), two desert birds (Harporhynchus lecontet and 

Campylorhynchus brunneicapillus), the antelope or white-tailed squirrel (Spermophi- 

lus leucurus), and a number of desert plants (among which may be mentioned the 

tree yucea, Yucca arborescens, Tetradymia spinosa, T. comosa, Lycium andersoni, L. 

cooperi, Hymenoclea salsola, Eriogonum fasciculatum, and Ephedra nevadensis) passes 

over the low summit of Walker Pass (altitude 1,550 meters, or 5,100 feet), and 

descends westerly to Kern Valley on the west slope of the Sierra. From Kern Val- 

ley Crotaphytus wislizenii ranges southward to Havilah, if not to Walker Basin. 

The leopard lizard is chiefly a vegetarian, feeding on the blossoms and leaves of 

plants; but is also carniverous, devouring the smaller lizards, horned toads, and even 

its own kind, besides large numbers of insects, as determined by the examination of 

many stomachs. In the Argus Range Dr. Fisher surprised one in the act of swal- 

lowing a scaly lizard (Sceloporus) two-thirds its own size. 

In many lizards, as well known, the male assumes a special coloration during the 

breeding season. The present species is a notable exception, the male remaining 

the same, while the female undergoes a remarkable change. The whole under sur- 

face and sides of the tail become deep salmon or even salmon red, and the sides of the 

body assume the same color, either uniformiy or in blotches. The red markings on 

the sides usually begin as spots, which soon unite to form transverse stripes. The 

central part of the back is not affected by the change, and the dark markings on the 

sides remain distinct. None were seen in this condition until May 20, when the first 

red one was found on Pahroe Plain, Nevada, but dozens were seen afterwards in 

Pahranagat Valley, Indian Spring Valley, the Amargosa Desert, Tule Canyon, and 

numerous other localities. The change does not take place till late in the develop- 

ment of the egg. Many pairs were observed in copulation in Diamond and the Upper 

Santa Clara valleys, Utah, and thence northward to Mountain Meadows and the 

Escalante Desert, and westerly across the Juniper Mountains to Meadow Creek Val- 

ley from May 17 to 19, but no trace of the red coloration had appeared. The red 

individuals were always found to contain large eggs, generally measuring from 12 
55°75 

to 15 mm. in length, with the coriaceous shell already formed. 

SAUROMALUS Duméril. 

Sauromalus DuMERIL, Arch. du Mus., VIII, 1856, p. 535.—Bocourt, Miss. Se. Mex., 

Rept., 1874, p. 149.—Corn, Proc. Acad. Nat. Sci. Phila., 1864, p. 177.—Bovu- 

LENGER, Cat. Liz. Brit. Mus., II, 1885, p. 202. 

Euphryne Barrp, Proc. Acad. Nat. Sci. Phila., 1858, p. 253. 

A gular fold and one along side of body. Sides of neck much 

wrinkled. Femoral pores. Scales everywhere smali but lozenge-shaped 
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and imbricated and nearly equal. Tail conical, shorter than the body, 

with very short whorls. Claws very thick and strong, anterior much 

larger. Ears not concealed. Nostrils superolateral, in line with can- 

thus rostralis. Tongue fleshy, with ten inferior terminal oval sessile 

pads. Palatine teeth distinct. Palate scarcely scooped out between 

posterior nares, which are farther back than in Crotaphytus. Posterior 

teeth (especially lower) with five lobes; anterior almost to very end of 

jaw, with three. 

This genus is allied to Uta, and an approach to it is made by the Uta 

thalassina Cope. 

The following description of the osteology of this genus is based on 

a Skeleton of the S. ater, belonging to the U.S. National Museum. 

The premaxilliary has a long spine above and a transverse posterior 

border below with the anteriorly directed button process. The nasals 

are well developed and distinct in spite of the large size of the nares. 

Frontal entire, rather narrow, grooved on the middle line below, and 

including pineal foramen, which touches the coronal suture. Parietals 

divided, perhaps abnormally in specimen. Supraoccipital loosely 

attached, but fused with exoccipitals. Prefrontals large, not extend- 

ing over orbits; lachrymals small, in contact with jugal. Postfrontal 

distinct, small. Apex of postorbital cartilaginous, inferior face in long 

contact with jugal and supratemporal. Paroccipital not large; parie- 

toquadrate arch well separated from exoccipital. Postoptic not reach- 

ing frontal, superior extremity expanded backward and forward. 

Petrosal very short above, prolonged below, inferior groove looking 

laterally. Fenestra ovalis and foramen nervi octavi sunk in deep fossee. 

Vomers entirely separated from maxillaries, not produced, but sepa- 

rated by a groove behind. Palatines with a short maxillary process. 

Palatine foramen moderate; pterygoids divaricating from each other 

outward. Ectopterygoid produced downward at the posterointernal 

angle. Pterygoids grooved from basipterygoids backward on internal 

side. Quadrate with two conchs, the internal one flat. The epistape- 

dial cartilage is largely ossified. 

Presphenoid a slender rod; sphenoid and basioccipital confluent. 

Occipital condyle with exoccipital elements slightly marked above. 
In the mandible Meckel’s cartilage is completely inclosed. The 

splenial is produced but little beyond the splenial foramen. Coronoid 

extended a little anteriorly at base on external face of ramus, and a 

little farther on the inner side. Dentary extending as far back as 

coronoid. Articular and surangular distinct. 
The premaxillary and anterior maxillary teeth are simple; the other 

maxillaries have two or three denticles anteriorly and one posteriorly. 

In the dentary bone the teeth (except in front) have two denticles on 
each edge. 

The hyoid apparatus displays a pair of parallel but separate second 

ceratobranchials about half as long as the first ceratobranchials. Cera- 
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tohyals slightly expanded proximally, articulated at end of moderately 

long hypohyals. 

The vertebre display a zygosphenal articulation. Five cervicals dis- 

play free intercentra, and four of them have no ribs. Ribs extending 

to sacrum. The two sacral centra and diapophyses are distinet, but 

the second diapophysis has a median longitudinal groove. Caudal 

centra of the distal half of the tail segmented, and possessed for the 
middle of the length of double diapophyses, between which the fissure 

passes. Diapophyses long on basal third of tail. Neural spines low 

everywhere; on the caudal vertebre they stand at the posterior end, 

and send a keel to the anterior end, where it is elevated into a low 

anterior spine. Chevron bones intercentral. Four sternal ribs and 

two from the xiphoid rod. 

Seapula very short, with a large superior proscapula. Coracoid with 

two notches. Sternum wide and emarginate posteriorly, spreading the 

xiphoid rods far apart. No fontanelle. 

Pelvis with the pubis transverse and the pectineal process external. 

Ischia rather slender, with a short symphysis, and each with a long 

tuberosity. 
This genus is remarkable for the combination of characters it dis- 

plays. The zygosphenal articulation allies it to Dipsosaurus and the 

larger Tguanidie, but the separated ceratobranchials, and the wide 

sternum are like that of the Phrynosomas, with the exception of the 

fontanelles. The transverse pubes have a similar significance. 

Of the habits of the species of Sawromalus, Dr. Stejneger remarks:! 

It has long been suspected that these lizards live on vegetable food, in fact, Dr. 

Streets’ statement (Joc. cit.) as to the nature of their excrete made it almost certain; 

but, to remove all doubt, I had the stomach of one of the large specimens (collected 

by Mr. Townsend) opened, and Prof. W. B. Barrows, of the U.S. Department of Agri- 

culture, had the kindness to submit the contents to one of the experts in that line 

for examination. He reports that the contents are exclusively vegetable and that 

the numerous seeds are those of a malvaceous plant, probably Spheralcea hastulata. 

Two species of this genus are known, which differ as follows: 

Nuchal seales spiny, the largest almost as large as largest preauricular spines; dorsal 

seales ending posteriorly in a long obtuse spine; dorsal scale rows average 16 to 

a head length; number of ventral scale rows from gular fold to anus averages 

118; number of scales round thickest part of tail averages 50; femoral pores, 

12-15; larger average length, 540 mm. (Stejneger)-.......------.----- S. hispidus. 
Nuchal scales tubercular or smooth, none of them half as large as largest preauric- 

ular spines; dorsal scales squarish, smooth, without spine; dorsal scale rows 

average 32 to a head length; number of ventral scale rows from gular fold to 

anus averages 165; number of scales round thickest part of tail averages 76; 

femoral pores, 15-18; size medium, length 314 mm. (Stejneger) -....----- S. ater. 

| Proceedings, U. S. National Museum, XIV, 1891, p. 411. Ss, ) , >t 
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SAUROMALUS HISPIDUS Stejneger. 

Sauromalus hispidus STEJNEGER, Proc. U. 8. Nat. Mus., XIV, 1891, p. 409. 

Sauromalus ater. STREETS, Bull. U. 8S. Nat. Mus., No. 7, p. 36.—TOWNSEND, Proc. 

U. 8. Nat Mus., XIII, 1890, p. 144. 

Habit very stout, head depressed, body less so; nostrils large, tubu- 

lar, opening upward and outward; upper head scales large, consider- 

ably larger than the supraoculars, those of the parietal region largest, 
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Fig. 22. 
SAUROMALUS HISPIDUS STEJNEGER. 

x 2. 

Angel Island, Gulf of California. 

Cat. No. 8563, U.S.N.M. 

tubercular, some nearly conical; three series of strong conical scales in 

front of ear; several series of large conical tubercles on side of basal 
half of mandible; neck above very rough, covered with large but 

obtuse spines, most of them fully as large as the anteauricular denticu- 
lation, and descending on the postauricular fold, sending a strong 

branch forward, nearly connecting with the mandibular spines; dorsal 
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seales large, 16 in a head length, ending posteriorly in an obtuse spine, 

even the smaller scales above and back of the arms being spiny; ven- 

tral scales smaller and smoother, but the outer posterior corner some- 

what projecting and pointed, about 118 scales in a line from anal open- 

ing to gular fold; scales on limbs large, about the size of those on 

nape, carinated and obtusely spinose; femoral pores very large, 15 on 

each side; scales on tail in verticils, large, about 44 in a verticil round 

the thickest portion at base, on the upper surface carinate and strongly 

spinose behind. Color (in alcohol) apparently uniform brownish olive, 

though in life they are said to be ““marked with one, two, or three 

large, rounded, or irregular grayish blotches somewhere on their body.”! 

In addition to the type specimen I have before me three others nearly 

as large, collected by Mr. Charles H. Townsend in the same locality. 

They agree in all essential characters with the type, some of the details 

and measurements (in millimeters) being found in the following table: 

Sauromalus hispidus. 

n De | | 

PA ES ee. | 
Bebo ere pert om : = 

U.S. so ei 35 OS = iI & 
Collector and F Es Se Sie Se Se lierea ay 

N. M. ARENT Locality. Date. Sm | & By Pes = 

5 Se |isc) | es = S 
mie Wl eee | alee B = 
ail ioe lca ate hy cet cana le 
Seen Pua all] Be 8 
= Psalm | & a = 

| mm. | mm 
8563 | Streets ..-..-...- Angeliisland, Gulfiof |-=.-=-----.-.-- 16} 118 44) 33) 585 285 

| California. | 
15873 | Townsend, 24.--..]....- UM aeccoqasnaceaeer | Mar. 29, 1889.| 19) 116] 55) 48) 552) 275 
15874 | 22 2 dorset e =: eeeee Ore ee ese doreseee: | 15] 113] 43) 22) 562.) 2092 
15875 |..... dpe soe: RR ieee Seta tee lionan daterese: 14| 126| 53] 33] 462| 240 

AVeraye Of TOUT SPCCIMONS =. cs. cee coe - ener a= oan eae n= 16 | 118 | Oh) Noe sosrosSnediecerse 

This enormous lizard is closely allied to the much smaller species 

which inhabits the arid regions on the mainland to the north of the 

Gulf of California, namely, Sauwromalus ater, with which it has been 

confounded, but is readily distinguished by the characters given in the 

above diagnosis. In order to better emphasize the differences I here- 

with give the corresponding diagnosis of the old species. 

In all probability the young of Sauromalus hispidus is much less 

spiny than the old ones, but the scales would be much larger than in 

corresponding specimens of S. ater and their number consequently 

smaller. (Stejneger.) 

‘Streets, Bulletin U.S. National Museum, No. 7, p. 36. 
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SAUROMALUS ATER Dumeril. 
/ 

Sauromalus ater DuMéRIL, Arch. du Mus., VIII, 1856, p. 536, pl. x x11, fig. 3.— 

Corr, Proc. Acad. Nat. Sci. Phila., 1864, p. 177.—Bocourrt, Miss. Sci. Mexi- 

que Reptiles, 1874, p. 149, pl. xvu bis, fig. 11—BoULENGER, Cat. Liz. Brit, 

Mus., II, 1885, p. 202. 

Euphryne obesa Barrp, Proc. Acad. Nat. Sci. Phila., 1858, p. 253; U. 8. Mex. 

Bound. Sur., 1859, Reptiles, p. 6, pl. Xxvu. 
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Fig. 23. 

SAUROMALUS ATER DUMERIL. 
“8B 

Be 

Yampai Valley, Arizona. 

Cat. No. 12264, U.S.N.M. 

Body very stout and form heavy; belly large; limbs (including claws) 

stout, short, and thick; tail scarcely larger than body, very much thick- 

ened and depressed at base. 

Top and sides of the head covered with nearly equal subhexagonal 

tubercular scales, only a little smaller on the supraorbital region and 

cheeks. Orbits bounded inferiorly by a chain of about ten nearly equal 

scales. Kar conspicuous, its anterior edge dentate. About twenty 
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rows of scales along a broad median space of the back much larger 

than more laterally; those on the nape as large as those on the top of 

the head; they are imbricated and angularly tuberculated, but not 

carinate. The scales on the sides of body and beneath from chin to 

anus are excessively minute, almost like shagreen, and arranged in 

quincunx. The scales, limbs, and upper and lateral surfaces of the tail 

faintly carinate. Femoral pores filled with a greenish mass. No anal 

plates. 

Width of head nearly equal to the distance from the nose to ear. 

In the young the general color is olive green, absolutely marbled 

with dusky (or else dusky, spotted with olive green), with five broad 

transverse bars between the head and tail. These bars are composed 

of single red and yellow scales intermixed, and are scarcely distinguish- 

able. The tailis black, with three or four broad rings of yellow, dotted 

with red; much more distinct than the dorsal bars. The under parts 

are pea green, dotted with black points, the chin and between the fore 

legs with red. With increasing age these bars disappear to a greater 

or less degree until the general color above is reddish olive obscurely 

reticulated with darker; the sides and beneath dotted with black, with 

an occasional light dot on the back. 

This species differs from those of Crotaphytus in the very heavy, squat 

form (equal to that of many Phrynosomas), and short limbs and tail. 

The ventral scales and those along the middle of the back are much 

larger than those more lateral, and all those beneath are much smaller. 

The anterior margin of the ear is strongly dentate instead of only 

erenate. There are no larger post-anal plates. 

From Dipsosaurus dorsalis it is known by the obese proportions, 

the absence of the single line of keeled scales on the back, and the 

absence of carination on the upper scales generally. The tail is 

depressed at the base, not compressed. The belly and gular scales are 

excessively minute instead of quite large. 

Dr. Stejneger gives the following table of details and measurements: 

Sauromalus ater. 

| 
lp eue || | 

et) cee | ees 
os sey leet . = 

U.S. Cie cle alte (oe eee is 
N. M. Collector. Locality. Date. ees (US zl Se 5 = = 

ne aS 7H Sy ere alr at ee jena = e 7) = x © 4 
ra | eieas |Ih cay & ie, 3S 
a7 |e | © S 2 on 

| A & N mY A 4 
= bina a | eo ates 

| mm. mim. 

12264 M@ilhausen..| Yampai Valley.......|.............-. | 29) 162 RS. 38 388 202 
4172 Thomas -....} Fort Yuma, Arizona -|.....--..------| 28} 182 73 iF 02 140 

11810 Mollhausen..| Colorado River.....-.-.|.-.......--.--- | 34] 161 72 18 | 313 153 
16503 Orcutt -......| San Diego County,Cal| Apr. —, 1889} 31) 160 77 47 | 253 125 
11810! Mollhausen..| Colorado River. .-....|..-.......-.-.. 37 | 2160 | 280 a6 180 83 

Average of five specimens..--.--..--....-.--------------- 32) 165 INN eeasos Jazsess) 2Soss2 

' Young. 2 About. 
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Sauromalus ater Dumeéril. 

‘ ,| Number | : 

eceye of speci- Locality. Date. From whom received. Nature of speci- 0. men. 
mens. 

4772 11) ort Yroma, California=|-.: +22... -22- << uN ne H. Thomas, | Alcoholic. 

8563 iieAnse) island. Guolfsot |ca-ee. ss 4-26 Dr. T. H. Streets, do. 
California. Wins sen 

12264 1 | Nampa Valley; Cialac’)..-.2225-.....- H. B. Méllhausen. ----- do. 
fornia. 

12633 1 | La Paz, Lower California] Feb. —, 1882] L. Belding ....-....... do. 
11810 2) Colorado River’. <c2s-60|-c.ccceossssesen Lieut.J.C.Ives,U.S.A- do. 
16337 1 | Coyote Wells, Colorado |..-----.....-.- CUR AOTCU Ubi. seeeeetee do. 

Desert, California. 
16503 Lj\e@olorado “Desert, (Wali- }o2-2-2--on-2se)eeere OSS. 2 -cacae neers do. 

fornia. 
22286 1 | Southwestern United |....-......-... National Zoological do. 

States. Park. 

USS: |e : 2 
Sex and : Alti- 

=e 7 ze Locality Rader Date. Collector. 

18621} Male. | Santa ‘Clara Canyon, Utah...... 6-0-6... 06- nsec e| anna eee May 11} Bailey. 
186229 eiale: aa eStiGeorretU tah) Aten ccecae se aeeet enon aee eee 3,000 | May 13 | Merriam. 
18623 :|sRemales| e bdO- scemedes sawco ence cen oo Sepestecce aeeemt eee tte carers May 14 do. 
186243) GAdult. 4) Pahrump Walley, Nevada-ccss.22.25-sseseeeeeeessa-|seeenne- Apr. 28 do. 
18625 | Adult: Amargosa Valley, California ..-.--5.--2<.----ercs-eeosne--e Apr. 27 do. 
18626 | Adult. | Lookout, Inyo County, California....-.....--.......|.------- Mar. 27 | Bailey. 
18627 | Young. |} Death Valley, Furnace Creek, California -.......-..|-------- Mar. 22 | Fisher. 
18629 Male. | Panamint Mountains, Widow Creek, California -.-.| 4,500 | May 19 | Nelson. 
18630 | Adult. |.-..- GhOn et eee cece Cibe e eee ose cae cee Cee oe een eeeeneee Apr. 21 | Coville. 
18631 Male. | Argus Range, Shepherd Canyon, California .-...--.|-.------ Apr. 29 | Fisher. 
18632 | Male. |..-..- Osa at ae Pets cee cca ndacsce sence ates ese pena lteee nese Sena OL. ee do. 
18633 | Male. |.-..- Ose eke cece ceinse shoes sacches facteaneee cle berserker aeee Sates do. 
18634 Male: tilee 8 CO 4 Serdbew ae aoe kee ss Secees cans see See oe ees aoe eeees Apr. 26 do. 
18635 | Female. |....- DO Pascnsasecebedciet vscdbes odtscteoe scasareeiaeelaaceamer Apr. 23 do. 
186362, Adult. |..--- Ged 108 eso eons ehoadewad sees aenh aoe cee ee [See eee do. 
18637 | A Gulia jee -o= LO re Cee ee ee a eer ae ce Se ee Ene ees Apr. — do. 
18638 | Adult. |.--.. OO cee sateen ay c= eae a Ba aiesiane sere cee anleaees cee Apr. — do. 
18639") Adult. Wee erase a eecme eee we cee ee aac ciate aoe oe eee ooo RIPe eee Apr. — do. 

do. 

1 Adult. 2Skin. 

Dr. Stejneger remarks as to the distribution of this species: 

Beyond rather vague statements as to the general distribution of the present 

species very little exact information in regard to its range has been published. It 
is evident that the localities from which the expedition brought home its speci- 

mens—almost four times as many as in any museum before—form the center of the 

geographical range of the ‘‘chuck-walla.” From here it extends southward along 

the Colorado River for an unknown distance, ranging westward into the Colorado 

Desert, and eastward along the Gila into Arizona, Dr. Merriam has now, for the 

first time, definitely demonstrated its occurrence in southern Nevada and south- 

western Utah. 

The habits of Sauromalus ater are described as follows by Dr. Mer- 

riam in his report on the results of the Death Valley expedition: 

The ‘‘chuck-walla,” by which name this remarkable lizard is universally known 

to both Indians and whites (except the Mormons), inhabits many of the Lower 

Sonoran Desert ranges in the southern part of the Great Basin from the Mohave and 
Colorado deserts easterly across southern Nevada to Arizona, and north to the south- 

western corner of Utah. It is the largest lizard of the desert region except the Gila 
Monster (Heloderma), which only slightly exceeds it in size. The broad body is black 

or blackish, and the large blunt tail is usually marbled with white or entirely 

white. It was generally found on lava or other dark rocks with which its coloration 

harmonizes. It isa vegetarian, feeding entirely, so far as our observations go, on 
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the buds and flowers of plants, with the addition sometimes of a few leaves. It is 

much prized by the Panamint Indians as an article of food. A number were eaten 

by members of our expedition, and the flesh was reported to be tender and palatable. 

Specimens were secured by the Death Valley expedition in the Pana- 

mint Range, the Amargosa Canyon, on a lava knoll on the west side of 

Pahrump Valley, California, and in the Lower Santa Clara Valley in 

Utah. In the latter locality they are common both along the canyon of 

the Lower Santa Clara and among the red sandstone cliffs near the 

village of St. George, and are called “alligators” by the Mormons. Dr. 

Fisher found them in considerable numbers in the Argus Range, west 

of Panamint Valley, and examined a number of stomachs, in which he 

found the following plants (either flowers or foliage, or both): Dalea 

Jremontii, Leptosyne bigeloviit, Amsinckia tessellata, Lotus, Spheralcea 

munroana, and Ephedra viridis. 

CALLISAURUS Biainville. 

Callisaurus BLAINVILLE, Nouvelles Ann. du Musewn, IV, 1835, p. 286.—DUMPRIL 

and BrBron, Erp. Gén., IV, 1837, p. 324.—GrRay, Cat. Liz. Brit. Mus., 1845, 

p. 226.—Bocourt, Miss. Se. Mex., Rept., 1874, p. 158.—BoOULENGER, Cat. Liz. 

Brit. Mus., II, 1885, p. 205. 

Homalosaurus HALLOWELL, Proc. Acad. Nat. Sci. Phila., 1852, p. 179. 

_ A gular and lateral fold; the sides of neck and throat wrinkled; 

scales nearly even; superciliary scales tectiform. Femoral pores pres- 

ent, pierced in undivided scales; upper labial oblique; occipital large; 

plates between orbital spaces; nostrils superior within the ends of the 

canthus; no palatine teeth; cheek teeth conical; posterior only faintly 

tricuspid; tongue very little free at end. 

This genus is represented by one rather variable species. Its habitat 

is the Lower Californian and Sonoran districts. 

CALLISAURUS DRACONOIDES Blainville. 

Callisaurus draconoides BLAINVILLE, Nouy. Ann. du Mus., IV, 1835, p. 286, pl. 

XXIV.—GRAY, Cat. Liz. Brit. Mus., 1845, p. 227.—DuUMERIL and BIBRON, 

Erp. Gén., 4, 1857, p. 326.—Bocourrt, Mission Sci. Mexique, 1874, p. 158, pl. 

XVII bis, fig. 10.—BOULENGER, Cat. Liz. Brit. Mus., II, 1885, p. 206.—Copr, 

Bull. U.S. Nat. Mus., 1875, No. 1, p.47.—VAN DENBURGH, Proc. Cal. Acad. Sci., 

1895, p. 95. 
Homalosaurus ventralis HALLOWELL, Proc. Phila. Acad. Nat. Sci., VI, October, 

1852, p. 179; Sitgreaves, Report, 1853, p. 117, pl. rv. 

Callisaurus ventralis Bairp, U. 8. Mex. Bound. Sury., Reptiles, 1859, p. 8.—Srns- 

NEGER, N. Amer. Fauna, No. 7, Pt. 2, p. 171.—VAN DENBURGH, Proce. Cal. Acad. 

Sci., 1895, p. 97. 

Hind feet half as long as head and body; free portion of longest 
hind toe nearly twice the cephalic plates; femoral pores 14 or 15. 

Above and on sides light greenish gray or ash, thickly marked with 

rounded lighter spots, beneath yellowish white. On rump ten series of 

blotches, which continued on tail become rings, which are intensely black 

below; sides of belly blue, with ten oblique elongated indigo-black 

blotches, the posterior largest and two-branched, the posterior directed 
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backward. Female without blue on belly, the black of sides very 

faintly indicated; the sides with a series of indistinct close blotches 

extending on sides of tail. 

Tig. 24. 

CALLISAURUS DRACONOIDES DRACONOIDES BLAINVILLE. 

Cape San Lucas, Lower California. 

Cat. No. 5300, U.S.N.M. 

Another variety is darker above, varied with red, and with few or no 

light spots on the back, which has, besides, two distinct series of dorsal 

blotches from head to tail. 
The head is much depressed, nearly as broad as long; the muzzle 

wide and rounded. The width is equal to distance from snout to end 
of large occipital plate. The labials and rostrals form a projecting 

horizontal shelf; the series distinctly visible from above. They are 
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imbricated oblique, as in the allied genera Holbrookia. There are seven 

large oblique upper labials. The plates margining the lower labials 

behind are decidedly larger than those on the cheeks. There are about 
180 oblique series of scales from head to above anus, arranged in rather 

irregular oblique series. The tail is rather longer than the body, much 

depressed and flattened to the extreme tip, and tapering regularly from 

near the base. ‘The hind feet are nearly or quite half the head and body, 

the free portion of longest toe nearly twice the length of cephalic plates. 

There are 14 or 15 femoral pores. 

The colors and markings of this species are quite similar to those of 

Holbrookia texana. The ground color in the type specimen is a pale 

yellowish gray, with ten series of dull blotches on the lower part of the 

back, becoming confluent on the tail and encircling this as a series of five 

or six rings, which are intensely black beneath, The five more anterior 

ones are blotches beneath, not spots. The most of the back and sides 

is uniformly and rather finely marked with approximated rounded 

lighter spots. The legs are banded transversely with dusky. The 

under parts are yellowish white; the whole posterior face of the thigh 

similar, with a distinct stripe of dark plumbeous, bounded above by a 

yellowish line, part of the ground color. In Holbrookia this line is 

bordered immediately above by the ashy gray of the upper ground 

color. : 
In the male there is a blue patch on each side of the belly (sep- 

arated by twelve or fourteen scales) and not extending on the colored 

part of the sides. In this are situated two indigo-black patches on each 

side; subtriangular, broadest and truncate at the base inferiorly, and 

running obliquely forward and upward. The hinder one (the largest) 

has the posterior and inferior angle extended backward, so as to consti- 

tute a kind of crescent, with the antero-inferior face an obtuse isosceles 

angle, the postero-superior a regular concavity. These two marks on 

each side oceupy about the middle of the space between the fore and 

hind legs. The anterior runs rather farther up on the sides than the 

posterior. 

Cat. No. 4121 differs in having the ground color darker; the back with 

ten series of distinct dorsal blotches, about ten from head to above anus. 

The light spots are scarcely appreciable above, more so on the sides, 

where they show traces of having been reddish. The posterior angle 
of the hinder black blotch is much extended, reaching nearly to the 

groin and much longer than the anterior angle. The head beneath is 

light plumbeous and, with the jaws, varied with bluish. 

In life it is probable that there is a good deal of red on the sides and 

back. 
The female lacks the blue on the side of belly, and but faint indica- 

tion, if any, of the black marks. ‘There is a tendency to a series of dusky 

subquadratic blotches on the sides, more than in the male, and extend- 

ing along the side of the tail. There are in some specimens oblique 
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bars on each side of the chin and one or two on the side of the neck 

next to the shoulder. 

The description of Callisaurus draconoides by Blainville is too incom- 

plete to permit us to determine if it is identical with C. ventralis of 
Hallowell. The back is indicated as transversely banded, and the 
sides of the belly as with three spots, which scarcely applies to the 
ventravis. The numerous specimens in the U.S. National Museum from 

Cape St. Lucas and La Paz enable us to determine it as the same. 

In external form and general appearance this species is so very 

similar to Holbrookia texana as not to require any very elaborate 

description. The most prominent points of distinction are seen in the 

excessively lengthened feet and distinct external auditory aperture. 

This is narrow, elliptical, and vertical; the borders smooth, or with a 
faint crenation anteriorly. The dentate processes of the lower eyelid 

are longer than in Holbrookia; the plates on the chin smaller, as also 

the imbricated scales on the anterior edge of the humerus. The scales 

on the sides are rather more rounded and paved, as well as a little 

smaller than those of the back. The feet are excessively lengthened; 

the hind foot very nearly or quite half the head and body; the toes 

very slender. The claws are all much longer, straighter, and more 

compressed than in Holbrookia texana. . 

Three varieties or subspecies of the Callisaurus draconoides may be 

recognized, but they are not sufficiently constant to be entitled to per- 

manent rank. ‘They are represented, respectively, by specimens from 

the southern part of the peninsula of Lower California, from the 

northern part of the same, and ‘from the southern part of Arizona. 

They are characterized as follows: 

I. A band of granular scales before as well as behind scales of collar. Super- 

ciliary scales smaller, separated on the middle line; smaller scales before ear; 

collar scales pointed behind; three black lateral spots; legs shorter; wrist 
and hind foot not reaching end of muzzle ........-...--..-- C. d. draconoides. 

Il. A band of granular scales behind collar only. Superciliary scales equal frontals 

and in contact on middle line; larger scales before ear; legs longer; wrist 

beyond muzzle, hind foot mostly so -.-.-.....------------C. d. gabbii (Cope). 

III. No granular bands on throat. Small scales before ear; collar scales not pointed 

behind; two black spots on sides, the posterior prolonged backward; feet 

long; wrist to beyond muzzle, hind foot equal or beyond muzzle..C. d. ventralis. 

Callisaurus draconoides draconoides Blainville. 

Number | 
Catalogue -; : d ‘ Nature of 

T of speci- Locality. Date. Fro h received. . pee | teks | cality ate rom whom received specimen. 

12647 32 | La Paz, L, California. ...| —— —, 1882 | L. Belding. .-:---.--.-- Alcoholic. 

“er ee 

—— ss 

—_ 

——_— 

ee ee a Lee ee 
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Callisaurus draconoides ventralis Hallowell. 
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Number Fe = 
Catalogue . . an Be . | : Sys Nature of Na Plea Locality. Date. | From whom received. specimen. 

2670 1 | Westof Rio Grande, Tex |..........-.... Dr.S. W. Woodhouse -| Alcoholic type. 
8155 1D AMZ ON teers ene ns a | oem Aca tet aera oe oe ante Alcoholic. 
8481 ial PA ACH OP ATIZON Asses occ easicds as comose Ho Wevenshawo--o2- do. 
8638 LalewMohave-Desert,\ Callus -alhecnaticn caer Drs OMWOGW aiaceacceee do 
2661 GaltColoradowRiviel accmsciccssecesgsivecscces Lieut.. J. C. Ives, do. 

U.S. A. 
11419 Sal ees GO cbadsnonatboonsacelasteadeaddanedllsb ase GO ee emis sie wissite sass do 
10615 TET TCS er eae ye AP oe Ke arate en gel CN a ek do 
10614 iP eueiOey So she odeoopenssolbersndecadesess WD ehe ben ancen= see do 
10613 Aoi eerere (VOSA bo CORO BAO ORO OSeLee den uatocd aera Ope ce eee ee: do 
10618 Dales (an Sooo B CUCU ROBEE OGG Gas EaaSEaoea ee aceon eee do 
10612 oe eee (0D) cbennGnncouuE eae bA mcoeaoscaaeeoor DrvR eS Burress see do 
10619 ID eight hogamcocheonn pasbod ocecbacossaecec tonnes HosoCoeeT Tae oeeoEa do 
10617 Ll Pec Oe RGR HE poe Harb o Hel Bececoeb accor cul Gace aae tae ie a tesa do 
10611 iE Nistor a COP ekesemesse stein) sete eee 1D yes ig WN IB eo oan do. 
10616 Te Rees Gye osebo nse apaaebees| BddenaacoseeGas| loscan ee aban Sanoan omens do 
NOB 7Gul eee eae Puerto Refugio, Angel |............--- U.S. Fish Commission do- 

Island, Gulf of Cali- 
fornia. 

MOTO (9) eoecemco a. San diuanwmbasoons, Li) seems erceecemer| hoses Gl arom aRAnOeaecace do. 
Ahome, near Guay- 
mas, Mexico. 

MD882—87 Woo === - 2s San Luis, GonzalespB ay, tesscaceesseecel Jars GOs escuise couse s<5 do. 
Gulf of Mexico. 

nt): es Beesaceaee Hortevauma vATIZON A) =.= 5| secceemiee nace nc |ee ce GO vzRee ceeemcecaes do 
MO95G5 EM eee asca. VAI APA I ZOD Bieia= ceca aell e yecmcinaae oe on ise oe One eee tence. do 
GSO otetsleeter-rm1- Colorado Desert, San |.........-...-- Cons Oreuttessscccccce do. 

Diego County, Cal. 
GEE Seeaesceea earns KOM RRS aNasing ta Ren. ee tac | SL CO iersciseieeeeraars =o) do 
W046) Seesaw Se LEMpPewArIZON Alesse s-lsecseesccss-e es Edgar L. Storment-.-... do 

1970822 |. 2.-.- 22 HortiHuachuea, Arizona. sos. 0-2-2525. Whlcoxtee eee ee = do 
leet) leaeasnoaaes ee SualkecolO aly ()eeaaleonae seeaeeace J.S. Bowman (?)...-.-. do 
TARY |b eee anes MultmrePATI7ONa ress 5| ce nacee eee cee LL. Stejneger ---...--.- do 
13302) EB eSapees Guaymas, Mexico....... HED yet lel | PaLrellOUNs eee eee see ee do 

Kit S VES Pe eee Loeson, Arizonae..->--.< are ——s LS Ola eee OOWseae eh cccacce ses do: 
IG RE on oeseone ieaeree COR mec saascses dl acaes semaedscce Ne oss GO! esate eone ae do. 

HODOS—10 2 eas hee Colorado Desert, Palm |.............-- WH, Stephens... --.-.<--- do. 
Spring, California. 

21504 HibRosario; Californias. | 5-=--9se-<--)-- A. W. Anthony ----.-- do. 
21505-10 San Fernando, 20 STG [eee bese eieel Ne a (tion ncdosacmecec do. 

from Pacific Ocean, 
Lower California. 

MUSOB— (8 liscacce cure Yuma; Desert; Mons 200) |P2soc2- 52. 4--—- Dr, E. A. Mearns.-.... do. 
Arizona. 

ON ee eee e Savem, Wyre, Shilo RoeGoscosssrocdisecee Oss cae wees. sneee do. 
River, Colorado Des- 
ert, Lower California. 

PIV), |e nooecicoae Gardner's Laguna, Colo-|...........--.-].--.- Oh) socoopemcSsanese do. 
rado Desert, Lower 
California. 

21943—44 | 22-2... Coyote Wells, San Diego |..==.....------|....- Gigssepnodescscaee do. 
County, California. 

21945-49 |.......... Mounts Spire, (ast )|----2.-45s6=s2|eeene Gli ssahqoescncsockc do. 
slope Coast Range, 

| California. 
22081 ee so Sack Wiest otOal: 'Grove, |sceseccscecs CoRAOrcuttosessssse ns do. 

San Diego County, 
California. 

| 

WES Iie 
N. M. ei Locality. ae Date. Collection Remarks. No. age. tude 

Feet | 
18207 | Male....| Death Valley (Bennett Wells), Cal....|.-...... Apr. 4] Bailey ...... 
18208 | Female..|.--.- Oise sae isms ers asemieeearis semaine ee eee Amprsaely, |Soeee doyss-=e= 
18209 | Female..|..-.- OR cemee tae caesar eeiweninsietice lnecici sae SADT al esata domease- 
18210 | Female-..|..... Oyen etter see owas a re ce eee sheaute es Jan. 2IEass2 GC eesaes 
18211) | Male .--.|....- CC Sb pon SBR IE ROC SC Oc noSOecEnee eno ee Apr... = |Saece LO cee 
18212 | Male ....|..-.- COgrscccecmet aes Semen eaeoed | Someone Mar. 22 | Nelson...... 
18213 | Male .-.../....- CO ss Seo ee enone ney seen woma|e wads oe Jan 20 nie on ses) 
18214 | Female..| Death Valley, Furnace Creek, Cal ..-.|.--..... June 20 | Fisher ...... 
18215 | Female..| Argus Range, Shepherd Canon, Calta 2s oe Apr 2h nos dO) .cces=e 
18216 | Male ....| Panamint Valley, ORIAT OO NHR sai noeol| Gososse Apr. 24 | Merriam 
18207 || Male 2. .|. 5. .,- LO terre se see elas oe eire ois cumterom/acinall Saietgeeres HaSee (ices lisemee dO=eiees 
PR28" | Male =. 2.5.2.2. CL Owe eerie a Rate nial ate loan ie meee aia) | Seo --.do Misher sess 
18219) |/Male:. |... Orem onanino Na eens nom tet taal erempacioea Bott} Bailey .-.-.- 
18220 | Female..}..... LO arses sm in Naaieisini toe Seecioreino taal nein teen Baontife) Sele soe (Oy aac 

NAT MUS 98—18 
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Callisaurus draconoides ventralis Hallowell—Continued. 

U.S. a : 
N.m| Sex and Locality. a A Date. | Collection. | Remarks. 
Nox) 22% 

ude. 

Feet 
18221 | Male!...| Panamint Valley, California..........|..-..--- Apr. 24.) Bailey .-.--- 
18222 | Male ....| Death Valley (Saratoga Springs), Cal.|.-....-. Mar. 8 | Palmer..-..- 
19995) Male... slo: =. OOiceee eniena ass ase ss eamemcicscinclens | toe einer le Peri Corse) eee GOl ste 
18224 |Male! ...|----- WO atcceenhicoes coset ieee eo secant «| eeomes Feb. 2.| Bailey .-.--- 
18225 | Male] ...|....- CSS Rec OSS bEOnEe - eepeeeepertad pceroees ose 100 See |= eee GOisseeee 
8226 Female..| Owens Lake, Olancha, California...-.. 3,700 | May 19? | Stephens 
8227 | Male..-..| Waiter Station, Borax Flat, California -| 2,200 | Apr. 22 |....- Gojeneeee 

18228 | Male ..../ Garlic Springs, (Gpiibie tsp oops osoneaellasedssse Mar. 14 | Palmer ---.- 
18229 |Male....| Panamint Mountains (Emigrant |..-....-. Apr. 14 | Bailey ------ 

Spring), California. 
18230 | Male!...|....- Cees See MS RASC Sa aan cio moccd mess sacl eG: 24a ees GOkectecr 
18231 | Male! ...| Funeral Mountains, California......-..|......-- Feb. 6 | Nelson.-.-..- 
18232 | Female!. a Rae Gh) Goan ooOsenoabeosn Je nEonOb oso b Ob se acme || ee dO seclasees OOvet sens 
18233 | Female..| Owens Valley (Lone Pine), California.|........ June 6 | Palmer ..... 
18234 | Male....| Cameron, 8 miles northwest Mohaye, |........ June 26 |....- dojess-2- 

California. 
18235 | Male ....| Saline Valley, California ........-...-. 2,500 | Jan. 20 | Nelson...... 
18236 | Male ..-.| Sarcobatus Flat, Nevada...-.....-.---. 4,400 | June 2 | Merriam..-.. 
18237 | Male ----|.--.- (U0) Sesne pane ana Sen soca seonstoaa0 4, 600 |.-..do ...| Bailey -..... 
18238 | Male ....| Amargosa River, Nevada....-..-..-..|.-.----- Mar. 21 | Fisher...--.. 
18239 | Female. .|-.---- Ge eSasaae pee sooacSconspdapa seal lcacseaae SoneUkibasalesee G0: see 
8240 | Male!...| Amargosa River, California...........|....---- Apr, 27-| Bailey's. =2-- 

18241 |Male....| Ash Meadows, ING Vad atieee eee mata Mar. 20! Fisher.-.... 
18242 Male?.=|..-.- do x 
18243 | Male! -..|--.-- do 
18244 | Female!.|.--.- do seed Oe ad 
18245 |Male....| Great Bend of Colorado (Callville), |.....--. May 4 |..... Ome. 

Nevada. 
18246 | Male....|..-.- Ge se eSB OCC ASRS UOndIC Omer enoncaAad reece! seEdOrseclosaae d0ee ee 
18247 | Female..|---..- OO eee cane esee eee pesicmiciiee cmc - |-aeeeecels Sy sat (pee es domeesee 
18248 | Female?2.|.--.- CO Bandi =e Ser tee Sic COCR ODeREEEEE DAES e Ea Ie Sd Oye alee 0; 2553: 
18249 | Male ....) Pahranagat Valley, Nevada ......-...|..-..-.. May 23 | Bailey .-.--.-. 
18250 | Male .--.|--..- Gs Seb bate OAC OS e EE rel Bete mor TRO ea\aree doves 
1825) |(Male se salos 2 OF en tccae cme cecae Ssdetics ca eaciaellSewinarerate slo Merriam. -- 
18252 | Female2.|.--..- Osos eiece eee eescen cer ssccecsceas esac ey doven\pacen oneeks. 
182bos| Male ds 3) 6-2 MO). meiasemantnae tee cee eee cede ant mies ee Ba (yes eae OGiceo: Se 
18254 |Male....| Pahr ae iVallley, ONC Vad a oc ccc cen =|5m aes Apr. 29 | Bailey ---.-.. 
189559| Memaless|\oss S00) ccc apie cas sents cece cies emcees = i 
18256 | Female.. Desert Vallee Nesain Ee Ap ace fere are 
18257 | Female..| Gold Mountain, Nevada 7 
18361 | Female..| Mohave Desert, California, Leach |......-. PAND I 2 cerarate dol setae: 

| Point Malloyes 
18362 | Female!.|..... OO Sects eee eee eink wine rerwe Sion! Malaamaiad jee G0 ees | ernie Goieeseee 

| 

1 Young. 2 Aduli. 

In his report on the Reptiles of the Death Valley Expedition Dr. 

Stejneger remarks, ‘‘ It can be asserted with confidence that Callisaurus 

draconoides ventralis does not occur anywhere within the interior val- 

ley of California, not even in Walker basin. Nor is there any evidence 

to show that it occurs anywhere southwest of the San Bernardino 

range 2, Within the boundary of the State of California.” 

Dr. Wena: gives the following description of the habits of Calli- 

saurus draconoides ventralis : 

The gridiron-tailed lizard is the most characteristic reptile of the Lower Sonoran 

deserts of southern California, southern Nevada, southwestern Utah, and Arizona, 

where it is almost universally distributed and very much more abundant than any 
other species. 

let it touch the hot surface of the earth. 

It inhabits the open deserts and runs with great swiftness over 
the sand and gravel beds, carrying its tail curled up over its back as if afraid to 

It starts off at full speed, as if fired from 
a cannon, and stops with equal suddenness, thus escaping or eluding its enemies, 
the coyotes, hawks, and larger lizards. When running it moves so swiftly that the 
eye has difficulty in following, and when at rest its colors harmonize so well with 

‘North American Il’auna, No. 7, 1893, p. 171. 
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those of the desert that it can hardly be seen. The basal half of its tail is trans- 

versely barred underneath, and the bars are broad and distinct, suggesting the name 

here applied to the species in lieu of a better one. During the breeding season the 
males develop a conspicuous patch of metallic greenish-blue on the sides of the 

body and have the power of inflating a pinkish sac under the chin. 

The attitude of this lizard when at rest differs from that of most others, in that 

the knees and elbows stand out at right angles from the body, and are elevated to 

such a degree that they nearly reach the plane of the back. Like many other spe- 

S.N.M. 

Mojave Desert, California. 

Cat. No, 8638, U. 

Fig. 25 

CALLISAURUS DRACONOIDES VENTRALIS HALLOWELL. 

== rs 
' i 25 Oe QN 

cies, it has an odd habit of performing a singular gymnastic exercise, consisting in 
rapidly dropping and elevating the body with the knees held stiff’ at right angles to 
the trunk. 

This species feeds on insects and the blossoms and leaves of plants in about equal 
proportion; at least such was the case in the large number whose stomachs were 
examined. 
The gridiron-tailed lizard is common throughout the Mohave Desert proper, but 

does not reach the extreme western end of the desert in ‘Antelope Valley, which, 
owing to its greater altitude, passes out of the Lower Sonoran zone. It was last 
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seen in this direction about 10 miles east of Liebre ranch. In the wash leading 

from the Mohave Desert to Tehachapi Valley it was seen up to 1,050 meters (3,400 

feet) and may range higher. It is common in the Lower Sonoran zone at the 

south end of Owens Valley, and ranges up on the warm east side of the valley as 

far as Big Pine. It is common throughout Panamint and Death valleys and in the 

Amargosa Desert. In Nevada it inhabits the deserts of the southern part of the 

State, from Ash Meadows easterly across Pahrump and Vegas valleys to the Great 

Bend of the Colorado, where it is very common, and ranges north through the yal- 

leys of the Virgin and Lower Muddy (where it is abundant) to Pahranagat and 

Meadow Creek valleys. In western Nevada it comes through Grapevine Canyon 

(from the northwest arm of Death Valley), ranges easterly over Sarcobatus Flat, 

and ascends the warm south slope of Gold Mountain, with Larrea, to about 1,640 

meters (5,400 feet). In Utah it is common in the Lower Santa Clara Valley, but 

does not range up into the sagebrush or Upper Sonoran zone of the upper part of 

the valley. 

In Desert Valley, just east of the Pahroc Mountains, a form of this species was 

found which seems to be subspecifically distinct from the ordinary type. It is much 

shorter and broader, with a shorter tail, and is bluish gray in color. It may be the 

same as the animal inhabiting the desert at Pyramid Lake, Nevada, which point is 

about 2° farther north than Desert Valley, though in the same zoological subzone, 

for the low altitude of a series of narrow and irregular deserts in western Nevada 

carries this zone much farther north than elsewhere. These specimens suggest the 

existence of a form peculiar to the upper division (or Grayia belt) of the Lower 

Sonoran zone, Callisaurus ventralis proper being closely restricted to the lower divi- 

sion (or Larrea belt) of the same zone. 

UMA Baird. 

Uma Barrp, Proc. Acad. Nat. Sci. Phila., 1858, p. 253.—Copr, Proc. Acad. Nat. 

Sci. Phila., 1866, p. 310.—BouLENGER, Cat. Liz. Brit. Mus., II, 1885, p. 206. 

A gular fold. Femoral pores present, pierced in an undivided scale. 

Superciliary scale tectiform. Earsexposed. Occipitalsmall. Nostrils 

superior, within the canthus rostralis. Upper labials oblique, angular. 

Tongue searcely notched at the end; attached almost to the very tip. 

Cheek teeth tricuspid. Claws long, acute, with an internal excavation 

which produces a sharp edge, the base inclosed in a sheath of two large 

scales. A fringe of free scales on each side of some of the digits and 

on the external side of the sole. 

This interesting genus differs from Callisaurus in the lateral instead 

of vertical direction of its claws, and in the presence of fringes on the 
borders of its digits and soles. The latter character occurs elsewhere 

in the Gecconian genus Ptenopus (Gray), which inhabits the deserts 
of South Africa, and in Phrynocephalus, a genus of Agamidze which 

inhabits the deserts of Asia. As the genus Uma is also found in deserts 
itis probable that this structure has a direct relation to the mode of 

life of the animal. It is probably, like its allies, a swift runner, but 
rapid progress in the sand is very difficult. The long fringes of stiff 

scales aid the lizard materially in maintaining a foothold by their pene- 

trating the sand. It is interesting to find this structure present in two 

genera of such widely diverse affinity and habitat. I append a figure 

of the foot of the Ptenopus garrulus, taken from a specimen for the 

opportunity of studying which I am indebted to Dr. Alexander 
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Agassiz, the distinguished director of the Museum of Comparative 
Zoology, of Cambridge, Massachusetts. 

The species of Uma may be distinguished by the following charac- 
ters, among others: 

Fig. 26. 

PTENOPUS GARRULUS SMITH. 

1, posterior foot from below; 2, a digit from below, enlarged. 

I. Black crescents on the throat and a black spot on each side of the belly. 
Labial scales strongly keeled; 6 keeled suborbital scales; 8 loreal rows; hind 

foot shorter, one-third head and body; femoral pores 40-50; dorsal spots 
Dee ee emp oe ee ees so Se oe eee. Sh Re ee U. scoparia Cope. 

Ij. Black spot on side of belly, but no crescents on throat. 
Labial scales strongly keeled; 3 or 4 keeled suborbitals; 5 or 6 loreal rows; 10 

or 11 supraocular rows; hind foot shorter, one-third head and body; femoral 
pores 24-28; dorsal spots rufous.--...........-.......U. rufopunetata Cope. 

Labial scales weakly keeled; 9 loreal rows; 14 supraorbital rows; hind foot 
longer, two-fifths head and body; femoral pores 19.......-. U. notata Baird. 

III. No black spots on belly or crescents on throat. 
Labial scales strongly keeled; 5 or 6 loreal rows; 10 or 11 supraocular rows; 

hind foot shorter, one-third head and body; femoral pores 19. 

U. inornata Cope.. 

In the young the disciform areas are imperfectly outlined. 
All the species are from the Sonoran region. 

UMA NOTATA Baird. 
' 

Uma notata BARD, Proc. Acad. Nat. Sci. Phila., 1858, p. 257.—Copk, Proce. Acad. 
Nat. Sei. Phila., 1866, p. 360.—BOULENGER, Cat. Liz. Brit. Mus., 2d ed., IT, 
p. 207, 1885. 

Occipital plate small; nearly circular; surrounded by small plates; 
smaller posteriorly. The supraorbital region bordered internal] y on 
the median line of the head by a series of small frontal plates, those of 
opposite sides in contact along the vertex, which are separated from 
the larger occipital behind by two rows of plates. Plates on the snout 
nearly equal, those between nostrils and orbit as large on the sides as 
in the middle, eight or nine between the canthal rows; canthal row 
including one long posterior and one short anterior scale. Plates on 
supraorbital region very small, and showing about fourteen series trans- 
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versely, although three or four of those in the inner half are larger than 

elsewhere. The plates in the loreal region between the canthus rostralis 

and the labials in eight or nine rows; the labials, though imbricated, 
are little oblique, and have the outer edge flattened and vertical instead 

of carinated. The pectinated processes of the lower eyelid are very 

large and close. The lower labials are margined internally by several 

series of flattened plates much larger than those on the middle line of 

chin, and larger than those on the cheeks, which diminish above. The 

scales are excessively minute above, without appreciable difference in 

size. They are geuerally much as in Holbrookia and Callisaurus, except 

that on the anterior face of the humerus is one series of large, and three 

or four of rather smaller, scales conspicuously larger than those adja- 

cent to them. The scales anterior to the femoral pores are abruptly 

smaller than those on the anterior edge of the thigh, 

and searcely larger than those behind the pores. 

There are seventeen or eighteen femoral pores. 

The body of this species is depressed, the head 

very broad and depressed, the profile plane ante- 

riorly, though sloping rapidly. The muzzle is more 

pointed than in the species of Callisaurus. The 

ear is narrow and vertical and concealed, except 

for a short space below, by a fringe of three or four 

large flattened triangular scales situated on the 

extreme anterior edge of the aperture, with four or 

Fig. 27. five series of small tubercular scales between them 

Uma norata Barrp. and the larger plates of the cheeks. The scales on 

Head from above. the central line of the breast are smaller than those 
Arizona. 

nearer the shoulders. 

The legs are long, the hind foot about two-fifths 

the head and body; the free portion of hind toe 
about as long as the cephalic plates. The forefingers are unequal; the 

claws very long. The tail is evidently depressed to the left; probably 

as long as body. 

The color of this species is a light pea-green above, marked uni- 

formly above by small spots of darker green, apparently arranged in 

ten series. Interspersed with these are a few whitish spots, which may 

perhaps be a lighter border behind of the green ones. The under parts 

are white, a single rounded black spot being visible on the extreme 

edge of the belly on either side, equidistant between fore and hind legs. 

The chin is marked sharply with a few oblique spots of light blue; the 

middle of the throat with more’ transverse ones of blue-black. The 

tail is broken off, and it is impossible to say whether there are any 

rings or black bands below. 

In general form this lizard differs much more from Qallisawrus ven- 

tralis than the latter does from Holbrookia tecana. The former has a 

distinct ear opening, with the tympanic membrane very near the sur- 

X 3. 

Type No, 4124, U.S.N.M. 
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face, instead of being concealed, as in Holbrookia texana. The greater 

length of feet is specific rather than generic. 

The difference from Callisaurus ventralis is seen first in the ear, which 

is deeper and concealed above by a fringe of large scales, wanting in 

the other. There are also several series of small tubercles to the large 
plates of the cheeks, instead of the aural aperture being immediately 

behind these. From both Callisaurus ventralis and Holbrookia texana 

it differs in the much smaller and more numerous plates of the supra- 

orbital regions; the two well-defined rows of plates intervening between 

these, instead of only one indistinct one; the equality of the lateral and 

median plates in the snout frontal region; the absence of carina exter- 

nally on the upper labials, or at least their more vertical sides; the 

inequality of the middle and lateral scales on the breast; the abrupt 

difference in size of the scale on the under surface and anterior edge 

of humerus and femur (especially the latter), instead of a gentle gra- 

dation. The femoral pores are more numerous; the large occipital plate 

smaller and more encircled by small plates. Other differences would 

doubtless be appreciable in a larger specimen. 

Uma notata. 

% am Number | 
Splalosue of speci- Locality. Donor. 

aNO: } mens. 

4124 | 1 | Mohave Desert, Arizona --.-->---------.---- | Dr. A. L. Heermann. 

UMA RUFOPUNCTATA Cope. 

Uma rufopunctata Copr, American Naturalist, XXIX, 1895, p. 939. 

This species is represented in the collections of the U.S. National 

Museum by ten specimens, of which five are adult, one half-grown and 

four young. The description of the squamation already given in the 

case of the U. scoparia applies in the main to this species, but there are 

many important differences, which I proceed to enumerate. 

The dorsal seales are very small and round, and not transversely 

diamond-shaped; in a specimen where the head and body measures 93 

mm., three and a half measure a millimeter, transversely. The large 

seales of the front of the humerus and femur are abruptly contrasted 

with the smaller ones of the inferior faces of the same regions, instead 

of graduating into them, as in the case in the U. scoparia. Thus there 

are fifteen rows of small scales anterior to the femoral pores, instead of 

only five or six, as in U. scoparia. The femoral pores number from 24 

to 28. In two specimens they are 24-24; in one, (?)—24; in two, 25-25; 

in one, 26-27; in one, 27-28, and in one, 27-(?).. This irregularity has 
no relation to age, as the young do not differ from the adults in this 

respect. The number of loreal rows of scales do not differ in the speci- 

mens, and the supraorbital scales are also uniformly less numerous than 

in the U. notata, numbering eleven and twelve rows. There is one well- 
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developed row between the long suborbital scale and the superior 

labials and a few granular scales above it in two of the specimens, 

instead of the two well-developed rows in the U. scoparia. The end 

seales of the suborbital series are somewhat variable in number and 

character, but there is usually but one keeled scale posterior to the 

long median scale in place of the three of the U. scoparia. The feet are 

of about the same length as in the U. scoparia, measuring one-third the 

length of the head and body, or less; and they are thus distinctly 

shorter than in the U. notata. The claws of the manus are not exca- 

vated nearly so far proximad nor so deeply as in the U. scoparia, nor 

are they twisted so that the edges are directed outward, as in the latter. 
In coloration this species differs widely from the U. scoparia. On the 

Fig 28 

UMA RUFOPUNCTATA COPE. 

x 4. 

Arizona. 

Cat. No. 21997, U.S.N.M. 

gular region, instead of the two conspicuous transverse black crescents, 

there are longitudinal narrow blackish lines. There are six or seven 

black spots on the distal half of the under side of the tail, of which 

the anterior are small and transverse, the posterior longer and covering 
the entire inferior surface. The black lateral spot is large and is entirely 

inferior; its outline varies from subcireular to subquadrate. The color 

of the superior surfaces differs from that of the U. scoparia, in that the 
black ground remains in the form of longitudinal lines, of which there 
are ten or eleven. The interspaces are broken up into discoidal spaces 
of light yellowish-brown, their isolation being most complete near the 

middle line. Each discoidal space has a rusty or rufous central spot 
in place of the black spot of the U. scoparia, and it is therefore less dis- 
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tinct than in the latter. On the sides of the neck and body and on the 

superior aspect of the tail the black is broken up into small spots. 

In the young the discoid areas are not well outlined, and the central 
spots are not distinct and are blackish. The ground-color tends to run 

more into irregular longitudinal lines. The paler color appears rather 

as the ground, and it is pea-green-rather than the brownish yellow of 

the adult. 

On the posterior faces of both femur and tibia, proximad, there is a 

patch of enlarged keeled scales, with the keels and their mucronate 

apices directed upward. On the lower anterior border of the humerus 

a row of enlarged scales presents produced apices, which are recurved, 

forming a serrate line, most prominent near the elbow. 

The tail is very wide and is much depressed for some distance from 

the base, and only the terminal part is cylindric. Along the widened 
portion the lateral scales are imbricate, and have recurved apices, 

giving a rough appearance. The median superior scales are like the 

dorsals, smooth, not imbricate, and rounded. 
Measurements.—Total length, 158 mm.; length to vent, 92 mm.; length 

to axilla (axial), 40 mm.; length to auricular meatus (axial), 17 mm.; 

width at auricular meatus, 17 mm.; width of base of tail, 18 mm.; length 

of fore limb, 45 mm.; length of fore foot, 16 mm.; length of hind limb, 

73 mm.; length of hind foot, 51 mm. 

Uma rufopunctata Cope. 

, || Number | 
Colgan) of speci- | Locality. Donor. 

; mens. | 

21846 | 
to } Taal MIN a OSOLL. pA IZON Grete ew accel sucres teresa Dr. Ei. A. Mearns, U.S. A. 

21852 
21997 z yee » ae SNE c's . : 21998 2 | Gardner’s Laguna, Lower California..-...... do. 

UMA INORNATA Cope. 

Uma inornata Copr, American Naturalist, XXIX, 1895, p. 939. 

Specimen Cat. No. 16500 represents perhaps a fourth species, which 

agrees in most respects with the U. rufopunctata, but differs in the num- 
ber of femoral pores and in coloration; is immature and about the size 
of the one which served as the type of the U. notata of Baird. It was 
caught on the Colorado Desert of San Diego County, California, at a 
distance of from 100 to 140 miles south of the Mohave Desert of Ari- 
zona where the type of the U. notata was taken. 

In the character of its coloration it resembles the U. notata and the 
young of the U. rufopunctata, except in the absence of the conspicuous 
black spot on each side of the belly, which is present in every individual 
of this genus hitherto discovered. In its squamation it resembles 
rather the U. rufopunctata than the U. notata, and like it, unlike the 
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latter, it has a short hind foot, which is only one-third the length of the 

head and body. It agrees with the same species in the reduced num- 

ber of loreal and supraorbital scales, and the larger number of small 

scales on the inferior face of the femur. There are seven black spots 

on the inferior side of the tail, the anterior smaller than the posterior. 

Femoral pores 19, as in U. notata. 

Uma inornata Cope. 

Catalogue | Number of : 
No. | specimens. Locality. | Donor. 

16500 1 | Colorado Desert, San Diego County, California..| C. R. Orcutt. 
| 

UMA SCOPARIA Cope. 

Uma scoparia Copr, American Naturalist, XXVIII, 1894, p. 485, figs. 3, 4. 

Uma notata Corn, Proc. Acad. Nat. Sci. Phila., 1866, p. 310; not of Baird. 

Fig. 29. 

UMA SCOPARIA COPE. 

x4 
ES a i 

Tucson, Arizona. 

Cat. No, 6053, U.S.N.M. 

_ General form depressed. Prebrachial region rather elongate; poste- 

rior part of abdomen expanded posteriorly. Tail of medium length, 

depressed throughout, and very wide for the basal half, equaling at its 

base the width at the groin. The fore limb extended posteriorly just 

reaches the groin; the end of the longest toe of the hind limb when 

extended reaches the posterior border of the orbit. The length from 

the extremity of the muzzle to the axilla equals the length from the 
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latter to the posterior border of the femur. The upper lip has a sub- 

acute median angle which projects beyond the lower lip. The profile 

descends in a nearly straight line to the depressed and slightly promi- 

nent border of the muzzle. The fifth finger extends a little beyond 

the extremity of the first, and the extremity of the fifth toe marks a 
point between the extremities of the first and second. 

There are thirty-two femoral pores in a continuous line and a second 

series immediately posterior to it, in which we can count fifteen addi- 

tional pores. Of these, ten near the middle of the series are consecutive. 

There are two rows of rather small frontal scales which posteriorly 

follow the orbital border, and are separated from the rather small occip- 

ital by two rows of smaller scales. There are about eleven rows of 

scales on the supraorbital region, which are smaller than the frontals, 
excepting three rows inside the center of the region. The scales on 

the muzzle are larger, nine rows intervening between the canthal rows 

at the middle. Four rows between the nostrils. Canthal row consist- 

ing of one long and one small scale, the latter below the nostril. Six 

loreal rows. Six infraorbital plates, the third below the orbit and 

much longer than the others, and, like them, keeled. Three supercilia- 

ries in front of and three posterior to the median or key scale. Supe- 

rior labials oblique, overlapping each other forward above and obtusely 

keeled longitudinally. Scales of the quadrate region rather small. 

Auricular meatus protected by six elongate free scales which spring 

from the anterior border. The meatus is about equal in vertical diam- 

eter to the eye slit. Inferior labial scales smooth, in contact below 

with a series of infralabials which exceed them in size, which become 

posteriorly several rows. Gular scales small, a little larger at the mid- 

dle of the throat. All the scales of the head smooth. 

The dorsal scales are small, smooth, smaller than those of the belly, 

and transversely diamond-shaped. The seales of the inferior surface 

are smooth, and are arranged in open chevrons with the angle forward. 

The greater number are parallelogrammic, but the anterior are regu- 

larly diamond-shaped. Those of the anterior pectoral region are 

reduced in size, and are smaller than those of the posterior gular 

region. The latter are similar to the edge of the collar, except four 

scales in the middle, which are a little larger. Collar with uniform 

border. There are some longitudinal folds on the side of the neek, but 

as the specimen has been somewhat dried, it is not certain whether 

they are present in life. The scales on the anterior faces of the 

humerus and femur are enlarged and their acute apices are free and 

more or less recurved. They graduate into the other scales on the 

humerus, which are rather larger than those of the dorsal region. On 

the femur they graduate into those of the inferior side, which are larger 

than those of the dorsum, but are separated rather abruptly from those 

of the superior face, which equal those of the dorsum. The scales of 

the tibia are about equal to those of the belly. A few rows on the 
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internal border are keeled and have their elongate apices directed 

upward. With this exception the scales of the limbs are not keeled. 

The inferior scales of the digits are not keeled or conspicuously 

angulated. The lateral rows are produced into free flat spinous proc- 

esses on the three middle fingers, and on the adjacent (inner) side of 

the fifth. On the toes the fringes are conspicuous on the third and 

fourth, and are wanting on the first and fifth toes. On the second they 

are present, but less elongate on the side next the third, and on the 
inner side are only present near the extremity. They extend on the 

external border of the sole to near the base of the fifth digit. The ter- 

minal exterior scale is much enlarged and folds over the inner edge of 

the basal half of the claw. It is obliquely truncated, distally present- 

ing a prominent angle at the internal corner, which is pinched and 

acute. The superior scale in like manner enfolds the external edge of 

the unguis, and has a pinched external border which terminates in an 

acute apex. The two form a conspicuous basal sheath. The inferior 

plate is longitudinally ridged, while the superior is smooth. Each 

ungual sheath is excavated for the distal half of its internal inferior 

surface, giving a thin, sharp interior edge to the claw. 

Measurements.—Total length, 217 mm.; length to vent, 100 mm.; 

length to line of axilla, 47 mm.; length to collar, 30 mm.; length to 

line of anterior border of ear, 21 mm.; length of anterior limb, 45 mm.; 
length of anterior foot, 17 mm.; length of posterior limb, from groin, 

77 mm.; length of tibia, 27 mm.; length of posterior foot, 30 mm;; 

width of head at auricular meatus, 16 mm.; width at shoulders, 23 mm. ; 

width of base of tail, 18 mm. 

The ground color of the upper regions is black, and of the lower, 

apparently white. The dorsal region is covered with disciform round 

spots of white (or possibly yellow or red in life), whose borders nearly 

or in some places quite touch. In the center of each disk is a black 

spot. The pattern resembles that of the pieces of a buttonmaker’s 

refuse. On the neck and occiput the pale disks become confluent, and 

the superior surface of the head, from the posterior border of the orbits 

forward is a uniform dirty white. On the ends the pale disks are con- 

fluent, leaving series of rather numerous small black spots. On the 

upper surface of the tail the disks are confluent longitudinally, leaving 

some longitudinal black lines. The greater part of the tail is pale, and 

is very indistinctly marked. The limbs are pale, with minute black 

specks on the superior aspect of the humerus and femur. On the 

throat is a black crescent, with the horns turned anteriorly and termi- 

nating below the external meatus of the ear. Posterior to this is another 

black crescent of greater transverse extent, whose horns terminate 
between those of the anterior crescent and the auditory meatus. Sides 

of head and neck black spotted. Inferior surfaces unspotted, with the 

following exceptions: On each side, halfway between axilla and groin, 

a large subround black spot. On the inferior surface of the tail, .on the 
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distal third, four black spots. The anterior is round, and the others 
increase in length to the fourth, which is elongate. 

This species, the most peculiarly marked lizard of North America, 

differs in numerous respects from its congener, the Uma notata, with 

which I at one time identified it. Thus, the number of femoral pores is 

more than twice as great; the labial plates are keeled; the digits and 

claws are shorter, and the latter are not excavated farther proximally; 

the transition from the small to the large scales of the humerus and 

femur is gradual and not abrupt; the fringes of the borders of the eye- 

lids are of equal length, the inferior not being longer, as in U. notata; 

and finally, the fringes of the digits and sole are longer in the U. 
scoparia than in the U. notata. 

Uma scoparia Cope. 

| 7 | Number | | Character of speci- ee of speci- Locality. Collector. 5 a No. Se : men. 
| < EVs aes Bee de. a 

Arizona. 
| i 

6603 | 1 | Fort. Buchanan (Tucson), | Dr. B.J. D. Irwin, U.S. A...) Alcoholic. 

HOLBROOKIA Girard. 

Holbrookia GirRARD, Proc. Amer. Ass. Ad. Sei., [V, 1851, p. 201; Stansbury’s Exp. 

Gr. Salt Lake, 1852, p. 341.—A. Dumérin, Arch. Mus., VIII, 1856, p. 545.— 

Bocourt, Miss. Sc. Mex., Rept., 1874, p. 160.—BOULENGER, Cat. Liz. Brit. 

Mus., VII, 1885, p. 207. 

Cophosaurus TROSCHEL, Arch. f. Nat., 1850, [issued 1852], p. 389. 

A gular fold of large scales, sides of neck variously plaited. Scales 

above and on sides small, nearly even, considerably less than the ven- 

tral, all rhomboidal, imbricated. Tail moderate, not brittle. Femoral 

pores distinct. No external ear. Nostrils superolateral, anterior to 
the end of the canthus rostralis. A large infraorbital plate. Upper 

labials very oblique, imbricated. Head plates, including interparietal, 

small. Tongue barely notched at tip, with two sessile subtriangular 

pallets beneath. No palatines. Cheek teeth conical, posterior only 
faintly tricuspid. 

This genus has a distribution throughout the Sonoran district extend- 

ing nearly to Oregon on the north, and entering the Central district as 

far as Kansas inclusive. It is abundant in Texas, but is wanting from 

the Pacific and Lower Californian districts, where its place is supplied 

by Callisaurus. The species are not numerous, and are as follows: 

I. Tail flattened, longer than head and body. Frontal scales larger than supraor- 

bitals; postinfralabials few. 

Hind foot one-half length of body; tail with black spots below; male with 

Diciekacrescents On the Sid este ase essa hee eee ey oaks H, texana. 

II. Tail cylindric, longer than head and body. Frontal scales smaller than supra- 
orbitals; postinfralabials many. 

Hind foot three-fifths length of body; no spots on under surface of tail; sides 
with oblique black spots; scales minute ...........-..-...----- H. propinqua. 
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III. Tail cylindric, shorter than head and body. Scales as in II. 

Hind foot two-fifths length of body; black spots present or absent on tail; two 

small ones on each side; a few larger supraorbitals .............H. maculata. 

Hind foot one-half length of body; no lateral or caudal spots; numerous larger 

supraorbital scales... 2.2.2 -ln 2) se. 5s Sane eee Seen ce ns ce Soho e tee ee meLeg IaTEReL 

Of these species the H. maculata is much the most variable, as many 

as four subspecies having been pointed out. It has also the widest range, | 

extending throughout the Central and Sonoran districts and the Texan 

subdistrict. H. tevana inhabits the Sonoran district and the Texan 

subdistrict, while the 1. propinqua inhabits a restricted southwestern 

region of Texas. 

HOLBROOKIA TEXANA Troschel. 

Holbrookia terana BAIRD and GIRARD, Proc. Acad. Nat. Sci. Phila., VI, August, 

1852, p. 125 (San Pedro, Texas); U. 8. Mex. Bound. Surv., Rept., 1859, p. 8, pl. 

xxx.—Bocourt, Miss. Se. Mex., Rept., 1874, p. 163.—Cornr, Bull. U.S. Nat. 

Mus., XVII, 1880, p. 14. 

Cophosaurus tecanus TROSCHEL, Wiegman’s Archiy., f. Naturges., 1850 (published 

1852), p. 389, pl. v1. 

Holbrookia afinis Barry and GIRARD, Proc. Acad. Nat. Sci. Phila., VI; August, 

1852, p. 125 (San Pedro).—Bairp, U. 8. Mex. Bound. Sury., 1859, p. 8.— 

Bocourt, Miss. Sci. Mex., Rept., 1874, p. 163.—BOULENGER, Cat. Liz. Brit. 

Mus,, II, 1885, p. 207. 

Fig. 30. 

HOLBROOKIA TEXANA TROSCHEL. 

x . 
El Paso, Texas. 

Cat. No, 2666, U.S.N.M. 

Hind feet lengthened, nearly half the head and body. Femoral pores 

sixteen or seventeen. Color above, olive gray. The back with ten series 
of dorsal rounded blotches, which on the tail become rings; black below, 

although frequently only obsoletely indicated. Posterior half of sides 

1 Bocourt; Mazatlan. 
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with two bluck crescents, widening below; the posterior double its own 

width from the groin, from which sometimes springs a third. The 

interstices and borders lighter than the ground color on the sides 

above; below and onthe belly blue. Chin mottled with blue and white. 
Sides anterior to the crescent spotted with whitish. Thighs with a 
plumbeous stripe behind. 

In this species the scales of the entire back are ratber larger than 

those on the sides for a width of at least twenty scales. The number 

in a line from occiput to above anus is at least one hundred and sixty. 

The hind foot is rather more than two-fifths the head and body; the 

free portion of hind toe one and one-half times the head. There are 

seven upper labials on each side. The tail is very much depressed to 

the tip. 

The upper parts of this species are of an olivaceous or reddish gray. 

The back with the series of nine or ten small, dusky rounded blotches, 
sometimes very obsolete; continued on the upper surface of the tail as 

a single series of undulating or somewhat W-shaped bars. All these 

marks are suffused behind with a lighter tint than the ground color. 

In the posterior half of each side are three parallel black crescents, 

extending from back to belly, the convexity posterior; the extremities of 

opposite ones separated above and below by ten or twelve scales; of 
these the posterior starts from the groin and is quite indistinct; the two 

others are widest inferiorly (where they are truncate), and taper almost 

to a point on the back. The borders and intervals of these crescents 

are generally yellowish, lighter than the ground color. Anterior to the 

crescents the sides are conspicuously and quite uniformly marked with 

rounded, yellowish spots, almost in a network of the ground color; 

they sometimes have a darker areola, The under parts are yellowish, 

suffused with greenish on the sides of belly (especially about the black 

marks) and sometimes across it. The head has sometimes a greenish 

or light plumbeous tinge; the under part of the head is faintly blue, 

varied with yellowish. The under surface of the tail shows from three 

to eight conspicuous, transverse, large bluish or black spots in eontin- 

uation of rings encircling the tail, which are quite indistinct above and 

laterally. The posterior surface of the thigh shows a broad, longitudi- 

nal plumbeous stripe, and below it a yellowish one, cutting off a second 

fainter lead-colored one, sometimes wanting. 

The rings around the tail are more indistinct laterally than above. 
The female has a series of plumbeous blotches along the sides, nearly 

as broad as high, subcrescentie, with the tips truncate and close. 
There are two oval spots on the side of the belly, and in its white 

ground, just below two of the lateral blotches mentioned. 
Sometimes there is a trace of an additional crescent (or even two) 

anterior to the others. This, however, is only faintly indicated; is not 
continuous, and does not extend on the belly. 
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Professor Baird distinguished a Holbrookia affinis as distinet from 

the H. texana, but I find the following note in his manuscript: 

The difference between the typical H. terana and the supposed species H. affinis 

will be found indicated, as far as I have been able to appreciate them, under the 

latter head. I must confess, however, a very great difficulty in assigning many 

specimens to one rather than to another of these species. 

He then defines the typical H. texana as follows: 

Legs rather short, the hind foot little more than one-third length of head and 

body; femoral pores, twelve or thirteen. Above olive gray, with ten dorsal series of 

rounded dusky blotches, which on the tail behind anus become six or eight rings, 

intensely black below. Posterior half of sides with ten long crescents widening 

below, the posterior twice its width from the groin; the interspace and border lighter 

on the sides above, but below and on the belly blue. Sides anterior to the crescent 

spotted with whitish. Chin strongly mottled with blue and white; thigh behind 

with a longitudinal plumbeous stripe; a black spot on shoulder, and one or two 

behind it on humerus. Female with the lateral crescents replaced by oval spots. 

In some specimens of H. texana (Cat. No. 2669) there is a tendency to 

a continuation of the lateral crescent in a series of rapidly diminishing, 

broad, subquadrate, plumbeous, crescentic blotches close together, of 
which four may be counted to above insertion of hind legs, continued 

as broad stripe almost halfway along the side of tail. This is more 

evident in females than males. 

The Holbrookia affinis is defined as follows: 
This species differs from H. texana in several points, chief among 

them the larger size of the dorsal scales and the greater length of limbs. 

Those in H, texana are scarcely larger on the back than on the sides; 

and the arrangement into oblique series can hardly be observed. There 

are about one hundred and seventy-five of the scales from head to above 

anus. In H. affinis there are one hundred and fifty scales in the same 

distance; larger and more regularly rhomboidal. The free portion of 

the hind toe in terana is only about 14 the length of the head above 

from snout to end of occiput, and equal to the length from snout to end 

of jaws or of large lateral plates on the cheeks. In H., affinis this is 
one and one-half times the length of head and one and one-fourth or 

one and one third times length of side of jaw. Thescales on the upper 

face of the thigh appear more abruptly smaller than the anterior ones 

in texana than in affinis. 
There appears to be little difference in coloration. The bands beneath 

the tail appear more distinct in H. tevana, more tinged with the blue of 

sides and chin deeper. The crescents on the sides are farther back in 

H. affinis; the posteriors are separated from the groin only by its own 

width, instead of twice this amount. The edge of the anterior crescent 

in tevana reaches about two-fifths from fore to hind leg, instead of only 

about one-third, asin afinis. H. texana exhibits no trace of a third cres- 
cent springing from the groin. It, however, has a conspicuous: black 

spot on the shoulder, with one or two behind it on the anterior face of 

humerus, very indistinctly seen in specimens of H. affinis. 
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It is, however, evident that there is really but one species, as many 

specimens are so strictly intermediate as to render it very difficult to 

say where they should be assigned. In the largest individuals, however, 

the average of characters as assigned is generally preserved. 

This lizard is the characteristically abundant form of western Texas. 

I found it in the first plateau country to the heads of the Medina and 

Upper Llano. Mr. Boll states that it does not range east of Fort 

Worth, in northern Texas. I did not observe it in the low country of 
Washington County. It evidently belongs to the plateau fauna. It 

runs with great rapidity, with its tail generally curved upward, dis- 

playing the black spots on the lower side. It prefers rocky ground, 

and does not ascend trees under ordinary circumstances. 

Holbrookia tevana ranges over part of the Sonoran subregion at 

least. I have taken it at Lake Valley, New Mexico, and E. Wilkinson 
at the city of Chihuahua. The western limit of its range has not been 

determined, 
Holbrookia texana Troschel. 

. we| Number 
Ralioeue of speci- Locality. From whom received. | Nature of specimen. 

i mens. | 

2676 1 | Western Texas ..-........-..- Dr. S$. W. Woodhouse ....--- Type. 
4857 D5) Pecos*Rivel. Lexasin--.-2--| ue Ke -Lownseng ~~ 4.0 cercec. | Alcoholic. 
4914 DAIMINGW WIG PLOXAS aoe see ce. oe Prof. L. C. Ervendberg. ----- | do. 
2659 WaluSamiPedro, Mexas --.~--.---- Col. J. D. Graham, U.S. A..-| do. 
2666 Sule AsO; LOXase cence cm =o Jaga (QU ie SEAS aoe Seensieos | do. 
2663 2 | Castaneulas, Mexico.-...... Lieut. B. Couch, U.S. A--:.- do. 
2787 IL |) (pili BS meeps decuee DS We Game see seat eter do. 
2822 1| Monterey, New Leon -..---. Lieut. B. Couch, U.S. A.--.- do. 
2672 1 | San Antonio, Texas-_.-.------| Dr.C. B. R. Kennerly .-. --- | Type. 
2677 1 | Alamos de Parros. Mexico ..| Lieut. B. Couch, U.S. A.-.--.- do. 
2660 2 | San Antonio, Texas........-| Dr. C. B. R. Kennerly ..--.--- do. 
UGA) 9 Re Sececoce San Diego, Texas -..--...--- Vivod ind tiie So neeeecose do. 
22152-3 |.....--.-- \E co aes Gr coneneadaccise H. and C. Brimley-....-..---. | do. 

HOLBROOKIA PROPINQUA Baird and Girard. 

. Holbrookia propinqua Batrp and GrrarD, Proc. Acad. Nat. Sci. Phila., VI, August, 

1852, p. 126 (Indianola to San Antonio).—Bocourt, Miss. Se. Mex., Rept. 

1874, p. 162.—Corr, Bull. U.S. Nat. Mus., No. 17, 1880, p. 15.—BOULENGER, 

Cat. Liz. Brit. Mus., II, 1885, p. 208. 

Seales on back very small. Not appreciably larger than those on 

sides. Head flattened; plane from middle of orbit to snout, narrow; 

longer than broad. Hind foot two-fifths the head and body; free 

part of largest toe considerably longer than cephalic plates. Temporal 

plates large, few in number; fully equal to those margining under 

labials behind. Upper labials seven. 

Above olive or ashy gray or green, with dorsal blotches, color gener- 

ally similar to those of H. maculata, but the lateral spots (in anterior 

half of sides) are more elongated vertically, and extend into the gray 

of the sides. They are scarcely visible from below. 

Holbrookia propinqua is easily distinguished from other species of the 

genus. The tail is slender, cylindric, and longer than the head and 

body; the hind foot is elongate, being two-fifths the length of the head 

NAT MUS 98—19 
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and body. Tenor more supraorbital scuta; plates of muzzle flat; labials 

exceedingly narrow, five in number, followed by a flat one. Femoral 
pores 16-18. A pair of blue spots on the side; none under the tail. 

This species, in addition to the general characters of the type H. 

maculata, differs in the excessive minuteness of the dorsal scales, which 

can scarcely be counted, even with a good lens. ‘The head is more 

elongated and quite plane from above the end of the eye, instead of 

slightly convex. Its width reaches only from the end of snout to mid- 

dle of occipital, instead of behind it. There are seven oblique upper 

labials instead of six. The legs are all much longer; thus the hind 

foot is decidedly more than two-fifths the head and body instead of 

only one-third or even less (two-sevenths). The free portion of hind 

Fig. 31. 

HOLBROOKIA PROPINQUA BAIRD AND GIRARD. 

X 3. 

Cat. No, 15659, U.S.N.M. y 

toe reaches far behind the occipital plate from snout, instead of only to 

about its middle. The plates on lower jaw margining the under labials 

are smaller, those on the temples fewer and larger, the two series being 

about equal; in H. maculata the case is reversed, and the upper plates 
are Smaller and more numerous. 

The coloration is much the same. The indigo-black patches on the 

sides, however, are much more lengthened, forming short, oblique cres- 

cents, running up into the gray of the sides, the convexity anterior. 
They are about four times as long as wide, instead of mere oval blotches. 
There is very frequently a third, more posterior and less distinct, one. 
The female has quite a decided light stripe between the fore and hind 
legs, the lateral bars more vertical, shorter, and less distinct. 
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The posterior edge of the hinder blotch is just half way between the 

fore and hind legs. 

Specimens from the lower Rio Grande differ from the types from near 

Indianola in lighter colors, less conspicuous mottling on chin, and still 

flatter and more depressed head. The cephalic plates are more flat- 

tened and less pyramidal; the tail longer. 

I did not observe the H. propinqua in any part of Texas visited by 

myself. Mr. Marnock finds it abundant near Helotes, and Professor 

Baird’s types came from south of San Antonio. It is doubtless a 

southwestern species. 
Holbrookia propinqua. 

Number 
Catan of speci- Locality. | From whom received. Nature of specimen. 

c | mens. 

4954 | 2 | Pecos River, Texas .-...... | Capt. John Pope, U.S. A.-.-.| Alcoholic. 
2788 1 | Ringgold Barracks, Texas ..| Dr. Thos. Webb...-.--...-..-. do. 
5187 1 | Fort Stockton, Texas ....-.-- | IPS Dulivi scence eel do. 
2671 6 | Indianola, Texas............ | Col. J. D. Graham, U.S. A... do. 
2665 6 | Castanuelas, Mexico ........ Lieut. B. Conch. U.S. A..... do. 
2664 2 | Alamos de Parros, Mexico -.|..... RARE Ee Sore are ee do. 
2817 16iielaredosexass=-+.ss-soc-= ee AS Schott eesssse sesso ee. do. 

15659) Eee saa San Diego, Texas ..-......... Wridic av Ores=asseeaseeea 

HOLBROOKIA MACULATA Girard. 

Holbrookia maculata GIRARD, Proc. Amer. Assoc. Ady. Sci., IV, 1851, p. 201; Stans- 

bury, Report, 1852, p. 342, pl. 1v, figs. 1-3, Reptiles.—Bairp and GIRARD, 

Marcy Red River, 1853, p. 236. —HALLOWELL, Proe. Acad. Nat. Sci. Phila., VIII, 

October, 1856, p. 239.—A. DumériL, Arch. Mus., VIII, 1856, p.546.—Bocourt, 

Miss. Sc. Mex. Rept., 1874, p. 161, pl. xvi bis, fig. 7.—Cops, Bull. U. S. Nat. 

Mus., XVII, 1880, p. 15.—BoULENGER, Cat. Liz. Brit. Mus., II, 1885, p. 209. 

approximans BAIRD, Proc. Acad. Nat. Sei. Phila., 1858, p. 253.—Bocourt, 

Miss. Sc. Mex. Rept., 1874, p. 163. 

Scales on back rather large, wider for 6 or 8 scales, then more later- 

ally; about 125 from head to anus; head broad, very short and convex; 

the lateral profile of upper part gently or rapidly convex to the mouth. 
Upper labials six; temporal plates smaller than those on the side of 
chin. Hind toe about one-third the head and body; free portion of its 
longest toe equal to length of cephalic plates. 

Above olive or ashy gray or green with sometimes a dorsal series of sub- 
quadrate dark blotches into lighter areola. Beneath white, the tail 
beneath without bands. A whitish stripe from eye along the sides 
below the dorsal blotches. A second less distinet from mouth in line 
with lower edge of colored sides. Both sometimes broken up into small 
spots also seem more or less thickly on sides and above. Two oval 
indigo-black spots in anterior half of each side scarcely visible from 
below. 

There are four subspecies of this species, which differ as follows: 
I. Snout more pointed; anterior supralabials harrower; muzzle plates smaller. 

Under surface of tail black spotted; no black spots on sides; dorsal spots large, 
transverse, yellow bordered, digitate posteriorly ............--- H. m. lacerata. 

Spots absent or rarely present on inferior side of tail; two small ones on each 
side; dorsal spots small fovea eye yell states Gite are ata 2 oe oie Sows H. m. maculata. 
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II. Snout shorter; anterior supralabials broad, prominent; muzzle plates larger. 

Dorsal spots distinct, back not yellow speckled; lateral spots posterior and 

TOPOL LOD: cs ve eee Bae SS hee. Sas Seah a ae ete eee Hm. approximans. 

Dorsal spots obscure or wanting, back yellow speckled--------- H, m. flavilenta, 

These subspecies have definite geographical ranges. The H. m. 

lacerata belongs to central Texas; the H. m. maculata to the central 

district generally and northern Texas. H.m. approximans is the Sono- 

ran representative; while H. m. flavilenta is found in western New 
Mexico and Arizona, excepting the desert region of the extreme south, 

according to Stejneger.! 

HOLBROOKIA MACULATA LACERATA Cope. 

Holbrookia maculata lacerata STEJNEGER, N. Am. Fauna, No. 3, 1890, p. 109. 

Holbrookia lacerata Corr, Bull. U.S. Nat. Mus., No. 17, 1880, p. 15.—BOULENGER, 

Cat. Liz. Brit. Mus., 2d ed., II., 1885, p. 209. 

Fig. 32. 

HOLBROOKIA MACULATA LACERATA COPE. 

are 

Cat. No. 13621, U.S.N.M. 

Tail cylindric, slender, a little longer than body; hind foot short, less 

than one-third of head and body; six or eight supraorbital scuta sur- 

! North American Fauna, No. 3, 1890, p. 109. 
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rounded by minute tubercles; scales of muzzle tubercular. Labials less 

elongate, five oblique, one flat; femoral pores 12-13; no blue spots on the 

sides; transverse blue spots on the inferior side of the tail. Color light 
brown, with six pairs of transverse dark-brown bars between the scapu- 

lar region and groin, which extend downward and backward on the 

abdomen. Their posterior border is serrate or digitate, and edged with 

yellowish, producing a variegated pattern. The inner part of the spots 

is frequently cut entirely off. The spots are continued on the upper 

side of the tail, and there are six irregular longitudinal brown bars on 

the neck. A brown band across supraorbital regions, and spot on upper 

surface of muzzle. Limbs brown cross-banded. A pale band on infe- 

rior part of side, which is crossed by the ends of the lateral spots. 

Below this are five or six small dark spots, sometimes obsolete. Total 

length, 99 mm.; to collar, 15 mm.; to vent, 56 mm. This is a short- 

legged species allied to the H. maculata, but with longer tail and very 

different coloration. As compared with the variety of H. maculata, 
above described, the labial scuta are shorter and less oblique, resem- 
bling more nearly those of H. texana. In coloration it differs from the 
H. maculata in a point not above mentioned. The dorsal ground color 
is everywhere the same, a rich yellowish brown. In the H. maculata 
the median dorsal region is paler, and the sides of the back are of a 

dark shade, which connects the spots as by a wide band. 
The most northern locality for the Holbrookia lacerata with which I 

ain acquainted is in Erath County, west of the Upper Brazos. Mr. Boll 
found it rather abundantly there and in Comanche County. Southward 
it has been found by Mr. Marnock on the Guadalupe River in Kendall 
or Comal County. It thus belongs to the first plateau fauna, and is not 
widely distributed. 
The specimens above mentioned do not exhibit lateral spots, but they 

are present on the following specimens, which have been received by 
the Smithsonian Institution: 

Holbrookia maculata lacerata Cope. 

| Number alorue 
Eatelogue of speci- | Locality. From whom received. | Nature of specimen. 

; | mens. | 

| 

4693 Gal NeosbonMansas sees ee |e ee ee a | Alcohol. 
22146-9 Si WACO; SU OXAG'- wats a ean acet | H. H.and C.S. Brimley ----. do. 
22150-1 2 | China Springs, Texas....... eater eee See ae ee do. 

| | 

HOLBROOKIA MACULATA MACULATA Girard. 

In this subspecies the body is moderately stout and depressed ; 
much more so in the females. The head is broad and Short, as wide as 
long, pointed anteriorly to the broad and rounded muzzle. The lateral 
outline of the head is very convex posteriorly, then slopes from the 
middle to the head nearly in a straight line to the line of the mouth. 
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The head above is covered by small polyhedral or pyramidal plates, 

except on the supraorbital region. The occipital plate is large and 

polygonal, the edges are raised, and it has also a central tubercle; it 

is situated in the midst of small plates, of which there are two series 

to the supraorbitals. There are two small vertical plates in line, but 
anterior to these there is noregular arrangement, the most symmetrical 

specimen showing one plate in the center of a circle of seven others, 

and then four median in line to rostral. There are, however, three 
series of hexagonal plates above the eye parallel to the inner border of 

small plates; anterior to which the plates on the supraorbital region 

are smaller than elsewhere on the upper surface of head. The eyelids 

are granular, with a series of longer flat plates along the edge. The 

Fig. 33. 

HOLBROOKIA MACULATA MACULATA BAIRD AND GIRARD. 

x 2. 

Fort Kearny to Laramie, Wyoming. 

Cat, No, 9366, U.S.N.M. 

loral and supralabials are small and tubercular. The nostrils are supe- 

rior, situated in asingle plate, except anteriorly, but closely surrounded 
by others which appear to form their outer border. 

The scales of the back and sides are all excessively small, almost 

granular. Those on the central line of the back for six or eight scales 

being rather larger (by an insensible gradation) than the others, and 

are quite distinctly but obtusely carinated; the lateral scales around the 

base of the tail are all similar to the dorsal. Thescales immediately back 

of the head are smaller than elsewhere on the back. About one hundred 

and twenty-five scales can be counted, as nearly as may be, from head to 
above arms. The belly scales are rhomboidal, decidedly larger than any 

of the dorsal; they are rhomboidal and smooth. Those in front of arms 
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are largest. The plates on the side of the chin (one row anteriorly, three 
behind), margining the lower labials are hexagonal, paved, and much 

larger than the intervening ones, as are also those on the temples. 

There are two transverse folds on the throat, the covered portions of 

which are lined with smaller scales, the narrow space between the two 

being covered with large rhomboidal scales like those on the breast. 

The seales between the fore legs are perhaps larger than those on the 

belly; those covering the shoulder considerably so. All the scales on the 

body are arranged in quincunx, except on the belly and beneath the 

tail, where they are in transverse series of small, nearly square, alter- 

nating plates. The scales on the under and inner surface of the hind 

leg are larger than elsewhere, especially on the tibia. Those on the 

shoulder and inside of forearm are also large. The male has two plates 

behind the arms not seen in the female. The femoral pores are distinct. 

In the alcoholic specimen the upper parts are ashy gray. On 

each side the back is a series of U-shaped blotches, the convexity 

posterior; sometimes angular or emarginate behind; some 8 or 10 

pairs from head to above anus. Those blotches anteriorly are some- 

what obsolete or not filled up; they are bordered behind (sometimes all 

round) by a light yellowish suffusion or spotting, lighter than the 

ground color. In some specimens there is a narrow, horizontal, light 

line from the orbital region above the arms and below the edge of the 

dorsal blotches fading out on the sides. This sometimes forms the 

dividing line between another lateral series of blotches corresponding 

with the dorsal; this series is, however, generally obsolete or else 

broken up with obscure mottling, the posterior border of light suffu- 

sion or spottings indicating the position of the blotches. The sides 

occasionally show minute points of whitish. The dorsal blotches are 

continued in two series on the thickened portion of the tail; the atten- 

uated portion, however, is usually plain gray. The under parts are 

yellowish white. The jaws with transverse bars of plain bluish, con- 
tinued obliquely backward on the under surface of the head, which is 

variously mottled with the same. On each side below and adjacent to 

the outer edge of the belly are two very distinct indigo-black blotches 

with a suffusion of bluish around them. These are rather elongated 

transversely, placed one in advance of the other, and both situated in 

the posterior extremity of the anterior half of the region from fore to 

hind legs. They do not extend up the side as far as the lower lateral 
dusky blotches. 

In some specimens there is a decided indication of a second light 

stripe on the side of the neck, continuous with the light edge of the 

upper jaw and extending, with several interruptions, to the arm. 

The upper surface of the limbs is transversely banded with dusky. 

The posterior surface of the thigh is without conspicuous marking. 

The female differs very little, if at all, in color, although possibly the 

markings above are more obsolete. 
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There is sometimes, but very rarely, a third spot on the sides behind 
the others; as also a trace of a light yellowish line on the flanks, 
extending between the legs. 

The hind feet are short, being barely more than one-third the dis- 

tance from snout to arm, the free portion of longest toe not reaching 

from snout to end of large occipital. 

Specimens from western Texas are larger and much sprinkled, some- 
times all over, with small rounded white spots, the dark blotches even 

being at times entirely wanting. The ground color in these, as from all 

localities, varies from dark to light ashy, with sometimes even a tinge 

of reddish brown. Some of these more Southern and Western speci- 

mens (Cat. Nos. 2813, 2771, etc.) seem to have the upper labial and radial 

plates projecting more horizontally all round, so as to form a kind of rim 

or shelf. In fact, it is quite possible that Cat. No. 2813 may belong toa 

species different from any here described. Compared with types from 

the Platte, the plates of the head above are larger, those on the anterior 

portion of the supraorbital space being nearly equal to those between 

the orbits, instead of conspicuously smaller. The head is narrower, 

more pointed, and less convex; the scales on the cheek and inside of 

the thighs larger and more equal; the legs and tail longer. If not 

distinct, this may at any rate be considered as a variety. 

I did not observe this species in the parts of Texas I examined, but 

a variety of it with a longer tail than the usual form was obtained from 

Mr. Boll, who probably took it near Dallas. Its characters are: Tail 
slender, cylindric, a little longer than body; hind foot less than one- 
third head and body. Eight or ten supraorbital scuta; scales of muzzle 

tubercular; labials very narrow, five; femoral pores thirteen. A pair 

of blue spots on the side; none under the tail. West of Dallas, Messrs. 
Boll and Isaac obtained this species from Weatherford to Fort Concho, 

and Mr. Isaac sent it from the Wichita country. Professor Baird 

records it as found between San Antonio and El Paso. 

Holbrookia maculata maculata. 

Number 
Geileene Aseepec: Locality. ee From whom received. Netare af ee 

| 

2771 1. |, San” Antonio, "Texas 222. /eocsneee aes coe Col. J.D. Graham, U. | Alcoholic 
S. A. type. 

8479 1 | Santa Fe, New Mexico..| June --, 1874 | H. W. Henshaw......- | Alcoholic. 
4853 2.| Pecos River;Lexas sees. |en-nen-saceeene J.K. Townsend .... -. do. 
4954 Py ape i Cesc te eee fed | Se ee cli Captain Page ....-..... do. 
8460 1 | Abiquin, New Mexico ..| Sept. —, 1874 | G. Thompson........-.. do. 
8477 2 | San Ildefonso, New Mex-) Aug. —, 1874 | Dr. H.C. Yarrow....-- do. 

| _ ico. 
8521 2 | Santa Fe, New Mexico.-.| June —, 1874 | H. W. Henshaw ...----- do. 
8523 3:| New Mexico: .-ss-eees- Oct. —, 1874 | Dr. O. Loew ......-2-.. do. 
8522 oe oat oss: 2. eee eee Oct. —, 1874 | G. Thompson ....-. .... do. 
8478 4 | Plaza del Alcalde, New | Aug. —, 1874 | Dr. H. C. Yarrow ....-- do. 

| €x1co. 

8480 1 | Camp Crittenden, Ari- | Aug. —, 1874 | J. H. Rutter.......-... do. 
zona. 

8525 2 | Cave Spring, Arizona...| July —, 1874 | H.W. Henshaw. ..---- do. 
8154 it GATLZOTIS om ane aloe ae eee a Me IBISCHOM eccsSo5- eae do. 
8526 1 | Cienegia, Arizona....... Aug. 23, 1874 | J. H. Rutter........... do. 
5025 3 | Fort Buchanan, Arizona|..........-.--- oy MANUS = seas cnc. ose do. 
8169 1G) AXIZONG soas 2ascee ees — —, 1871 | Exp. W.100M......... do. 
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Holbrookia maculata maculata—Continued. 

| | 

Number | f 
C: eebeue) ee Locality. ‘ eye | From whom received. pleted 

9366 | 14 | Fort Kearney to Lara- |...--.---.----- DriJ-iG.Cooper :=---.- Alcoholic. 
mie, Nebraska. 

4867 | HeNEbrASKie-tesasnes se eeleseices see eel OE IWicls cONCS:.\.25c0- do. 
8524 2 | Colorado Springs, Colo- | July —, 1874 | John Yarrow ..-..-.--. do. 

rado. 
5055 SiipblattenVigloy eeeseema seal aaietania cease ne | Capt. J. H. Simpson, do. 

a = A. 
9365 1 | Fort Bridger, Wyoming | | do 
8182 I |) ORE 53 Pha A Sees cEancs Shescsosossooss do. 
6277 Del Re Ae oe pes sn GR A ss a oe es Die | do 
9367 ‘pC aseeaigs Goan eee ae A aR Sk eT ae Fo ie eels ae ee Seer do 
8636 1 |) OND aio Sean oSocssscqa basco seoase oes do 
8637 2 | Dome Canyon, Nevada.. do 
9283 1 | Fort Tejon, California --|--..-.--<.---.- do. 
9631 | 2 | Colorado Chiquita, New | July 30, 1872 | Dr. C.G. Newberry. .--. do. 

| Mexico. 
9632 | 1 | Apache, Arizona ....--. ——- —, 1872 | H. W. Henshaw.....-. do. 
2809 | . I SHRAID RTS ee ee scaces ScacseSascsseds) Dr. Thos. Webb -..-.--- do. 
2773 Hh )) UGG IRGC Ib 90) Sooo coos SenscHecetecese Capt. R. D. Marcy, U. do. 

S. A. 
2798 | lM JA ei Mire Soe Oidscos BSc ese edascad Sonoassconu Sesbocussesads do. 
2667 DIL NSOUOLBcas cence ces saeee Sal Sas oe oa eee Col. J.D. Graham, U. | do. 

tse 
2662 | 3}, || Shin LaGG hyo, AMES PS) ose oe) sero ca ae senses) sono GsSe5soncubdebcode do. 

14749 | I | Kort Huachues, Arizona...2.-6-.----s5- | Lieut. H. C. Benson .-.. do. 
17559 | 1 | Fort Supply, Oklahoma.|..........-...- fie Wey Hie Wibl COX ne do. 

21259-65 | 6 | Long Pine, Nebraska...|..-..-..--..-.. U.S. Fish Commission - do. 

HOLBROOKIA MACULATA APPROXIMANS Baird. 

Holbrooki maculata approximans BairD, Proc. Acad. Nat. Sei. Phila., 1858, p. 

253.—Bocourt, Miss. Sci. Mex., 1874, p. 163. 

Body squat, depressed. Tail shorter than body. General form of 

H. maculata. Head swollen, as broad as long; profile very convex. 

Upper labials, six. Large plates on temples, smaller than those mar- 

gining lower labials behind, the Jabials thickening. Scales rather 

large; about one hundred and thirty from head to above anus; largest 
in middle of back. Femoral pores about thirteen. 

Above ashy brown. Back with ten dorsal (and sometimes an obscure 
lateral) series of nearly equidistant angulated blotches, seven to ten 

from head to above anus, and continued above the tail, the lower 

surface of which is plain. Sides and sometimes fore part of back 

rather thickly crowded with whitish spots. No indications of light lines 

on sides of neck and back. Beneath whitish; the sides of the belly 
with a light blue patch, in which are situated ten transversely elon- 

gated indigo-black blotches, which do not extend into the dark part of 

the sides and are entirely visible from below. The middle line of the 

sides falls between the ten blotches. Faint traces of a third more pos- 

terior are occasionally visible. Female with the indigo blotches and 

blue patches less prominent. 

This subspecies is most similar to H. m. maculata, but is considerably 

larger and has the head wider, still more convex. The scales are rather 

larger. The feet are of about the same proportional length. The spots 

on the back are quite distinct, with alight areola. Behind they are 
irregularly U- or W-shaped. There is a decided indication in most speci- 
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mens of a second lateral series on each side. There is no indication of 

the ten lateral light stripes on the side, nor of the pale stripe along the 

back separating the dorsal blotches, The sides and back are more 

regularly spotted with whitish. The jaws are banded transversely 

with bluish, which passes obliquely backward on the chin. 

The most striking differences from its allies seen is the much more 

backward position of the two indigo-blue blotches and their inferior 

situation on the sides and in the whitish of the belly, and not on the 

sides of the body, partly in the brownish. They are also completely 

enveloped in the blue patch instead of having only an occasional slight 

suffusion of the same. They are almost entirely, instead of very 

slightly, visible from below. 

HOLBROOKIA MACULATA FLAVILENTA Cope. 

Holbrookia maculata flavilenta Corr, Proc. Acad. Nat. Sei. Phila., 1883, p. 10.— 

STEJNEGER, N. Am. Fauna, No. 3, 1890, p, 109. 

SEES Ss {2 gS TIIZEY 

Fig. 34. 

HOLBROOKIA MACULATA FLAVILENTA COPE. 

C9 Xx €: 

Lake Valley, New Mexico. 

Collection of E, D. Cope, 

This subspecies differs from the typical form in having larger prenasal 

scales separated by only two flat scales in front, instead of four tuber- 

cular ones, and in having only four flat scales between the nostrils 
above, instead of six tubercular ones, and in having the scales of the 

front flatter. The spots are obscure or entirely wanting; when present 

they are more numerous than in the var. maculata, there being eight 

between axilla and groin, instead of six. The sides and dorsal lateral 
regions are thickly marked with small yellow spots. 

This form was established on two specimens from Lake Valley, in 
southern New Mexico. Dr. Stejneger has since recorded it from south- 

ern and western Arizona. 
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UTA Baird and Girard. 

Uta BairRD and GIRARD, Stansbury’s Exped’n, Great Salt Lake, 1852, p. 344.— 

BOULENGER, Cat. Liz. Brit. Mus., 2d ed., II, 1885, p. 210. 

Urosaurus HALLOWELL, Proc. Acad. Nat. Sci. Phila., 1854, p. 92. 

Phymatolepis DUMERIL, Archiv. d. Museum, VIII, 1856, p. 548. 

Petrosaurus BOULENGER, Cat. Liz. Brit. Mus., II, 1885, p. 205. 

A Jarge interparietal, and the plates on rostrum and above orbits 

large and rather regular. Scales on sides small, granular; those on 

back imbricated, angular. Digits pectinate below. TFemoral pores. 

Tail long. Ears distinct. A well-marked gular fold of large scales. 

Sides of neck folded; upper labials square; plane externally, not im- 

bricate. A long infraorbital; nostrils lateral, subterminal. Tongue 

scarcely emarginate; lip slightly free with distinct pallets beneath. 

No palatines. Posterior teeth only tricuspid. 

The preceding diagnosis is intended to define a well-marked group of 

diminutive North American Saurians, which would be taken for Scelo- 

porus but for their very small dorsal scales and the sharp constriction, 

or fold, on the lower throat with a band of scales larger than those 

anterior or posterior to it. The plates on the head are nearly as regular 

as in Sceloporus, It is easily known, by the presence of external ears, 

from Holbrookia, which has a similar fold on the throat, and which has 

also the lateral folds of neck and body less distinct, or almost wanting. 

There are three well-marked sections in this group; one with the 

dorsal scales very small, and only gradually larger than those on the 

sides, and another with four to six central series of very large cari- 

nated scales, those on either side abruptly smaller and tuberculate. 

The type species, U. stansburiana, belongs to the first; U. ornata to 

the second division. Dr. Hallowell has proposed a genus Urosaurus 

for the latter division based on a second species, U. graciosus. The 

gradation from this species, however, to the U. stansburiana through 

U. schottii and ornata is so very gentle that it is very difficult to draw 

the line. In all external characters there is little difference between 

U. stansburiana and ornata, except in the character of the dorsal scales, 
the proportions of tail and body and other features being almost pre- 

cisely the same. U. ornata and graciosa, on the other hand, agree per- 

fectly in the character of the dorsal scales, and yet differ widely in 

proportions and shape of head, body, and tail. 

The species of Uta differ as follows: 

A. Dorsal scales small, smooth, nearly uniform in size. Caudal scales small, smooth, 

not spinous. Collar not denticulate. Tail depressed; no blue on 

belly. (Large species.) 

Median dorsal scales a little larger than lateral dorsals; body stout, depressed; 

green, with three dorsal black crossbars--..._-- U. thalassina Cope. 

Similar to U. thalassina, but ‘‘ with hind limb much shorter, snout shorter and 

more truncate, and four black transverse dorsal bars.” 

U. repens Van Denburgh. 
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B. Dorsal scales small, smooth, subequal. Caudal scales larger, keeled, and spinous, 
Collar not denticulate. Tail slender. Some blue on belly. 

Dorsal scales egual; scales of anus and legs strongly keeled; color olive, with a 

black line from shoulder to shoulder across back. Tail crossbarred 
with black ...... SS ARHES noencbidtascaamece U. mearnsii Stejneger. 

C. Seales on the back and sides all small, increasing very gradually from the sides 

to the dorsal line, where there is an obsolete carination. Tail slightly 

depressed toward base with enlarged keeled scales. No blue on the 

belly. Sides with a round black spot behind the fore leg. Back 

with ten series of blotches, and two lght stripes on each side. 

Upper lateral fold of skin obsolete behind the arm, the scales on the 

crests of the folds scarcely larger. Tail, 14 times the body. 

Dorsal blotches encircled by blue dots which are sometimes scattered irregu- 

larly. Sides dusky between the indistinct greenish white lines; 
below this sometimes with vertical light bands. 

U. stansburiana Baird and Girard. 

‘Larger, fore legs longer; scales on edge of collar much smaller; bluish drab 

above with numerous small whitish dots, two or three scales large, 

scattered over the body; no dusky markings; blue blotch behind 

Peal Pye ee Sewers cata Beate aS scee Sensor Sasa esse U. palmerii Stejneger. 

D. Middle of back, with 4 to 6 rows of very large rhomboidal, carinated scales, com- 

mencing some distance from the head and running to the tail. The 
remaining scales on either abruptly much smaller and almost granu- 

lar. Tail compressed from the base. Two very distinct lateral folds 

of skin along the neck and body. Taillengthened, compressed. Col- 

oration, ashy brown. Sides with transverse, dusky bands, separated 

along the back, and a more conspicuous one on either side the neck. 

Entire sides of belly in male pale blue, dotted with whitish. 

a. Dorsal scales in five or six irregular series, four larger, the scales intermixing 

and varying in size, although the central ones are smaller than the 

external, but the outer smaller than that internal to it. 

Head short, depressed, broad, nearly twice as wide as deep; enlarged scales on 

sides; hind legs shorter than from vent to collar; a lateral series of 

enlarged: Stales eee. = ee se eee U. ornata Baird and Girard. 

No lateral series of enlarged scales; tail less than twice length of head and 

body; olivaceous and without spots above.-...-.-. U, levis Stejneger. 

aa. Dorsal seales in four regular series, two on either side of the median smaller 

ones; continued regularly. Enlarged lateral scales in a series. 

Head short, depressed. Head one and a half times as wide as deep. Hind 

leg equal or longer than from vent to collar. General color, light 
brown; the belly quite white. Tail, 14 times the head and body. 

U. symmetrica Baird. 

Head pointed, narrow; nearly or quite as high as wide. General color, nearly 

black, scarcely lighter beneath; back with small blue spots; tail 

banded laterally with the same .....-.---.--.----- U. schottii Baird. 

aaa. Dorsal scales with one principal larger row on each side of smaller ones on 

the median line. A lateral band of larger scales. 

Dorsal median line with flat scales; frontal plate transversely divided; no 

frontoparietal plates; gray with black spots above. 

U. lateralis Boulenger. 

Dorsal median line with flat scales; frontal plate transversely divided; a 

crest of acute scales above the tympanum; above blue, with two 

rows of spots :...: 20.205 4eee ee U. auriculata Cope. 

aaaa, Dorsal scales with irregular larger rows; larger scales of sides irregularly 

distributed. 
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Median dorsal scales granular; frontal undivided; frontoparictal plates pres- 
ent; brown above, dark spotted ...--.-..--.- U. bicarinata Duméril. 

Median dorsal scales granular; frontal plate undivided; frontoparietals 

present; greenish gray with black cross band above. 

U. irregularis Fischer. 

aaaada, Larger dorsal scales in five or six regular series of nearly equal size. 

Frontal plate undivided; larger dorsal rows fewer; caudal scales much 

larger than ventrals, strongly keeled; dark brown with black 

cross-bands; tail, blackish; gular color orange.. U. nigricauda Cope. 

Frontal plate undivided; dorsal scales smaller, graduating into granular 

laterals; gular color blue..-...----. U. parviscutata Van Denburgh. 

Body very slender; head narrow and elongated, but wider than high. An 

additional row of plates on the rostum; frontal plate divided; 

tail, two and one-half times or more the head and body; general 

color light reddish gray; the bands distinet-.. U. graciosa Hallowell. 

The genus Uta belongs to the Nearctic Fauna, only two species 

(U. bicarinata and U. auriculata) extending beyond its limits. In the 

Nearctic Fauna it is nearly restricted to the Sonoran district. It does 

not occur in the Eastern nor Austroriparian, and one species only 

ranges from. the Sonoran into the Pacific (U. stansburiana). One 

species is confined to the St. Lucas region (U. thalassina), and another 

ranges from that center to the Pacific (U. nigricauda). From the 

Sonoran two species range into the Great Basin, U. stansburiana and 

U. graciosa, the former of them extending far northward. One species, 

U. mearnsii, is found near the south border of California, while two 
others belong to different parts of the peninsula of Lower California 

(U. repens and U. parviscutata). The U.auriculata is from the Revilla- 

gigedo Islands, a region whose faunal relation is doubtful, but is prob- 
ably with the Neotropical Realm. 

UTA THALASSINA Cope. 

Uta thalassina Corr, Proc. Acad. Nat. Sci. Phila., 1863, p. 104. 

Petrosaurus thalassinus BOULENGER, Cat. Liz. Brit. Mus., II, 1885, p. 205, 

Form much depressed. Median dorsal scales larger, smooth, gradu- 
ating into the lateral, smaller than those of the abdomen, not sepa- 
rated by median smaller ones. Abdominal scales nearly rectangular, 
in transverse series. Brachial scales a little larger, more imbricate, 
keeled. Occipital plate large, longer than broad, triangular, with 
rounded angles, separated by two plates from those bounding supra- 
orbital region. One series of interorbitals. Supraoculars in three 
series, five in the interior largest. Internasals, two series of four, each 
followed by two pairs. Scales of the collar but little larger than those 
anterior; gular scales equal. A narrow entire suborbital. Hight 
Superior labials, bounded above by two series of similar plates. 
Hight oblong inferior labials. Symphyseal larger, followed by two 
trapezoid infralabials. A secapuloinguinal dermal fold on each side. 
Extended posterior extremity reaching anterior border of ear orifice. 
Tail broad and depressed at base, slender and slightly compressed, 
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less than twice the length of the head and body. Total length, 533 mm.;_ 

tail, 450 mm.; body, 135 mm.; from collar to end of muzzle, 56 mm. 

Color above sea green; a narrow black cross band separates the 

nuchal from the dorsal region; a broader black band, which presents a 
convexity anteriorly, crosses the latter anterior toits middle. Between 

these some indistinct undulatory bands, three similar on the posterior 

dorsal region, followed by numerous caudal annuli, which become very 

broad. Beneath, bluish green, darkest on the gular region; tail and 

femora beneath yellow. 

This is the largest species of the genus and is handsomely colored. 

It appears to be confined to the cape region of Lower California. Itis 

Fig. 35, 

UTA THALASSINA COPE. 

ee 

La Paz, Lower California. 

Cat. No, 12635, U.S.N.M. 

regarded by Boulenger as the type of a distinct genus, on account of 

the smaller pholidosis of the tail. The U. mearnsii furnishes such a 

complete transition to the other forms of the genus that this course 

does not seem to be necessary. 

Uta thalassina Cope. 

Number | 
bee ain of speci- Locality. Date. From whom received. |N@ture of speci- 

mens. ere 

5302 2 pape St. Lucas; L.iCali- Sesser seneee J Xantus awcaesce nese Alcoholic type. 
ornia. 

12635 | 6 | La Paz, L. California....| —— —, 1882] L. Belding.........-.. do. 
15591 | 1 aaa Meee eee sy Sakae ay | Pee ee (?) do. 
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UTA REPENS Van Denburgh. 

Uta repens VAN DENBURGH, Proc. Cal. Acad. Sci., 1895, p. 102, pls. vir, viut, figs. A-E. 

This species is evidently quite near to the U. thalassina. I only 

know it from the description above cited, which I quote below: 

The head is broad, short, and depressed. The snout is short and truncate. The 

nostrils are large, superior, and much nearer to the end of the snout than to the 

orbit. The ear opening is large, and has an anterior denticulation of three pointed 

seales. The head scales are smooth and slightly convex anteriorly. The rostral is 

So 

ee ron 2 
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Fig. 36. 

UvtA REPENS VAN DENBURGH. 

Fig. A, < 2; other figures various sizes. 

Lower California. 

From Van Denburgh. 

very broad and low, with a median superior projection. The frontal is transversely 
divided. The largest supraoculars are separated from the frontals, frontoparietals, 
and parietals by two series of small plates. The interparietal is very large. There 
are five superior and seven inferior labials to below the middle of the eye. There 
are several series of enlarged sublabials. The gular region is covered with small 
granules, which are slightly largest centrally. There is a weak anterior gular fold, 
followed by a strong posterior fold. The latter is covered with small subgranular 
plates, the largest of which, on its edge, are about equal in size to the first scales 
on the chest. The back and sides are covered with round granules, which are larger 
medially than laterally. The tail is somewhat depressed and expanded at its base, 
and is covered with whorls of small weakly keeled scales, The seales on the 
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anterior surfaces of the limbs are large and weakly keeled. The ventral plates are 

larger than the caudals. The color above is dull grayish olive, with four distinct 

anterior and three fainter posterior transverse black bands. ‘The tail is similarly 

barred with dusky. The throat is brownish, marked with blackish centrally. The 

chest and abdomen are white, clouded with slate. 

Measurements. 

Uta repens. Uta thalassina. 

mm. mm. mm. 
STIG TN POO G0 0a SPC Rom Pe OG ORO Ar COBOL DOPEOOOC A OOOCK oo Sao ssssdccd 103 | 103 | 95 
STOWE CO TOME ce oo asc Neco ans sola wis cielisc’e noises etiamieteied fe mnie soe sae ee 34 35 33 
PHOGUANOLUIL oon ace tae ce Secceee anole eee = eee eee i fa | 9 8 
SnOUt tO CaF <o <.. 52 a esbeaciona mew sinemasiceis eee aeeae eee eee ee 22 24 | 23 
Snoeut topack Of Inferparictal.--c 0c. oe eae ne eee eee eee tee 18 20 | 19 
Width of head. .-..-cohss0cc se oe aero nee ee Sree eae 18 18 | 15 
Wore limb) 22.2 628622 ssc ee cae cen Ree een eee 45 42 41 
Mind limb 2 sise- eewe nd oe soe ise ne ea eee ee ee 62 69 | 63 
Baselof fifth:to endiof fourthitoe=.--s2-s2-e cesses sree eee 22 27 25 

This species is represented by a single specimen. Its general aspect 

is very much like U. thalassina; not at all like U. mearnsii. 

Type.—No. 633, California Academy of Sciences; Comondu, Lower 

California; W. E. Bryant, April, 1589. 

-7] 
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Fig. 37. 

UTA MEARNSII STEJNEGER. 

Southern California. 

Cat. No, 21882, U.S.N.M. 

UTA MEARNSII Stejneger. 

Uta mearnsii STEJNEGER, Proc. U. 8. Nat. Mus., XVII, 1894, pp. 589-591. 
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Stejneger’s description of this well-marked species is so full that I 

quote it at length: 

Description of the type.—Female. Head moderately depressed, snout narrow; can- 

thus rostralis well marked; nostrils rather large, almost superior, much nearer to 

the tip of the snout than to the orbit; ear opening large, with four very long, tri- 

angular, pointed scales and three smaller ones in front; head shields smooth; frontal 

divided transversely; about eight of the posterior supraorbital scales enlarged, one 

being particularly large, these separated from the frontals by a single series of 

granules; superciliaries, particularly the anterior ones, very long and narrow; a 

very long and narrow infraorbital; occipital as large as ear opening; supralabials 

six, and, like rostral, very wide ad low; infralabials scarcely higher, but consider- 

ably narrower; scales on throat small, rounded, smooth, those on the middle and 

near the edge of the gular fold somewhat larger; only one transverse gular fold, 

not denticulated; sides of neck strongly folded; scales on back and sides rather 

large, rounded and convex granules, those on lower surface of body larger, flat, 

hexagonal; limbs with enlarged, keeled scales, and rather long, the anterior when 

pressed to the side reaching to the insertion of the thigh, the posterior when 

stretched forward reaching to the orbit; twenty femoral pores on each side; tail 

depressed at base, slender, its length more than one and three-fourths that of head 

and body, covered with rings of rather large scales which, on the upper surface and 

the sides, are provided with a very strong keel ending in a projecting spine. 

Color above olive, more brownish on head and tail, with irregular dusky, nearly 

blackish, cross bands; lighter spots, or marblings, on the interspaces; a very dis- 

tinetly marked, straight, and intensely black band from shoulder to shoulder across 

the back; limbs irregularly cross-banded with dusky; basal two-thirds of tail pale 

brownish olive with wide black crossbars, terminal third uniformly blackish; under 

surface greenish white, bluish on flanks, with lighter dots; chin and throat with a 

network of bluish gray. £ 

Dimensions.—Total length, 229 mm.; head and body, 79 mm.; tail, 150 mm.; fore 

limb, 37 mm.; hind limb, 61 mm. 

Variation.—In addition to the type, Dr. Mearns’s collection contains six other 

specimens, which fully establish the characters of the species. The individual varia- 

tion is comparatively slight, and but few deviations from the above description of 

the type are noticed. In some specimens there seems to be a slight anterior gular 

fold, but it is not marked by any difference in the scutellation. In one specimen the 

frontal is not divided transversely, but in about one-half the large supraoculars are 

separated from the frontal by a double row of granules. Other discrepancies will be 
noticed in the list of specimens given below. 

The males have enlarged postanal scales. 
The individual differences of coloration consist mainly in the outline and intensity 

of the dusky crossbars, while the black collar is equally distinct in all. 
_ The sexes are alike in color, except that the blue flank patch is somewhat darker 
and wider in the males. 

Comparison with Uta thalassina.—Although closely allied to Uta thalassina, 
described in 1863 by Professor Cope from specimens collected at Cape St. Lucas, the 
present species differs in many essential points, most of which have been indicated 
in the diagnosis. 

In addition to these it may be remarked that the granules on the back are larger 
in Uta mearnsii, but that the ventral scales are smaller; it lacks the well-defined 
anterior gular fold of U. thalassina; the legs and tail are comparatively longer, and 
the femoral pores are more numerous; each of the latter, moreover, is bordered 
behind by two granules, while in U. thalassina there are three. The last-mentioned 
species appears also to be much the larger, as the specimens collected by Dr. Mearns 
Seem to be quite adult. 
The most striking difference, however, are the long preauricular spines and the 

NAT MUS 98—20 
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large, strongly keeled and spinous caudal scales of Uta mearnsi, together with the 

absence of the two posterior dorsal black bands so characteristic of U. thalassina.- 
Geographical distribution.—Dr. Mearns found this species ‘extremely plentiful” 

among the rocks on the eastern slope of the Coast Range of California, near the Mexi- 

can boundary line, from the lowest water in the canyon at the base to the summit. So 

far this is the only locality where it is known to have been taken. I would suggest, 
however, that it was most probably this species which Mr. Lockington has recorded 

from Ensenada, Todos Santos Bay, Lower California, 75 miles southeast of San 

Diego! as Uta thalassina. 
List of specimens. 

U. S. 7 | | — Locality: Coast Range, California, | Bodyand 3 Femoral | Supra- 
a Sex near the Mexican boundary. head. Teil pores. | labials. 

mm. mm. 

21882 | Female -...| Summit of range ................--- 79 150 20 6 
21883 | Female .--.| Mountain Spring, eastern slope-.--. 74 (1) 22 5-6 
DIS84))| Hemale.4-:] Pasherm| Dass. s-— one ee ee ree ere 78 (') 20 5 
21885) | Nemale._- |) HASter DaSO-se.c-s- asses eiea one aee 75 140 21-22 5 
21826 | Male......- Mountain Spring, eastern slope. ---- 79 () 23-25 5-6 
21887 | Male....... Mountain Spring, eastern slope... -. 88 (1) 21-24 6 
21888 | Female ....| Lowest water, eastern base ....-.--. 73 (*) 19-20 6 

1 Tail reproduced. 

In describing this species Dr. Stejneger remarks: 

The accidental nature of reptile collecting is well illustrated by the discovery of 

this very conspicuous and distinct species in a region which has been visited before 

by some of our best collectors. 

The trenchant character of the distinctions between the present species and its 

nearest ally inhabiting the Cape St. Lucas region emphasizes the gap between the 

Cape region proper and the rest of the Lower California peninsula. 

This discovery, moreover, is quite important, inasmuch as it bridges over the 

supposed difference between Uta thalassina and the other species of the genus Uta. 

Boulenger, in 1885, established the genus Petrosaurus for that species because of its 

smali caudal scales, the smoothness of the dorsal granules, and the absence of den- 

ticulation on the border of the posterior gular fold. The present species, however, 

has the caudal scales large, keeled, and spinose, in fact, exactly as in the typical 

species of the genus Uta; the dorsal scales are larger, more convex, nearly tuber- 

cular on the sides, thus approaching the other Utas, while the question of denticu- 
lation to the collar is one essentially of degree only. However, the species which I 

am dedicating to its discoverer, Dr. E. A. Mearns, U. 8. A., naturalist of the Inter- 

national Boundary Commission (United States and Mexico), is undoubtedly nearly 

related to U. thalassina and more so than to any of the other species of the genus. 

UTA STANSBURIANA Baird and Girard. 

Uta stansburiana BatRD and GIRARD, Proc. Acad. Nat. Sci. Phila., YI, April, 

1852, p. 69, Salt Lake Valley; Stansbury, Exp. Gr. Salt Lake, 1852, p. 345; 

Reptiles, pl. v, figs. 4-6.—BOULENGER, Cat. Liz. Brit. Mus., 2d ed., II, 1885, 

p. 211.— Van DENBURGH, Proc. Cal. Acad. Sci., V, 1895, p. 104. 

Uta elegans YARROW, Proc. U.S. Nat. Mus., V, 1882, p. 442; Bull. U.S. Nat. Mus., 

No. 24, 1883, p. 55.—BoULENGER, Cat. Liz. Brit. Mus., IT, 1885, 2d ed., p. 211. 

Uta schottii YaRRow, Bull. U. 8. Nat. Mus., No. 24, 1883, p. 55, in part. 

Scales on the back very small and only obsoletely carinated, dimin- 
ishing very regularly in size to the sides, without any conspicuously 

large scales anywhere. Head short, broad, depressed. Tail one and 

one-half times, hind feet one-third, the head and body. 

1 American Naturalist, 1880, p. 295. 
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Above dark green, with two dorsal series of crescentic dusky blotches, 

bordered by light blue dots, the blotches sometimes obscure and the 

blue dots irregularly scattered and mixed with black ones. Two light 

stripes on each side the neck and body, sometimes broken up into 

rounded spots, the lower especially where they are often elongated, 

forming transverse bars. The interspace of these are light lines, some- 

times plain dusky, sometimes spotted with black and light blue. 

Beneath, greenish white; sides of jaws and the chin banded with blue. 

A round black spot on the anterior third of the side, sometimes encir- 

cled by yellowish; a second spot sometimes on the side of the neck. 

Female with the lateral spot less distinct. 

The general appearance of the typical Utas is that of the Seelopori 
with small scales, but easily distinguished at the first glance by a well- 

Fig. 38. 

UTA STANSBURIANA BAIRD AND GIRARD. 

< 2 

Between Nogales and Rio Grande. 

Cat. No. 9571, U.S.N.M. 

marked gular fold. This is very closely pressed to the subjacent skin, 
the internal surface lined with very small scales. On the edge of the 
fold a single series of about fourteen scales considerably larger than those 
immediately before them or on those on the breast, about equal. There 
are slight indications of one or two constrictions anterior to the first, 
but they do not form regular folds, and there is no marked difference 
in the size of the scales. There is also a lateral fold or cavity on each 
side of the neck, lined with smaller scales, as in Sceloporus, but less dis- 
tinct. The dorsal scales are tubercular or granular, subhexagonal, 
becoming gradually smaller on the sides; abruptly much smaller in the 
groin. They are without spines above, and barel y imbricated. On the 
sides they are plain tubereular and almost paved. They are arranged 
in rather oblique series. The belly scales are flat, subrhomboidal; in 
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nearly transverse but slightly oblique series, and considerably larger 

than those on the back. The scales on the tail are verticillate, strongly 

carinated except below, and abruptly much larger than those on the 

rump or back. The scales on the thigh are about equal except on the 

posterior surface, where they become abruptly smaller. They diminish 

very gradually below from the anterior edge to the femoral pores. All 

the scales on the legs are strongly carinate, except on the inferior sur- 

faces. There are fifteen femoral pores. 

The plates of the head are quite regularly arranged and large, some- 

what as in Sceloporus. There is a large occipital encircled laterally and 

behind by one or two series of plates which are larger than those on 

the nape. It is separated antero-laterally from the supraorbital region 

by two plates on each side, the anterior in contact or separated by a very 
small median one. These are in contact with a single interorbital ver- 

tical, followed by another. 
The arrangement beginning with the verticils is 1, 1, 3, 3, 3, 2, and 

4 internasals. The third set of 3 sometimes has the median divided 

transversely, and there is usually an additional very small exterior 

plate. The nostrils are superior, large, and rounded; in one plate with 

narrow margin and surrounded, except externally, by small ones. All 

these plates are somewhat depressed, pyramidal, or raised in the 

middle, sometimes conspicuously so, but they are not wrinkled. The 

supraorbital region shows an inner series of small plates, then a series 

of large transverse smooth plates with a smaller one in its concavity; 

exterior to these are two series of very small plates and the anterior 

extremity of the supraorbits is filled with a confused mixture of the 

same. The loral region is filled with three or four large angular plates; 

the upper labials are five or six, long and narrow, not conspicuously 

imbricated, and rounded externally; they are bordered above by one 

series of plates, above which is a second shorter one. The lower labials 

are very similar to the upper, and bordered internally behind by three 

rows of plates much larger than those on the chin, the innermost alone 

running forward to the mental plate, and much larger than the rest. 

The remaining plates on the chin are rounded and larger than those on 

the back. The cheeks are covered with tubercles as large as the dor- 

sal scales; there are six or seven much larger behind, where they are 

separated by a few small ones from the ear. This is small, rounded, 
and partly covered by a series of two or three long-pointed triangular 

scales on the anterior border. The limbs are short and stout; the hind 

foot about one-third the head and body, the claws very short and blunt. 
The tail is rather longer than the body, tapering gently throughout; 

depressed to near the end, which is cylindrical and much attenuated. 
The general color above and on the sides is a dark, greenish-olive, 

varied with small blue spots on single scales, and with larger black 
dots interspersed more sparsely. There is in reality a serial arrange- 
ment of two rows of U-shaped dark blotches on the back, punctate 
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laterally and behind with blue. A faint light greenish line from the 

eye and another from the angle of the mouth embrace between them 

on the sides a dark stripe, quite continuous in some specimens and 

darker than the ground color; they are sometimes very distinct on the 

tail. The under parts are greenish-white; sometimes strongly greenish, 

varied with paler, and with a brassy luster. The jaws are banded 

transversly with blue and yellowish, extending obliquely backward on 

each side of the chin. In the male is a distinct rounded black spot, 
encircled by a yellowish border, situated in the olive of either side and 

in the posterior portion of the anterior third of the space between fore 

and hind legs. This is less distinct in the female. The legs are banded 

above. The under surface of tail is without markings. 

In some specimens there is a tendency to a second LEER black spot 

on each side of the neck. 

In nearly all the more Western specimens of this species, as in Cat. No. 

4122 from the Colorado River, there are certain differences from the types 

Cat. No. 2753. Thus the dorsal scales become gradually larger from the 

head along the rump to the tail, instead of having the rump scales like 

those of the back, and both abruptly smaller than those on the tail. 
Along the middle of the back the seales are all carinated, showing about 

20 longitudinal ridges. Over this space the scales become gradually 

smaller from the central line, then on the sides they change quite 

abruptly to smaller, more tubercular, and ecarinate ones, smaller in the 

groin and above the arm. There are twelve or fourteen ridges on the 

rump between the hind legs, instead of sixteen or twenty in U. stans- 

buriana. The scales on the lower part of back and rump are quite as 

large and even larger than those on the belly, not smaller. 

The colors are quite similar; the upper part dark green, spotted with 

lighter. Few dorsal series of blotches. The under parts are blue in 

very old specimens; the chin darker; the lateral black spot very 
conspicuous. 

The sides are frequently quite uniformly dark green, with a series of 

light vertical bars behind the lateral black spot. In Cat. No. 2753 there 

are two black bars across the nape. In this variety there is an evident 

approach to the peculiar characters of Uta ornata. 

This species is abundant in the entire region between the Rocky 
Mountains and the Sierra Nevada. I have taken it as far north as 
Summer Lake in central Oregon, north of which I have no record of 
its existence. It inhabits rocky places, especially the basaltic cliffs so 
common in the Great Basin, and delights in the hot sun. It is very 
active in its movements. 

Dr. Merriam, in his report on the results of the Death Valley Expe- 
dition, makes the following remarks concerning the distribution: of this 
species: 

This tiny brown-shouldered lizard is common over nearly the whole of the desert 
region traversed by the expedition from California to Utah and Arizona, and occurs 
also on the west slope of the Sierra Nevada, as the subjoined list of localities shows. 



310 REPORT OF NATIONAL MUSEUM, 1898. 

Whether the form inhabiting the upper San Joaquin Valley is identical with that 

from the deserts remains to be seen. 
Uta stansburiana is common throughout the Mohave Desert, ranging westward to 

the extreme west end of Antelope Valley and down through the Cafiada de las Uvas 

to old Fort Tejon. It ranges also over Walker Pass and down into Kern Valley. It 

is common in Owens Valley and thence easterly in the Coso Mountains, Panamint 

Valley and Mountains, Death Valley, the Amargosa Desert, Ash Meadows, Pahrump 

and Vegas valleys, and at the Great Bend of the Colorado, whence it ranges north- 

erly in the valleys of the Virgin and Muddy to the Santa Clara Valley in‘south- 

western Utah, and the Pahranagat Valley, Nevada. 

found north of Sarcobatus Flat. 

Uta stansburiana Baird and Girard. 

In western Nevada it was not 

Number 
Catalogue of speci- Locality. Date. From whom received. aueee 

: mens. Ks 

2753 6\)) Salt, Dake City, Witah = o4|--csce- 20 <0 Cah H. Stansbury, U. | Alcoholic 
A. type. 

4957 | SP6Cos River -LOxas ese. see| eee teen enes Capt. John Pope, U.S. A. Aleoholie: 
4857 PA ae = GO arene ens eens Oa a misiesicle siaieictetate J.K. Townsend ..-.-....-. do. 
4855 Bulmece GS aaa anadhoe= sa ossod bootcomseasseé ian pasos Qebaccetsdaceateeccc do. 
8529 1 | SanIldefonso, New Mexico| Aug. —, 1874 | Cope and Yarrow ...--.-. do. 
2800 1 | Albuquerque,New Mexico]............--. Dient A. W. Whipple, do. 

A. 
8530 1 | Cave Spring, Arizona ..-.-. July —,1874 | H. W. Henshaw ......--. do. 
8480 1 | Camp Crittenden, Arizona| Aug. —, 1874 | J. H. Rutter....-.-..... do. 
8172 5 | PATIZONSL Pest ees as saete ne —  —, 1871 | F. Bischoff .-:..-....--.. do 
8146 2 | SOUobeLN [babe sam ose see see se eit ela sere eee ee eerie do. 
8149 2) Dome Canyon, Nevada.-...| —— —,1872 Dr. H.C. Yarrow ..-..--. do. 
9377 De. | esavainycin cota a uw olcyane e eimtea a eralanoiere | lata et scecp 6, <u fa Seel| lotto male meuniere le te do 
8616 10 | Santa Barbara, California .| June —, 1875 | H. W. Henshaw do. 
8642 5 | Olamchu Peak, California -| Sept. —, 1875 |..... Os. seep eee eee do. 
8619 2) Santa Cruz Island, Cali- | June —, 1875 | Dr. O. Loew .----...-.--- do. 

fornia. do. 
9517 2 | Fort Tejon, California ....) Aug. —, 1875 | J. Brown.........--.---- 
8614 1 | Southern California-.....- —— —,1875 | H. W. Henshaw......--- do. 
8639 1 | Mohave Desert, Arizona..} —— —, 1875 | J. A. Hasson .........--. do. 
8618 2. | Fillmore; Utah. --2-2.--=.- Sept. —, 1872 | Dr. H.C. Yarrow..-..--- do. 
8621 3 | Mohave Desert, Arizona ..| —— —,1875 | Dr.O. Loew ..-....-.-.--- do 
4122 3. | UColoradouRiners 2205 ce sae peseee see eee Lieut. J.C. Ives, U.S. A- do. 
8569 1 | Cerros Island, Lower Cal- |....-..-.....--- Dr. T. H. Streets, U. S.N. do. 

ifornia. 
8570 1) ower Calitornidiasssasoe |eeeeen ae anteater dO eeatn soca eeeee oe do 
9484 1) Ralston ATizon aes scene see tae eerie =n oe Dr. C. G. Newberry.----- do. 
9489 3) Cobmonw wood! @amiy Or Uitte Heese ee eels eee ar lena eee eee do. 
8615 1| Virginia City, Nevada ....) —— —,1876 | Expl. W. of 100th M..... do. 
5306 12 Cape ist. Lucas, u.. Calta) Soccernet Of Gini ese doacoec Sc do. 

fornia. 
12671-72 7 | La Paz, L. California -. --.- — —,1882 | L. Belding..........-.--- do. 

11973 esos GO fis. meee st denee —— —, 1882 |..... US She SHedasnicsd sac do. 
11976 4sso25 G0: 25sec. Scstesdseecee = Bil eae de sac eces ae eames do. 
11982 AG ame G6: 553 0. a secu eee ee FBO a ee eh On eins ae eon ee do. 
9571 4 | Between Nogales and Rio |.---.----------- Dr. é ot Rk. Kennerly - - do. 

Grande. 
nS Vir fie SSO rcs: Carmen Island, Gulf of | Mar. 8,1889 | U.S. Fish Commission .-. do. 

California. 
15881 eececemece San Luis Gonzales Bay, | Mar. 27, 1889 |..-..-. C (Westen Saran soca: ss do 

Gulf of California. 
15894 eae San Bartolome Bay, Lower} Apr. 11, 1889 |....- GO seer opescono-ssecc do 

California. 
T5909 UN 7a| Seances Santa Cruz Island, Cali- | Feb. 7, 1889 |.-.-.-. GO. caaacemnneeeee= ee do. 

fornia. 
15938-39) 5.3 cae. ae San Clemente Island, Cal- ! Jan. 23,1889 |..-... GOs sates aed do. 

ifornia. 
15963-64)) S22. sts Wumia, Arizona -eeccss-ss- a OBOE eee ae CO tenn sate te eee do. 

165137 |= cee eee Colorado Desert,California) —— —, 1890 | C. R. Gunite do 
LR SO2 Meneame San Diego, California -.-.. June 16, 1884 |..... (UNE Ee sacs do. 
ELE Baaeeeseee Lower California ......... May 14, 1885 |....- Gea cn geo oss do 

16507-9 |...--.-.-. Colorado Desert, Califor- | Apr. —, 1890 |.--.- QO esas ae sanie= se do. 
nia. 

Ps EN Sok eee Tucson, ‘Arizonasss2 see ee sabe cia eectess ee = IZ bed Wet hnoen ee aacpenee do. 
Nii) & Pe ASE cesnoeo mance OO .22c5e cece eae cee |e eee eae eee GOse2s. Nene ae cee do. 

BOSSA 55. cc mcrae La Paz, Lower California .|..........-..-- (Diedls CLOUT ee sa mtere has =m do 
GAS Bemeeremor Carmen Island) Gulf Of |-- 5-2-2 -see ee U.S. Fish Commission - do. 

California. 
15881. |. sc nem=--- San Luis Gonzales Bay, |.---.--.-.-----|----- G6 Sgt Bocndsee sec do. 

Gulf of California. 
16667-73 |...----.-- Mucson;ATizon asa: sacc-me] wosneee eee Pee OW Yeas eae ae do. 

‘No esi Ula OO as3c5 222 se see sere eee ce eee eee i eS Se do. 
16926) 
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Number I. . 
peel peue oh speck: Locality. Date. From whom received. ai 

1G GP EGY IG Seseeseee EMnGSOneATIZON aeaeeee meio slelcms inici<= = Herbert Brown ......... Alcoholic 
TAO Qe seme a= = Alhambra, Californias. creit|- ss aeons Ga Weehichmond seace- =a. do. 
17412 ements: PasadenayCalitormmiades=saa\eene = s=eelce | alias OMe races tees ase do. 
1tG:G) \sRaeaeeaae Tempe, Arizona..-...---.- |----------2----| | Edgar L. Storment .-.--.-. do. 
IVAN RASSaReSos Hrisco, Californiaessssces|secs wisi ne =m) | Gustave Eisen .......--- do 

19861=70 |-.--..---..| Mexican boundary line .-..|..-............| Dr. Hs A Mearms)on52 =i do. 
TTT) eases asa aber WO 22 SaeSdec ce cceecond | sbaq50 555569055 Eecoel Ossenccnesshendocs ss do 

PAPAP HIBS eases ----| Witch Creek, Santa Ysa- |....-.......--. PEt v Henshaw......... do. 
bel, San Diego County, | 
California. 

2034244 |..........|---.- OO aa des face ses anda aleeacemoseeetoce|beses OOn jaz Baacsesteee ned do 
SOLOU! Memes coe eleoe ss G55 seanne coe Soebe eee lbasca aoa oncased bese Oss ss emistices saeecs do. 

P15 24— 37) \\2- ose oe - San Fernando, Lower Cal- .....--.-------| A. W. Anthony ......-.. do 
ifornia. 

DA REGP) Ease oaae San Clemente Island, Cal- |........---....|..-.- GD. Ceocsascebooasseee do. 
ifornia. 

2555-5) |==2-a=~ =~ = Santa Catalina Island, |..---...-....-.. W.S. Tangier Smith ---- do 
California. 

PATON mem orerc Gila City, Yuma County, |-----------...- Dr.B. A. Mearns ..--.--.| do. 
Arizona. | 

PA 631 eecenocser Adonde Siding, Arizona ..|.-......--..--.|..... On os Sesens seccnecel do. 
lao? |aemense-= Wei, Mate! Ss onseeoood| povenaecosasoedi|oousd Gjaaeaanaeesesnecorce do. 
PAV BB) |lesscogecpe Tineja Alta, Varta Conuty!| Inaanosdcesesob5|saose Gleconocopacnoysosese do. 

Arizona. | 
PAV BY eet ea as Gila\ River near Adonde, |--.---=---..---|..-.. COrie ues snes soeeeeee do 

Yuma County, Arizona. | 
Pl Bo-OOr nee eae oe Sonoyta, Arizona .....-..- Neeaeie et isimcseral|bmces OOS 521 a2 aeewee eee do 
PAG BYE ee eoacoece posi ie. Luis, Sonora, | Spe HOn Ree nea Mesa GOs wees do 

OF 0-0\e) a eee Wanar. “Mill, ME Bs livetee sacs. cases aeeee CO 2 es aeee ees aces do. 
Arizona. | 

QUTAIOAG) ee wae el on Sonoyta, Sonora, Mexico ..|---------.-.---|.--.. Ge cososasccasesssss6 do. 
AT —4 Oil peeme ec .n.- Ween Mui IE Ise ip, Sabscoccceoccor|lacces Osta ee ane ee cece see do. 

| Arizona. 
AES) | eee ese Hort:howell, Ariz0na scsse aa - nse sers ee faces Ost 2 soma oes do. 
Says Soh hl ae seeeee | San Clemente Island, Cal- |.......--.----.|.-..- dOssessewadeescieceecs do. 

ifornia. 
21889-93 |.--------- WeNOnntaine Spring, | Oa 8b) | seca ana =e asesas| se i ESS ASonoccesaOaoEe do. 

edge Coast Range, Cal- 
ifornia. 

Pale) eaneraene Jacumba Hot Spring, |.-----.---.----.|-.-.- GWessescectcossoctase do. 
mon. 233, California. | 

21895) |eceseem o 8 Mountains Spring, (Siam |. 22.525 ---2=44|eoee Reet e setters aeasce do. 
Diego County, Califor- | 
nia. | 

2PPTD | escocaner Las Cruces, New Mexico..}|..........-..-.- Dr. T. D. A. Cockerell -. do. 
Oo2-O4 | ----s.2n-- Strawberry Valley, River- |.......-.--..-- Cann OLcutteers eacc eee do. 

side County, California. | 
22585-86 |...--..... San Diego County, Califor. | Pep OAc rosea odor CSAS Os SeeeeeSOae do. 

nia. 

U.S.) c : 
BOS aa Locality. ad | Date Collector. 

Feet. | 
HBOUSE Midler. Sts GOON GON Utah c=. - ace = nanan cncccimcea see ee mals 3,000 | May 13 | Bailey. 
RAO VE ele eect ees Ont sa mee nect ole ani eeloieele alata ataratn cntentnalara’alatel= clain/all atstelcysiays'|/=y == domes. do. 
URED) [UPI SSR AAs - OS Aen a sage eCOn OBO Oo COCR eee ac COP co Ce sr ced Amann ret hae do ....| Merriam. 
“SET TEE ree Se tr Se a Se ce BT lay do. 
Rom MEMOS ton AO)sna saints < nit aeitale cis ac coe cae aioe cea ae aac oan do. 
Hsia) | INS Rene. BE SE SCY Secenseicnpocr Rae eae ese eS ese smear aeescerne \ do. 
Ae Dla emal Gal -a== CO)nis claniaiaare stain viele e ciate toois.ce J Bailey. 
AL MIPROM ALG a roa Ose ene Sens saceeccmiccec< cis eecec nce cesan a“ do. 
USEC MIRO TN SbL Che | Seaver CLO /aratarn em crate invoice afm n(niate ew aiclalmici ects etey haw eieidarsaie wie 52 do. 
18517 | Male ...| Virgin River, Nevada Tay do. 
18518 | Male...) Charleston Mountains, Mountain Spring, Nevada..| 5,600 | Apr. 30 | Merriam. 
18519 |Female.|..... Opie eat as a ate ere ats seeing Sialane nee eee ae an a do. 
18520 | Male .. {Sabu We Cais GUE S55 60Gs chase Soon onoeconae Nelson. 
PSS QIN Male. s+)... 2 eee oa = ee rn aah Senn eee eer | Palmer. 
18522 | Male ...|..... COssase ee dee cee crs eos see: cp aeaeeckoeeeecnoe | Merriam. 
18523 Female. moore CLO sane era ate tc ae re earn eiatrare eee ne eee Bailey. 
18524 | Male ...| Pahranagat Valley, Nevada... | Merriam. 
18525 | Male ...| Vegas V alley, IY eR deee sae esti ee ce et Bailey. 
18526 | Female.|..... RE ALS Cuno Se do. 
18527 | Male -..| Ash Meadows, Nevada..............----..- Nelson. 
18528 | Male .._|..... Yn Boca ne ean ane Meee ne ARE Oe Se | do. 
18529 | Female.'.....do do. 
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, Sex and F Alti- 
ua mM | age Locality. Gude Date. Collector. 

18541 | Female.| Death Valley, near Salt Wells, California.........-.|-..-.--- Jan. 20 | Bailey. 
18542 | Male ...| Death Valley, Bennett Wells, ‘California .....- fod Ssalliebeeet se € Jan. 21 | Palmer. 
18543 | Male .-..|---.- do do. 
18544 | Male...|.--.- do Fisher. 
18545 | Male...|.--.- do do. 
18546 | Male -..|.-.-.- do do. 
18547 | Male ...|.--.- do Nelson. 
18548 | Male ...|....-. do do. 
18549 | Male ...|.--..- do do. 
18550 | Male -...|.---. do do. 
18551 | Female-|.--..- do do. 
18552 | Female.|----. do Bailey. 
18553 | Female.|....- do. 
18554 | Male Beath Valley, Mesquite Well, California Fisher. 
18555 | Female.|.--.- do. 
18556 | Male Death Valley, Furnace Creek, California Palmer. 
18557 | Male ...|....- do. 
18558 | Male =e--do do. 
18559 | Male...|....- do Fisher. 
18560 | Male ...|.--.- do do. 
18561 | Female.|-.--.- do Stephens. 
18562 | Female.| Funeral Mountains, California........--.--..-.---.|-------- Feb. 6 | Nelson. 
18563 | Female.}....- do doe. 
18564 | Male es Valley, Saratoga Springs, California 
18565 | Male ...|..2.- 
18566 | Male ...|..-.- qe 
18567 | Female.}.-..-. do 
18568 | Female.|....- do... 
18569 | Male ...}....- do 
18570 | Female.| Resting Springs, California ..-.-..-..-..-----------|.------- ; 
18571 | Adult..} Borax Flat, Water Station, California ...---.......-. 2,100 | Apr. 22 | Stephens. 
18572 | Male ...| Panamint Mountains, Johnson Canyon, California-|..------ Mar. 30 | Fisher. 
18573 | Male. ..|.-.-- G02 to Oe See Ciee ante emaeiageieoe nae aan aoe cee eerste eae Giese do 
18574 | Female.}....- AG eee rane oot nee aerate ot ete see tee ae 5,000 | Mar. 28 do 
18575 | Female.|....- an ao a Are are histo eae 5,560 | Apr. 3 | Nelson 
ASH76 Male: 3/2202 Nd ose eee cutee wetes ne seer tae mane 6,000 | Mar. 31 do. 
18577 | Male -. Paaaniink Valley; Califormia-s->--c-e-~-cccee nesses |aaaeoeee Jan. 5 ey 
18578 | Male...|....- GO sock ccaceeatkeensenncsseecees ase eonwemcms aces 1,575 | Jan. 12 
18579 | Male ...|..-.- COs re eee cee nan nas eee meena aire 1, 575-2 2do:.-2 ae 
18580 | Female.|..-.- DO eet ees aoe eee ease ea Liwade stcamnee eaten Meme Jan. 5 do 
18581 | Female.|..... (ees B23 258 spate see Sc ssee as A Sh cad psdeecs Apr. 20 _ do. 
18582 | Male ...| Coso Mountains, Coso, California...-..........---.-|.--.---- May 22 | Fisher. 
18583 | Female. | Panamint Mountains, Emigrant Spring, California-}.--..--- Apr. 14 | Bailey. 
18584 |Male ...| Mohave Desert, Leach Point Spring, California. ...|.....--. Apr. 25 _ do. 
18585 | Female. Keeler, niitaiiiin Tene cess ee ety eee eee June 3 | Fisher. 
18586 | Male ...| Fort Tejon, California 
18587 |Male...|----- ri (oyna A AONE Nee Ry te re rate o cals ero EI . 
18588 |Female.| Antelope Valley, Liebré Ranch, California......--.|..-.---- Be dase do. 
18589 | Male...) Walker Pass (west slope), California.........-...- 4,600 | July 3) Bailey. 
18590 | Male . .=| Roses Station. California=.-----------2-er=cemenee= s/o nace aae Oct. 13 | Nelson. 
18591 | Male... ease as Caltiornia ts ace cones cece eee ae eee ees June 23 | Palmer. 
18592 |Malo.-_.|..- do oct otec a sige ce One ine 6 ne sh ile i Cede met ee Wie 
18593 | Male... Karn 3 River, South Fork, California .......-...----- 2,700 | July 9} Bailey. 
18594 | Male. -. Eeeen, Califomin eee cee ae alee eee Sep. 23 do. 
19595 | Male <2)... dO. = cob set rae ce ee eens sudo. do. 
18596 | Male ...| Lone Ding California, (Lone Pine Canyon)......-.. 7, 000 Dec. 19 do. 
18597. |Male...| Caliente, Califomia’-.-.-- de-cocteese esses ee sesee se la= ease June 24 | Palmer. 

1 Immature. 2 Young. 
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UTA PALMERII Stejneger. 

. Uta palmerit STEINEGER, North American Fauna, No. 3, 1890, p. 104. 

Similar to typical U. stansburiana and with the same dorsal lepidosis, the scales 

being small, tuberculate, and not carinated for their entire length, but much larger 

and with longer fore legs, the tips of which when adpressed reach to or beyond the 

insertion of the thigh; scales on edge of collar much smaller; large prefrontats, 

about twice as large as the largest supraoculars; number of femoral pores about 17; 

about thirty dorsals in a head length; color (in alcohol) above, uniform bluish drab, 

with numerous small whitish dots, two to three scales large, sprinkled over the body, 
and no dusky markings whatever; dark-blue blotch behind axilla present, though 

rather indistinct. 

Fig. 39. 

UTA PALMERII STEJNEGER. 

~ 4 
ni 

San Pedro Martir Island, Gulf of California. 

Cat. No, 16003, U.S.N.M. 

Habitat.—San Pedro Martir Island, Gulf of California. 

Type.—No. 16002, U.S. N.M., Edward Palmer, collector. 

Dimensions of largest specimen (female).—Total length (tail reproduced), 158 mm.; 

head, 15 mm.; width of head, 14 mm.; snout to posterior gular fold, 25 mm.; gular 

fold to vent, 48 mm.; fore limb, 33 mm.; hind limb, 52mm. Stejneger. 

UTA LEVIS Stejneger. 

Uta levis STEJNEGER, North American Fauna, No. 3, 1890, p. 108, 

A band of about six longitudinal, somewhat irregular rows of enlarged 

and only slightly carinated scales along the middle of the back from the 

Shoulders backwards; the two median rows smaller; no Jateral line of 

enlarged scales or tubercles on body or neck; frontal divided trans- 

versely; tail much less than twice the length of head and body; length 

of hind leg considerably less than distance from posterior gular fold to 

vent; no dark spot behind axilla. 
This form, of which both male and female (Cat. Nos. 11474, 8554) were 

collected by myself at Tierra Amarilla, about 110 miles northwest ot 

Santa Fé, New Mexico, at an altitude of about 7,800 feet, is easily distin- 
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guished from U. ornata, its nearest ally, by the absence of the lateral 

enlarged scales, or tubercles, those on the dorso-lateral fold being 

scarcely perceptibly larger than the other dorsal granules; nor are 
there any pointed tubercles or clusters of tubercles on the neck. In 

addition to these characters the carination of the enlarged dorsals is 

rather feeble. As in typical U. ornata, the hind legs are short and the 

SOSOSR 

DS 

AE Mn 
HAAS HAZ Rinses TTS 

IES 57 SsSm 

Tig. 40. 

UTA LEVIS STEJNEGER. 

721: 

Tierra Amarilla, New Mexico. 

Cat. No. 11474, U.S.N.M. 

dorsal scale rows very irregular. The color of both specimens above is 

uniform pale without the slightest trace of markings; the male has 

flank patches of a pale sky-blue (in alcohol). 

Uta levis Stejneger. 

‘, Number 
eaeiogns of speci-| Sex. | Locality. ¥ foe Nature of specimen. 

mens. | 

8554 1} Male. | Tierra Amarilla, New Mexico ...... E. D. Cope..| Alcoholic. 
11474 1 | Female!..... LO Sossanensetobstmaacuteie tame cece GNeaoane do. 
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UTA ORNATA Baird and Girard. 

Uta ornata BAIRD and GIRARD, Proc. Acad. Nat. Sci. Phila., VI, 1852, p. 126 

(Sonora and Texas); U.S. Mex. Bound. Sury. Rept., 1859, p. 7.—BOULENGER, 

Cat. Liz. Brit. Mus., II, 1885, p. 213. 

Head short and broad, depressed. The large dorsal scales five or 

six in number, all quite irregular in direction and shape, the external 

smaller than the next, the median smallest. Tail about one and one- 

half times the head and body. Above dark gray, with broad trans- 

verse bars of black on each side, bifurcating or expanding above; a 

more conspicuous band on each side the neck; beneath grayish, the 
male with two elongated patches of light blue on each side the belly. 

Spotted with whitish. 

Variety linearis.—Four broken longitudinal black stripes. 

=, 

TER 
sae 

SEILER 

Fig. 41. 
UTA ORNATA BAIRD AND GIRARD 

X 2. 

San Pedro. 

Cat. No. 2750, U.S.N.M. 

This species has much the same form and general characters of U. 
stansburiana, the principal difference being in the character of the dorsal 
scale. These in the type are all very minute, but carinated, diminish- 
ing gently toward the sides. In U. ornata there is a dorsal series of 
three or four very large carinated scales, beginning near the head and 
running to the tail for an average width of half the head. These are 
not very regular, varying much in size at different points, sometimes 
with small ones intercalated. On either side of this the scales are 
abruptly very small and granular, becoming smaller to the lower part 
of the sides, where they are much as in stansburiana. The folds of 
Skin on the neck and back generally have a series of larger scales 
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along their summit, especially on the dorsal folds, distant about the 

width of the head, where the larger scales occur at intervals. The 
scales on the tibial joint are larger and more angulated than in the 

other. The hind feet are short, not one-third the head and body; the 
hind feet are shorter, the fingers considerably longer than in stansbu- 

riana. The head is broad; the width equal to the distance from snout 

to middle of occipital, the free portion of long hind toe a little less. 

The tail is a little longer than the body, or possibly longer, as it has 

been renewed; depressed or trigonal at base, then cylindrical or even 
a little compressed. The femoral pores are about eleven in number. 

The scales on the chin are quite small and rounded or paved, 

decidedly smaller than the imbricated rhomboidal scales of the space 

between the gular folds. 

The folds of skin, where they can be made out, appear to run in 

the following manner: The longest starts in a line with the edge of the 

head above and a short distance behind the head, running back to the 

upper edge of the insertion of the thigh. This is crowned at intervals 

by large scales. The second begins on the lower part of the sides, just 

back of the axilla, and after rising a little runs back nearly to the 

groin parallel with the upper fold. This likewise shows occasional 

larger scales. The fold crossing the throat and shoulders anteriorly 

is continued a little obliquely backward to the upper or dorsal fold. 

Anterior to this, another fold begins on either side the throat and 

extends half way round the side of the neck, where it covers the gular 

cavity seen here and in Sceloporus. Here it meets a short fold running 

downwards from the upper border of the ear (continued behind to 
the first transverse fold), and from this point of intersection there pro- 

ceed two folds across to the upper or dorsal one, united below. A sec- 

ond short fold runs from the lower edge of the ear back to the second 

transverse fold. 
This species is of a brownish gray above; each side of the back with 

a series of transverse narrow bars of black, with a light grayish areola 

and varying in shape, sometimes a meniscus, sometimes bifurcating. 
There are usually two short longitudinal stripes on the nape. From 

the shoulder usually runs a dark line perpendicularly to the back, and 

sending a short branch abruptly forward at a right angle and in line 

with the ventral stripes. The under parts are white, in the male the 

chin is greenish, and on each side the belly, nearly meeting centrally, 

is an elongated patch of light greenish or bluish as in Sceloporus. 

Variety linearis.—Among the specimens before me are several (as Cat. 

No. 2759), which, with the general characters of Uta ornata, have instead 
of the transverse bands a trace of four dorsal black lines, interrupted 

at irregular intervals, and thus broken up into sections from an eighth 
of an inch to an inch. One of these on either side borders the large 

scales, the other runs along the raised lateral fold. There is the usual 

blackish bar in front of the shoulder forming a kind of interrupted 

collar. There are a few light spots on the side. 
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Number Tr. ne 
Geislogne of speci- Locality. When cpl: | From whom received. paeue OF enc es 

mens. 

2750 2) |) SPIER) So 5b5tcesnoSodlssobseecccesser Col. J. D. Graham, | Alcoholictype. 
| LORE 

8156 Ay | PAI Z0N Rs ces atenime se secs SLO il MH DINGHOM aes eee aces A leoholic. 
8476 3 | San Carlos, Arizona .--.| Oct. 7,1874 | H. W. Henshaw ......- do. 
8527 Aalst Oscetceemaee.cesae Oct! Wis1874) |\-d. EH. Ruttiers=: -...25-2 do. 
8528 i iGalaskiver Ariz ona--.-| Oct. — 18745| DriO-Loew..-..---=<- do. 
8557 2 | Southern Arizona ...--- Oct. —,1873 | H.W. Henshaw ....-. do. 
9376 Sa PROniecmM a. Oalitonniasl--nescacee coe aleececian ea: see a Steet do. 
8181 | Me Wit alese ee oo vererate Sere ——- —, 1872 | Expl. W. of 100th M... do. 
8556 1} Col. Chiquita, New | July 21,1873 | H. W. Henshaw .....-.. do. 

Mexico. 
2763 2 | Colorado River, Colorado) ........-..-.-.| Lieut. J. C. Ives, U. : 

SAe do. 
5080 33, |) BUDE! Ss eeseopapesed boossscossscccd) Dr. B. J. D. Irwin, U. do. 

S.A. 
8641 Un PIN VadG sacncea ae see —, 1872 | Dr. H.C. Yarrow ------ do. 
8667 1| Virgin River to Fort | Aug. —, 1875 | William Somers ......- do. 

Mohave, Arizona. 
8668 Southern California --...| ——— —, 1875 | J. A. Hasson .-.-.......- do. 
8665 Oi eee GO! Bee ccc s sae te ——- —, 1875 |..... Oona ee eee do. 
8666 4 | Mohave Desert, Arizona.) July —,1875 | Dr. O. Loew .....-.-..-- do. 
9479 1 | Ralston, Arizona -.----- —— —, 1874 | Dr. C.G. Newberry---. do. 

12665 7 | La Paz, L. California. -...| ——— —, 1882 | L. Belding.......--.--- do. 
4975 2{|San_ Francisco Moun- |.-....-.........| Lieut. Ives ........---. do. 

tain, Arizona. 
15841 LS poe! Onc noe cae esas ae| eee oereeemtee ee Dr. C. H. Merriam ..-.. do. 
14786 1 | Plateau Creek, Colorado|----.:---.-.... TDA. Cockerell ----. do. 
15693 WiSPrescott. Arizona =~ = s||-occlees cseeesee Capt. W. L. Carpenter -| do. 

A single specimen obtained in middle Utah in 1872. In 1873 and 

1874 the species was found to be quite numerous in Colorado, Arizona, 

and New Mexico, frequenting rocky places and exceedingly hard to 

catch. Color of throat, yellowish orange; of abdomen, white, ranging 

to greenish olive. The general coloration depends much upon the color 
of the rock upon which they are found. 

UTA SYMMETRICA Baird. 

Uta symmetrica Batrp, Proc. Acad. Nat. Sci. Phila., 1858, p. 253.—Cougs, 

Wheeler’s Report Surv. W.100th Mer., V, 1875, p. 597.—BoULENGER, Cat. 

Liz. Brit. Mus., 2d ed., 1885, p. 213.—SrrsneGER, North American Fauna, 
No. 3, 1890, p. 108. 

Head broad, short, depressed. Two regular series of large dorsal 
seales on each side the back, with two others much smaller between 
them along the median line. Tail about one and a half or one and 

three-fourths times the length of head and body. 
Above dark or light brownish gray. Sides with broad transverse 

bands of blackish, sometimes bifurcating above. Sides of neck witha 
more distinct and linear band. Sides of belly in male blue, spotted 
with white. 

Stejneger remarks! that this species differs from the U. ornata in 
the greater length of its legs, as well as in seale characters. Thus 
he says in the U. ornata the hind leg is shorter than the distance 
between the vent and the collar, while in the U. symmetrica this length 
is equal to or greater than that dimension. In four specimens of Utas 

‘North American Fauua, No. 3, 1890, p. 108. 
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in my private collection from Sonora the dorsal scales are precisely 

those of the U. symmetrica, but the posterior legs are shorter than the 

distance between the vent in collar in all of them. 

The difference in the regularity of the dorsal scales in specimens from 

Texas and Utah and California (as Cat. No. 2742) is so strongly marked 

that I am inclined to separate them as a decided variety, if not as a 

good species. The coloration is much the same. 

They have the fine set scales above smaller and more regular. The 

dorsal plates are in four pretty regular series from near head to tail, 

<2 
Setane loc eoe 

Fig. 42. 

UTA SYMMETRICA BAIRD. 

2.5. 

Cat, No. 8557, U.S.N.M. 

embracing along their median line two series of smaller ones, making 

six in all. Sometimes the median small scales are in greater number. 

The plates on the cheeks and chin appear more minute. 

The head is very broad; the width reaching to the posterior extrem- 

ity of the occipital. The tail is from one and one-half to two times the 

length of head and body. The coloration is very much the same; the 

ground tint above darker. 

Cat. No. 4275 from the San Francisco Metropolitan National Museum . 

has the scales on the back quite uniform and regular, much as in 

U. gracoisa. 
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Uta symmetrica Baird. 

o19 

Number 
eeasce of speci- Locality. From whom received. | Nature of specimen. 

mens. | : ; | < paslai 

2760 Tikva Vor Doe VANE Sh asoad cdacerocancne Pa anmereseeree eas | Alcoholic. 
2744 TG. Skognattidedt acon be 2oee ae can OCS) HOGA Ea O CSO Are een ee eee ant do. 

15838-40 3 | Grand Canyon of Colorado, | V. Bailey ...-..--.---.------ do. 
Arizona. 

8537 Le Brave terete sre sae e, Sena ae aie neletciaa lve onic avis atolois Mole wlefaarlanieie eietere | do. 
TE OU-ONN |p aesaccee Hort Huachuca, Arizona-.--|) BOSOM 2<- cece cnn. ---- do. 

MGTSGs haciendo Aas (2 ane Go sate cecnceeseeenes. Will COxmsaece sete escent do. 
eDBO=O0) Il Naan sosee.-| =n UNiSaousenococuneraorn es HISHEEES pee ee eee eeeee do. 

TSC het a reese RerdowMexico-cs.ssee---- = U.S. Fish Commission ......| do 
19690-703 |.-----.--- Monteaachuca Atri ZOM a eye pV CO Meer = eoteleieiateleieiaicaie =i eer do 
a0 = oda |ecieeccee Nogales, Arizona ........... Pee OW yt Secwice cane eo oee do 
7225-26 |.--.2.---. 32 miles south of Nogales, |---.- GW) Bosdcqacogace onecaacess do 

Arizona. 
NV PAE eee epeacss MiTGson PATIZON a sees =e ceed Osi Gi} Ban coronsc oo SoOCooraES do 
NGSSG—O0 7s eam estere ete rome G10) emandacoennospudeuDGdloseas DO eeniscie soeiceeectesiesee do 
ABGOO—1G|eeseeeeeers|e cess Gy See SOSH COR OOLICOO ee ae doe =% secs sees st ees do. 
TRO se See el eee WOfese shelters scles cis cosacs| Seats Owe seeaeccetaeslsneceeee do 
RTE aeepscccad odes GO po sacctln since so sceeie alleles e Ot ceetote oe eherek taco do 
1300 Gi eae apoeise Saeae DOipuseccses nce vec ceeeces | Meme GOlas = seemenaeee cence do 
AGSIS=1 Gals assce bie aloe sie Gye a EOS ARCS eR nOR Ere Snore GOs esse ee abate cece do 

9468 |Poe e erect Fort Yuma, Arizona ........ U.S. Fish Commission...-.-.-. do 
21896-908 }/.---.----. Fort Yuma, California...... DrehAY Mearnsescseeessee= do 

UTA SCHOTTII Baird. 

Uta schottit BAIRD, Proc. Acad. Nat. Sci. Phila., 1858, p. 253. 

Head pointed; narrow and nearly as high as wide. Dorsal scales in 

two regular series along either side of the median line, which is occupied 

by two or three rows of smaller ones. Tail probably twice the body. 

General color, nearly black; brownish below. Sides with broad, 
dark bands; upper parts spotted thickly with light blue, especially on 

the back. The sides of the tail with bands of the same. Sides of 

belly in male blue, with white spots; chin blue. 

In this species the head is elongated and pointed, compressed and 

narrow, nearly or quite as deep as broad. The plates on the occiput 

on either side of the large median one are unusually large, much more 

than in U. ornata and tubercular. In front of the two verticals (1, 1) 

the plates are 2, 3, 3 and 4 to the two large internasals. The nostrils 

are quite oblique, though within the canthus rostralis. There are four 

rows of supraorbital plates exclusive of the inner margin. The scales 

in the middle of the chest are much smaller than in its exterior. The 

lateral folds appear as in ornata. The solitary plates in the upper lateral 

fold seem unusually large. The dorsal large scales are in two very 

regular series on either side of the median line (making four), and 

inclose an interval filled with two or three rows of much smaller, 

though irregular carinated scales. The large scales appear much 
larger than in allied species. The tail is broken off, but is probably 
about twice the head and body. 

The general pattern of coloration is much as in allied species, except 
that the ground color appears nearly black all over. On the back, 
however, the transverse darker bars may be traced, and there exhibit 
a tendency to unite on the back. The upper parts and sides of body 
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and limbs are dotted with well-defined blue spots, most abundant along 

the back. There are blue bands on the sides and blue spots on the 

back of such portion of the tail as still remains. The whole under 

surface of the head is blue; darkest on the point of the chin. The 

sides of the belly (and even the central portion) are dusky bluish, the 

blue deepest anteriorly; the whole under part with light bluish spots. 

The remaining under parts are of a dark pepper and salt mixture. 

Although not much reliance can be placed on the rostral plates as 

furnishing characters, yet in the single specimen of the present species 

there are but four in the series behind the internasals, instead of the 

five or six on the others. The cccipital plates on each side the median 

one are much larger than usual. The head is elongated and narrow, 
but nearly or quite as deep as wide, differing in its narrowness from 

ornata and in its depth from graciosa. The dorsal scales are unusually 

large; they agree with U. symmetrica in the distinctness of the series 

on each side, inclosing smaller ones between, but are considerably 

larger. 

The colors are much darker than in others, and the light blue spots 

above and on sides of tail appear peculiar to it. 

I have been unable to find the typical specimen of this species, and 

the above description is taken from Professor Baird’s manuscript. No 
other specimens have been correctly identified with it, those given in 

Yarrow’s check list being the U. stansburiana. 

UTA BICARINATA Dumeril. 

Uta bicarinata Core, Proc. Acad. Nat. Sci. Phila., 1864, p. 177. 
Phymatolepis bicarinatus A. DUMERIL, Arch. Mus., VIII, 1856, p. 549, pl. x x11, fig. 

2.—Bocourt, Miss. Sci. Mex., Rept., 1874, p. 165, pl. x vir bis, fig. 9. 

Back with two series of large carinated scales, forming on each side 

of the vertebral line a slightly raised keel, which begins at a level 

with the shoulders and is prolonged on the tail. Irregular black spots, 

longer than broad, are scattered over the body, which form, on a ground 

of a greenish-yellow, a partial collar on the neck, and on the tail nar- 

row half-rings, regularly spaced. Legs and toes crossed by spots of 

the same color. 
Trunk slightly depressed; limbs feeble, especially the front ones. 

Tail rather long and robust. Head small, muzzle short, pointed, and 

flat; nostrils round, each opened in a plate of similar shape and slightly 

projecting; rostral plate triangular, a little raised, but equaling in size 

the space comprised between the external borders of the nostrils; two 

pairs of internasal scales; prefrontal region with scaly sheets, rather 
large and polygonal; frontal plate pentagonal, slightly wider in front 

than behind, in contact at the posterior edge with the two fronto- 
parietals which border the interparietal in front; this latter is quite 
wide, rather broader than long, equaling in breadth one-third the length 
of the head; it is bordered on each side by two parietals, and posteri- 
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orly by three very small scales; supraocular scales equal in size, partic- 

ularly in the female, four in number, broader than long, and surrounded 

by scutella more numerous in front than on the other sides. The edge 
of the muzzle protected by two scales with projecting keel, followed by 

two overhanging scales, slightly elongated; a long narrow scutellum 

forms almost the entire suborbital arch; on each lip there are five or 

six pairs of plates; the upper ones are surmounted by another row of 

scales just a little smaller. Mental plate pentagonal, as wide as it is 

high, having an acute angle behind; and followed on each of the jaws 

by rather large scutella, which gradually diminish in size as they recede. 

Auricular opening large, with the anterior border furnished with small 

Fig. 43. 

UTA BICARINATA DUMERIL, 

XA: 

Chihuahua, Mexico. 

Cat. No. 14248, U.S.N.M. 

conical scaes, forming a feebly-toothed structure. Under the neck 
there is a granulated pavement separated from the larger and imbri- 
cated scales of the chest by the two transverse folds of the neck; the 
scales of the posterior part of this region are better developed and 
terminate in points; on the sides of the neck there are wrinkles edged 
with little tubercles, forming longitudinal ridges, originating back of 
the ear, one of which is prolonged underneath the arm. Trunk lightly 
depressed, covered above and on the sides with small seales, almost 
round, slightly convex, not imbricated, and among which the keeled 
scales show like small tubercular elevations; scales of the abdomen 
rather large, smooth, and imbricated. Tail longer than the head and 

NAT MUS 98—21 
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body, whorled irregularly above and regularly below, presenting every-' 

where the large scales imbricated and keeled. Limbs short, the length 
of the tibia scarcely equaling the space comprised between the end of the 

wnuzzle and the exterior border of the occipital plate; the front of the 

arms and thighs and the external part of the legs furnished with keeled 

and imbricated scales, nearly as large as those of the tail; the granu- 

lations resemble those of the flanks protecting the back of the thighs. 

The feet are covered above and below with small keeled scales. Eleven 

or twelve pores on each thigh. Male with two large glossy scales 

behind the arms. 

Measurements.—Total length of male, 140 mm.; length of head above, 

125 mm.; length of head below, taken from chin to pectoral fold, 17 

mm.; length of head at the level of the temples, 11 mm.; length from 

pectoral fold to arms, 38 min.; length of tail, 83 mm.; length of tibia, 

115 mm. 

General color, a greenish gray, with limbs and tail shaded with red- 

dish brown; a black stripe forming a collar passes across the neck; 

traces of the same color cross the head, back, and flanks; the limbs, 

toes, and tail equally crossed by small brown bands. Inferior regions 

tinted yellow lightly stippled with brown; males have the entire abdom- 

inal region a bluish gray, a mode of coloration approaching that seen 

in animals of the same sex belonging to the genus Sceloporus. 

This species occurs throughout Mexico, as far north as the city of 

Chihuahua, where it was obtained by Mr. Edward Wilkinson. ; 

UTA NIGRICAUDA Cope. 

Uta nigricauda CorE, Proc. Acad. Nat. Sci. Phila., 1864, p. 176; 1866, p. 312.— 

xARMAN, Bull. Essex Inst., XVI, 1884, p. 16.—BOULENGER, Cat. Liz. Brit. 

Mus., 2 ed., II, 1885, p. 212.—BrELpDING, W. Amer. Scientist, III, 1887, 

No, 24, p. 98.—VAN DENBURGH, Proce. Cal. Acad. Sci., 1895, p. 106. 

Series of large dorsal scales narrow, embracing seven rows of uni- 

form size; the scales smaller than the smooth abdominals, keeled, those 

posterior larger than those in the anterior part of each row. Laterals 

minute, flat; caudals largest of all, very strongly keeled; antebrachials 

and prefemorals larger than dorsals, keeled. Two dermal folds on each 

side, and a strong one in front of gular fold, besides a few cross folds 

in frontof shoulder. Tar large, with three small fringe scales. Lateral 

occipitais small; frontal long, undivided, preceded by five large seales, 

of which the posterior pair is in contact on the median line. Five 

rather broad supraorbitals, separated from marginal row by minute 

seales. Infralabials, five on each side, large, separated by one row of 
smaller scales from labials; the anterior pair in contact. Eleven and 

twelve femoral pores. End of muzzle to ear, 10.4 mm.; from ear to vent, 

36 mm.; vent to end of tail, 79 mm.; anterior limb, 19 mm.; posterior, 

29 mm.; hind foot, 14 mm, 

Brown above, sometimes very dark, with seven short, lateral, black 
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eross bands, sometimes light-edged behind, on each side, never confluent 

across the median line. Tail black or blackish brown. Head above 

lighter, with a few superciliary brown specks or cross lines. Each side 

of abdomen blue from axilla to groin, deepest and nearly meeting other 

side on the median line. Throat in males orange. 

This species is nearest U. graciosa, of the Colorado region, but has a 

shorter muzzle, broader front, and other distinguishing traits. It was 

found in considerable abundance with U. stansburiana and thalassina. 

O69, DOR? 
TY 

UTA NIGRICAUDA COPE. 

2 De 

La Paz, Lower California. 

Cat. No. 12614, U.S.N.M. 

Uta nigricauda Cope. 

Number | , 
Catalogue, ~; " Sar When col- = . gO Nature of Nite PE Aves | Locality. lected: | From whom received. specimen. 

~ al ee ! Saree * 

5307 12 | Cape St. Lucas, Lower !---...-.....-.. | John Xantus.......-.- | Atcoholic; 
: | California. |- type. 

5245 Wsces Ui Rae sob henenaanenod paca a sea a seaenene (LA SeeancdecpEaaae | Alcoholic. 
12614 10 | La Paz, Lower California; Feb. —, 1882..| L. Belding...........-. do. 
15588 1 | C APSpouAUGas ee cece we eceees aes eeccer John Xantus..-..-..-- do. 

| | | 

This small species is abundant in Lower California. Van Denburgh, 

who has seen many of them, says: 

There is a very great amount of variation in the size, shape, and number of the 

head plates, even the frontal being sometimes divided transversely. The largest 

dorsal scales are along the median line. They are replaced, sometimes gradually 

and sometimes abruptly, by granules on the sides. Seventeen to twenty-four of the 
largest dorsals are equal to the length of the head to the posterior edge of the inter- 
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parietal (occipital) plate. The ventral scales are larger than the dorsals and per- 

fectly smooth. The caudals are the largest of all and are very strongly keeled and 

mucronate. The number of femoral pores varies from nine to thirteen. The color 

of the throats of the males varies from canary yellow to deep Chinese orange. 

This species was referred to by Professor Baird as Uta ornata. 

UTA PARVISCUTATA Van Denburgh. 

Uta parviscutata VAN DENBURGH, Proc. Cal. Acad. Sci., 1894, p. 298 (microseutata) ; 

1895, p. 106, pl. vil, figs. E, G; pl. 1x. 

Fig. 45. 

UTA PARVISCUTATA VAN DENBURGH. 

210: 

Lower California. 

From Van Denburgh. 

The following is the description given by Mr. Van Denburgh in the 
publication above cited: e 

Two specimens of Uta from Lower California, while manifestly related to U. nigri- 

cauda, as shown by the presence of a single frontal, the general style of the dorsal 
lepidosis, and the coloration, differ so much from that species (by the small size of 

the dorsal scales, the very gradual change from the largest dorsal scales to the gran- 
ular laterals, the blue instead of orange gular patch in the male) as to make their 

separation imperative. 

A single frontal; four large supraoculars; one large and two small projecting 

scales on the anterior border of the ear. The largest dorsal scales are along the 

median line, on each side of which they become gradually smaller, until a granular 

form is assumed, at a distance varying from four to seven rows of scales from the 
median dine. Thirty-four of the largest dorsal scales equal the length of the shielded 
part of the head. A slight dermal fold extends from above the thigh to near the 
upper endof the oval ear opening. There is astrong gular fold, edged with rounded 

scales, which are slightly larger than those just in front. The dorsal and posterior 

' Proceedings, Philadelphia Academy of Natural Sciences, 1859, p. 299. 
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surfaces of the thighs and the posterior surfaces of the arms are finely granular. 

The other portions of the limbs are covered with scales, which are smooth on the ven- 

tral surfaces of the thighs, legs, arms, and forearms, but keeled elsewhere. Scales 

on ventral parts of body smooth. Scales on back of tail much larger than those 

below, both strongly keeled. Femoral pores, fourteen on the left side, thirteen on 

the right. Enlarged postanal plates present. 

Color sooty black, slightly paler below. Back with a few irregularly scattered 

light spots, and with nine pairs of faintly marked vertebral bars of a deeper black. 

Chest and belly indigo; chin and throat azure; pre- and post-anal regions tinged 

with azure. 

Length of head and body, 45 mm.; of tail, 84 mm.; of hind leg, 31 mm.; of 

fore leg, 21 mm.; of hind foot, 13 mm.; of shielded part of head, 10 mm.; of head to 

posterior border of ear,11mm. Depthof head, 6 mm.; its greatest width, 8 mm. 

Adult male (Type, No. 1221, Leland Stanford Junior University Museum, collected 

by J. M. Stowell, inthe San Pedro Martir Mountains, Lower California, June 20 or 21, 

1893). 

Adult female (No. 1222, Leland Stanford Junior University Museum, collected by 

J. M. Stowell in the San Pedro Martir Mountains, Lower California, June 20 or 21, 

1893). Differs from male in having thirty-two instead of thirty-four dorsal scales 

equal to the shielded part of head, and in having fifteen femoral pores. The general 

color is slaty gray, almost white below. Back with dark markings, as in male. A 

gular patch of lemon yellow. 

This species approximates Section C of the genus in the increased 

number and smaller size of the dorsal scales. The larger dorsal scales 

are, however, far less numerous than in U. stansburiana and U. palmerii, 
there being only eight to fourteen rows, as compared with twice as 

many in the latter. The blue colors also ally it to Section D. 

The name applied to this species by Mr. Van Denburgh being a 
hybrid, 1 am compelled to modify it so as to express what the discoy- 
erer and namer of the species intended to express. 

UTA GRACIOSA Hallowell. 

Uta graciosa BatrD, U. S. Mex. Bound. Surv., Reptiles, 1859, p. 7; Proc. Acad. 

Nat. Sei. Phila., 1854, p. 92.—BOULENGER, Cat. Liz. Brit. Mus., 2d ed., II, 

1885, p. 213. 
Urosaurus gractosus HALLOWELL, Proc. Acad. Nat. Sci. Phila., VII, June, 1854, 

p. 92; Rept. U.S. Expl. Surv. Pacific R. R., X, Pt. 4, 1859, p. 4, pl. vu, fig. 1. 

About one-third the body and head very slender; excessively elon- 
gated tail. Head depressed, rather broader than deep; additional 
plates on the rostrum. Large dorsal scales in about six quite regular 

and equal series, not embracing much smaller ones. 
Color above light ashy gray, with sometimes a reddish tinge. On 

each side a series of narrow, transverse, dusky bars, sometimes widen- 
ing above; a more distinct band on each side the neck. Beneath white, 
veined with short, mottled, grayish lines. Male with the sides of belly 
blue, spotted with whitish. 

The body of this species is very slender, the tail much elongated and 
greatly attenuated, being about ten and a half times the head and body. 
This is cylindrical at base, but soon becomes decidedly compressed, 
the section being vertically elliptical to near the tip, where it is more 
rounded again. 
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The head is narrow and high; the width equal to the distance from 

snout to beginning of large occipital, or three-fifths the length of lower 

jaw. The snout is rather pointed. The occipital is margined behind 

by three or four irregular series of small plates, larger than those on 

the nape. There are two lateral occipitals, which are displaced by a 

linear extension from the occipital in contact with the first vertical. 

The order of succession of cephalic plates, beginning with the first ver- 

tical, is 1, 1,3, 3, 5,5, 6, and ten large internasals besides the ten behind 

each nasal. The nasal plate is free, as in Uta ornata, the rim projecting 

beyond the encircling plates. The nostrils are oval, and longitudinal, 

instead of oblique. There are two rows of very small plates on the 

inner margin of the supraorbital region, as in other Utas, one sometimes 

wanting anteriorly, There are three series of large transverse plates, 

A \ 
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Fig. 46. 

UTA GRACIOSA HALLOWELL. 

x 2.5. AS 

Southern California. 

Cat. No. 8665, U.S.N.M. 

diminishing successively in width and length from the innermost, which 

is largest. Exterior to all is another smaller series within the angular 

imbricated plates on the extreme edge. 

The neck is comparatively smooth, with but few folds. There is little 
or no indication of any constriction anterior to the fold on the lower 

part of the throat, and the lateral pit is very faintly indicated. The 
large carinated rhomboidal scales on the back are in about six series 

of pearly uniform width, and without any conspicuously smaller ones 

interspersed either irregularly or along the central line of the back. 
The scales on either side of this central series (occupying about half 

the width of the head) are abruptly much smaller, but show an occa- 
sional larger scale along the crest of the lateral folds of skin (separated 

by about the width of the head). The legs are rather long, though the 

/ 
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hind foot is not one-third the head and body. The free part of longest 

toe reaches to the end of large occipital from the snout. The claws are 

short. : 

The prevailing color of this species above is a light yellowish gray or 

ash, occasionally with a pale reddish tinge. The sides (to the belly) 

are marked transversely with narrow well-defined blackish lines or 

vertical bars, those of opposite sides separated along the back by the 

central three or four large scales, and their upper end sometimes ex- 

tended with short longitudinal lines. There is an occasional tendency 

to anastomoses of adjacent lines. Six or eight of these lines may be 

counted between the legs and anterior to the forearm. Starting on 
the shoulder is another, more distinct, forming a distinct cervical lat- 

eral band. There is a pale border to some of these bars, especially to 

the cervical one. The shoulder shows the dark lines. On the sides 

and back of the neck and sides of the head are numerous alternating 

faint white and brown longitudinal lines. The under parts, including 

the vent, are whitish, quite conspicuously marked with small spots and 

short, generally longitudinal, lines of dark gray, formed by minute dots 

on the scales. In the male there is a large light-blue patch on each 

side of the belly extending from fore to hind leg, becoming more 

intense anteriorly, the two separated on the middle line by from one 

to three rows of scales. These patches and the adjacent sides are 

distinctly and closely spotted with white, arranged so systematically 

as posteriorly to have the appearance of occupying the meshes of a 

network of plumbeous gray, tinged more or less with blue. There is 

little or no trace of blue on the chin, where the gray lines exhibit a 

tendency to anastomoses. There are indistinct transverse bands on 

the tail (interrupted below). The legs are also banded transversely. 

The female lacks the blue of the belly, and exhibits an interrupted 

dusky stripe on the sides, in continuation of one beginning back of 

the eye and running along the upper edge of the ear, 

There is little difference in form between this species and ornata, 

except in the more elongated body and longer tail. The lengthening of 

the head is accompanied by an increase in the number of cephalic plates. 

Thus the occipitals are more extensively margined behind, having two 

or three more of small plates instead of one. There is also a greater 

number anterior to the central verticals, although these vary a good 

deal. There are, in general, where the symmetry of arrangement is 

preserved, five transverse series to the internasals (which make six). 
Some specimens, however, are scarcely different from ornata in this 

respect. The tail is much longer, being two and one-half times instead 

of one and Gne-half times the head aud body. The dorsal large scales 

are more regular, having no small ones interspersed. 

The colors are lighter; the lateral bands narrower; the blue of the 

belly better defined and lighter, also more conspicuously spotted with 

white behind. 
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Concerning the distribution of Uta graciosa, Stejneger in his report 

on the reptiles of the Death Valley Expedition, states: 

The known range of this well-named species has been considerably extended by 

the few specimens brought home by Dr. Merriam, inasmuch as it carries it into 

Nevada, the first record for that State. 

Uta graciosa has a very peculiar and considerably restricted distribution, for the 

only definite localities so far recorded show it to be an inhabitant of a narrow strip 

of country on both sides of the Colorado River, probably from its mouth up to the 

beginning of the Great Canyon, and, as now shown, some distance up the Virgin 

River. 

Dr. Merriam in the same publication remarks: 

This slender and agile lizard was not seen in any of the deserts of southern Cali- 

fornia or Nevada, except in extreme eastern Nevada, where it was common at the 

Great Bend of the Colorado; thence northward it was found in a few places in the 

valley of the Virgin as far north as the Mormon town of Bunkerville, a few miles 

from the northwestern corner of Arizona. It was never seen on the open desert but 

usually on mesquite trees and the faces of cliffs, over which it moves with grace and 

agility. 

Uta graciosa Hallowell. 

Number . 
CateWeve of speci- Locality. Date. From whom received. Nature of spec- 0. yas, imen. 

2978 1) (Califormiaes:. <ictese, 2- Bes .---| Dr. C. L. Hermann ....| Alcoholic. 
2747 8 | Colorado Desert H. B. Mulhausen ....-- do. 

LSHOD S22 shee Bunkerville, Nevada....| May 8,— Bailey Ree nee a do. 
Usa Giulecece aes Callville, Nevada(Great | May 4,— | Merriam ....-.-......-. do. 

Bend of Colorado). 
18507 |... Bey ae ee Onion cee owas coe FS SAO tae eat ae O32 2s. So te cer do. 
15962 |. --| Yuma, Arizona ...-- -.. E .| U.S. Fish Commission do 

15947-8 sae Porbiyama cA Triz0na fesse es ee casas PRS LAS Saemee nce do. 
15962 |.. aio BIN), JATIZONANs . Soc S 2 es wee GOs sicccs ess on do. 

16801-2 Parker, Colorado River, |.----..--.---.. George A. Allen. do. 
Indian Agency, Ari- 
zona. 

ZANE Nae SoBe ore Gila City, YumaCounty, |.-.------...-.. Dr. E, A. Mearns ..---- do. 
Arizona. 

LYS OPTEYC LEU Ss Cope: 

Lysoptychus Corr, Proc. U. 8. Nat. Mus., XI, 1888, p. 397. 

A loose fold across the throat formed by the conjunction of the pre- 

humeral folds, as in Ctenosaura, not closely folded nor bordered with 
enlarged scales. Femoral pores; no preanal pores. No dorsal crest. 

Tympanic disk exposed. 

This genus is intermediate between Sceloporus and Uta. The loose 

dermal neck-fold, like that of some of the larger genera of Iguanide, 

is not found in the former. The tightly adherent collar of Uta might 

have been developed from a Sceloporus through a Lysoptychus. 

But one species of this genus is known. 

SPE SN APRN | tele ate th ahaha pre e ba\ set 

Seed 

sear 
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LYSOPTYCHUS LATERALIS Cope. 

Lysoptychus lateralis Copr, Proc. U.S. Nat. Mus., XI, 1888, p. 397. 

Integument of side of neck thrown into numerous folds. The most 

prominent is continuous with the collar fold, and it sends out two folds 

forward to the tympanic meatus. A second fold is concentric with the 

humerus at its anterior base; its superior part is prominent and longi- 

tudinal, and continues to the fold in front of it. Tail round. 

The scales of the sides are smaller than those of the belly, which are 
smaller than those of the back. The latter are rather small, counting 

seventeen longitudinal rows between the small lateral scales of the 
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Fig. 47. 
LysopTyCHUS LATERALIS COPE. 

x 2. 
San Diego, Texas. 

scapular regions. The keels of the dorsal scales are in parallel lines. 
Scales of the tail subequal, strongly keeled, except below. Fifteen 
femoral pores. Two postanal plates. 

Interparietal plate large, subround; parietals small, subpyriform, 
one fifth as large as the interparietal. Vive or six transverse supra- 
orbital plates, separated from the frontals by one row and from the 
superciliaries by two rows of scales. Frontal divided transversely, 
the anterior part divided longitudinally. These plates are preceded 
by two plates, and these by three in transverse relation; two large 
internasals separated from the rostral by two small scales. All the 
scales of the head smooth. 

Color above brown, with faint traces of small darker brown spots. 
Sides blackish, the prominent parts of the folds of the neck paler. 
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Anterior border of meatus auditorius paler. A large blue patch on 

each side of the belly extending from axilla to groin, and not meeting 

its fellow on the middle line. Throat yellowish, faintly reticulated 

with blue. Posterior face of femur with a light band, bordered by 

dark above and below. A black spot on side over scapula. | 

Measurements.—Total length, 180 mm.; length to vent, 59 mm.; to 

collar, 15 mm.; of anterior leg, 27 mm.; of posterior leg, 44 mm.; of 

posterior foot, 21 mm. 
This species is about the size of the Sceloporus consobrinus. It seems 

to be rare, as Mr. Taylor took only one specimen. 

Lysoptychus lateralis Cope. 

Number ‘ 
of speci- Locality. From whom received. Nature of specimen. 
mens. 

1.| San Diego, Texas. -..2.--:-..------. | William Taylor-22.2-5.-=-=.-'=- | Alcoholic. 

SCELOPORUS Wiegmann. 

Sceloporus WIEGMANN, Isis, 1828, p. 369; Herpt. Mex., 1834, p. 48.—FITZINGER, 

Rept. Syst., 1843, p. 75.—Bocourrt, Miss. Sc. Mex., Rept., 1874, p. 167.—Bovu- 

LENGER, Cat. Liz. Brit. Mus., II, 1885, p. 216. 

Tropidolepis CuVIER, Reg. Anim., 2d ed., II, 1829, p. 388.—DUMERIL and Bispron, 

IV, 1837, p. 294.—FirzincGer, Rept. Syst., 1848, p.76.—Gray, Cat. Liz., 1845, 

p. 208. 

Tropidurus WAGLER, part, Syst. Amph., 1830, p. 146. 

No gular constriction; one lateral fold on the neck. ITemoral pores. 

Seales all imbricated; rhomboidal, rather verticillate on tail; above 
generally carinated. Head above with regular plates. Superciliary 

plates imbricate toward a median keystone scale; labials not imbricate. 

Ears distinct. Nostrils superior within the canthus rostralis. Tongue 

fleshy; arrow-shaped; rounded at tip; broadly adherent, except at end, 

where are two triangular disks beneath. No palatine teeth. Cheek 

teeth compressed, the summit 3-lobed. ‘Tail rounded, very brittle. 

The genus Sceloporus consists of terrestrial, and therefore depressed 

thoracopleurous Iguanide, with flat scales and distinct parietal scuta, 

and femoral pores, without preanal pores and gular, dermal fold, or 

collar. Its especial habitat is Mexico and Central America, the south- 

western parts of the United States and California. A single species 

ranges over the entire eastern district of the Neartic Realm. Outside 

of the districts named it does not occur. 

Osteology.—As a basis for an examination of the osteology of this 

genus I have before me two skeletons of the S. undulatus and one of the 

S. spinosus, from the U. 8S. National Museum. 

The premaxillary bone has a long superior spine, and is truncate on 

the palatal face, and has the button-like process. The nostrils are par- 

tially vertical, so that the nasals are a little shortened in front. The 

latter are rather large and are distinct. The frontal is simple and nar- 
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row and is strongly grooved on the middle line below. The parietal is 

short and wide, and is perforated by a large pineal foramen, which 

touches the coronal suture. Parietoquadrate arch distinct. Supra- 

occipital broadly but loosely attached, confluent with exoccipitals. 

Prefrontals large, not reaching postfrontals above; lachrymal small 

and joining jugal. Postfrontal a small splint; postorbital large, exten- 

sively in contact with jugal and supratemporal. Paroccipital small. 

Vomers short, divaricate, and separated by a deep notch behind. Pal- 

atine with the vomerine process longer than the maxillary; palatine 

foramen large. Palatines and pterygoids well separated from each 

other onthe middle line; ectopterygoid deflected at its internalextremity. 

Basipterygoids developed. Quadrate with two conchs, the internal the 

narrower. Presphenoid rudimental; sphenoid and basioccipital coossi- 

tied; descending lateral processes of the latter strongly developed. The 

supraforaminal part of the petrosal is very short; the infraforaminal 

portion is produced beyond it and is nearly horizontal in position. The 

foramen of eighth nerve is at the bottom of a fossa. Epipterygoid rest- 

ing on pterygoid much posterior co ectopterygoid and reaching parietal 

without touching petrosal. Occipital condyle not subdivided by 

grooves. 
The hyoid system includes a pair of well-separated, short, second 

ceratobranchials, and rather long and slender first ceratobranchials and 

ceratohyals, which have no expansions. Hypobranchials moderate, 

supporting ceratohyals at extremities. 

Mandible with Meckel’s cartilage exposed at the distal part. Coro- 

noid not horizontally produced on external face. Articular and sur- 

angular united. Splenial moderately elongate; dentary extending 

behind coronoid on external face and deeply notched. Angle short, 

horizontal, with short internal angle. Five cervicals with intercentra 

in S. undulatus and six in SN. spinosus; three without ribs in both. Ribs 

extending to sacrum. Sacral centra not coossified. Sacral diapophyses 

coossified distally; the second with a posterior free angle distally. 

Caudal diapophyses well developed at base of tail. From about the 

eighth caudal the centra are segmented in front of the middle. 

Scapula with proscapular process; coracoid with one notch. Sternum 

with a very large fontanelle. Two ribs join the sternal plate; one 

comes off the base of the xiphoid rod, and two articulate with the latter; 

total, five pairs. The ilium has a small angulus cristae, and the aceta- 

bulum is not emarginate behind. The pubes are nearly transverse, and 

the pectineal angle is external. The ischia are rather slender, and the 

tuber is an angle. 

The middle and posterior teeth are feebly tridentate; the others are 

simple. 

Viscera.—The liver is deeply emarginate posteriorly, and the left lobe 

is larger than in many other genera of Iguanidie. There is a distinct 

colon. The mesenteries are of the type most common in Sauria with 

the exception that there are commonly two hepatoventral sheets. 
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The hemipenis is bifurcate, and has a strong welt opposite to the 

suleus spermaticus. The surface of the organ including the welt is 
covered with a rather close honeycomb structure without the interrup- 

tions seen in the genera more nearly allied to Iguana, ete. 

Reproduction.—The males are generally more brilliantly colored, and, 

larger than the females. The latter are generally oviparous, but the 

species S. viviparus of the warmer parts of Mexico is viviparous. 
The species agree in possessing the following external characters: 

Head, depressed, tetrahedral, rather broad; behind the forehead, sloping. 
Canthus rostralis continued nearly to the end of the snout; the nostrils 

superior; plates on the top of head large, not many in number, and quite 

symmetrically arranged. Thesupraorbital region, with one or two cen- 
tral series of large transverse plates, bordered internally by one, exter- 

nally by one or two series of small platesindependently of the elongated, 

angular ones forming the extreme edge of this region or part of the 

canthus rostralis. There is a large occipital, with a smaller on either 

side, sometimes with a line of two or three. Next comes two plates 
between the orbit, sometimes with a smaller interposed, sometimes dis- 

placed by the occipital. Next a vertical, followed by a second, which is 

sometimes divided into two lateral. Then come two plates, then three, 
then four to the nasal plates, with four between them. An additional 

rostral median plate is sometimes inserted, around which are grouped 

four or five scales; this involves a different arrangement of the remain- 

ing ones. The nostrils themselves are rounded and situated in the 

center of a single nasal plate. 

There is no fold on the throat, the scales there being like those on 
the breast. There is, however, an oblique fold of skin on each side the 
neck covered with large scales and overlying a pit lined with fine gran- 

ular scales-and usually harboring Acari. 

All the scales on the body are ovate, imbricate, and generally strongly 

carinated, except below. The upper ones generally have a prominent 

spine behind, and the edges are more or less denticulated, rarely even. 
The scales of under surface are usually notched or emarginate between. 

They are sometimes faintly carinated, with those on the inside of tibia. 
The relative proportions of scales on different parts of the body varies 

considerably with the species. 
The ears are distinct, usually with a serrated margin anteriorly. 

There are eight to twenty femoral pores, but no anal ones. The male 

has two or more large concave plates just behind the anus, which are 

wanting in the female. 

The color varies with the species, though there is generally a light 

lateral stripe (sometimes two) on each side. The back is marked with 

transverse dark lines or with blotches. The males have a blue blotch 

on the under surface and on the sides of belly. 

The species are rather numerous. Since Wiegmann described the 

most abundant of the Mexican species, synopses have been published 

= ee 
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by Duméril and Bibron, Bocourt and myself. Bocourt has published 

also, in the Report of the Mission Scientifique of Mexico, most admi- 

rable plates of many of the species. I have given a synopsis of the 

species,! twenty nine in number. The material which has furnished 

the basis of the present work is largely the property of the U.S. 

National Museum at Washington. It has been furnished by the follow- 
ing naturalists: Messrs. Riotte, Van Patten, Hague, Berendt, Sumich- 

rast, Xantus, Sartorius, Dugés, Potts, and Major. On my own part, I 

have received specimens from Messrs. Dugés, Hoege, Ferrari-Perez, 

Villada, Herrera, and Bernad. To all of these gentlemen I wish to 

extend my thanks for their kind attention in the matter. 

The distinction of many of the species of this genus is not accom- 

plished without difficulty. I recommend it as an excellent piéce de 

résistance for those persons who do not believe in the doctrine of deriva- 

tion of species. There are some characters, it is true, which are not 

subject to such variation as to be embarrassing. Such are the greater 

or less number of femoral pores, and the granular lateral scales of some 

of the species. The carination and wrinkling of the head scales is fre- 

quently a valid character, but is especially unreliable in the S. wndulatus, 

and one or two other species. The size of the dorsal scales varies in 

most of the species; the number entering a head length varying two to 

three in the large-scaled spaces, and three or four in the smalli-scaled 

ones. The division of the supraocular plates into two or more rows is 

constant in a few species only; in others it is variable, notably in thee 
S. torquatus. The longitudinal division of the anterior frontal is con- 

stant in the S. variabilis, S. siniferus, and S. squamosus, but is present 

or absent indifferently in several others. The number of supraoculars 

in the principal row may be four or five in most of the species. 

The greatest difficulty is experienced in distinguishing the North 

American species. They are much fewer in number than has been rep- 

resented to be the case, and the few that are admissible do not present 

the strong characteristics that most of those of more southern regions 

do. The S. undulatus has an almost continental distribution in North 

America, within the range of temperate and subtropical climates. 

The arrangement of numerous species of the genus into groups is a 

matter of much difficulty, owing to their gentle gradations of form and 

the sometimes slight difference in color. The number and arrangement 

of the supraorbital plates and the verticals furnish good characters, 

though sometimes varying somewhat in the species. The arrangement 

of the cervical plates can not be relied on entirely for specific charac- 

ters, although the average is much the same in the species. 

While the species of Sceloporus possess brilliant colors, these are gen- 

erally on the inferior surfaces and are therefore concealed. The throat 

and sides of the belly are usually of some shade of blue (sometimes 

purple), while the dorsal regions are, in a majority of species, different 

‘ Proceedings of the American Philosophical Society for 1885, p. 400. 
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shades of brown, although in some (as S. malachiticus) this region also 

is of some shade of green or blue. 

When the animal raises the head, as it habitually does, the brilliant 

colors of the throat are visible, but those of the sides are much less 

apparent. All these colors are most conspicuous in the males, and in 
many species they are absent from the females. They are to be regarded 

as secondary sexual characters, and are probably visible to the females 

at the time of copulation, since the inferior surfaces of the sexes are 

then in juxtaposition. 

The species of Sceloporus are conspicuous objects wherever one travels 

in the southern United States and Mexico. In the eastern district of 

Nearctica the S. undulatus is seen running on fences and walls. In 

Texas the S. spinosus runs up trees with great activity, dodging the 

pursuer behind branches, with good result to himself. In southern 
Texas and in Mexico S. torquatus is constantly seen on the vertical 

faces of rocks that so frequently border the highways, hiding in fissures 

from enemies, and often attracting the attention of the most careless 
observer. Throughout Mexico the S. microlepidotus runs over the hori- 

zontal rock surfaces and stone walls, where it finds concealment. So 

the S. scalaris haunts the soil and sand, and hides in holes that are 

always convenient. 

Thirty-four species are known to me, and are distinguished in the 

following analytical table. About half of them belong to Nearctica and 

half to the Central American region of Neotropica. None are found 

elsewhere. In Costa Rica at one extremity of the distribution there is 

but one species (S. malachiticus), and there is but one in the eastern 

region of Nearctica (S. wndulatus). 

I. Supraocular plates separated from supraorbitals by a row of scales, and from 

superciliaries by one or more rows of scales 

distinct in form from the latter. 
A. Lateral scales granular. 

Femoral pores more than 10; head plates carinate, 

frontal longitudinally divided; parietals 2, can- 

thals 2; dorsal scales moderate, uniform, 10 in a 

head lengthiter so2) tee Sea Se: S. utiformis Cope. 

Dorsal scales interrupted by smaller ones on the 

median dines --o. =) = = S. heterolepis Boulenger. 

AA. Lateral scales squamous, in longitudinal series, like the dorsals. 

Femoral pores more than 10; head plates carinate, 

frontal single, 2 scales on canthus; light stripes 

separated by brown spots above. 

S. scalaris Wiegmann. 

AAA. Lateral scales squamous, in series directed upward and hackward; dor- 

sals parallel. 
B. Head plates carinate or wrinkled; frontal divided longitudinally. 

a. Femoral pores less than 10. 

Facial scales keeled; laterals smaller than dor- 

sals; 2 canthals; 2 parietals; colors bright. 

S. siniferus Cope. 

Facial scales keeled; laterals smaller; 2 parietals; 

1 canthal; colors dull....S. sguamosus Bocourt. 

_— 
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aa. Femoral pores exceeding 10. 
One scale on canthus rostralis; 1 parietal; 12 dor- 

sal scales in a head length; dorsal stripes and 

lateral spots yellow.....-. S. chrysostictus Cope. 

Two canthal scales; lateral scales small; 2 parie- 

tals; dorsal stripes yellow, side patches pink- 

jb Oe: sates ook eeocomecc S. variabilis Wiegmann. 

BB. Head plates era or if rarely wrinkled, the frontal plate not divided. 

a. Seales small; 12-22 in a head length. 

f. One row aa “lar ge supraoculars, with laterals. 

Two or three parietals; frontal divided; nineteen 

scales in a head length; lateral scales much 

smaller than ventrals; 17-20 femoral pores; a 

black shoulder patch; a pale dorsolateral band. 

S. couchit Baird. 

Two parietals; lateral scales equal ventrals; 

twelve dorsals ina head length; forty-five from 

occiput to groin, mucronate; dark green above. 

S. vandenburgianus Cope. 

Three parietals; 14-15 scales in a head length; 

color in longitudinal bands; frontal undivided. 

S. graciosus Baird and Girard, 

6. Two or more rows of flat supraoculars. 

Three or two parietals; 12-15 scales in a head 

length; no bands ...-- S. grammicus Wiegmann. 

Three parietals; 18-22 scales in a head length; 

color in narrow cross lines. 

S. microlepidotus Wiegmann. 

Two parietals; fifty non-mucronate scales between 

occiput and groin; a black light-bordered col- 

WAP een cos ace onal ote cise cicueteie S. ornatus Baird. 

aa. Seales larger; ten and fewer in a head length. 

ee. Thirty to forty rows of scales between occiput and groin. 

€. Dorsal scales not mucronate. 

Two canthal scales; two rows of larger supraor- 

bitals; frontal undivided; two parietals; acom- 

plete black pale-bordered collar. S. jarrovii Cope. 

€¢. Dorsal scales mucronate. 

7. One eanthal scale; one row of large supraoculars. 

§. No black neck collar. 

One large parietal; large supraoculars undivided ; 

males blue green with black throat. 

S. malachiticus Cope. 

yn. A black nese collar. 

“‘Collar incomplete above; head less than one- eeaieh 

of length of head and body; throat blue;” 

BocOuttin 2 ose choo shes sree S. lunei Bocourt. 

Collar very narrow, not pale bordered, a little 

interrupted above; head less than one-fourth of 

head and body; throat dark slate, yellow spot- 

eG Saree ere selec eee ck S. ferrariperezi Cope. 
Collar complete, yellow bordered before and 

behind; head about one-fifth head and body; 

throat, belly, and groin black. 

S. melanogaster Cope. 
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€¢. Two canthal scales. 

y. No black neck collar. 

6. Two or more parietals. 

Two rows of large supraoculars; scales large, sub- 

equal; green, a black shoulder patch. 

S. taeniocnemis Cope. 

One row of large supraoculars; scales large, sub- 

equal, eight in a head length; abdominals and 

inferior tibials smooth; green, a black shoulder 

patch sea. = ae eee: ee S. viviparus Cope. 

One row of large supraoculars; scales subequal, 

smaller; eleven in a head length; abdominals 

and inferior tibials keeled; brown, with lateral 

stripes..........-.S. thayerii Baird and Girard. 

66. One parietal (sometimes postparietals). 

Seales of sides of neck and shoulder smaller; 20 

femoral pores; two rows of dorsal spots. 

S. biseriatus Hallowell. 

Scales of side of neck and shoulder smaller; 44 

dorsal rows of scales, 9-10 ina head length; fem- 

oral pores 12-17; males crossbarred, females — 

banded; head plates sometimes wrinkled. 

S. undulatus Latreille. 

Like undulatus, but larger; scales larger, dorsals 

in thirty-three rows; femoral pores ten; brown 

spotted above, throat not blue. 

S. spinosus Wiegmann. 
ny. A black neck collar. 

‘One large row of supraoculars; dorsal scales 

strongly mucronate; throat and sides of belly 

blue; collar complete, not light bordered.” 

S. acanthinus Bocourt. 

One or two rows of large supraoculars; dorsals not 

or but little mucronate; collar complete, light 

bordered; sides of belly blue, throat greenish or - 

Spobtede a oareeee= S. torquatus Greene and Peale. 

AAAA. Both dorsal and lateral scale rows converging posteriorly. 

Forty-three scales between occiput and groin; two 

canthal scales; two rows larger supraoculars; 

collar a narrow black line directed backward 

from each shoulder, pale bordered behind, mostly 

interrupted; throat not blue-. 8. dugesii Bocourt. 

One canthal scale; very few scales between large 

supraoculars and superciliaries; two small pari- 

‘ etals; two rows of blue spots on belly. 
S. pyrrhocephalus'! Cope. 

II. Supraoculars separated from supraorbitals by a row of scales; from superciliaries 

by lanciform scales like superciliaries. 

A. Dorsal rows parallel, laterals large, oblique. 

B. One parietal and two canthal scales. 

A black collar; seven scales in a head length; 

head scales smooth; back not cross-banded. 

r S. serrifer Cope. 

No black collar; twelve scales in a head length; 

head seales smooth; inferior tibial and postanal 

scales smooth; cross-banded--S. tristichus Cope. 

1Many specimens of this species enter Division II. 

VEE eee 
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Ill. Supraocular plates only partly or not separated from supraorbitals by a row of 

scales, and separated from superciliaries by but few scales. 

A, Femoral pores from two to six; external supraoculars lanceolate. 

Facial scales smooth; supraoculars wide; one 

parietal plate; two canthals; no collar, 

S. horridus Wiegmann. 

AA. Femoral pores exceeding 10 in number; external supraoculars squamiform. 

«. Two parietals. 
Seales not keeled, serrate; seven in a head length; 

dark, with narrow pale cross-bands; scales with 

small spots of various colors. 

S. orcuttii Stejneger. 

Scales keeled, 6-7 in a head length; parietal scales 

wider than interparietal; back with broad red- 

; dish longitudinal bands... ..-.S. zosteromus Cope. 
aa. One parietal. 

Scales keeled in thirty-two dorsal rows from head 

to tail; a cervical black collar interrupted 

above; back crossbarred with brown or spotted. 

S. clarkii Baird and Girard. 

Seales large, carinate, seven in a head length; pari- 

etal plates wider than interparietal and all wider 

than long; head yellow; muzzle black, 

S. melanorhinus Bocourt. 

The genus Sceloporus in Nearctica belongs especially to the Sonoran 

region. No species has a range exclusively outside of that region in any 

other part of Nearctica, with the possible exception of a species or two 

in Lower California and the S. thayerti in southwest Texas. S. tor- 

quatus, S. spinosus, S. variabilis, and S. scalaris are not Sonoran species, 

but they are Mexicans which pass over our borders. From the Sonoran 

center S. undulatus radiates in one form or another all over the conti- 

nent south of the Canadian district. S. graciosus ranges the whole 

length of the Great Basin, and S. clarkii, in its forms SN, lickii and SN. 

zosteromus, into and to the end of the Lower Californian Peninsula. 
The only possible exception to the above statement is the S. orcuttii, 

which is found near the coast in southern California, and with a few 

other species of reptiles characterizes a limited district, whose distinet- 

ness is so far uncertain. In Nearctica the distribution of this genus is 

closely similar to that of Cnemidophorus. 

The geographical distribution of the species, so far as now known, is 

as follows: 
I. FauNA NEARCTICA. 

a. FKASTERN REGION. 

S. undulatus Latreille. é 

b. AUSTRORIPARIAN REGION, 

S. undulatus Latreille, 8. spinosus Wiegmann. 

¢. CENTRAL REGION, 

S. undulatus Latreille, S. biseriatus Hallowell, S. graciosus Baird and Girard, 

S. consobrinus Baird and Girard. 

d, PACIFIC REGION. 

S. undulatus Latieille. 

NAT MUS 98——22 
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¢. DIEGAN REGION. 

S. orcuttii Stejneger, S. vandenburgianus Cope, S. biseriatus Hallowell, S. zosteromus 
Cope, S. lickii Van Denburgh. 

f. SONORAN REGION. 

S. clarkii Baird and Girard, S. couchii Baird and Girard, S. jarrovii Cope, S. ornatus 

Baird, S. dugesii Bocourt, S. minor Cope, 8S. microlepidotus Wiegmann, S. grammicus 

Wiegmann, S. scalaris Wiegmann. 

g. ST. LUCAS REGION. 

S. zosteromus Cope. 
TI. FaAauNA NEOTROPICA. 

a. CENTRAL AMERICAN REGION, 

1. Tampican subregion. 

S. variabilis Wiegmann, S. eneus Wiegmann, S. viviparus Cope, S. torquatus Baird 

and Girard, S. serrifer Cope, S. microlepidotus Wiegmann, S. grammicus Wiegmann, 

S. chrysostictus Cope, S. graciosus Baird and Girard, S. spinosus Wiegmann. 

2. Coliman subregion. 

S. utiformis Cope, S. pyrrhocephalus Cope, S. melanorhinus Bocourt, S.horridus Wieg- 

mann, S. siniferus Cope, S. microlepidotus Wiegmann ?, S. torquatus Greene and Peale? 

S. heterolepis Boulenger. 

3. Plateau of Guatemala. Guatemalan subregion. 

S. malachiticus Cope, S. squamosus Bocourt, S. chrysostictus Cope, S. taniocnemis 

Cope, S. lanai Bocourt. 

4, Platean of Costa Rica. Costa Rican subregion. 

S. malachiticus Cope, S. squamosus Bocourt. 

In this table is shown a gradual transition of specific distribution from 

the north to the south of the Central American region, some species 

being common to two districts. The same is true of the regions of the 

Nearctic realm, and were the divisions of the latter determined by the 

species of Sceloporus they would have no greater value than those of 

the Central American region of the Neotropical. They are, however, 

distinguished by differences in the distribution of other types of ani- 

mals, and are of much greater significance than the divisions of the 

Central American region. 

Several species of the genus inhabit the adjacent areas of both 

Faune. Thus 8S. grammicus and S. microlepidotus occur in both the 
Tierra Templada(. nearctica) and Tierra Caliente (ht. neotropica) of Mex-. 
ico. The NS. variabilis and S. torquatus extend from the eastern Tierra 

Caliente a short distance into Texas, and these species should perhaps 

be omitted from our fauna. The S. spinosus appears to be a full member 

of both of the great Faun, extending from the State of Puebla as far 
as Florida. The distribution of the S. graciosus is still more anomalous. 

It belongs to the central desert region of the FP. nearctica as far north 

as Oregon, but I have seen specimens which I can not distinguish from 

it from near Jalapa, which is well south in the Tierra Templada of — 

Vera Cruz. The proper geographical location of the 8S. thayerii Baird 

and Girard and S, heterolepis Boulenger is yet uncertain. 

Sly ~~ ee oa ae 

le ea 
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For further observations, see chapter on ‘‘ Geographical distribution.” 

The North American species may be compared in greater detail as 

follows: 

A. Cephalic plates perfectly smooth. Supraorbital region with one crescentic series 

of very large plates, bordered externally and internally by a series of small 

ones, making three in all. Two verticals. 
Seales large, those on side of neck very spinous. Color grayish, without con- 

tinuous cervical collar; back with median transverse bands. 

«. Inner row of supraorbital scales wanting behind. 

Color yellowish green. A black collar around neck, interrupted above. Dorsal 

_dusky bars, with a tendency to two series of blotches behind. 

Seales of back in thirty-two series. Scales strongly carinated, pointed, and 

UIC NON ALO erase Ae sepa at come mi aye atthe Se ren cmisfayee 2 Se 5 Sa rene ale a oe S. elarkii. 

Eighteen and twenty rows of scales between rump and nape; parietals wider 

than interparietal, which is not wider than long; lateral scales larger than 

abdominal. Yellow, with a wide red-orange band on each side, sometimes 

covering the entire back, the middle of which is marked by indistinct 
brown crossbars sometimes wanting; large..-.-.-...-..------ S. zosteromus. 

aa. Inner orbital marginal plates continuous. 

Dorsal scales in thirty-three rows. Scales on inside of tibia carinated. Femoral 

pores 13. Free portion of hind toe shorter than cephalic plates. 

Color above greenish yellow, with two broad yellow stripes, five rows apart. 

Back with distinct transverse blackish bars. No blue on chin in males and 

UiMitive- Om thereldero hells =. sss. ssc eens eee eee ceo. 6 DUROSUa: 

Dorsal scales in forty rows, well keeled and mucronate; interparietal wide 

as long; four preauricular free scales. 

A pale band on each side connected by undulating black crossbands. 

S. tristichus. 

B. Cephalic plates smooth. Supraorbitals in one large series of transverse plates, 

with one internal and two external of smaller ones equal in size, making 

four. Two verticals. No collar. 

Free portion of hind toe shorter than cephalic plates. Dorsal scales about 

equal to lateral; strongly carinated, spinous and denticulate. Belly scales 

notched. About forty-one series of scales from head to tail. 

Above yellow olive, with two lateral stripes on each side, the upper pair sepa- 

rated by eight rows of scales; a broad stripe along middle of back. A 

series of oblique dark lines above ...-- SREP Soe tae Me eee S. consobrinus. 

Free portion of hind toe equal to cephalic plates. Edge of dorsal scales rounded ; 

scarcely mucronate or denticulated. Belly scales even. Dorsal seales in 50 

oblique series, Dorsal scales larger than lateral. 

Above olivaceous gray, with two dorsal series of rounded blotches. No cer- 

wilGsleolllante epee soo ea Lk a ate a eae a Ue tert hee Selena S. biseriatus. 

Dorsal scales mucronate, in 41 rows from occiput to tail, about equal to lateral 

and ventral scales, 

Green, with a row of dark crescentic blotches on each side, the green some- 

times restricted to bright spots on each side of the back ..-.. S. u. biseriatus. 

C. Cephalic plates smooth. ‘Two central series of subhexagonal supraorbital plates 

in series; the inner or larger twice as wide as the other, which is straighter, 

and embracing it in its concavity. There is, besides, an internal and gener- 

ally two external series of very small plates. making five; the latter some- 
times much confused. 

A light line from the back nearly perpendicular to the shoulders with a black 
one anterior to it, sometimes extended into a collar encircling the back of the 
neck. No longitudinal dark line from shoulder to head. 

a. A distinct, black collar complete above. 
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Scales of back in about forty series, all well carinated, spinous and denticulate 

laterally. Scales of rump smaller than those of back. Femoral pores sixteen. 

Above dark green, cervical collar bordered before and behind by greenish 
yellow, the anterior border interrupted by black. A few spots on the nape 
andsiback isc. 552 38 pal SSe ot eae oe ess ct ak eee eae Se ent OT GER 

Seales of back in thirty-two dorsal series, the middle one very obsoletely carinated 

and scarcely murocnate or denticulate; semicircular. Femoral pores eleven. 

Above greenish yellow, with dusky, transverse bars. Cervical collar broadly 

margined before and behind by yellowish .--...---...---.--.- S. t. poinsettii. 

Seales of back in forty-two series; dorsal well carinated and mucronate, outlines 

straight. Femoral porestwelve. Color above dark green; the cervical collar 

without light margin and notched behind above. Back with rounded dark 
BPOUS!2 Basti ook esp aes ce Cepstral a S. t. formosus. 

Scales of back in sixty-four rows; carination slight, with but little mucronation 

or denticulation. Femoral pores twelve. Above dark green, nearly black 

centrally. Nuchal collar broad, margined and banded with yellowish; back 

with small spots ofthe Samer 25 soo onc oes oe oe seers S. ornatus. 
b. Collar inappreciable, not complete above. 

Scales about equal, abrupt, much smaller than caudal. Dorsal scales in eighty 

rows, longitudinal ridges above, nearly all converging along the dorsal line. 

Dark green above, with transverse waved lines of dusky above. A rectangular 

black patch on side of neck, bordered above and behind by light greenish. 

Sometimes a more distinct collar, interrupted above, Blue patches on each 
side of belly in male, separated narrowly by several rows of scales. Chin 

uniform bluish sprinkled with white...-.......-.---.------ S. microlepidotus. 

Seales of body about equal, scarcely smaller than caudal. Dorsal scales in fifty 

rows. The longitudinal ridges on back more parallel. Middle supraoccipi- 
tals more unequal, less regularly hexagonal. 

Olive gray, with two distinct yellowish lines on each side, the upper separated 

by about eight or ten rows of scales. Two series of crescentic dark blotches 

on each side. A narrow, perpendicular, black line at the shoulder, with a 

white one behind. Male with the blue patches on belly widely separated. 

Head beneath banded obliquely on each side with bluish.....-- S. graciosus. 

D. Cephalic plates wrinkled at the end and sides of head. Supraorbital region with 

one crescentic series of large plates, embracing a short, straight one of small 

ones in its concavity. These, with an internal and external series of small 

plates, making four (sometimes five) inall. Twoverticals. About forty-four 

rows of scales from head to tail. Scales behind thigh smaller than above. 

Dorsal scales from forty to forty-five. No collar. 

Back with undulating dark lines or double series of crescentic spots, but no 

cervical black collar. A longitudinal black patch on shoulder and a dusky 

stripe on the sides in the male. 
Scales inside of femur, carinated; of belly smooth. About forty-one rows of 

dorsal scales. Free part of long hind toe about equal to cephalic plates. 

Inner orbital series sometimes wanting. 

Very indistinct dorsal light stripes separated by about ten rows of scales. 

Back crossed by nearly continuous undulating lines. Sides dusky. Maile 

with whole chin behind black, with two confluent blue spots..S. wnduiatus. 
Scales pointed, elongated, scarcely mucronate or denticulate. Femoral scales 

smooth inside. Dorsal scales in forty-four series. Femoral pores twelve. 

Free hind toe three-fourths the cephalic plates. 
Above olive gray, with two narrow yellow lines margined by black (on one row 

of scales) and twelve rows apart. Back with two series of crescents in 

contact. Two small spots at the shoulder.........--...----.---- S. scalaris. 
E. Cephalic plates smooth or rough. Occipital plates laterally and behind, with 

plates larger than the dorsal scales and not belonging to their series. One 

large series of supraorbitals, with two external and one internal much smaller, 

making four. Only one single vertical. 
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a. Lateral seales much smaller than dorsal. Scales all very minute. A short, 

whitish line to the shoulder perpendicular to the lateral stripe. No black 

collar. 

Plates of head corrugated. Scales on sides mostly in distinct oblique serial 

arrangement. Oblique dorsal rows of seales about seventy. Femoral pores 

twelve. 

Plates of head wrinkled; anterior frontal divided; scales small, in sixty to eighty 

cross series between occiput and tail; lateral scales much smaller than dor- 

sal, sharply defined from them. 

Brown above, with generally a pale, longitudinal band on each side; throat 

and sides of belly blue, pale in the center in males. ..-.-.-..----S. variabilis. 

Plates of head smooth. Scales on sides mostly paved and granular. Oblique 

rows of scales above eighty. Femoral pores twenty. 

Dark green above, with two lateral light stripes, separated by eighteen rows of 

seales. Back with irregular spots. Sides with a white band from groin. 

An obsolete patch on each side the belly, widely separated below. Sides of 

jaws transversely banded with blue and whitish, this arrangement extend- 

ing on sides of chin....-....--. ------ -----+ +++ 220 eee eee eee eee eee S. couchit. 

aa. Lateral scales not minute; a black collar. 

Plates of head smooth; dorsalscales in forty rows from head, very weakly keeled, 

not mucronate; femoral pores fifteen. 

Bluish black above, the scales with a light center; a black collar, light bordered 

before and behind, connected with a dark, Jongitudinal band on the side of 

MGA eet as setae a are hei ern oes ei ha Soleo nlelel mintelorelefe aeimtetayslal=ie S. jarrovii. 

SCELOPORUS DUGESII Bocourt. 

Sceloporus dugesii BocouRT, Mission Sci. Mex. Rept., 1874, p. 188, pl. xvi, fig. 7.— 

Corr, Proc. Amer. Phil. Soc., XXII, 1885, p. 396.— BOULENGER, Cat. Liz. Brit. 

Mus.; 2d ed., II, 1885, ». 224. 
Sceleporus intermedius A. DuGks, La Naturaleza, Mexique, IV, 1876, p. 29, plax 

figs. 21-32. 

A rather large species with the body depressed. Upper cephalic 

plates smooth. Two scutella on the upper border of each angular ridge 

of the muzzle. Supraocular scales relatively small, a very little wider 

than long. On the anterior edge of the auricular border are flat 

seales a little wider than those infront. Scales on the back of average 

dimensions, obtuse, and feebly carinated; nine to twelve of these scales 

equal the length of the upper surface of the head. Scales on the flanks 

just a little smaller; those of the belly one-third smaller than those of 

the back. Tail covered with scales much larger than those on the back. 

Thirteen to fifteen femoral pores. Upper part of the body shaded from 

olive to dark umber, with a brown scapular collar border on the front 

edge with yellow. The males have the breast yellow and the sides of 

the abdomen blue. 
Head relatively short, depressed, and wide through the temples; its 

length is a little less than one-fifth the distance from the chin to the 

anus. Seven polygonal prefrontal plates, the two anterior ones being 

much smaller than the others; two frontal plates; the first, rather large, 

is wide in front and slightly concave; the second is smaller, hexagonal, 

and is in contact at the posterior angle with the anterior angle of the 

occipital plate. This,in turn, somewhat larger, is narrow in front, having 

the lateral borders parallel, and is in contact, right and left, with a 
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fronto-parietal and a temporal scute. Supraocular scales polygonal, in 

two or three longitudinal rows, surrounded by scutella; those of the 

internal row are relatively large and are wider than long. Labial 

scales rectangular, eight above and ten below; above the upper ones 

there are one or two series of elongated, projecting scales. Auditory 

meatus bordered anteriorly with flat scales, wide and pointed, larger — 

even than the keeled scales which border them in front. Seales of the 

neck and back short, obtuse, with the keel not prolonged and the notch 

indistinct; they are arranged in from forty-four to forty-eight oblique 

rows, which converge posteriorly on the posterior dorsal region, from 

the nape of the neck to the level of the posterior part of the thighs. The 

scales on the flanks have the keel prolonged in a point, obliquely directed 

from below. Tail rather long, depressed at the base, but rounded for 

the rest of its length, covered with high-keeled scales, one-fourth larger 

than the dorsal ones, forming transverse rows throughout nearly the 

entire length. Legs short, covered with scales resembling those on the 

upper part of the trunk, but a little smaller. Length of tibia scarcely 

greater than that of the upper surface of the head. Scales of the 

chest and belly one-third larger than the dorsals, not showing any hol- 

lowing out on their free borders. Femoral pores large, from thirteen 

to fifteen under each thigh. In the males there are two large concave 

scales behind the anus, generally separated from each other by two 
scutella. 

_ Measurements.—Total length of the largest specimen, 190 mm.; length 

of head from the end of the muzzle to the posterior border of the occipi- 
tal plate, 15.5 mm.; width of head through the temples, 17 mm.; length 

of trunk from chin to anus, 80 mm.; length of tail, 110 mm.; length of 
tibia, 17 mm. 

Color of upper part of body burnt umber, varied with olive, with a 

black spot in front of the arm and a brown scapular collar bordered on 

its front edge with yellow. On the middle dorsal region there is a 

double series of small, dark spots very close together; irregular black 

spots on the sides form oblique lines extending from the front over the — 

flanks; brown bands cross the legs and tail. The males have the © 

throat blue, with dark lines directed obliquely inward. The sides of 

the abdomen are also blue, and this color patch is bordered on the 

inner side with black from the armpit to the groin, from which point 

the same tint extends over the under side of the thighs. Breast yellow, 

spotted with gray; median abdominal region yellowish white, as is also — 

the rest of the under side. The females resemble the males in respect 

to the superior regions, but have their under parts yellow and the 

throat rayed with blue. 

Sceloporus dugesii resembles, at first sight, two distinct species— 

Sceloporus torquatus, characterized by very large dorsal scales, and 

Sceloporus grammicus, with the same scales relatively small. But this 

resemblance is only apparent and is due to a similarity of coloration 
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and to the scapular collar found on all three species. Sceloporus dugesit 

is distinguished by the characters given above and principally by the 

small dorsal scales, which are wide, obtuse, without serrations, and 
with the keel not terminating in a point. It is most nearly allied to 

the Sceloporus ornatus Baird, with which it agrees in the form of the 

scales and in the coloration, but the scales in the former appear to be 

smaller and the blue of the belly lacks the bre 1d black border. 

Sceloporus dugesii Locourt. 

Number | 
Catalogue 

NG of speci- Locality. Donor. 
ae mens. | 

9886 | 1| | 
9893 1 |Borders of States of Guanajuato and Michoa- |) Aout 
9904 | 1 | can, Mexico. ras Boe: 
9905 | i 

: SESS Fever = - = 

SCELOPORUS PYRRHOCEPHALUS Cope. . 

Sceloporus pyrrhocephalus Corr, Proc. Acad. Nat. Sci. Phila., 1864, p. 177; Proc. 

Am. Phil. Soc., XXIL, 1885, p. 394.—BOULENGER, Cat. Liz. Brit. Mus., 2d 

ed., II, 1885, p. 235. 

Dorsal scales much larger than ventral, strongly keeled, unimucro- 

nate, in about twenty-five transverse oblique series from nape to crural 

region. Lateral scales larger than abdominal; of the latter, a portion 

only slightly emarginate. Scales from ear to shoulder squamous; those 

of ear fringe a little larger than those anterior to them. Tail much 

compressed. Femoral pores twelve. Supraorbitals five, transverse, in 

immediate contact with narrow marginals, not touching superciliaries. 

Fronto parietal narrow; frontal broader than long, not divided. Parie- 

tals exceedingly small; interparietal large, much broader than long. 

Frontonasals, two each side, broader than long; posterior in contact; 

anterior embracing broad hexagonal internasal. Infralabials small, 

except the anterior pair, which are large and extensively in contact. 

From end of muzzle to ear, 12.5 mm.; ear to vent, 19 mm.; length of 

anterior limb, 12.5 mm.; of hinder limb, 23 mm; of hinder foot, 14.5 mm. 
Greenish brown, with a broad black band from the scapular region 

to the groin, light bordered above. Below yellowish, sides bluish ash 

to near the median line, on each side of which is a series of from seven 
to nine transverse blue bars. Upper labial and gular region striped 

with a series of black or bluish lines, which converge posteriorly on a 

paler or deeper yellow ground. ‘Top of the head bright chestnut-red ; 

the fontanelle white or pink, surrounded by a pale area. In females 

the head is brown above, except the parietal spot; the lateral stripe is 

obsolete, and the blue marks of the sides of the abdomen are replaced 

by brown. 

This handsomely marked species is one of those which inhabits both 

the Tierra Caliente and the plateau of the western part of Mexico, It 



344 ‘ REPORT OF NATIONAL MUSEUM, 1898. 

was obtained in large numbers at Colima by Xantus, and was sent 

later from Guadalajara by Major. Its range in latitude does not 

appear to be extensive, as Giinther does not report it from Guerrero, 

nor Boulenger from Jalisco. Dugés gives Michoacan as a habitat. 

Sceloporus pyrrhocephalus Cope. 

Number 
of speci- Locality. From whom received. | Nature of specimen. 
mens. | 

/ 

AM Calinia, MOxXiC0)-c2%-2clan.s-con cece JOhN MANGIS «ecco conte eee | Alcoholic. 
7 | Guadalajara, Mexico....---.-...--. Jade MAJORS one eden. = ee eee nee | do. 

| 

SCELOPORUS ORNATUS Baird. 

Sceloporus ornatus BAIRD, Proc. Acad. Nat. Sei. Phila., 1858, p. 254. —Corr, Proce. 

Amer. Phil. Soc., XXII, 1885, p. 396.—BoULENGER, Cat. Liz. Brit. Mus., II, 

1885, p. 224. 
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SCELOPORUS ORNATUS BAIRD. 

ar ; 
Coahuila. 

Cat, No. 2845, U.S.N.M. 

Supraorbitals as in S, torquatus poinsettii, except that the inner cres- 
cent of large plates embraces that exterior to it in its convexity. Only 
one median cephalic plate, but a second probably suppressed. The por- 

-tion of hind toe about five-sevenths the cephalic plates. Scales small F 
dorsal scales narrow; the outlines rounded, though rhomboidal; dis- 
tinctly carinated, but without free spine or lateral denticulations; 
lower scales scarcely emarginated. Dorsal scales equal to those on the 
rump, which are abruptly much smaller than those on the tail; not 
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jarger than those on the sides. About sixty-four series from head to 
tail, or about forty-six from cervical fold; femoral pores about twelve. 

Color above dark green, becoming nearly black on the middle of 

back. A conspicuous nuchal black collar, margined before and behind, 

and banded transversely above with yellowish green; back spotted 

with the same; head angular, rather pointed, but rounded at the end. 

The first median plate suppressed, the second very large. Jour rows 

of plates on the supraorbital region; cephalic plates smooth; scales on 

the body quite small, there being at least sixty around the middle of the 

body. A few only of the lower scales are notched. The under surface 
of tibia and post anal region are smooth. The hind feet are short, the 

free portion of length not reaching from snout to beginning of occipital 

plate. The tail is much thickened, decidedly wider behind the anus 

than at its root. 

There is a broad black collar, which, beginning on and in front of the 

shoulders, crosses the nape, where it is ten scales long. It is bordered 

before and behind by yellowish green (the posterior band crossing the 

shoulders) and crossed centrally above by a transverse bar of the same. 

From this collar to above the anus, along the middle of the back, are 

eight or ten indistinct transverse dotted bars of light yellowish green, 

with smaller and more irregular ones on the sides. The under parts 

are greenish white; the head beneath and the sides of belly blue. 
This species, with the general appearance of S. torquatus, is readily 

distinguished by the much smaller scales, without denticulation above. 

Of these there are more than 60 oblique rows from head to tail, instead 
of only about 40. 

It differs from S. formosus in the smaller scales, and the presence of 

light margins to the cervical collar and of light spots on the back. 

Sceloporus ornatus Baird. 

Cataloeuel Number | 2 | ; | % : 
7 No, | of speci- Locality. From whom received. Nature of specimen. 

at ah mens. | 
cas ‘ Ress nls Wate eee) | eee Seth 8 

2845 | 1 | Patos Coahuila, Mexico..-.. | Lieut. B. Couch, 02S. A" 2. | Alcoholic. 
9050 | 1 | Redmond’s) Passsasessoees.e Opel Clarke tos ess do. 

SCELOPORUS JARROVII Cope. 

Sceloporus jarrovii Corr, Report Expl. Surv. W. of 100th Mer., G. M. Wheeler, 

Zoology, V, 1875, p. 569, pl. xxi, figs. 2, 2b, 2c.—Copr, Proc. Amer. Phil. 

Soc., XXII, 1885, p. 396.—BouLENGER, Cat. Liz. Brit. Mus., II, 1885, p. 223. 

Scales of moderate size, gradually increasing in size from the ventral 

to the dorsal region, very weakly keeled, and not mucronate above, 
entire below, except on the pectoral and gular regions, where they bear 
an apical notch. Thirty transverse series between the interscapular 
and middle sacral regions. Scales of the superior faces of the limbs 
keeled. The large transverse supraorbital shields separated from the 
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frontals by one and from the superciliaries by two series of scales. 

Six internasals, five prefrontals, two frontals, and on each side posteri- 

orly one frontoparietal and two parietals. Interparietal large; broad 

as long. Three longitudinal rows of superior labials; one triangular 

loreal. Temporals small, keeled; two very large auriculars. Two 

series of infralabials, the inferior ones short, transverse. Fifteen fem- 
oral pores. A short deep sinus on the side of the neck descending 

forward. The heel extends to a little beyond the elbow and the fingers 
to the groin. 

Measurements.—Total length, 177 mm.; length to vent, 89 mm.; length 

to posterior border of meatus auditorius, 15.5 mm.; width of head at 

border of meatus auditorius, 14 mm.; width of head at nostril, 24 mm.; 
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SCELOPORUS JARROVII COPE. 

X 3. 

Arizona. 

Cat. No. 8611, U.S.N.M. 

width of frontal bone, 34 mm.; length of hind limb, 513 mm.; length 

of hind foot, 214 mm.; length of fore limb, 39 mm.; length of fore foot, 

14 mm. 

The ground color above is a bluish black, which becomes more dis- 

tinctly blue on the limbs and sides, extending in a patch over the 

gular region and along the sides of the abdomen. The chin, middle of 
abdomen, and tail on median line below, shade from a bluish green in 

front to a yellow on the last region. 
Each scale of the upper surface of the body is marked by a light 

spot, which was some brilliant shade, probably yellow, during life. 

Behind the interscapular region and on the tail they are light blue; top 

of head and neck bluish black, the latter inclosed in a rectangular area, 
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bounded by a light band from each squamosal region. Sides of neck 

with a broad black collar, bluish black; the collar with a light poste- 

rior border above; the dark color extending over the shoulder, the sides 

of the head, and the throat. <A light band above the upper labials and 

a parallel one below the inferior labials. 

A very handsome species, allied to the S. torquatus, S. ornatus, ete., 

resembling in a slight degree S. formosus, but is quite distinct, as the 

following diagnosis will show. 

The distinctive characters of these species are as follows: 

S. jarrovii. —Parietals 2; scales in vertebral line from occiput to opposite groin, 39. 

Dorsal seales all with yellow centers; two light bands on side of neck, the upper 

from the eye and continuous with the anterior border of the collar, the lower com- 

mencing at the muzzle; nape black. 

S. ornatus —Parietal single; scales to opposite groin, 50; above black, with two 

or more longitudinal rows of irregular light spots; no bands on side of neck; nape 

spotted. 

Dedicated to Dr. H. C. Yarrow, the surgeon and zodlogist of the expedition for 

“Explorations West of the One-hundredth Meridian.” 

This handsome species has been found so far only in Arizona. 

Sceloporus jarrovit Cope. 

Vatuioune| umber p . 
peau a eres Locality. Whew coh From whom received. | Re Sy 

| 

8495 | Pa PATIZON At tence. coca —, 1873 | H. W. Henshaw - -| Alcoholic. 
8494 2 | Camp Apache, Arizona .| July —, 1873 |.-.-.- Onan teeaes do. 

10194 | 1 | White River Canyon, | ——- —, 1879 | Dr. R.T. Burr ......... do. 
Arizona. 

11863 | 2 | Camp Rucker, Arizona .|...........:..-|.-..- (Se ecotSccotscnacc do. 
21115-7 5 | Fort Huachuca, Arizona|..-.-.....-..-- Dr. Wilcox, U.S. A....| do. 

15756 | 1 | Huachuca Mountains, |......--...---. L. Stejneger -.........- do. 
Arizona. 

15757-9 | 3)| HortbuachncacATiZONAl .a<.2o% 2s ec~ se2 | one GONa > sensamtoseere do. 
22228-31 A ee 0! s22est sss cscs A. K. Fisher. do. 

17252 1 | Nogales... P,L.Jouy ..- do. 

SCELOPORUS TORQUATUS Greene and Peale. 

Sceloporus torquatus GREENE and PEALE, Journ. Acad. Nat. Sci., Phila., VI, 1827; 

1828, p. 231.—Copr, Proc. Amer. Phil. Soc., XXII, 1885, p. 401.—BOULENGER 

(part), Cat. Liz. Brit. Mus., II, 1885, p. 219.—Bocourrt, Miss. Sci. au Mex., 

Pt. 3, 1874, p. 171, pl. xviu1, fig. 9. 

Sceloporus torquatus WIEGMANN, Isis, 1828, p. 369; Herpt. Mex., Pt. 1, 1834, p. 49, 

pl. vu, fig. 1.—FIrzINGER, Syst. Rept., 1843, p. 75. 

Tropidurus (Sceloporus) torquatus WIEGMANN, Wagler Syst. Amph., 1830, p. 146. 

Tropidolepis torquatus GRAY, Synops. in Griffith’s Anim. Kingd., IX, 1831, p. 43.— 

DUMERIL and BisRron, Erp. Gén., LV, 1837, p. 301.—GRay, Cat. Spec. Liz., 

1845, p. 208.—AuG. DUMERIL, Cat. Méth. Coll. Rept., 1851, p. 77. 

Sceloporus poinsettii BAIRD and GIRARD, Proc. Acad. Nat. Sci. Phila., 1852, p. 126; 

U.S. Mex. Bound. Surv., 1859, p. 5, pl. xx¥x, figs. 1-3. 

- Two external and one complete internal row of small supraorbitals, 

with one large central row of four or five, the two or three median ones 

divided transversely into two each. Three median cephalic plates. 

Four postnasals and four internasals. Free portion of longest toe 
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four-fifths the length of cephalic plates. Scales on back very large, 

broader than long, all distinctly carinate semicircular or subrhomboidal 

behind, with a free spine and three or four lateral denticulations. 

Lower ones distinctly notched. Those on inside of tibia smooth. 

Seales on middle of back decidedly larger than those on rump, but 

smaller than those on tail; not conspicuously larger than those on 

sides. About forty oblique series from head to tail, or twenty-seven 

from the series intersecting the lateral gular fold. Femoral pores 

about sixteen. 
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Fig. 50. 

SCELOPORUS TORQUATUS PEALE AND GREENE. 

Cat. No. 7122, U.S.N.M. 

Color dark green above, with a neutral black collar bordered before 
and behind by light yellowish green, this anteriorly interrupted by 
black. Middle of back and nape spotted with light greenish. Beneath 

yellowish. Male with chin and sides of belly blue. 
The most difficult problems to settle in the genus Sceloporus are the 

limits of the species S. torquatus and S. undulatus. With considerable 
material and the experience of Mr. Bocourt before me, I do not feel that 

I can make more than a contribution to the question as regards the 

S. torquatus. The collection of individuals I include under that name 

Sia) 
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embraces some with one row of large supraocular plates, and some with 

two; some with mucronate, and others with entire dorsal seales in 

numbers varying from twenty-five to thirty-five between occiput and 

groin; specimens with the anterior collar border divided and those 

where it is entire, and those with blue and those with gray throat and 

chin. In the following synopsis of varieties I indicate the localities 

where they are derived. 

I. One row of large snpraocular scales. 
Dorsal scales not mucronate; collar border not interrupted. 

(From Jalapa. ) S. t. torquatus. 

Il. Two rows of large supraocular plates. 

Dorsal scales not mucronate; collar border not interrupted; nowhere blue. 
S. t. poinsettia. 

(Four from 8. W. Texas, Cope, and two from uncertain Mexican localities. ) 

Dorsal scales not mucronate; collar with anterior border divided; back dark 

spotted, sometimes with light borders; chin, throat, and sides blue. 
S.t. cyanogenys. 

(Seven from Monterey, Nuevo Leon, Cope. ) 

Dorsal scales strongly mucronate; anterior collar border divided, and forming 

two yellow spots on nape; sides blue; chin and throat not blue. 
S t. mucronatus. 

(i our from Vera Cruz, SATO? 1U8. ) 

Dorsal scales strongly mucronate, a little smaller (eight equaling head); collar 

very slightly interrupted, borders very pale; green sides and narrow inferior 

collar blue; chin and throat not blue. ....---.--..---..----.-.. S. t. formosus. 

Four from Jalapa, Montes de Oca. 

As in S. t. cyanogenys, bat scales smaller; 8-10 in head; smaller~------ S. t. minor. 

Two specimens from Dugés, ? locality. 

Finally, the second form described under S. melanogaster may consti- 

tute another variety approaching the S. ¢. torquatus, but with the ante- 

rior collar border interrupted as in S. ¢. cyanogenys, and the back 

spotted as in SN. t. formosus. 
Should the interruption of the collar seen in the NS. serrifer prove to 

be an inconstant character, that form must be regarded as subordinate 

to the S. torquatus, entering Section I, but related to the S. t. mucronatus. 

Should the anterior canthal seale appear in the S. melanogaster, nothing 

but color will distinguish it from the WS. t. torquatus, but the strongly 

mucronate scales, and the very different color, which is, however, 

weakened in importance by the S. t. cyanogenys with its blue chin and 

throat. 

The definition of the S. ¢. torquatus is taken from the type of Peale 

and Greene, which is, however, in the Museum of the Philadelphia 

Academy. It is correctly identified and figured by Bocourt. 

Boulenger in the Catalogue of the Lizards in the British Museum 

regards the SN. t. formosus as a distinct species, and the S. melanogaster 

and S. ferrariperezi as varieties of the S. torquatus. He unites the var. 

cyanogenys with the var. poinsettii. 

The S. t. poinsettii is the only form which has been found within the 

limits of the United States. ‘The S. ¢. cyanogenys is found so near to 
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our boundary that it is not unlikely to be found within our limits. 
Indeed, I am not sure that I did not see this animal on the rocky banks 

of the Rio Grande at Laredo, Texas, in 1885. 

SCELOPORUS TORQUATUS POINSETTII Baird and Girard. 

Sceloporus torquatus poinsettii COPE, Proc. Amer. Phil. Soc., XXII, 1885, p. 402.— 

BOULENGER, Cat. Liz. Brit. Mus., II, 1885, p. 220. 

? Sceloporus torquatus, var. B. WIEGMANN, Herp. Mex., 1834, p. 50. ‘ 

Sceloporus poinsettii BAIRD and GIRARD, Proc. Acad. Nat. Sci. Phila., VI, August, 

1852, p. 126 (San Pedro of Texas and Sonora, type); U.S. Mex. Bound. Surv., 

1859, Rept., p. 5, pl. xxrx, figs. 1-3.—Bocourt, Miss. Sci. Mexique, III, 

Rept., p. 171, pl. xvun, figs. 9, 9a, 9b, 9¢.—Corr, Bull. U. 8. Nat. Mus., No. 17, 

1880, p. 17. 
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SCELOPORUS TORQUATUS POINSETTIL BAIRD AND GIRARD. 4 

xX $. 

Texas. 

Cat. No. 2920, U.S.N.M. 

Sceloporus poinsetttii—A. very large occipital, the encircling plates 

small, and the middle cephalic plates generally not regular. Supraor- 

bitals and anterior cephalic plates as in S. torquatus (the former in five 

series), Free portion of hind toe searcely three-fifths the length of 

cephalic plates. Scale on back very broad, semicircular; along the 

middle very obsoletely carinated, and all without spine, but denticu- 

lated freely, as are the inferior scales. The more lateral dorsal scales 

more distinctly carinate and spinous. Dorsal scales a little larger than 

those on rump, but scarcely narrower than the caudal. Inferior tibial 

scales smooth. Thirty-two oblique rows of scales from head to tail, 
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of which about twenty-two are from the cervical fold. Femoral pores, 

eleven. 
Above yellowish green, with a well-marked neutral black collar, 

margined before and behind by yellowish. Back with transverse bars 

of dusky. forming distinct half rings on the tail. 

Body stout, thickened; much depressed. Head scarcely wider than 

the neck. Tail cylindrical, except at the base, where it is much 

depressed; its under surface flattened; its length about 1} times that 

of head and body. Occipital plate large, nearly square; its width 

equal to the distance between the outer borders of the nostrils. Supra- 
orbital plates rather irregular, in two series of large, bordered inter- 

nally by one row and externally by one or two of smaller (making four or 

five), exclusive of those forming the extreme edge. Infraorbital series 
formed of five or six plates, of which the horizontal one is twice as 

large as that anterior to it. 
Seales on the body very large, spinous and crestless. Those on the 

back are twice as wide as those on the belly; rather broader than 
long; subcircular or subhexagonal and very thin. These are smooth: 

on the under surface, except beneath the feet, but decidedly carinated on 

the sides and above, most especially on the tail. Those along the middle 

of the back (ten or twelve) rows are either very obsoletely carinated 

(as in Cat. Nos. 2952, 2933) or not at all. All-the scales on the upper 

surface of the back and tail are denticulated; a larger tooth or spine 

in the center, and usually two or three on each side. On the back the 

central spine is but little longer than the lateral, owing to the trunea- 

tion of the scale; on the tail, however, it is much longer, the scale very 

acute. There are about fourteen quite distinct femoral pores. 

There are about forty-eight rows of scales encircling the body at the 

thickest part. Of these about seventeen are on the back, as nearly as 

ean be estimated. At a distance from the anus equal to that from the 

nose to the hinder edge of occipital plate the tailis encircled by thirteen 

rows of scales. 

In alcohol the color of this species is yellowish, with about seven 

transverse, broad, dusky bands above from head to opposite anus and 

as many thence to tip of tail. There are also traces of two or three on 

top of head; of these the one which extends between the shoulders is 

very distinct, crescentic in shape, and continuously black. The others 
are only faintly indicated by dusky sides to the scales. In the male 
the chin or space beneath the head is blue, and there is an elongated 
blue patch on each flank, margined internally and behind by black, 
more extended in the groin. The two patches are separated on the belly 
by about ten scales; they are very indistinct anteriorly. The remain- 

ing under parts are plain yellow. A supposed female (Cat. No. 2952b) 

has a trace of blue on chin, but none on the flanks. 
- Ina specimen (Cat. No. 2955) the black collar on the neck above is 
extended across the throat. The dark dorsal bands are confined to the 



352 REPORT OF NATIONAL MUSEUM, 1898. 

central region for a width of some six scales, where the scales are more 

continuously colored than in Cat. No. 2952. Some of these scales have 

a tinge of green. The black cervical collar above is margined before 

and behind by a lighter shade of the ground color; as in Cat. No. 2952, 

there is one dusky band on the nape. The scales on the supraorbital 

region are more broken up and tubercular; the occipital plate narrower. 

The blue or green of the sides has no black margin anteriorly or exter- 

nally. It extends nearly to the axille. 

In some specimens the chin is spotted with blackish. In many the 

scales on the chin and sides are yellowish, but when removed the sub- 
jacent skin is seen to be bluish. ; 

In Cat. No. 2960 the ground color on the back is greenish, with an occa- 

sional yellowish scale; the blotches and cervical crescent, as described. 

The chin is greenish, with a longitudinal line of yellowish; the lateral 

region spotted with the same. There are obsolete bands of lighter on 

the back between the dusky portions. 

This species is very similar to S. torquatus Wiegmann in general 

appearance and character, but differs in several appreciable points. The 

plates on top of head are much more irregular. Then there is no sym- 

metrical lateral occipital, although there is a plate larger than the others 

adjacent to it. The second series of three plates is entirely broken up 

into irregular small ones; the more anterior ones are pretty much the 

same in both. The supraorbital plates are much more irregular and 

tubercular, the central ones smaller. There is no tangible difference in 

the infraorbital series. The plates on the temporal region, between the 

eye and ear, and those on the under surface of feet are considerably 

larger. The fingers and toes are shorter. The scales on the middle of 

the back are flatter, more membranaceous, more truncate behind, and 
much less connected—in fact, usually smooth. 

The color differs in being yellowish above instead of green; the dor- 

sal blotches and the large blue patch on the flank, are more distinct. 
The black collar is more crescentic or rounder behind than V-shaped, 

and lacks the distinct process separating the yellowish anterior margin. 
The light markings anterior to the collar and its margin are in the form 

of transverse bands, not spots. 

The largest of its genus found in Texas, this species has nearly the. 

range of the S. spinosus. I found it very abundant in the first plateau — 
region as far as the upper waters of the Guadalupe. It differs in its — 

habits from the S. spinosus, being exclusively a dweller in rocks. It 
may be seen at any time running over the limestone cliffs of the plateau 

region, to which its light colors present but little contrast. The relation 

between its color and habitat is quite as striking as in the S. spinosus. 

f 
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Sceloporus torquatus poinsettii. 

393 

,| Number The eas 
ene a tag Locality. peer From whom received. | nas 

| | 

2952 PAST TOS et destotice Scere Sere Sore cernecee Colonel Graham...-..--.--| Alcoholic. 
2966 2 | Santa Caterina............ Apr. —, 1855 | Lieutenant Couch......- do. 
2933 Teeiaing On C Dib Mah wares ssn easels cies er dohnIR Otis |e sees seaee | do. 
2955 1 | Limpia Mountains, Texas.|............... Major Emory.-.---..----- do. 
2960 1 | Live Oak Creek, Texas....| Nov. —, 1854 |....- Gos saieecasceee | do. 
2947 1 | Santa Rita del Cobra......|.-.--.-....---- Dry Webb sesccet acces | do. 
2946 LR eae eee ee me ey en ee ae eee 1ithg Sia I cari h%2)s\t aoaomapese do. 
2956 IL |) TRESS) 4 Sep sneshoossooccod Pescesassoscsos Captain Pope .<---.-..-.- do. 
2958 3 | Ojo Caliente, Chihuahua, |---..........-. DPA ODDieteee Sone ntenae do. 

30° on Rio Grande. 
2948 Se SASL OUT Oeste cseteesa=-|tsseee essere. COlONeL Grahames-cos--- do. 
2920 2 | Between Los Nogales and !............-..| MajorsMmory=--sees si =2 do. 

| Rio Grande. 
8493 1 | Camp Apache, Arizona...| —— —, 1874 | Dr. C. G. Newberry..--. do. 
8150 ANN ZON Als eetaceletaiee sats aia ——— 187), | ences occ ccs nceacscccacce do. 
9378 1 pdcscgamne so tetactceccngé Ss] boud ode pasado) soneoosucoss sodansaspanne do. 
9379 1b pe ceconaeedcbacosasceoocodas| Gaooabecatescos|| Secncebaccenssascsonnsssec do. 
9380 Ua | ise tet etes ate cttate dre cis cteletein re Seine =! [ere ciersee mice. Hat- cil eee Sele coer a Rotiakntcmeeieee do. 

8610 1 | Santa Rita Mission..-.-.-. —— —, 1874 | Expl. W, of 100th M..... do. 
2958 1) Oro CRUE obekan eoceeae kosacericssstece Drebhost Webbeces-s-ce do. 
2920 iP | pMospNopalesisssee-see eens | seem aeia ee Dr. C. B. R. Kennerly-.. do. 

15461 1G | PSANYDIGZ Om OXAS sara cteferas| hate tem cian arets Wisin ay Ov;seeere eee 
19687-9 3 | Fort Huachuca, Arizona -)........--.--.- Drak Wilcox =--ssee-<- 

Two rows of large supraocular plates. 

SCELOPORUS TORQUATUS MINOR Cope. 

Sceloporus torquatus minor Core, Proc. Amer. Phil. Soce., 1885, XXII, p. 402. 

Dorsal scales not mucronate; 

collar with anterior border divided; back dark spotted, sometimes with 

light borders; chin, throat, and sides blue. 
Size smaller. head. 

Scales smaller; 8-10 in 

This small form inhabits, so far as is known, only the plateau region 

of Mexico. 

Sceloporus torquatus minor Cope. 

- = | Jatalooue| Number 
epilogue of speci- Locality. From whom received. 

my mens. 

17656-9 | 4 | Santa Ynez mine, Chareas, Mexico ------ P. L. Jouy. 

Two specimens of this form were sent me by my friend Dr. A. 
Duges, which came from Zacatecas, Mexico. 

SCELOPORUS HORRIDUS Wiegmann. 

Sceloporus horridus WIEGMANN, Herpetologia Mexicana, 1834, p. 50.—Bocourt, 
Miss. Sci., Mex. Rept., 1874, p. 178, pl. x vin, fig. 8.—Corr, Proc. Am. Phil. Soc., 
1885, XXII, p. 394. 

Tropidolepis horridus DuMbRIL and Brsron, Erp. Gén., IV, p.306.—Gray, Cat. 
Liz. Brit. Mus., p. 209. 

Sceloporus spinosus var. horridus BOULENGER, Cat. Liz. Brit. Mus., 2d ed., II, 1885, 
p. 227. 

Sceloporus oligoporus Corr, Proc. Acad. Nat. Sci. Phila., 1864, p. 177. 

Dorsal scales large, mucronate in twenty rows, from interscapular to 
sacral regions, larger than laterals, which are larger than ventrals; 
last with a sharp mucro and one or two emarginations. Tail eylindri- 

NAT MUS 98 23 
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eal; femoral pores ouly two or three. Parietals large; interparietal: 
longer than broad. Frontal and frontoparietal broad; former longer, 

undivided. Divided frontonasals and internasals in contact; supra- 

orbitals in contact with both marginals and superciliary ridge, four on 

each side. Three pairs infralabials, transverse, the anterior barely in 

contact. Three bordering scales of ear, not larger than those preced- 

ing. End of muzzle to ear, 23 mm.; ear to vent, 86 mm.; length of tail, 

75 mm.; length of anterior extremity, 17 mm.; posterior, 14.7 mm.; hind 

foot, 25mm. Males, above brown, with a yellowish dorsolateral band — 
and seven or eight pairs of yellowish, anteriorly black-edged spots on 

the back. Top of head red, below whitish, sides faintly blue tinged. 

Females brown-olive, with a paler dorsolateral band. Throat, a broad 
band to shoulders and sides of abdomen blue. 

This species is especially characterized by the small number of its 

femoral pores. It differs further from the S. spinosus and agrees with 

the species of the S. clarkii group in the absence of small scales 

between the supraoculars and frontoparietals. 

Sceloporus horridus Wiegmann. 

Gatalacriel | Number | 
“Now | ot Speci- Locality. From whom received. | Nature of specimen. 

¢ mens. 

1179 2 | (Colima: Mie@xXiICO) sac 5 nc siecle estonia eae INO Nanos soe Alcoholic. 
1200 2 seeks 4 CONS sees ere) Bt eee ee saan arset Oss asses geet nen do. 
1220 Pulsed (OO) jee CRC CO Dae Ine pm ate SE DEE oaoor C0 fec- ee. ase eee do. 
1280 Bere UO ace eee ee aot eee eres GO. scseoscue lene do. 
1299 1 SHO) jon b Skee es to basco eee ee G0. os Wate ees (LOs ee 
1315 i jews, 30 CO See ee asia: aieet sce cee Bee OCOvsesd 22 Use soos do. 
1377 Gu iSeer2 GO eee eee eee eee eee SOC dOvss se cose ee ceae do. 
1407 al eee Mee wee Sctoemrae Sema aiasinatee Jaane: 7 ee a terse =e | do. 

SPER EVEN ENE yene secs se omaeceecontee | Jd. Wa ONseeosse eres | do. 

Although this species abounds in the tierra caliente of the west 

coast at Colima, it inhabits also the plateau of Jalisco. 

SCELOPORUS ORCUTTII Stejneger. 

Sccloporus orcuttii STEINEGER, North American Fauna, No. 7, 1893; p. 181, pl. 1, 

fig. 4. 

Dorsal and lateral scales large, subequal; ventral scales a little 

smaller. Femoral pores, 13-15. Head scales smooth; frontal not lon- 

gitudinally divided; two parietals on each side. 

Seales rounded, not keeled, the border serrate with a moderately 
prominent, flat median point. Caudal scales with longer and recurved 

points. Scales of inferior surfaces notched; those of the limbs above 

keeled and mucronate, below little notched or entire. Dorsal scales 

in parallel rows; of sides oblique upward and backward. Two scales 
on the canthus rostralis. One row of transverse scales above the 

orbit, which are separated from the frontals forward by one row of 

sinall scales, but are in contact with the frontoparietals and parie- 

tals. T'wo parietals; the anterior rhomboidal, the posterior transverse. 

————_ $$ eS er ee 
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Seven dorsal scales in a head length, and twelve ventrals. Eighteen 

scales between groin and humerus, and nine seales from above middle 

of humerus to interparietal plate. Four superior labial plates, the last 

very narrow, and separated from the orbit by two rows of scales and a 

narrow suborbital plate. A series of long, mucronate, chaffy scales in 

front of the auricular meatus, which is followed by large chafty scales, 

of which the posterior row overhangs a pocket which is lined with 

granular scales. Limbs and digits rather short and robust, the longest 

toe of the oppressed hind limb reaching the front of the auricular 

meatus. 

notes Wee 
jo, 52 Fig. 52. 

SCELOPORUS ORCUTTIT STEJNEGER. 

x 3. 

Southern California. 

Cat. No. 21922, U.S.N.M. 

Measurements (Cat. No. 21922).—Total length, 225 mm.; length to vent, 
95 mm.; length to axilla (axial), 38 mm.; length to auricular meatus 
(axial), 15 mm.; width of head at auricular meatus, 21 mm.; length of 
fore limb, 41 mm.; length of fore foot, 19 mm.; length of hind limb, 
63 mm.; length of hind foot, 30 mm. 

The coloration of this species is peculiar and striking. The ground 
on the middle dorsal region is brown, and on the sides blackish. In 
smaller specimens there are transverse rows of whitish scales which 
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give a cross-banded result; the tail is blackish, and the inferior sur- 

faces are light bluish. In adults the colors are more brilliant. The 

median dorsal scales have a blue spot at the base and a reddish spot 

at each margin. On the laterals three or four spots are present, but 

they may be blue, green, or reddish, giving on some scales an ocel- 

lated effect, the whole being quite kaleidoscopic. The head, limbs, 

and tail are dark blue, as are all the inferior surfaces excepting an 

obscure paler space connecting the axilla. 

This species is nearly related to the S. clarkiit Baird and Girard, but 

differs in the presence of two parietal plates on each side, in the absence 

of keelson thescales, and in the coloration. The posterior parietal plates 

articulate with the interparietal, and are not entirely posterior, as rep- 

resented in Dr. Stejneger’s otherwise excellent figures. The character 

of the coloration is very handsome in adults and is unique in,the genus. 

In its geographical range the S. orcuttii is restricted to southwest 

California in the mountainous region near the coast. It is named for 

Mr. C. R. Orcutt. a well-known naturalist of San Diego. 

Sceloporus orcuttii Stejneger. 

US. Number 
N.M. | of speci- Locality. pene: From whom received. 
No. mens. : 

16330 10 | Milquatay Valley, San Diego County, | Jan.5, 1890...) Chas. R. Oreutt. 
California. 

16522-\2-. cadens San Diego County, California........)......--------- do. 
20214-99)|.3. 4 Witch Creek, Santa Ysabel, San |...-........-.. H. W. Henshaw. 

Diego County, California. 
20345—419 i os oon ae ee C(WBSE SB RS ere eS Gn ds ta ehee ao po PASS oor sosose do. 
20386-9098. 222 Ae Ieee GOES icon sae een eae canon one s| ee cese eee eer do. 

211659 |2 See Sani acinte, Calitomias. —-o-.omeee ew) oe sceris ees cee | Chas, H. Gilbert. 
21918=19 eee ee sae Mountain Spring, east sale? Coast |S. coessr eco es Dr. E. A. Mearns 

Range, San Diego County, Califor- 
nia. 

AP eS ae Summit Coast Range, San Diego |...-...-....... do. 
County, California. 

CaN IPs he mec Jacumba Hot Spring, San Diego |}.-.-...-...---. do. 
County, California. 

1928-29 Wace pees Nochoguero Valley, near United |...--.......... do. 
States border, Lower California. 

21930) |e beet Mountain Spring, San Diego County, |--------------- do. 
California. 

SCELOPORUS ZOSTEROMUS Cope. 

“celoporus zosteromus COPE, Proc. Acad. Nat. Sci. Phila., 1863, p. 105; Proc. Amer. 

Phil. Soc., XXII, 1885, p. 395.—BoULENGER, Cat. Liz. Brit. Mus., II, 1885, p. 

225.—VaNn DENBURGH, Proc. Cal. Acad. Sci., V, 1895, p. 108—STEJNEGER, 

North Amer. Fauna, No. 7, 1893, p. 178, pl. 1, fig. 3 

Sceloporus clarkii zosteromus Corr, Check List Batr. Rept. N. Amer., 1875, p. 49. 

Sceloporus rufidorsum YARROW, Proc. U.S. Nat. Mus., V, 1882, p. 442. 

Scales large, strongly keeled, slightly denticulate, in ten longitudinal 

rows on rump and nape, and eighteen to twenty transverse between 

those points; six in a head length: Lateral scales larger than abdom- 

inal, not granular above and before shoulder. Auricular scales much ~ 

longer than those adjacent. Cephalic shields smooth; prefrontal longer — 

than broad, single; supraoculars in one series, transverse, posteriorly 
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in immediate contact with superciliary series. Abdominal scales emar- 

ginate, accumulated on the posterior gular region, where many are tri- 

cuspid. Hind limb extended, reachitg orbit. Femoral pores 17-18. 

Length from muzzle to vent, 240 mm.; from muzzle to axilla, 106 mm. ; 

hind foot, 75mm. Male, above bright olivaceous, with a reddish longi- 

tudinal dorsolateral band on each side, crossed medially by numerous 

indistinct brown bars; often obsolete; under surface and sides of tail 

yellowish. Anterior face of femur, groin, a large spot anterior to 

brachium, a broad band connecting the latter with the former, and the 

latter of each side, across posterior gular region, black, which shades 

S 
BTR SIERO ALF 

VCE RE 
PIDAD POLE 

Fig. 53. , 

SCELOPORUS ZOSTEROMUS COPR. 

x 2. 

Lower California. 

Cat. No. 126419, U.S.N.M. 

into blue on sides and throat. Chin light green. Brachium black in 
front. In younger specimens the prebrachial spot often does not con- 
nect with the lateral abdominal band. 
A large species to be compared with the 8. clarkii, which is found in 

Texas and Arizona. The latter has a shorter prefrontal plate, greater 
size, and different coloration. 

In two specimens received since the above description was written 
(Cat. No. 11971) the entire inferior surfaces, excepting the chin, gular 
region, tail, tibiw, and feet, are bluish black. 

Mr. Van Denburgh' reports this species from various localities in the 

' Proceedings, California Academy of Sciences, V, 1895, p- 108. 
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Lower California peninsula; as San José Island, San Pablo, Santa Mar- 
garita Island, Miraflores, Magdalena Island, and San José del Cabo. 

Sceloporus zosteromus Cope. 

| Number | | 
patalogne of speci- | Locality. ae From whom received. Nature 

= mens. | ao P 3 

5298 12 | Cape: St. Lucas, Gower |\..--5-.-=.----- J. kANtUS moms some oe Alcoholic. 
California. 

12649 21 | La Paz, Lower Califor-| —— —, 1882 | L. Belding ..-..-....... do. 
nia. 

12650 i ial eer 00 sons scene ooeee BRA ees doajck se hee etree do. 
12667 AREA Sd CO's scex cme eceemseniee —— —, 1882 |..... (oR aap are Spee i do. 
11971 deh eee €O\25-% Soest om asec —— eee eeeee doses earessece do. 
11981 1 ee GO sos5 seca wecs esses —— —, 1882 |....- €Os:seceeechacseees do. 
15893 1 | Cape St. Lucas, Lower |..------.-..-... U.S. Fish Commission - do. 

California. 

SCELOPORUS CLARKII Baird and Girard. 

Sceloporus clarkii BAIRD and GIRARD, Proc. Acad. Nat. Sei. Phila., VI, August, 

1852, p. 127; Sonora. 

Sceloporus magister HALLOWELL, Proc. Acad. Nat. Sci. Phila., VII, June, 1854, p. 

93; Fort Yuma.—STeJNEGER, North Amer. Fauna, No. 7, 1893, p. 178, pl. 1, 

fig. 2. 

Fig. 54. 

SCELOPORUS CLARKII BAIRD AND GIRARD. 

xX 2. 

Arizona. 

Cat. No. 8488, U.S.N.M. 

Cephalic plates very large and regular; only one series of five large, 

transverse, supraorbital plates, bordered internally ana externally by 

very small ones, the internal border wanting behind. Lateral occipi- 

tals nearly as large as middle cephalic plates; otherwise much as in 

a. 
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S. torquatus, except that there are two single verticals. Free portion 

of longest toe nearly equal to the cephalic plates, reaching from muzzle 

to middle of occipital. Scales on back strongly carinated and acutely 

pointed, with a conspicuous, but not entirely free, spine. ‘Two or three 

distinet lateral denticulations. Belly scales notched. No conspicuous 

difference in size between scales of back, rump, and tail above; the first, 

however, larger than those on sides. Scales smooth on the inside of 

tibia. About thirty-two oblique rows of scales from head to tail, 
twenty-two from cervical fold. Femoral pores, fourteen or fifteen. 

Color, yellowish green, with a distinet, cervical, black collar, broadly 

interrupted above and continued below across the throat; not mar- 

gined. Back with dull, obscure, transverse bars and a series of dusky 

spots beneath a rather lighter lateral line. 

In this species the head is scarcely wider than the neck. The wide 

space between the true marginal series of plates is occupied by one 

series of five, broad, short plates. Of these, the two posterior are in 

immediate contact with the occipitals; the others cut off from the 

median ones. The other plates which occupy the remaining portion of 

the head are arranged as follows: Beginning with the posterior, or oeci- 

pitals, 3, 2,1, 1, 2, 3, and perhaps 2, 2 smaller ones, to the nostrils, 

although this space is sometimes much broken up. The occipitals are 

large; the two of the second row are separated by the contact of the 

middle one of first row and the third; the two of the fifth row likewise 

separated by the contact of fourth and middle fifth. The infraorbital 

chain is composed chiefly of one large horizontal plate. The temporal 

seales are large, about six series intervening between the orbital chain 

and the ear. 

All the upper and lateral scales, as well as those on the under sur- 

face of the feet, are strongly carinated; the carina extended into a con- 

Spicuous spinous point. Those on both upper and under surface 

herein, besides ending in a point, have the posterior edge denticulated 

on each side of this, seen even on the chin. 

The general color of this species in the alcoholic specimen is a yellow- 

ish olive above, with a series of transverse but obsolete dusky bars, of 

which there are perhaps ten from the cervical collar to above the anus 

and continued to the tip of tail. These appear to be separated by 
ratber lighter intervals and themselves to be almost broken up into about 
four blotches. There is aslight indication of a V-shaped blackish-green 

collar on the side of the neck, just against the shoulder; but this is 
interrupted on the back, the branches running out to a point. Below, 
it is continued across the throat as a dusky green band, and the sides 
of the chin being of the same color, they bound a triangular blue spot 
beneath the head. There is also a blue patch on each side the belly, 
extending from fore to hind legs and scarcely separated on the median 
line. It appears to be rather darker internally and behind. 
A specimen (Cat. No. 2964) in better condition than the type (Cat. No. 



360 REPORT OF NATIONAL MUSEUM, 1898. 

2940a) differs mainly in having the cephalic plates of the first and third 

series and the fourth and sixth separated by second and fifth. The 

upper parts show the four series of blotches above, about seven from 

the collar to above anus. They are arranged in two series of rounded 

blackish spots close together along the back, occupying a breadth of 

some six scales; then an interval of two or three rows lighter than the 

ground color; then a lateral series of rounded blotches, or two or three 

rows. They are all quite obsolete, however. The black, interrupted 

half collar on the hinder part of the neck is indicated above by an 

obsolete, dusky band. The center only of the chin is blue, the space 

covered by blackish green in Cat. No. 2940a being here only greenish 

white. The ventral blue patches are only indicated behind, very 

slightly internally. The groin is much marked with blackish. ; 

A specimen of this species sent me from San Bernardino, California, 
by wmy friend, Mr. J. 8S. Lippincott, has six brown cross-bands on the 

body, and a vertical prehumeral brown band which nearly meets the 

corresponding one on the other side. These bands are broadly yellow- 

bordered posteriorly, and are continued with the yellow borders as 

oblique bars on the sides to the belly. The individual is a female. 

This species is readily distinguished from S. torquatus and poinsettii 

by the large plates in the supraocular region and other peculiarities 

about the head. The dark dorsal bars, instead of being continuous, are 
broken up into four blotches. The cervical collar is greatly interrupted 

above. The blue patch on the belly is much closer, the blue of chin is 

more restricted, and usually encircled by dusky greenish. 

Dr. Stejneger regards! the S. magister of Hallowell as a species dis- 

tinct from the S. clarkii. The only characters which he gives are the 
longer preauricular scales of the former and the presence of dusky 

cross-markings on the forearm and hand. He gives figures of the heads 

of the two supposed species, but the differences there shown do not, 

in my opinion, warrant the recognition of the S. magister as distinet. 

According to Jouy, who observed the species in life, the two forms 

are distinguishable by their colors, and they have different habitats, 

the one being found only on high ground, and being shy and agile, and 

the other living on low ground and climbing trees, and being sluggish 
and fearless. Stejneger believes these forms to have different distribu- 
tions; thus, the S. magister inhabits the deserts of southern California, 
Nevada, and southwestern Utah, while the 8. clarkii inhabits south- 
eastern Arizona and an unknown distance into Mexico. They occur 
together near Tuscon, Arizona. These forms do not seem to me to be 
worthy of distinction as subspecies. 

North American Fauna, No. 7, 1893, p. 178. 
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Sceloporus clarkii. 

361 

Number 4 é 7 
poeene of speci- Locality. ence From whom received. Reece 

mens. 

2924 Me a@alutonrniaermasaeecat as ees nace cece ear| ctiemaamericicccceeeesiteecete Alcoholic. 
3203 lm |RC cloradoukinenieracme tel seine sececmeetes Lieut. Ives .---.-..---..-| do. 
2940 DA SOMORNSE Aa cacdsoodEneacod Ido Cesecese eee ColiGraham\eeeeeee see do. 
2967 I |) (CAN Rh ON co oosSeasececocd||doossecboumasce Walliamisoni=es=-e=s-e—— do. 
2897 Le AN ATION CR ALT AS eres cei |aistateroicle scale rial dient. Couch <s-ce-s-see2 do. 
2890 A | RAO EE CCOS* aaa seiaecena|eeticernemaeee ec Capt-PRopers-es-n.-cs5-- = do. 
2964 1 | Ei Paso and Janoz, Mexico}......-.. PE hy Maj; Eimonye----2.2----2- do. 
2879 Ul) Messi SiS Miley bh 55 GG gabeeseesesane < AOhMEPOviSmeaerinsee ese do 
2965 a RC Olona ORIG? Sere eee eeistll see cee eee Mai pM OD Yee aate ee eae do 
2949 2 | Los Nogales, Sonora... ..-|.--..----..-..- TnlentalVesrss-ssccse=s i do 
2957 34 RCOLOLAC OV RIV. Cline steer eee eon eee Majsimoryi-ssece-e- eee do 
4111 PEGE P ASO zane acease! ate css le sseses oak oeses Wientiives sssssses sens do 
8488 2 | Rock Canyon, Arizona..-.| July —, 1874 | J. H. Rutter....--.....-- do 
8487 1| Santa Rita Mountains, | Aug. 28,1874 | H. W. Henshaw .....:... do. 

Arizona. 
8485 1 | Camp Crittenden, Arizona| Sept. —, 1874 | Expl. W.100 M...-...... do 
8484 nee GK) oe chatcesnoereccusae Ang — 1874! |e Rutter’ = -2---- 4--4- do 
8488 1 | Southeast Arizona....-.... Octe —A1S73i Win NUMIM ers se see e do 
8489 il 16 Aa Gos mate BOn Ecce Mere eciccccr cee Epi Wis OfeL00HME a= | do 
9400 Pel Coloradosbivier se = see ce=a-|scenmnaee aeelee Dr. C. G. Newberry ------ do 
2954 Guia MlatamoroseMlexicoes==2e~ lee ene een eoreree Lieut. B. Couch, U.S. A - do 
8663 1 | Fort Craig, New Mexico. .| ——- —,1874 | Dr. H.C. Yarrow .....--. do. 
8674 1 | Southern California .--..-. = =O 1| PEe eelen sha waseee ese do. 
9518 AM ENGV Ad Be ses asec aces os tS Tien Ole ee ere eee neem do 
8672 1 | Mohave Desert, Arizona..| — = SDN SOTO OG Waa ne ec see do 

11979 1) | uasPaza@alitornia).. so. Feb: — 51882 |i, Belding s--s--m--2-2-- do. 
2965 OplmC@oloradonbasinisese tees ahs |= ose eee oe ee AV SChOUt weer esos eee do 
2967 1G eR Acih Ci aR RW x pies, o eee: |b islet ee ars oes Lieut. R.S. Williamson, | do. 

U.S. A. 
MWB OW t= cleas oS Fort. Huachuea, Arizonay..|....-..22.-2-.- Dr (EE Waleoxessceoce do. 

CURU Sn Sake egeee peeee COS asec oat cl Penne: aes cealbosee Goss aaeeoes do. 
PRES =14o |e acisnscs = <|> sic dOweeeee Dene ss Se ee lee ee eee eee S520), oer erase do. 
Peel) |eeiscc cece s |a:c'ec Ojcaveee oat eee eee crete esas oem Dr VACKe Misheteceee. ee do. 
EY i oe Walahbasas wAri7Ona scoses| qeccesseee tae eastejneterecac-ceece sce do 
NG962=3 Poe a s-5= RUCSON ANI ZON Yao. &-clnseeccees os/ee Ped OD ype soasnce eee do. 
PGT SS eee 32 miles south of Nogales, |....-..--.-.--.|----- On s-eeeet eae eee do. 

Mexico. 
16826) G2 oe ooo PRN eSON PATIZON aie eee an kison eee nas oaelle nee (GES Sea ae eee do 
WWE ee aaca ene ASI CreplPATIZONG tos s2-4|'s-cseeneseoecee Capt. W. L. Carpenter. -. do. 
14ST sec en =. - Morbo Vierde; ATIZONAs- 25 5.|-+ssces.e2ce ee Dr. E. A. Mearns ...::-- do. 
OV? Co | Bae eeeae SRuUMACACOR WATIZONA 247 | pocee ee cee neaas LiStejnecers=ss ese. fee do 
URE) RASS Seone Anson wATIZON Ase oe eee |leccsemescten one IP JlOUy es cee eee one do 

1G) HES See ne eeeee CO ae Weenie see nk cal eeaiehs iets sellers (OE abo aceastccasace do 
Tyee ee eee COW ssa ne coin see LE cece cee Boe lie oe Oneereeese atest do 
PAD -AOT I esac s- IWOs ales eANIZON Bee oc aon ce ocae sean aoe leaeer (Otesherkeraaee coeaee do 
19353-5 |--.--.....| Mexican boundary line-.-|.-..-..-.:..... Dr. H. A. Mearns: -_-:--- do 

IRE DE Boab onse a6 emcee CO erase ar eee | Seis cone Se lepte se COsc- sspcsssseesscsce do. 
MN SS leisc fate salle aie LOR Ss eee Reser lmaae ee eee ae pate Qos see asec sese soe do. 

WS9G84—Gy))\- 22: = 222 22 HonssEuAchiu ca PATIZOnaes| sos oes 225 sao. De WALCO Nsee aoe do 
2115) 4 eS aeeeae San Pedro River, Arizona). ....--2--s00-- Dr: BH. A. Mearns’. .-.-.- do. 
VG9ST) lowaecone oe PncSsOneATI ZO decease on soe cate eee PU DOUY cc sees = sae cee «S. magis- 

ter Hall.” 
| Stejneger 

DIY LY So ASE eee SDM Csi peAulib we Wards, ||Ss2co- see. Dr. BE. A. Mearns ........ do. 
County, Arizona. 

21909-10 |.......-.. Hoxrtevaim ay California. on|sae see ee eee | ane (RESHAPED me oe Je ee do. 
BIO Rees oe 2: Unimek yy: Eades Nieiw: he ante en Ope ee so sencmc ees do. 

River, San Diego, 
County, California. 

CAR ES ae MAlUNa eS Stsvionse INVeiy cases seen sees COvsamadwes cost cskas do. 
River, San Diego 
County, California. : 

PAO S15) Jes -ct ss Gardners: Laguna, Salton |)...:....-.2:.-|.---- Wye coecm— Seosees do. 
River, Lower California. 

PRONG ates oes o Cooks Wells, Salton River:|:.....2..2:..-.|...¢- Gio eens ets be eee do. 
BOB 2| Men = nia sie 3 Mesilla Valley, New . T. D: A. Cockerell =.....- do. 

Mexico. 
RIGO Sia) ante rete: Parker, m@OLOVadO) INIVOn leases ee nee aoe GAS Allon tseeo. cee anes do. 

Indian A geney, Arizona. 
MGIG4= Opi a! = els: PU CRON PAIZO U die tana oe| eee ee aerate Ps ae edlOUy 2-5-8 es eens ee do. 
lies ya ee ee rie OMe ioties fue Moe el Soa cee hee e ara ee QOncteeaece eee Ce Le do. 

We2G9 senses oe Las Cruces, New Mexico..|.............-- Dr. T. D. A. Cockerell - -. do. 
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Sceloporus clarkii—Continued. 

Wes: . 
N..| Se and Locality. ed Date. Collector. temarks. 
No. age. - i tude. 

Feet 
18096 | Female..} Pahranagat Valley, Nevada ...----|.....--. May 23 | Merriam..-.. 
18097 | Maley. |. --.: CD eho nao Aaminonk Gob HeBa aaa daacaeterse Pea Oe as nae Ole aes 
18098 | Female..|----- QO 2 ides ceeenceeteceseoees A100) | 25-00) ee ee Ose eee 
18099 | Female..|----- OO.. siete cies ecsvse sees sscecce esses Seas etree OFeae Bailey Spuaiee 
18100 | Female!.|..... OO) seeete de bace ec Sere ctce see esleeearcee ....do ...| Merriam.... 
18101 | Male! ...}..-.- WOteteene se aetineee = etre cee ener seis cnien POM 20s beers ota 
18102 | Female-.! Pahranagat Mountains, Nevada ...|........ May 26} Merriam.... 
18103 | Male....| Pahrump Valley, Nevada .......... 5 O00" | Alp te 29M ae One cea Yucea belt. 
ASTOAs| Malet. eCallville; Nevada) oo ..s22o-222emes|eemaneete May 4 | Bailey -.--.-.-- 
18105 | Male.-..) Ash Meadows, Nevada.....-<.--..-|..-..... Mar. 16'| Nelson----.- 
18106 | Male! ...]..... COs c8e abs eee sees ceecassueek|emeee nee Mar. 20 | Palmer ...-. 
18107 | Male....| Vegas Valley, Nevada ....-.-.-.-..|.--..--. May 1 | Bailey .-....-. 
18108 | Male....| Indian Spring Valley, Nevada.....|......-- May 29 | Merriam.... 
18109 | Male....|.-.-.- QO 22s cae Se aeeae ee es eee al see eeeer ----do ..-| Bailey .-..-- 
18110 | Male! ...| Grapevine Mountains, Nevada.....|.....--- June 8 | Nelson...... 4,000 feet « ae 

Salt Wells, 
M esquite 
Valiey. 

18111 | Male! ...| Bunkerville, Nevada........- ei dees|eeeeees May 8 | Merriam... 
ASU) eales S25 |iStGeorre, Uitahiaeses. cece sce sateen se—2 sees May 12 | Bailey ----.- 
1SL1S) | Males. ss|ceeer dO. Mee mcceen eae sae ane einzal eee eee May 13)|-2.-do --:-..- 
18114 | Male .-..| Diamond Valley.10 miles north of | 4,800 | May 16 Merriam. -..| Lava rock. 

St. George, Utah. 
Tb hey | EA EA eee GW adoo danuapeseac teas oucse 4,800 | May 16 |....do ....... Do. 
18116 | Male....) Panamint Mountains, Cottonwood |>.....-. June 14 | Nelson.....- 4,400 feetabove 

Canyon, California. Salt Wells. 
POU Mal Giese alas Pape ek rtd 6 ete Seen By QOQhd) Aviary OR i erterm(l 0 teeta ster 
18118 | Male....| Panamint Mountains, Willow | 3,800 | May 22 |..-.do .-.---.. 

Creek, California. 
18119 | Female!.|....-. COvseee cesses as taeeeenese s 4-600) May #7 |: --doi.--22—— 
18120 | Female..| Walker Pass, California ....-.-.... 4,000 | July, 2 | Bailey ...--- 
18121 | Female..|.-..- COs ee ease ee ake ee sees 4.0007) Wale 1) |-2 edo Ae sce 
18122 | Female.-.|..... COM Rete cee tS Saco cee eons A O00# ae dorks 4|be etd ore eee 
18123 | Maie....| Mohave, Mohave Desert, California |}..-....-- June 26 | Palmer ....- 
18124 | Male....| Near Mohave, Mohave Desert, |.-.-.-.-- ----do ...| Merriam... 

California. 
18125, |/Malece- lo. - DOE ia acidavaee ns seeeeeseeaes| Seocsees ems Osa eee Onsen 
18126 | Mate....)....- OO seb Pe eis th sce ceectee ne cen|smetacne PADI Oss Loreto 
18127 | Male .--.| Mohave Desert, near base of Gran- |..---.-- Apr. 25 »Bailey sense On rocks. 

ite Mountains, California. 
18128 | Female..| Argus Range, Shepherd Canyon, |.-.------ Apr. 29 | Fisher ...-.-. 

California. 
18129 | Female..|....- OO. oa neces ts seseh cera eae tisiete SE Oeedl ee DEC Heleseel (ES S5506 
18130 | Female..| Argus Range, Searl’s Garden, | 3,000 | Apr. 24 Stephens = 

California. 
18131 | Male.-..| Owens Valley (Lone Pine), Cali- |...-.--.-. June 11 | Fisher .-..-... 

fornia. 
18132 | Female!.)..... DOs Sake enema oaeee couse euch vetocene JUNE LZ |. --C0l-ceemc= 
18133 | Male....| Columbus, Nevada......-.-.---....|..---.-- Dec. '90 | Bailey .-.--- 

1 Young. 

Dr. Merriam, in his report upon the results of the Death Valley expe- 

dition, gives the habits of this species as follows: 

The large scaly lizard known as Sceloporus clarkit (magister) is a lower Sonoran 

species, ranging across the southern deserts and desert ranges of the Great Basin 

from California to Arizona and southwestern Utah. Unlike most of the lizards 

inhabiting the same region, it does not run about on the open desert, but lives on 

the tree yuccas, the ruins of stone, or adobe dwellings, the nests of wood rats, and 

other objects that afford it shelter and protection. At the mouth of Beaverdam 
Creek, in northwestern Arizona, it was common among cottonwood logs and dead 

leaves. In Pahranagat Valley it was abundant about the ruins of stone houses and 

along the faces of cliffs. In the Mohave Desert and other localities it is common on 

the tree yuccas, where it was often found on the very summits of the highest branches, 

and where it was rather wary and difficult of capture without a gun. 

In California it occurs throughout the Mohave Desert, ranging as far west as the 

tree yuceas in Antelope Valley and Walker Pass, and thence easterly in Owens Val- 

ley, Borax Flat, and the Argus and Panamint mountains. 

In Nevada it was found on the Grapevine Mountains, in Ash Meadows, in Pah- 

‘Tump Valley, at the foot of the Charleston Mountains, in Vegas and Indian Springs 
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valleys, in Pahranagat Mountains and Valley, at the Great Bend in the Colorado 

River, and in the vailey of the Virgin. 

In Arizona it was abundant at the point where Beaverdam Creek joins the Virgin. 

In Utah it was common in the lower Santa Clara or St. George Valley. 

Sceloporus clarkii (magister) is a mixed feeder, both insects and flowers being found 

in the stomach examined. At the Great Bend of the Colorado, Nevada, and at St. 

George, Utah, stomachs were opened that contained insects only. One from the 

latter locality contained a large goldsmith beetle. 

Mr. J. Van Denburgh describes some Scelopori from Lower California 

as a distinct species under the name of S. lickiit. The figures he gives 

represent a smaller form than the true 8. clarkii, and one that is differ- 
ently colored. Study of both the plates and description however fails 

to reveal any other character by which it differs from that species. I 

therefore for the present regard it as a tocal race. [append Mr. Van 

Denburgh’s description: 

The head is considerably depressed, with rounded snout. There are two scales on 

the canthus rostralis. The nostrils are large, almost superior, and nearer to the end 

of the snout than to the orbit. The ear opening is very large, almost vertical, and 

with a strong anterior denticulation of six pointed scales, The head shields are 

smooth and somewhat convex. Thesupraoculars are very broad, ‘The superciliaries 

are very long, narrow, and strongly imbricate. There are two series of small, and 

one of large, sublabial plates, bordered below by the large,imbricate, bicuspid gulars. 

There is a strong fold on each side of the neck. The dorsal scales are slightly 

smaller than the caudals, strongly keeled, very strongly mucronate, and with serrate 

edges. The lateral scales are similar to, but smaller than the dorsals, arranged in 

oblique series, and graduating into the dorsals and ventrals. The ventrals are much 

smaller than the dorsals, smooth, and bi- or tri-cuspid. The caudals are very strongly 

keeled and mucronate. The posterior surface of the thigh is covered with large, 

pointed, keeled scales. There are fifteen femoral pores. Male, with enlarged post- 

anal plates. There are thirty-three dorsal scales between the interparietal plate 

and the base of the tail. 

The back and sides are olive brown, many of the scales having central markings 

of deep blue or green. A narrow line of verdigris green runs along each side from 

the eye to the base of the tail. Below this, a narrower similarly colored line runs 

from the ear to a point a short distance above and behind the axilla, A pateh in 

front of the shoulder, the central part of the belly, and the anterior and lower sur- 

faces of the thigh are black, which color gradually fades into the cyanine blue of 

the sides of the belly. The throat is olive gray with greenish-white lines which 

converge to a point midway between the neck pouches. The tail is brown suffused 

with campanula blue and beryl green toward its base. 

Snout to vent, 74 mm.; fore limb, 37 mm.; tail, 105 mm.; shielded part of head, 

15 mm.; hind limb, 54 mm.; base of fifth to end of fourth toe, 22 mm. 

There is very little variation in color, either individual, sexual, or in accordance 

with age. One male from Miraflores has a single large blue patch on the throat, 

through which the ordinarily whitish lines show as lines of paler blue. 

This species may be easily distinguished from S. consobrinus by its larger scales on 

the back of the thigh; from S. biseriatus by its larger scales on the border of the 

ear and the back of the thigh; from S. orcuttii by its smaller and much rougher 

dorsals; and from S. magister and S. zosteromus by its smaller and more sharply 

mucronate seales. It differs from all these in coloration. 

Mr. Van Denburgh gives the following list of localities from which 

he obtained specimens of S. lickii: San José del Cabo, Lower Cali- 
fornia: Corral de Piedras, Sierra el Taste, Lower California; Miraflores, 

Lower California; Sierra San Lazaro, Lower California. 
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SCELOPORUS SPINOSUS Wiegmann. “ 

Sceloporus spinosus WIEGMANN, Isis, 1828, p. 369; Herpt. Mex., Pt. 1, 1834, p. 50, 

pl. vu, fig. 3.—FITzINGER, Syst. Rept., 1843, p. 75.—Bairp, U.S. Mex. Bound. 

Surv. Rept., 1859, p. 5, pl. xx1x, figs. 4-6.—BocourT, Miss. Sc. Mex., Rept. 

1874, p. 174, pl. xvuil, fig. 2.—Corr, Proc. Am. Phil. Soc., XXII, 1885, p. 395.— 
BOULENGER, Cat. Liz. Brit. Mus., II, 1885, p. 226. 

Tropidolepis spinosus GRAY, Syn. Rept. Griff. An. King., IX, 1831, p. 43.—DUM&RIL 

and BiBRON, Erp. Gén., IV, 1837, p. 304.—GRay, Cat. Spec. Liz., 1845, p. 209.— 

AuG. DuUMERIL, Cat. Coll. Rept., 1851, p. 77. ty 

Tropidurus spinosus WAGLER, Syst. Amph., 1830, p. 146. ‘ 

Sceloporus floridanus BAIRD, Proc. Acad. Nat. Sci. Phila., 1858, p. 254. —STEJNEGER, 

North American Fauna, No. 7, 1895, p. 181. 
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Fig 55. 

SCELOPORUS SPINOSUS WIRGMANN. " 

Gee y 

Texas, : 4 

Cat. No. 10793, U.S.N.M. 

One series of four or five, sometimes six, large transverse supraorbitals, 

with occasionally two or three smaller external ones, bordered internally _ 

and externally by a row of small ones, the former completely continuous, 4 

occasionally a few smaller plates. Cephalic plates large, with two single : 
verticals, scales on back very large, and bristling, acutely pointed; oe: 
strongly carinated, with a prominent spine, but the two or three lateral 

ieee 
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denticulations indistinct. No conspicuous difference in width o¥ scales 

on back, rump, and tail, the first mentioned much larger, their lateral 

scales about thirty-three oblique rows from head to tail, ten for cervical 

fold. Scales on inside of tibia and behind arms obsoletely carinated. 

Free portion of hind toe as long as, or even longer, than cephalic plates. 

Femoral pores about thirteen. 

Color above greenish-yellow, with a series of dark transverse dorsal 

bands, not interrupted centrally on five rows of scales, a faint light 

lateral stripe beneath which are a few dusky blotches. Male with very 

little blue on the chin and sides of belly and a longitudinal blackish 

patch in point of shoulder. 

The body of this species is stout, tapering from the middle to the 

head, which is scarcely as broad as, or not broader than, the neck. Inner 

orbital plates completely cutting off the large, supraorbital plates from 

those along the middle line of the head; sometimes there is an irregular 

indication of a smaller external series in a few plates. The cephalic 

plates are arranged as follows, beginning with the occipital: 3, 2,1, 1, 2, 

3, With perhaps three more to the plates surrounding the nostrils, these 

exclusive of the plates along the lateral ridge of the head. The lateral 

occipital plates are nearly as large as the median, which is nearly or 

quite in contact with that of the third series, separating the two of the 

second row. The plates of the sixth series are large and nearly equal. 

in one specimen (Cat. No. 2961) there is a third or median small plate 

in the second and fifth series. 

Seales not quite so erect on the tail as in some other species. Dorsal 

scales acute, broader than long. Those below are angular, but denticu- 

lated and smooth. ‘The number of rows can not be readily made out, 
but there appear to be about forty around the body in the thickest part. 

There are, however, but five rows on the middle of back, in a space the 

breadth of the head. 

The ground color of this species is a dull, light, olivaceous green 

(sometimes yellow). On the middle of the dorsal surface is a series of 
transverse bars, eight or nine in number, from head to above arms, and 

continued on the tail. These are sometimes sharply defined and black, 

sometimes obsolete, and occupy five rows of scales, covering only the 

inner half of the outer of these. On each side of these blotches is a clear, 

light stripe about one row and two half rows wide, best defined above 

the fore legs, where the light stripe is succeeded by a dusky longitudi- 

nal one, which in the males is sometimes strongly defined. Posterior 

to this the dorsal blotches are continued obsoletely and narrowly across 

on the sides. There is a black patch across the insertion of the fore leg 

inthemale. The legs are barred transversely with yellowish and dusky, 

and in addition have various longitudinal lines of dusky on the outer 

surface, especially on humerus and tibia. The scales beneath, too, 

often show short (sometimes lengthened) longitudinal, well-defined 

blackish lines, the ground color being greenish-yellow or yellowish, 



366 REPORT OF NATIONAL MUSEUM, 1898. 

each scale often with a central line of lighter. There appears to be no 

blue on the chin, and that on the flanks is very faintly defined. There 

is not the slightest trace of a cervical collar, although sometimes a 

black patch on the shoulder. 

Sometimes the dorsal bands are quite close together, with but little 

lighter interval. In Cat. No. 2935 the sides, between the fore and hind 

legs, are blue, changing to blackish internally, where there is a light 

interval of about six rows of scales. The color does not reach the groin. 

This species has somewhat the appearance of Sceloporus clarkii, but 

jes =a, 
ales 

Py i BENS Si SS5: 1 oe oe 

~ Aig; 
SS verciLy 

tery “bs 
sg PET he eS ss (ras 

Fig. 56. 

SCELOPORUS SPINOSUS WIEGMANN. 

Type of S. floridanus Baird. 

X 2. 

Pensacola, Florida. 

Cat. No. 2874, U.S.N.M. 

is readily distinguishable. The large supraorbitals are bounded com- 

pletely internally by a row of small plates, cutting them off from con- 

tact with the first two series, as in clarkii. The scales on the back are 
very much larger, and are disproportionately larger than those below. 

The coloration is entirely different. There is no blotch or interrupted 
collar on the side of the neck nor blue on the chin; the bands of the 

back are more transverse and continuous over five rows of scales, instead 

of being each in ten blotches. In high-plumaged males there is a black 
longitudinal patch extending from the insertion of the arm to the bare 

space under the lateral fold, scarcely united to the blackish band 
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immediately above the arm. This sometimes has a few blue scales 

anterior to it, but there are none on the chin. The S. spinosus grows 

to twice the bulk of the S. wndulatus, which is its nearest ally in the 

genus. 

Dr. Stejneger! thinks that the form above described is not the true 

S. spinosus Wiegmann, which, he says, has fewer femoral pores and is 

an inhabitant of Mexico. I have not been able to detect any such dif- 

ference in the specimens at my disposal. 

Sceloporus spinosus Wiegmann is abundant in southwestern and west- 

ern Texas, as far north as the heads of the Medina and Guadalupe. I 

did not see it on the Llano. There are specimens in Mr. Boll’s Dallas 

collections, but this gentleman informs me that it is very rare so far east. 

It ranges in north Texas chiefly west of Fort Worth. This lizard is 

especially arboreal, always ascending the trunks of trees when pur- 

sued. In this situation its somber colors afford it concealment. These 
are of different shades of brown without the brilliant blue and other 

colors of the two species of the genus already named. The range of 

this species extends as far east as Pensacola, Florida, whence Baird 

obtained the type of his S. floridanus. 

Sceloporus spinosus Wiegmann. 

Number | r 7 

peace of speci- Locality. tae’ nem ool From whom received. Nature of 
o: mens. 3 lected. | specimen. 

| 

| 
2935 1) San Antonio, Texas.....-- ee nica de eeesiae Dr. Woodhouse .....-...- | Tn aleohol. 
2994 1 | Point Isabelle, fd Kb eee Ispocrinaeeenoeee G. Wurdemann ....--... do. 
2968 MpHPasonLexaste eee Slee fe dee Jkt. Clarke sc ssceee eee | do. 
2835 1 | San Diego, Texas -...----- | Apr. —, 1853 | Lieutenant Couch...-.-. do. 
2941 GiipMatamoras: Lamanulipasi4|=--scaaa secs --ellaemee Cows. Jee eee rE do 
2862 [S| PBrownsvwilleyuexasic=- cee cao ce tok ee WanuVilietisss- season eo. do. 
2951 el lor cdianol acto NetGestesn= <2 sasctsseo ess Captain Pope -.---.-....- do. 
2943 i} dhn@lennOlb yee ceaceson de; Ranllperecanece each) Colonel Graham.....-... | do. 
2921 1 | Fort Bliss, New Mexico ..|.......... ee dry Cra wiordiaspeaceooee | do. 
2942 Ts Buena Vistas. 242-5 ---25 | May —, 1853 | Lieutenant Couch...-.... | do. 
2938 1 | San Antonio, Texas-...-.. Seamer tere Pou WAn pp lotstese ae eeeeec ae do. 
2849 is PRitersvalles Rexasioceas os|-scm sneer ccc ee | Professor Forshey do. 
2934 ID eBrownsvailleMexas tee oop ee ince soeee ee Van Viletus eos: 44 do. 
2939 3 | Brazos River, Texas ....-.. ledencpscaacnee: Dr Shumarde ss. scceless do. 
2961 4 | Charco Exondido ...-.--.- Mar. —,1853 | Lieutenant Couch.-----.- do. 
2902 25 | PCadeveitainc---- se520 200 26 | Apr. —,— _|..-.-.- CINSEee aaacereede Bees do. 
2852 RC Hin gee cnet aes War, = —— eee Cons... eee do. 
2945 2,| Between Laredo and Ca- |..-.--..-...... | MayoriBimorysesee oss se oe do. 

margo. 

2954 12 | Matamoras, amanhpes: I rovspedecbots Lieutenant Couch---.---- do. 
2922 1D} Ee See 1 pene eis Soe erin fam Sosapmos sedans |imteceins= Glan: PASS aaa ge nae do. 

5063 1s |) RecosuRiner,; Lexas st esc-|: ccs os ceecece as | Lieut. Charles Call...... do. 
9397 7 | Matamoras, Me PAL DSnc coe soseninceooagear Lieut. B. Couch, U.S. A- do. 
2961 1 | Charo Iscendido .......... |)asove Biaaiaets/jote sie te ees x doOseste sea eee do. 
mae Tepe eA NCONIO; hexas = 2.0. o4|\cssceeicccee coe | Dr. S. W. Woodhouse. - do. 
938 Melee ecce nceeanolosisace saa sie oes see enor stars Reece cette Sek eee S wereg eet do. 
10793 1} San Antonio, Texas......-. | June —, 1879 C. W. Schuermann.....- do. 
10794 ae aeere Ose Ste etacra soe tiene strates domseessa oases (Ome ogcras soerae do. 
15462 (i igsan Diego; Texas’. -... ==. SseGananeenons. Wieid\e Rawloree ewes ae do. 

| 
| 

1 North American Fauna, No. 7, 1893, p. 178. 
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SCELOPORUS UNDULATUS Latreille. 

Sceloporus undulatus WIEGMANN, Isis, 1828, p. 369; Herpet. Mex., I, 1834, p. 48.— 

FITZINGER, Syst. Rept., 1843, p. 75.—Girarp, Herpet. U. 8S. Expl. Ex., 1858, 

p. 379, pl. xrx, figs. 15-21.—Bocowrt, Miss. Sci. Mexique, Reptiles, 1874, p.. 

195, pl. xvut bis, fig. 11.—Corr, Proc. Amer. Phil. Soc., 1885, p. 395.—Bou- 
LENGER, Cat. Liz. Brit. Mus. II, 1885, p. 227. 

Lacerta undulata Bosc, manuscript. 

Stellio undulatus LATREILLE, Hist. Rept., Ii, 1802, p. 40. 

Agama undulata DAUDIN, Hist., Rept., ILI, 1805, p. 884.—Har.an, Journ. Acad, 

Nat. Sci. Phila., VI, 1829, p. 13. 
Lacerta fasciata GREEN, Journ. Acad. Nat. Sci. Phila., I, 1818, p. 349. (Female.) 

Lacerta hyacinthina GREEN, Journ. Acad. Nat. Sci. Phila., I, 1818, p. 349. 

(Male. ) , 
Uromastix undulatus MERREM, Tent. Syst. Amph., 1820, p. 57. 

Tropidolepis wndulatus CuviER, Regne An., 2d ed., II, 1829, p. 38.—Gray, Syn. 

Rept. Griff. Cuy., IX, 1831, p. 43; Cat. Liz. Brit. Mus., 1845, p. 208.—DUM@ERIL 

and BrBron, Erp. Gén., IX, 1837, p. 298.—HoOLBROOK, N. Amer. Herpt., 1st 

ed., IIT, 1838, p. 51, pl. vim; 2d ed., II, 1847, p. 78, pl. xx.—AuG. DUMERIL, 

Cat. Méth. Coll. Rept. Mus. Hist. Nat., 1851, p. 76. 

Secloporus occidentalis BAIRD and Girarp, Proc, Acad. Nat. Sci. Phila., VI, Octo- 

ber, 1852, p. 175; California.—Girarp, Herpet. U. S. Expl. Exped., 1858, p. 

383, pl. XIx, figs. 8-14. 

' Sceloporus frontalis BAIRD and GIRARD, Proc. Acad. Nat. Sei, Phila., VI, October, 

1852, p. 175, Oregon.—GiRAkpD, Herpet. U. 8. Expl. Exped., 1858, p. 384, pl. 

XIX, figs. 1-7. 

Sceloporus undulatus thayerti Corr, Bull. U. S. Nat. Mus., No. 1, 1875, p. 49; not 

S. thayerit of Baird and Girard. 

Sceloporus longipes BAIRD, Proc. Acad. Nat. Sci. Phila., 1858, p. 254. 

Sceloporus elongatus StEJNEGER, N. Amer. Fauna, No. 3, 1890, p. 111. 

Cephalic plates smooth or longitudinally rugose, especially ante- 

riorly, and laterally. Supraorbital region with one crescentic series of 

five or six large, transverse plates, embracing a short series of three or 

four additional outer and inner series of small plates in its concavity. 
Two frontal plates, one before the other, the anterior undivided, usually 

with a third anterior and adjacent one so arranged as to be surrounded 

by four plates. Free part of longest hind toe equal to the length of 

cephalic plates. Scales of back and rump about equal, smaller than 

those near base of tail. Lateral scales smaller than dorsal. Dorsal 

scales angular pointed, well carinated, with conspicuous spines, and the 

lateral denticulations indistinet. The belly scales smooth and strongly 

emarginated. The scales or inside of tibia distally and behind anus 

decidedly carinated. Femoral pores about fourteen. There are about 

forty-one oblique rows of scales from head to tail, about twenty-three 

from cervical fold. 

Color above, brownish olive to green. An indistinct or obsolete light 

stripe on each side, separated above by about 10 rows of scales; on 
each side a series of narrow, undulating Vs, the angle anterior, and in the 
light line; the inner legs of opposite marks more or less approximated. 

Male with posterior half (or more) of the chin and thence on each side 
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to shoulder, black; the former with two usually confluent blue spots. 

Sides dusky. <A blue patch on each side of the belly; black internally 

and behind. Female without the blueand black of under parts, which 
are whitish, with short, dark longitudinal lines. 

There are three well-marked color forms or subspecies of the S. undu- 

latus, which differ as follows. The characters given are, however, not 

without exceptions: 

Head scales usually wrinkled; color brown, with undulating brown cross 

[SIRS .. SES Gaot. CaS anise paces ACen SOR esas sates BSG eChe OOH Serre seneeee S.u. undulatus. 

Head seales smooth; two pale dorsolateral stripes, or small, brown, dorsal spots; 

STRRER LOT area Recor sneer ae a cic eee Bra PN eee erates are tes oe me oe S.u. consobrinus. 
Head scales smooth; green, with eight cross bands........-.......-..S8. wu. tristichus. 
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Fig. 57. 

SCELOPORUS UNDULATUS LATREILLE. 

Alabama. 

Cat. No, 4090, U.S.N.M. 

Of these subspecies the S. v. undulatus is found aeross the continent; 
the S. wu. consobrinus is Texan and Sonoran; while S. wu. tristichus is 
only known from the Rocky Mountains. 

NAT MUS 98——24 
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SCELOPORUS UNDULATUS UNDULATUS Latreille. 

Sceloporus undulatus undulatus CopE, Check List Batr. Rept. N. Amer., 1875, p. 48. 

Sceloporus undulatus Barrp, U. 8. Pacific R. R. Reports, X; Whipple’s Report, 

Reptiles, p. 37. 

This species is of rather small size, plates on the anterior portion of 

head above, with a tendency to being rugose cavinate, the more poste- 

rior with a slight trace of the same. Smaller supraocular scales sqami- 

form or imbricate and carinate. The neck is constricted and nar- 

rower than the head. The plates of the head exhibit a considerable 

amount of variation, so that it is difficult to say what is the true for- 

mula of arrangement. There is, however, always a complete line of 

small seales along the inner edge of the supraorbital space separating 

the larger plates from those along the central line of the head. The 

most common plan, beginning with the parietals, is 3, 2,1,1,2, 3. The 

middle parietal is ecnsiderably larger than the lateral, and is generally 

separated from the third single plate by the two of the second series. 

Sometimes each of the latter is divided into two, one before the other, 

the anterior pair in contact, the posterior separated by the middle occi- 

pital. The fifth series of the plates has frequently (perhaps almost 

always) a third median, much smaller one. The sixth series sometimes 

has five plates transversely, exclusive of those on the lateral edge of 

the head. Anterior to the sixth series is another of three, five, or 

more small plates, separating it from those around the nostrils. 

It is difficult to determine the number of scales encircling the body, 

owing to the obliquity of the rows on the sides, those on the back and 

belly being longitudinal. There are, as nearly as can be ascertained, 

about forty-four series, and about forty along the back from occiput to 

above anus. The scales on the back are all acute, and strongly cari- 

nated and spinous behind, with one or two rather obsolete denticulations 

oneach side. As usual, the belly scales, though denticulate, are smooth. 

There are about seven scales from the orbit tothe ear. There are about 
thirteen well-defined femoral pores. The feet appear to be lengthened; 

the free part of longest hind toe equal to the head to end of occipitals. 

This species is of a brownish olive or gray above. There is a central 

dorsal, portion covering about ten dorsal rows, margined by a line of — 

still lighter. On each side of the back, from head to anus, are eight or 

ten narrow, rather undulating V-shaped dark angular bands, the angle 

anterior and situated in the edge of this light dorsal portion. The © 

inner legs of these angles sometimes nearly meet on the back, forming ~ 

undulating Vs with the angle behind. The space on the back, imme- — 

diately behind the dark bands, is generally lighter than the ground 

color, especially in the light lateral stripe. In the female the outer legs — 

of the lateral V-marks are pretty distinctly visible. In the male they 

are generally (not always) obliterated by a nearly continuous dusky 
band, which extends from the black in front of the shoulder to the 

groin; the axilla, however, uncolored, as also a narrow lateral line from 
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it to the insertion of the hind leg. The male also has the entire under 

surface of the head black, with a large blue patch behind. The throat 

and sides of neck, from the lateral fold to and along the anterior face 

of the arm, are black. There is a large blue patch on each side of the 

belly from (but not in) the axille to the groin. This is black internally, 
where the shape is elliptical, the two of opposite sides separated when 

nearest by about two scaies. In the groin the color is chiefly black, 

and this sometimes covers the whole anterior surface of the thigh and 

the preanal region. The black along the belly is sometimes confluent 

with that anterior to the arm, but there is usually an interruption con- 

necting the grayish of the thoracic region with that of the inner surface 

of the arm, and producing a distinet cross. The scales on the under 

surface, where not colored as described, are white, finely punctate with 

black, producing a grayish appearance. This mottling is sometimes 

aggregated into distinct short lines, most conspicuous in the female. 

The head has some transverse dark lines above. 

In the female the sides sometimes appear spotted with whitish, fromthe 

tips, single scales being of this color. There is occasionally a trace of blue 

on the chin and sides, and generally of black at the insertion of the arm. 

The shade of coloration varies considerably, being sometimes so dark 

as entirely to obscure the markings. The tip of the chin in the male 

is sometimes greenish white when not very highly colored; in fact, this 

is most generally the case. 

Mary specimens exhibit a series of dusky lines about theehead, among 

them two or three crossing the upper part, the median one opposite the 

center of the eyes. There are also usually two lines backward from the 

posterior canthus, one directed toward the occiput, the other crossing 

the upper end of the ear and confluent with the dusky of the sides. 

Professor Baird distinguished the Pacific slope representatives of 

this species as a species under the name of WS. occidentalis Baird. He 

states the difference from Eastern specimens to be as follows: 

The first positive difference is seen in the greater roughness of the dorsal and lat- 

eral scales, owing to the greater prominence of the keels of each scale. Each seale 

is more elongated and pointed owing to the greater prominence and backward exten- 

sion of the mucro, and the edges on each side the spine have two distinct serrations 

instead of scarcely any. On the other hand, however, the belly scales are many 

entirely without notch, and this where present is always very slight or obsolete, 
while in wndulatus one or more are seen distinct and angular in every scale; a dif- 
ference which appears to be constant consists in the entire smoothness of the scales 
on the inner or under surface of the tibial joint, and those on the under surface of 
the tail for a distance behind the anus nearly equal to the length of the head. The 

posterior edge of these scales is angular or truncate, without any mucro, and with 
or without a median notch. In S. undulatus the scales on the under side of the tibia 
are all distinctly carinated, mucronated, and with lateral notches, those behind the 
anus being similarly constituted except one or two first rows. The plates under 
the chin are decidedly smaller and more numerous. Those on the back appear 
smaller likewise. 
The colors are so very similar that with the materials before me I can scarcely 

indicate any constant difference. The colors appear rather darker, and the legs of 
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the y-shaped marks are more thickened except at the extreme angle, so as to have 

somewhat the appearance of being broken up into two series of blotches on each side 

the upper leg of the y separated from the lower by the light line and thickened 

so as to appear somewhat triangular. 

I do not find the characters above mentioned to be sufficiently con- 

stant to warrant the recognition of these Pacific forms as either species 

or subspecies, although I formerly! recognized them as Sceloporus 
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SCELOPORUS UNDULATUS UNDULATUS LATREILLE. 

aie 

California. 

Cat. No. 8662, U.S.N.M. 

undulatus thayerii, a name which is properly applicable to a Texan 

form. 

Professor Baird also distinguished a long-legged race from southern 

California under the specific name of S. longipes Baird. I do not find 

this character constant enough to warrant such recognition. Professor 

Baird describes it as follows: 

Hind foot and fore leg from elbow contained about two and a half times in the 

total length of head and body, the entire hind leg longer than the body alone, and 

1 Check List North American Batrachia and Reptilia, p. 49. 
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extended forward, reaching almost or quite to the eye. Free portion of longest toe 

longer than the cephalic plates. Tail one and a half times the head and body. 

Femoral pores very distinct and large. Scales on inside of femur and on belly 

smooth. General characters of form and coloration as in S. undulatus. 

The general characters of this form are much as ascribed in SN. occi- 

dentalis, the most striking difference consisting in the much longer 

limbs, appreciable on the slightest comparison. It attains a considera- 

bly larger size, and the coloration is more vivid beneath, the blue of 

chin and sides more extended. The femoral pores are much more con- 

Spicuous. Its range is different, being confined to southern California 

or to the mountainous interior, while the other belongs to the northern 

coast region and to Oregon and Washington. 

A form from Arizona is described by Stejneger, under the name SN. 

elongatus, as having very elongate hind legs and tail. The hind leg 

measures 52 mm., while the body measures 60mm. The leg is therefore 

not so long as in the longipes form. It does not differ otherwise from 

the S. undulatus. 

The Sceloporus undulatus, or * Fence lizard,” as it is commonly called, 

is abundant in dry and wild regions in the Alleghenian and Carolinian 

districts of the EKastern region, It is usually seen running on fences, 
logs, or trunks of trees with great activity, alternating with periods of 

watching of the intruder on his haunts. It is very expert in dodging 

round the bodies on which it rests, defying for a long time attempts 

to capture it. 

Prof. O. P. Hay' writes as follows about the habits of this species: 

These little animals are extremely active, and they are able to run with great 

swiftness. Holbrook says that they are often found under the bark of decaying 

trees. It chooses also old fences as its basking places. It is given to climbing trees 

in search of insects and for safety from pursuers. De Kay states that when irritated 

in confinement they elevate their spinous scales in such a manner as to present a 

very formidable appearance. ‘They are perfectly harmless, although they are often 

regarded as venomous. De Kay further states that they are able to alter their colors, 
the back assuming an azure tint. 

The eggs are said to be laid in the sand, probably in little groups. They are 

deposited about June 1, and are hatched about July 10. The eggs are long and nar- 
row, are covered with a tough coat, and are without any calcareous material. The 

eggs weighs about 20 grains. They are abandoned to their fate, but when the 

young are hatched they are treated with the utmost gentleness by all the adults. 

Sceloporus undulatus undulatus Latreille. 

stalacne| Number ripe FES Lees 
peapace of speci- Locality. ewent | I’rom whom received. Natare of 

. mens. ected, | spec imen. 

2830 1 | Red Fork, Arkansas ...... 1850 | Dr. Woodhouse. .-....--- Aleoholie. 
2869 1 | Franklin County, Missis- |............... DiSEWanspaceaee ccc ee do. 

sippi. 
2834 2 | St. Louis, Missouri. --..-.-. hug ee cuties | Dr. Engelmann .......... do. 
2840 1 | Fort Towson, Red River, |.............-- | Dr. L. A. Edwards. ...-..- do. 

Arkansas. 
2870 IGIWROLS Creeks wniieitec ce csace July 27,1856 | Lieut. Bryan ............ do. 
2894 2 | Near mouth Poteau River, |............... Lieut. Whipple.......... do. 

Arkansas. 

The Batrachians and Reptiles of the State of Indiana. Indianapolis, 1893, p. 133. 
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Sceloporus undulatus undulatus Latreille—Continued. 

Catalogue 
No. 

Number 
of speci- Locality. Lega ts From whom received. 
mens, y 

1 | Columbus, Georgia... -- ~-|--------22----. Dr; Gessner ssc o essence ee 
12 | Eastern Shore, ‘Maryland. SBigce Joscioc oe- LKellens= eat see bee 
DA pbevalle; SOuth CANOLA. ia ate tetereta etna eater eee al 
1 | Delaware County, Penn- |.-.-------.---- John Evans... ..5<.-:.-- 

sylvania. 
8 | Prairie Mer Rouge, Lou- |-.---.--.-- noone Ji, Wairie=s-2=+.- ee alep 

isiana. 
1 | Charleston, South Carolina|.-.--.-.--..--- Dr. Barkers soe~2 hee 
1) Auken! South Carolina -22<|eso- acceso H.M. Ravenell .-...---.- 
1 | Columbus, Ohivu....-------|-----------+--- Lesquereaux ..--.......- 
1 | Tarboro, North Carolina..)--------------. Brig pGr ser see ee eee 

12-1 astern (United! States: se-\sce eo te a-e as) see enki ree 
7 | South Illinois-...-...--.---|--------------- R-Kemnicott .222.2-2.--- 
6 | Salem, North'Carolinas-ao4|o-es.--- = oe J.T. Limbackand school. 
2 | Roane County, Tennessee - Prof. Mitchell 
2 | Mobile, Alabama......---- 3 1 PHichady eeaees seseaene 

18’ | Anderson, South Carolina | oon oe se ceeteee| er eee eae 
1 Sodiaty Hill, South Caro- IM. CAS Unis. oe toate ea 

ina. 
1 eipper Darby, bers yl vet | mar mate mote eae eel ea ele 

nia. 
3 | Jackson, North Carolina. .|.-.---.-------. Futzgerald 22.5.2 .s25-- 
31) Cumberland County. Wa-y ler ec cnn eer rl eee eon eee ea 

ryland. 
1 | New Orleans to Galves- |..-.------.---- E. B. Andrews...-..----- 

ton. 
3, | Charleston; South Carolina) bis scecsns sees see eee ears eeeeeaae 
3 | Misgsissipple---o.0es- sate) oe eee eens Dr. Schumard= =~ -7ss-- 
1 | Summerville, North Caro- |......--..----- J. CiMeNeine: 255 cates 

lina. 
14 | Tyree Springs, Tennessee.-|....--.-------- Profi@ wen. 22 2.cs-a2 eer 
10 Kemper COonnmhy. 2 NEISsisen cae scene ter |e alee erates iaeie emer 

sippi. 
12 | Carlisle, Pennsylvania ..-.|.-.-...---.---- Du He bane seme aiaclstc siete 
2 | Russellville, Kentucky. ...|....-.---..---- DiGi. bibpee ess. -n= 

12 | St. Louis, Misspurice cSt. eeeeaiag Geo. Engelmann....-.---- 
4 | Mount Holly; NGwiSGts@Yic|- os 2c c0 nese see eee ee eer eer 
2 | Knoxville, Pennessee (2252) <2 = ses =o Prof. J. B. Mitchell ...-.. 
2 | Pearl River, Mississippi-..|...------------ Northwest University -- 
3 |) Bataw,Alabamawessseen—2|2== o-oo eine Prof. A. Winchell ......- 
2 |} Dallahassee; Plorida)2-2--2|.--2-.--22----- TA GlOVOL 222 sa eee eee ee 
5 | Union County, Tennessee-|.-.--.--------- J.N. B. Scarborough -.-- 
1 ; Northern Alabama........|...-..-.------- W.M. Stewart .........- 
2) Brookville; Indianaiee -22-) see ak eee eee Dr. Hammond (?).-.--..-. 
2 | Tangipahoa River, Louisi-| Aug., 1875 | Fred. Mather...........- 

ana. 
1 | Rock Creek, District of | L876) PSAs ouyse- see ees csc 

Columbia. 
5 Washinoten, SDistrich 10f |p osqeas ae seerne| ose n cee nace eee ee ae 

Columbia. 
A) Marie tie) Ge Or ee ane ste te etl to ia eater 
1 Micanopy, Moridaicees see seer ee eee Dri di Beani stenoses 
2 | Belleville, Illinois......... Sept., 1874] Dr. A. Reuss ........-... 
A} Wort hiloy, Wansase- caeesalenseeee ane sneer J.K. Townsend ..-....... 
L.\ Norfolk, Warginia 552 goj622222580 22-52 Lieut. B. Couch,U.S. A-- 
if Wilmington, Worth Caro-i cere maces eicAS Hienss) ace senc ae 

ina 
2.| Memphis; Tennessee: -.o-|osamwaeenac oe 2 Dr. John A. Woodworth. 

20 | Charleston, South Carolina!.....-.....---- Dr S; .B. barker sao. .0-=5 
20 | Delaware County, Penn- |............--. John Evans ..-..---....-- 

| sylvania. 
| i APRA anes tears. | Peer amare | Sac eS ceecsck cl ease col 
5 | Fort Jessup, Arkansas. -..)..-.....--....- ee “ G. Beckwith, 

20° |-Salt Laker Utalite.s.sec-celsaeisicc ne cece hee one C6 Cs aes eee et 2 | 
J | Kort’ Townsend) Orepons=- tae. =. ee e--- [eee G05 scene tac eee ene 
7) NorthernMAlexas 25 ohsc cele see mee smome= Kumlien & Bean.....-.. 
2 | Milledgeville, Georgia... .-. Dane “4, VST Pate see See ee 
3 | Montgomery, Alabama..--| July 12,1876 )-..-.- -- 20 -. 2-22. So ceeees 
Me RES eco eee econ ebessaeneceesa Maj. J. Le Conte..-.....-. 
1 | iiberty: County; Georbian| 3-206 ae. eee ae ee a eee 
1 || Beaver, Utah <2. -=)(22.- 2 Sept., 1872 | Dr. a. OV arrow) s2snt-0 
4 || Caltfornias o=.15% tne 4875.4. --- Osan eee ncaiae 
4 unos George County, | May, 1874 | Dr. r FH eBeaNe. son esses 

Maryland. 
1,; San, Francisco: California) |; 22.222 eeecee lace ee ee ae ea 
3 | Clearwater, Florida -.....- July 14,1879 | §..0Walker..-....-.-... 

23 || Georgiana, Wloridal. >... 3-closser cannes William Whitfield ...-.- 
2 | Nashv ille, ‘Georgia SABE cor July 15, 1880 | W.J. Taylor .....-...--. 
1 | Clearwater, Florida .......! July 14,1879 ! 8. T.Walker......--.---- 

Nature of 
specimen. 

Alcoholic. 
do. 
do. 
do. 
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| | Number ree : NY. : 
Eaalogue of speci- Locality. pisencol | From whom received. | tent tad 

mens. | 

| 

10100 1 | Southampton County, Vir- | May, 1879) | A. Li. Kormlien..--.--.-- | Alcoholic. 
ginia. 

11390 i FeMalipins Wont its#) Sates 42: |B se See fact 2c Saul. Walker ec sos24 42. | 
9578 il |), (0) seeice. cee soto ace Fetes sj |socbheacest asece) Shee a ainws se dimasn fein ei = 25m do. 
9763 2| Prince George County, | June 1,1878 | William M. Wilson....-. do. 

Maryland. | 
9083 CB\| (El) eae shes Seno tec eeens| eer Sseochor coon tospedoonere: cSa>ropmeqsope | do. 
8330 41 | Kinston, North Carolina..|............--. Welsher & Quinn.....- do. 
8825 1 | Union County, Tennessee. ...---.---.---- J.N.B. Scarborough .-.. do. 
5391 3 | Pointsville, New URIS aaa eRe ee WeBishopeeeae. esseee ee do. 
8290 st District of Columbia . | Nov., 1874s\(de Palmer osss-2ss2 00.25 do. 
2175 UWE) 2B cao ececesoncesoeds sor |Gsee Geol ossOCH bce cS aS ore poses ooSEsees do. 
9510 2 eee Statess-s---o2--- | sscose- ceesosce jonesoooasooh tsagvodeccrse do. 
4933 Gs\iSaltubake: Utahas.245-s--- oar aaizic\neiae neil ateneerne Mattaneia ce cao ae do. 
8816 3 | Union County, Tennessee _| sosecessecdsoce af N. B. Scarborough . . do. 
9309 ie Sonth Garolinads ssa) e | emo cl ese oe Barryeseesedecnteccs cece do. 
8963 1 | Kinston, North Carolina..|.-.--- JS obR see JiaN adit hy eeeeebease do. 
8806 De WA ousia Georeia. se csec. |= anes aeh eae | William Phillips .-...-- do. 
5106 1 (?) ce orainutcimereltar al Prof. J. B. Mitchell ...-- do. 
9082 1 | R. Kennicott.....-..-.- do. 
9281 PIANC ae moe dea ene ese oa rated ben lna pacopnoos bas anus capee SoLEEraraotes do. 
5136 i | R. Kennicott2.5..--022¢ do. 

iUPSE) |Gepoeocead BD W.. Henshaw o:220. 55 do 
152900 o = oe === == Cherokee N a de in didn bececeee eee James Mooney ....-..-- do. 

Territory. 
IGSSP)) beneeseone Beaver County, Pennsyl- |--------------- | J. E. Springer-_--.----- do. 

vania. } 
WAST eee econ Cherokee, North Carolina.|.....-.-...--.- ; James Mooney ....-.--- do. 
G2) | a Roanoke, Virginia BAG NIE eee Ee U.S. Fish Commission -. do. 

16696—7 |---:------ Ste Many. GeOnpiai 2 ce|snoee secs e ee | C. F. Batchelder ......-- do. 
AVS reas << 27. Great lalisy Mearylandesee|soces cece snes Chas. W. Richmond .... do 
LOGUE | loc e boosted legoms obec Sagtoprs eaE een amd loos CocObooUne PeSendoSéSecs. Sheoasss6s66s do 
TAC SaeseSanoc Neches River, 14 miles 

east of Palestine, Texas. |.-------------- U.S. Fish Commission -. do 
17813-15 |.-...-...- Mimvieron,-Alabamaresce|s=-ee csenil= | Dr. R. W. Shudfeldt .... do. 
19037-8 | -seerisors4 Takoma Park, District of | 

| Columbia. |GSaSesoogtnscsd ose ee COs. ess Seee teens do. 
19256 Wyandotte, Indiana ......|-...-.---..-... George P. Merrill....... do. 

22181-2 Point Lookout, Maryland.|..-------.----- R. Ridgway eseeeeseeras do. 
22622 Oxon Hill Marviand. 222 2) |eeesene ces en | J. W. Scollick .......... do. 
17403 Alhambra, California ..--. Vawesice ca scaee | C. W. Richmond........ S. oceiden- 

talis, aleo- 
holic. 

17410-11 2)! Pasadena, California......|.------------+-|----- (lM asacocscaoccoecsoe do. 
16178 Ualeoalems Orepones- 525.07 6-e | aso eeescoes ees | OB. Johnson oh SC do. 

17914-20 fmiebresnon Californias s..c2cs| ss ccc cases es WG@edtisenc’-<5o5 ceeeee os do. 
21167 ieee Alor alto, Calitormian as: o.\eescrese-e see Prof. C. H. Gilbert. ....- do. 
2858 | 1 | Cape Flattery, Washing- |.-..--....-.-.. Lieut. Trowbridge ----- do. 

| ton. | | 
2850 ful Stoll AGO ass; eee el caeee cases. oe ler Ginkley.cces.see es do 
2860 ib eRaset sounds. s2sec05 250 [see eose coer Governor Campbell..... do 
2865 Dalton terey, Califormiaue o- cs|> ---cee mele come Wr La ylOns senses do. 
2857 1 Fort Re ading, Calitormiae.|=-4--42 =s0e-2e> Dr. Hammond .......... do. 
2915 1 | Head of Humboldt River.|.--------. eee ar UM ancoct oqcdaneesoacc do. 
2901 A enonbballes Ono ms se. feel aesec see aee eee DreSuckleyces ees do. 
2926 1 | Fort Townsend, Oklahoma)....--.......-.|....-. GOR aE ae estar do 
2918 S| rom: Mie x'¢:0)5 to) R10) isascn oneness: Dr. Woodhouse........- do 

| Grande. 
2913 1 BLOTM ALE es acisee esissh ie sae sheer aaee wl. sesec a teena emaaeseeee sais do. 
2851 2. Presidio, California ...-..-- gnaaistncisocece Lieut. Trowbridge ...-. do 
2846 40 | Petaluma, California...... [otetetceeeeeee Mr: Samuels: -<.2.. 325.2 do. 
2928 ou Hort Umpouar----—<cece~ beseaccacressas DrsViollum\ eee. cas sae do. 
2931 1} Northern Pacific R. R eI Se eect ocmeiene Governor Stevens..-.... do 
2837 TR Salt MaKe eeenes = Stee eos laneeee aaee.ceciee Capt. Beckwith. --...-...- do 
2919 1 | Monterey, California... .. | ESCA oe Lieut. Trowbridge...... do 
2866 1 Upper W illamette V all@ys|soscee nc oes Lieut. Williamson. ..... do. 
2838 1 Benicia, California ......-. bee Pear Ta ee (UW Sbeoc he sbasoseseee do 
2843 2 | San Francisco, California..|............--. Mr. R. D. Cutts wees oeteu do 
2839 Siler Gi Ae BPs eRe eee Peerete Sere cca Dr: be Conte, =e 222---..- do. 
2841 aul pSteLLAGOOM': eee wae eee. [eecocesamecee ' Governor Stevens ...... 
3072 PW POr et SOONG sacec tee .ccteselc|- sate Yon U.S. Ex. Expedition ....|S. frontalis. 
2871 APO LION Ie no arene Se ee a water wreaeeece Dr. Coopersss-<s.cc.-s 22 do. 
4355 SaOVe Sone seca e- Pet cen ool laces umes Ex. Expedition -.--- Lone do. 
4356 1G ESar RLANCIsCOlecs sc oo eine lepcce eee meer eee Oe ee ccne oeaee do. 
4357 47)" Sacramento River-..2s..s-|2>- <2 cee Ree oe Es de Mover este ct oe do. 
9262 Bel e@alitorninercesseen sacs eee ER ESE SSS eee Mii Stonescos. opens. do. 
2851 1 | Presidio, California ....... eee Aen actee Lieut. W. P. Trowbridge, do, 

| U.S. A. 
2837 HRIRINGRI SOR. oc, oc wee mes 5 [Sabet agititte Lient. E. G. Beckwith, do. 

| U.S. A. | 
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Number or 
Patalogne of speci- Locality. My ueu.cok From whom received. See 

mens. 

2903 iMiehorteDallag Oregons. << .2-|2ss-<.<nocsenie Governor Stevens....-.-- S. frontalis. 
thet Y Bil eer eee Monterey, California.....-. Oct. 6.| Bailey s22os2 esos eee | do. 
THE Geico’ eee Oe aie cheec erence Oct. 3) | etre GO). cet ecese aed. seaeee do. 
BETAS) ani cceersae a5 GO Sosee ne eee eee Sept. PA Bea dO socck amet ade aeee do. 
UST40h ee. ee ee been DOzceoieoe we etme se Sept. 30:|oasee UOt -aeenevccee essen es do. 
4358 15 | Fort Tejon, California.-.-.|...-......-...- Qo ADS Vesey 2-2 nena S. longipes. 
4359 1b es GO soo 8 soe se oes aks seides eee nee cod WN SRS s5 5 poe Sascsac do. 
4115 1.| Rejon Valley California...|-...---5-eeeee- | Lieut. Williamson......- do. 
2872 2| El Dorado County, Cali- |............-.. DrsBoylevi=s 22 2e- 3.25: do. 

| fornia. | 
2847 2 | Salt Lake, Utah...........|-.. --| Capt. Beckwith........-- do. 
2923 1 | San Diego, California 2 =o) Min Cassid vec) tao cee do. 
2863 | 1 Salt ake ss. passe -| Capt. Beckwith.-.--...... do. 
2828 4 | California Mountains... .| Mir Skiibon sso sees do. 

16511-12 2 | ColoradoDesert, SanDiego .-.-. o| (Ca OLRCULbic cp csascnoas- do. 
County, California. | 

| 

SCELOPORUS UNDULATUS TRISTICHUS Cope. 

Sceloporus tristichus Copr, Report U. 8. Expl. Surv. W. 100th Mer., Zoology, V, 

1875, p. 571. 

Scales of the head smooth; supraorbitals in only three rows; a median 

series of transverse plates bounded by a row of small ones internally 

and externally; frontal di- 
vided transversely; interpa- 

rietal wide as long; parietals 

undivided; scales in forty 

rows from head to base of 

tail, well keeled and strongly 

mucronate, a little larger than 

its lateral, which about equal 

the ventral; four preauricular 

free scales; a granular patch 

behind lateral fold of neck; 

when the short hind legs are 

extended forward, the end of 
the external toe reaches the 

axilla and the’ longest toe 

reaches the prehumeral 

pocket; femoral pores, six- 

teen. Color light olive-brown, 
Fig. 59, with a pale lateral band on 

SCELOPORUS UNDULATUS TRISTICHUS COPE. each side, separated by seven 

ae rows of scales. This dorsal 
New Mexico. 

space is crossed by undulat- 

ing, narrow, black cross bands, 
which are interrupted in the middle and pale-bordered behind; a brown 

band from the eye to the middle of the side, where it is broken into 

spots; legs and feet black-speckled; some black longitudinal lines on 

posterior face of thigh; blue of the sides well separated below; a sub- 

Cat. No. 8613, U.S.N.M. ; 
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round blackish-blue spot on each side the throat. This subspecies is 

about the size of the S. u. consobrinus, but it rather resembles in color 

the S. wu. undulatus. It has only one occipital plate on each side, and the 

arrangement of the supraocular plates is unlike that of any other species. 

Posteriorly the large transverse supraoculars are only separated from 

the superciliaries by a single series of lanceolate scales like the super- 

ciliaries. For their anterior half they are separated from this lanceo- 

late series by two or three wider scales, forming a single row. There 

are two to three rows of rounded scales in the same position in the S. w, 

undulatus and S. u. consobrinus. In the former subspecies from both 

coasts there are two rows of scales between the suborbital plate and 

the superior labials. In the S. wu. tristichus there is only one such row, 

which consists of lanceolate scales. Thus this form differs from the S. 

undulatus in a direction the opposite of the S. biseriatus. 

As to colorations, there are eight cross bands between the groin and 

axilla, while in the S. wu. undulatus from both coasts there are five or six. 

Measurements.—Total length, 132 mm.; length to vent, 59 mm.; 

length to axilla (axial), 27 mm.; length to ear (axial), 14 mm.; length 

of fore leg, 24 mm.; length of fore foot, 11 mm.; length of hind leg, 
37 mm.; length of hind foot, 18 mm. 

This form differs considerably in appearance from the S. undulatus, 

but as it is represented by but one specimen it may turn out to Lea 

variety of that widely distributed species. 

Sceloporus undulatus trastichus Cope. 

- Number | - 
catalogue of speci- | Locality. From whom received. 

Re mens. 

; c= ee : fark, eI on Oc Pe 
8613 Lo EROS NG wAMlexiCOse..acece cise sta = .---. U.S.G.G.Survey West of 100th Meri- 

dian. Dr. H.C. Yarrow. 

SCELOPORUS UNDULATUS CONSOBRINUS Baird and Girard. 

Sceloporus consobrinus BAIRD and GIRARD, Marcy’s Report on Red River, Reptiles, 

1853, p. 237, pl. xX, pp. 5-12.—Barrp,U.S. Pac. R. R. Surveys, Whipple’s Report, 

Reptilia, 1859, p. 5.—Corr, Bull. U. S. Nat. Mus., No. 17, 1880, p. 17.—StTKEJ- 

NEGER, N. Amer. Fauna, No. 3, 1890, p. 111. 

Sceloporus garmani BOULENGER, Proc. Zool. Soc. Lond., 1882, p. 761, pl. Lv1. 

Supraorbital region with one cresentic series of six large transverse 

plates, embracing a much smaller one (of four or five) in its concavity, 

the whole bordered by a complete row internally and externally. Two 

central single plates, with a third more anterior, surrounded by five 
others, the plates all smooth. Occipital large, with two or three plates 

on each side, free portion of longest hind toe reaching to middle of 

occipital plate. Scales of back, rump, and sides of body not conspicu- 

ously different in size, those of tail alone larger. Dorsal scales angu- 

lar, strongly carinated, mucronate with free spines and with lateral 
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denticulations, the belly scales decidedly notched. Scales in inside of 

femur and behind anus smooth. There are about forty-one oblique 

series from head to above anus; about thirty from the lateral cervical 

folds. 

General color above, yellowish olive, with two well-defined narrow 

lines separated by about eight scales, and a broad median dorsal stripe 

of the ground color. Between each lateral and the dorsal stripe is a 

series of well-marked oblique short lines about two scales wide. A 

Cy = 2 

<44; 
gee 

eer 

QQ 

SRS % 

=ieee 

Fig. 60. 

SCELOPORUS UNDULATUS CONSOBRINUS BAIRD AND GIRARD. 

== 11 

Cat. No. 15695, U.S.N.M. 

dusky lateral stripe, with a yellowish one below it; a short horizontal 
line on the shoulder; beneath yellowish; tail without bands; sometimes 

a row of dusky blotches above. Male with two confluent bluish spots 

on each side the chin. Side of belly bluish; cephalic plates somewhat 

as in S. thayeri. . 
The prevailing color of this species is an olivaceous yellow, seldom 

greenish. On each side are two unusually well-defined stripes of clear 

yellow, the upper especially, which begins a little above the lateral 

ieee em 
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fold and runs back to the tail, which appears entirely without adjacent 

bars. It occupies a width of two half scales, the innermost of opposite 

sides separated on the back by a width of six scales (sometimes seven ?), 

the outermost separated by about three rows from the lower lateral 

stripe, which is bordered below by dusky, the under parts being yel- 

lowish. Between the lateral light lines is a dusky stripe, quite dark in 

adult males, though spotted with yellowish and really commencing 

behind the eye as a narrow line. Along the central line of the back is 

a broad stripe of the ground color, without blotches, and four rows of 

scales wide, and the interval between this space and the lateral stripes 

(one and two half scales) is crossed obliquely by a succession of about 

ten oblique dusky bars, from head to above anus. These bars are 

really the thickened inner legs of V-shaped marks, the outer legs in the 

dusky lateral stripe, but more or less obscured there, and sometimes 

quite indistinct on the back. Inthe male there is a dull patch of bluish 

on each side of the belly, but no black border. The dusky stripe below 

the lower lateral line, however, runs on to the anterior face of the thigh. 

The blue patches are separated on the belly by a wide interval. There 

is a blue patch, sometimes confluent and suffused with black, on each 
side of the chin. There is a short blackish line from the lateral fold to 

the shoulder, and several transverse ones across the top of head. 

The general impression of color at a distance is that of a yellow-olive 

sheen, with two lateral yellowish stripes and three dusky ones (the 

upper a series of blotches), with a broad uncolored stripe down the mid- 

dle of the back. There is no tendency to a meeting of the dorsal 

blotches, nor are there any bands on the tail. 

This form appears to me to be rather a race of the S. undulatus than 

a distinct species. I at one time supposed it to be characterized by the 

presence of two parietal plates on each side, but I find, on examining 

larger material, that this character is entirely exceptional. In fact, there 

is no material difference in the plates of the head between this species 

and undulatus, except that they are smoother. The scales of the hind 

leg and undersurface of tail are, however, much smoother. The most 

appreciable difference is in color, the latter never having the sharply 

defined yellow lines on each side, nor the broad unblotched stripe on 

the back. The tail of consobrinus also is always without blotches, except 

occasionally on the median line. The blue marks on the belly and chin 

are less intense. 

The smoothness of the scales ov the inside of the hind leg must be 

relied on in many cases to distinguish the species from S. thayeri (of 

much the same size) when the lateral markings are obscure. Even in 

this case, however, the light dorsal interval will generally be found 

well defined, and the tail without lateral, if any, blotches. 

' Specimens from the Upper Colorado region, Cat. Nos. 4360-4362, differ 

in some respects from the type, with an approximation to S. undulatus. 

This lizard is found all over Texas and is very variable in its charac- 
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It always has about twenty-eight transverse series of keeled uni- 

mucronate scales between the interscapula and interfemoral regions, and 

the lateral scales are not larger than the ventral. The head scales are 

smooth. There may be three or two rows of supraorbitals between the 

internal and superciliary scales. The colors are often brilliant, especially — 

n specimens from near San Antonio, where the sides of the neck and 

head are often of a bright rufous and the tail reddish and yellowish- 

brown at the base. It is very abundant from Dallas west to Fort 

Concho, and southwest to San Antonio, and in the first plateau region 

to the head of the Medina River. It is found on the ground, but 

always takes refuge in trees, running on and around the limbs with 

great agility. 

According to Stejneger' this species is common in the cedar belt of 

the San Francisco Mountain plateau in Arizona, 

Sceloporus undulatus consobrinus Baird and Girard. 

| 
Number : 

Cpialbeee) oBsreels Locality. Phen oy From whom received. | pen 

| | 
| = | 

4109 6)| Sam PedrowT emasi-ateete aloes aeeseace sc Colonel Grabam...-....-. A coholic. 
2910 3) (Camadianie.22:ccmeccessnt|escoss tse cee Whipple: <u sen secre ee do. 
2905 37 | Near Canadians? sé. cereale eee ete ee eee eas Ons -6st- rae ones do. 
2855 isl] PR Gd ARV Ofte eatesae etna Meas ole siereraeieret= Captain Marcy.........- do. 
2880 1 | Between Pecos River and |...-...---..-.. Major Emory -..-..-.... do. 

San Antonio, Texas. 
2895 10°) ‘SandsHills; Nebraska fig.) 22 ob eerie Dr: feaydienm<seste- saele do. 
2906 1. |-Gaudalup ee vandi hie perce sno ee Captain Pope ==... -<0~2<s do. 

Pecos. 
2908 | 1 | Headwaters of “Erinity |---.-.-2---<-.|---<- Ol OneSaboasbe seseessa do. 

River. 
2853 1 |eSanta Ritardel Cobrenc os cee- s+ .ceeaaee IDS AW ORB seapaaneo- do. 
2893 | 1 Bort, Pierre, Nebraska oaae|coscn nce cee Governor Stevens-...--- do. 
2876 ls PS te See eee aoe | eee te me ate Captain Pope ...-..-.... do. 
2854 1| Between El Paso and | ——. —,1855 | Major Emory ........... do. 

Janos, Mexico. 
2936 1") Werdierist: a-a---- aes 2 a2) Seletbee Olam Kee eters ae aoe do. 
2898 2. SONOnaR ea ate neu tales aS .| Colonel Graham...-..--. do. 
2883 1 | City of Chihuahua ......- de PORUS soccer Soest. do. 
2899 1 | Between Janos and San |.--.--.-..-...--. Major Hmoryi.- 2.0205 do. 

Luis Spring. 
2937 12) Sand Halls! Nebraskay--=- esses serene Dr Hayden a. -5-sse0s6 do. 
2833 4 | Republican River......-... Sept. 27, 1853 | Lieutenant Bryan...--.. do. 
2868 24) Hort Bierre; Nebraska tle. cetera Lieutenant Warren ...-.. do. 
4360? "| Joittie Coloradon sescemeees —— —, 1858 | Lieutenant Ives .....--. do. 
4361? 1) Upper Coloridosss5eecen asene cee teces|peses dO sees e aes tee eee do. 
4362? 1 | San Francisco Mountains.|........-...--.|---.- Ui eaSesonseosemecses4 do. 
8491 1| Fort Wingate, New | July 15,1874 | A.C. Barry...........-.. do. 

Mexico. 
8520 | i; (San. Juans River, iNew |$225--Gessse-0- Lieut. R. Birney, U.S. A- do, 

Mexico. 
5240 3: |Qaos, New Mexico 2. a. See eee Capt. R. Anderson, do. 

U.S.A. 
8161 | 1 Dome'Canyon; Uta sess 5cliis 5. 2. eee ae Dr AE Co Warrow jo. a- cee do. 
8163 2h itaintiold, Witahigcasse ateecn ——— OVE Sees QO asesseces seseeueee do. 
8555 1 | Southern Arizona ........ Oct.” —)1873"| A.W. Henshaw 222. eee do. 
4925 | 1) (CarsonsyP ass -ccees ons ec s6)aen-eeen eee C. MeCarthy -.---<--se-5 do. 
4821 | A Nebraska. ..3: Stste osc |etblow eis oeisle a oe lees eins ities = ahaa aera do 
4865 1 wantacWheoNe wa Mexico? .2s| so. cccce mene Howard <2.2scccnaeteeree do. 
5352 | 4: Mellowst0uG.csutos- + sees poseecee eee re Reynolds & Hayden .-.--. do. 
2899 1 San Luis, iNew Mexicd a: -|teeccbeae ices Maj. W. H. Emory, do. 

U.S.A. | 
8584 1 | Apache, Arizona ......-.. July —, 1875 | Dr. O. Loew ........----- do. 
8606 3 | Olamchu Peak, California | Sept. —, 1875 | H. W. Henshaw ...-..--. do 
8607 Ai sCalifornia, a. e174. crear so a= 4 ABTS: ids GO -pus-e eee eel do. 
8609 8 | Santa Barbara, California.) June —, 1875 |.-...- dO: 4 2c soon eneceses do. 
8643 1 | Mohave Desert, California | July —,1875 | Dr. O. Loew -.-.--.------- | do. 
8664 2| Virginia City, Nevada....| —— —,1875 | Exp. W.of 100 M........ do. 
9548 1|F Hee Wingate, New | —— —,1874 | H. W. Henshaw ......... | do. 

€X1C0. . 

‘North American Fauna, 3, 1890, p. 111. 
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Sceloporus undulatus consobrinus Baird and Girard—Continued, 

Number The > ‘ vet 's 

Seageue of speci- Locality. W Ben col: From whom received. Earns 
eb mens. i 

9634 1 | Peseao, New Mexico....-. July —, 1872 | H. W. Henshaw ...-..-.-- Alcoholic. 
12673 | 5 | La Paz, L. California. -..- ——— ——, 1882) ||| G: Belding. --------..--- do. 

15547-9 3 | Cook County, Texas ......|.-..-.---.----- | G. H. Ragsdale .......... | do. 
15686-7 P|) WEN el sian nd Saal BAG Sen enoclisensooncuseaces ) Ola Gkein) Soc s6acHacn = do. 

16827-84 7) || GIRS EVAR OE S55 s6e6n6| 5 sSdese dooenoas | TEL OW acho cbceseéase do. 
16927-30 {lallbeses CO natee sass eee cals wen bieeiacecis cies = ela Come aee: Gast seen do. 
16958-6 oO leeeee GI i Ce ae enc obsess acer SSeeErories Baten GOe. ccsetsse esse eee do. 
17234-5 Pa Maes Gon oreeap october aed laoepoaesacancrc Bonee WO Qoickeodacoe: eabenaat do. 
21256-8 3 | Long Pine, Nebraska.....|..-..-.-....--- U.S. Fish Commission... do. 

21488 1 | Hot Springs, Arkansas-..|.---.-.-------- H.H. & C.S. Brimley. ..-- do. 
22292-94 3 | Monilton, Arkansas .--.... \\SoSssoooossdesc Hy CSR est) secre sees te le do. 
17648-9 OUPNGATeineve dmerte Onc yaal secee seer ce inal seelebectc meisicis tensile eetinee “8. garm- 

South Dakota. | anv.” 

SCELOPORUS BISERIATUS Hallowell. 

Sceloporus biseriatus HALLOWELL, Proc. Acad. Nat. Sei. Phila., VII, 1854, p. 93 
(Posa Creek and El Paso); Report Reptiles Williamson’s Exp.; Reports of 

the Expl. and Sury. for Pacific R. R., X, 1835, p. 6, pls. v1, vu1.—Bocourt, 

Miss. Sci. au Mex., Rept., 1874, p. 197, pl. xvu bis, fig. 10.—STEJNEGER, 

North American Fauna, No. 7, Pt. 2, 1893, p. 184. 

Sceloporus smaragdinus Corr, U. 8. G. G. Survey West of the 100th Mer., Zool- 

ogy, V, 1875, p. 572, pl. xxrv, fig. 2, 1874, not of Bocourt; Proc. Acad. Nat. 

Sci. Phila., 1883, pp. 15, 18. 

Sceloporus wndulatus smaragdinus Corr, Proc. Amer. Phil. Soc., XXII, 1885, p. 399. 

Sceloporus undulatus var. bocourtii BOULENGER, Cat. Liz. Brit. Mus., 2d ed., II, 

1885, p. 229. 

Supraorbitals in one series of five large transverse plates, margined 

internally by one series and externally by two of smaller hexagonal 

ones within the superciliaries. Cephalic plates large, regular, smooth. 

Free portion of longest hind toe equal to the length of cephalic plates 

above. No decided difference in breadth of scales on back, rump, or 

tail above; the first, however, decidedly larger than those on sides. 
Dorsal scales angular, but the edges rather rounded, with moderate 

carination, very slight spine, and almost no lateral denticulation; the 

belly scales scarcely or not at all notched. Seales on inside of tibia 

smooth, without mucro. Femoral pores 14-16. About fifty oblique 

series of dorsal scales; thirty-five firm gular fold. Femoral pores about 

twenty. 

Above olivaceous gray (green to blue in life), with the dorsal series 

of rounded blotches, bordered behind with lighter gray. No cervical 

collar, but one or two small spots on shoulder. Chin and sides of male 
faintly blue. 

Head large and broad. Plates 3 (occipital), 2,1, 1, 2,3, and 4 to 

the four internasals. Lateral parietals large. External two rows of 

supraoculars flat and smooth, hexagonal, and truncate posteriorly. 

Only one row external to the last one or two large supraoculars. Five 

acuminate free scales bounding auricular meatus in front. 

The scales are small, there being but about fifty oblique series from 
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head above to tail, and about sixty-five around the body. They become 

smaller from the back to the sides, where they scarcely if at all exceed 
the belly scales. Abdominal and gular scales slightly notched at apex. 

The extended hind leg reaches to the orbit. ; 

The ground color of this species above is a light olivaceous-gray with — 

ten dorsal series of about ten round blotches, bordered behind by a 
lighter shade of the ground color. These blotches are three or four 

scales wide. There are faint indications of a lateral series of the same 

spots, but without any intervening light line. The hinder part of the 

thigh shows two blackish lines. There is a small blackish spot on the 

shoulder and another above it, but no indication of a collar. This 

SS Ty fener \Y Pie \\ 

y, 4, {) 

Fig. 61. 

SCELOPORUS BISERIATUS HALLOWELL. 

x 4. 

Utah. 

Cat. No. 8612 U.S.N.M. 

region and that of the groin show a few light yellowish spots. The 

sides of the belly and the under surface of the head are blue, the latter 

with the blue posterior, and anteriorly with a median light line and 

scattered spots. In old males the throat, middle of belly, and inferior 

side of femur may be black. 
This species is quite well marked, and is not likely to be confounded 

with any others from the West, excepting, perhaps, S. wndulatus. In 

this it differs in the larger size and the smoother and smaller scales, as 

well as in the plates of head, and the hexagonal shape and smoothness 

of the smaller supraoculars. Its limbs are longer, greatly exceeding in 

this respect S. undulatus. 
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This is the Great Basin species of the S. undulatus group, ranging as 

far southeast as San Bernardino, California. It is the handsomest of 

them, but displays great variety in the coloration, which, however, 

always displays green on the upper surfaces, and frequently blue. I 

have taken it in the San Francisco Mountains, southwestern Utah, and 

Summer Lake, Oregon, which is the most northern locality known to 

me. In the specimen from the latter locality there is a row of turquoise 

blue spots on each side of the back. 

In regard to the distribution of this species, Dr. Merriam, in the 

report on the results of the Death Valley expedition, remarks as fol- 

lows: 

Sceloporus biseriatus is one of the few lizards inhabiting both the desert ranges of 

the Great Basin and the interior valley of California. Specimens were obtained at 

frequent intervals all the way from the Upper San Joaquin Valley, in California, to 

the Upper Santa Clara Valley, in Utah, about 10 miles northwest of St.George. On 

the east side of the Great Divide, in California, it was obtained on the Panamint, 

Argus, Coso, White, and Inyo mountains, and at the east foot of the Sierra, in 

Owens Valley (on Independence Creek). On the west side of the Great Divide it 

was common on the west slope of Walker Pass, and thence down into Kern Valley 

to the neighborhood of Kernville, and southerly along the west slope of the Sierra 

to Havilah and Walker Basin, and northerly to Three Rivers. It was common also 

in the Canada de las Uvas and in the Upper San Joaquin Valley, where specimens 

were collected on the Charleston Mountains (near Mountain Spring), on Mount 

Magruder, in the Juniper Mountains, and in the Grapevine Mountains. 

A black form (having the belly intensely blue-black) was found on black lava rock 

in Diamond Valley, Utah; on the Charleston Mountains (near Mountain Spring), 

Nevada, where itt was found both on rocks and on juniper trees, and on the White 

Mountains, near the eastern boundary of California. In the latter locality it was. 

common on the summit of the Divide, near the road between Deep Spring and Owens 

valleys, where it was frequently seen on and among light-colored rocks, which made 

it unusually conspicuous. It is entirely possible, however, that this very striking 

contrast is a protection, causing the lizard to resemble the dark cracks in the rocks 

when viewed fron’ above by passing hawks, 

Sceloporus biseriatus Hallowell. 

we | Number | Neer - 
Se of Locality. From whom received. Natune ee noe 

atts specimens. i 

| 

2836 1) Pacifie RR. SULVOY! .s..-c0.c-- Lieut. Willliamson.......... Alcoholic. 
2829 bal Peooe OO sascne ee mec eeeee ae bea oaoes COME ec aee a cent ec scee do. 
8612 Ih | PROaAVeOreUtAll «2 oc ceelese cenieee WHC HW ATLOW soc. cmiccn see do. 

Bnaieteze | <iais IDM CV AUR aot eee saeicm celts dees s Soe Obes tne inca Gane es do. 
Boeransoe IN| pwome, Canyon dUitan sso: ss 2| eee Ot. 2 oe ce onan sees do. 
PUPS UGS I Ae eae ee Witch Creek, Santa Ysabel, San | H. W. Henshaw........-.---- do. 

Diego County, California. 
DUS DTG sceb cae Shale ae Oa rE ne at Ske rea Bes ee a GOs i ee ee do. 
BURG —=GON Ereme aan lec se ae A Ra es oer es eee Uae See amts, see do. 
PA ETS to Bone eee Seen (One es occ ae ew] ars 3° (iy Ree ane See Oe Se do. 
CONEY) P| (ee lO etee ee tte secs cece tea. salteces Os 22 eee ere do. 

BLIGE |S. 2s -| San Jacinto, California.......... phases Guilbertyess-ose sane do. 
22588-91 |......-.-.- Near San Diego, Californio...--. Ps ive ODOM Ghee sale eeeaerer do. 
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Sceloporus biseriatus Hallowell—Continued. 
= 

ee Ss oO 2 | 

7 | sex and ee Alti- When | From whom 
om age. Locality. tude. | received. received. 

Feet. 
18147 | Male... 8,000 | Apr. 19 | Nelson 
18148 | Male... 6,000 | Apr. 4 do. 
18149 | Male -.. G 000" |2-do8 ~ do 
18150 | Male... 6,000 | Apr. 3 do 
18151 | Male - 6,000 |...do... do 
18152 | Female 1) 6,000 |...do... do. 
HRI5s i Memalet Oo Os acces deere gan tac sme na cota eee ee eee eae Mar, (— do. 
18154 | Male ..- 26,000 | Mar. — do. 
18155 | Male ...| Panamint Mountains, Willow Creek, California.-..| 4,500 | May 19 do. 
18156 | Male ...| Panamint Mountains, Johnson Canyon. California .|.---..... Mar. 31 | Fisher. 
18157 | Male... E do. 
18158 | Male... do. 
18153 | Male -..- do. 
18160 | Male... do. 
18161 | Male --..) do. 
18162 | Female- do. 
18163 | Male -.. do. 

18164 | Male .-- do. 
18165 | Male ---| do. 
18166 | Male... do. 
18167 | Female. do. 
18168 | Female? do. 
18169 | Male... Palmer 
18170 | Male -.- Merriam. 
18171 | Male...) Palmer. 
18172 | Female-| 2 do 
18173 | Male ...| ) do. 
18174 | Female. f do. 
18175 | Male... South Fork Kern River, 25 miles above Kernville, |......-. July 7 | Fisher 

California. 
18176 | Male ... seer anle: Calaltornig 2). oes sec tennis oe aoe an eal eee | June 23 | Palmer 
TS177-) | Mialo so: | MISO aes e Ser ee aoe see oh tem cine reas Ste ee Seta ate nee ae rsdn eee do. 
18178 | Male ...| South Fork Kern River, California.:............... 2,750 | July 7 | Bailey 
18179 | Male. yo er Basin, California Fisher 
188901 Weuiale.s| f=.edor. eet os cee oo es do. 
18181 | Male. Hagel: Galiformiawess.-.a2 sce esas aaa ee ee Palmer 
18182 | Female3|..... do Des pa ace oe Rema ak qacitnne SaDoe bea meeee nee do. 
181837) Memales| ooo cdo eae aie ass ae ete Sec ik ras a ote DS ce -| Merriam. 
18184 | Female. Teed County, Horse Corral Meadow, California - Palmer. 
18185 | Female?}..... C13 Seas Rea SS i ee a A ie ap do. 
18186 | Female-}....- (Be ecsO Sema Ro> Sth Ree PAE Seis Shion Cec nOre .| Fisher. 
18187 | Male ...| Walker Pass (west slope), Calalifornia.......-..--.|--...... July 7 do. 
18188 | Male - Casts dedas-U vas) Calitornias 2 5202 Ve2 eee eset ee eece os Oct. 14 | Nelson. 
18189 Young - Gabe OE See aceaener: 052 sent 6 obese ase hero asscaee asses ee. do... do. 
18190 | Male - White Mountains: California... -sswcteo cers soe ns 8,000 | June 9 | Merriam 
18191 | Female.| Soda Springs, Kern River, California ..............-|..-..--- Aug. 15 | Bailey 
18192 :|Male! =| Lbree ‘Rivers; Califormin=—- soneas == nena ates etee = nieie| ante ole July 28 | Fisher 
181935); Hemale:|Lnlane: Caltornia sma acme sae seis tena earliest | lee ale July 21 | Bailey. 
18194 | Male ...| Kaweah River, East Fork, California.........-.---- 5,600 | July 29 do. 
18195 | Male...) San Joaquin River, California cc ths abe ee 7,600 |...do....| Nelson 
18196 ! Male ...| Argus Range, Shepherd Canyon, California .--.....)---..--. May 7 | Fisher 
18197 | Female. jae slope High Sierra, Independence Creek, Cali- | 6,000 | June 21 | Stephens 

ornia, 
18198 | Male .... Charleston Mountains, Mountain Spring, Nevada -. 
18199 | Male... 
18200 | Male ...!. 
18201 | Female.) 
18202 | Male... 
18203 | Female -d 
18204 | Male...) J os Mountains, 12 miles east of Panaca, 6,700 | May 19 | Bailey 

evada. 
18205 | Female.| Grapevine Mountains, Nevada ..-....---- See eee 6,400 | June 10 | Nelson 
18206 | Male ... _ Ten niles west of St. George, Utah4...........---.- 4,800 | May 16 | Bailey 

1 OUne: 2 About. 3 Adult. 4On lava rock. 

ed le a 
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SCELOPORUS THAYERII Baird and Girard. 

Sceloporus thayerit Baird and GIRARD, Proc. Acad. Nat. Sci. Phila., VI, 1852, p. 

127.—Bairp, U. 8. and Mexican Bound. Sury., II, 1859, Reptilia, p. 6.—Bo- 

COURT, Miss. Sci. Mex., 1874, p. 176, pl. xvul, fig. 5. 

Sceloporus consobrinus BAIRD and GIRARD, Marey’s Rept. Nat. Ilist. Red River, 

1853, p. 237. 

Cephalic plates much as in S. wedulatus. Vrontal undivided. Free 

portion of long hind toe reaching from mouth to middle of oecipital 

plate. Dorsal, rump, and caudal scales about equal, the front rather 

larger than the lateral scales. Scales above angular-pointed, with 

conspicuous keel and spine, with decided lateral denticulations. Belly 

seales are quite decidedly carinated, those on inside of the tibia and 

behind anus still more so. There are about forty-two oblique series of 

scales on each side the back, about twenty-eight or thirty from the cer- 

ee 

Fig. 62. 

SCELOPORUS THAYERIL BAIRD AND GIRARD. 

PASO) 

Texas. 

Cat. No, 5887, U S.N.M. 

vical folds. Femoral pores about twelve or fifteen. Light lines on each 

side of the back, separated by six or seven scales only; between these 

two series of dark blotches. Male with a continuous, well-marked black 

stripe on the sides, from above the arm, and a blue patch on each side 

the belly; black internally and behind; a black patch on each side the 

posterior half of chin, sometimes (not always) confluent internally, each 

one with another always distinet one of blue. 

This species has a close resemblance to S. undulatus, and sometimes 
is distinguished with great difficulty. The interparietal is larger, the 
parietals smaller, and two on each side instead of one. The seales are 
more strongly carinated. The light stripes on each side the back are 
near together, being separated by an interval of only six or eight scales 
instead of ten. The black lateral stripe is much more distinet. There 
is a greater interval between the blue patches on the belly. The blue 

NAT MUS 98 25 
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on the chin is in two patches instead:of one, as is more generally the 

case (though not always) in undulatus. The size appears considerably 

less. The dorsal markings are more in the shape of triangular blotches, 

as in the form S. occidentalis, than in undulating narrow lines. 

The lack of distinet yellow lines and the presence of the lateral — 

black stripe, with the carination of inferior tibial and postanal scales, 
will distinguish it from S. vu. consobrinus. This form is, so far as known, 
restricted to southwestern Texas. It is peculiar in the genus in the 

carination and acumination of the ventral scales, and in the same 

character of the scales on the inferior surface of the tibia. The 

seales external to the large series of supraoculars are less numerous 

than the species of this section, approaching very nearly to the type 

of S. tristichus. 
Sceloporus thayerii. 

Yataloone| Number 
puealoeye of speci- Locality. From whom received. Nature of specimen. 

"| mens. 

2900 1 | San Antonio,Vexas=.<---5-- Dr WViOOCNOUSC eens ee la Alcoholic, 
2859 J indiarols, (exassercmeaicecer CaptsBhOpesccc-aeocee es see do. 
2912 2) | Maglesbass).-cos-seeeeeeee = SAIS O ROU 2.0 = im ate tale ais snsteey tetas do. 
2850 19) indtanolas oe. se seem ee ean (GapipPopes acces -m-se enone do. 
2887 BH Bacisc dO, Secs seccune- mares CoimG raha see seca ane Type. 

» 2896 8 |cSan ‘Pedro: Texas. =. ..2ece-e |e eee WO} se oc SE eee ae do. 
2907 le Coai@recks sas e eee aeeee Lieut. Whipple -.--..---.-.. do. 
3075 4 | Fort Bliss, New Mexico..... Or ACrawaOlduerne sere oes do. 
2864 2 | Indianola to Nueces .-.....-. Cap hrlOpes-socese sce eee do. 

SCELOPORUS GRACIOSUS Baird and Girard. 

Sceloporus graciosus BAIRD and GIRARD, Proc, Acad. Nat. Sci. Phila., VI, 1852, 

p. 69, pl. vu (Salt Lake), Type; Stansbury Great Salt Lake Exped., 1852, p. 

346, pl. v, fig. 1.—Copn, Proe. Amer, Phil. Soc., XXTI, 1885, p. 395. 

Sceloporus gracilis BAIRD and G1RARD, Proc. Acad. Nat. Sci. Phila. , VI, October, 

1852, p. 75 (Oregon).—GiRARD, Herpt. U. S. Expl. Exped. (Ch. Wilkes), 1858, 

p. 386, pl. xx, figs. 1-9.—BocouRT, Miss. Sci. Mex. Rept., 1874, p. 190, pl. 

XVIII, fig. 4. 

Supraorbital region with a large crescent of transverse plates (much 

broken anteriorly) with a second smaller in its convexity. Two more 

external rows and an internal, making five in all. Cephalic plates 
smooth. Two middle verticals. Occipitals with a row of small, smooth 

plates behind. Free portion of hind toe reaching to middle of occipital. 

Dorsal and lateral scales equal, acute, rather spinous; about fifty rows 

of scales from head to tail. Femoral pores about fifteen. 

Olive gray with two light lines on each side; scales wide, not mar- 
gined by black, separated by eight rows of scales. Two series of elon- 

gated blackish crescents on each side the back. A vertical black 

line from dusky lateral bar on neck to shoulder, with a whitish one 

behind it. A bluish spot above insertion of arms. Two black lines 

on posterior face of tibia. Chin in male marbled with blue; sides with 

a blue patch separated below by seven or eight rows of scales. 

Lateral gular flap very small, almost wanting; only indicated by the 
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small size of scales in the subjacent cavity. Occipital plate very large, 

subtriangular or pentagonal, broader than long, with three lateral 

plates, all quitesmall. The series of cephalic plates is occipital, 1, 1, 2,5, 
and two or three smaller series to the nostrils. All are perfectly 

smooth. The supraorbital region shows one internal series of small 

plates, then a series of six or seven moderately broad ones, then two 

rather confused smaller series within the angular plates at the extreme 

outer edge. 

The seales on the body are all small, there being, as far as can be 

ascertained, about fifty encircling the body at the thickest part. Ina 

male about fifteen rows may be counted in the middle of the back in a 

space equal to the head in width; in a distended female only eleven: 

The scales on the tail are wider than those on the back. The scales 

== 

Fig. 63. 

SCELOPORUS GRACIOSUS BAIRD AND GIRARD. 

2 

Oregon. 

Collection of E. D. Cope. 

on the back are but little wider than those on the belly, certainly not 

one and a half times as wide. They are acute, conspicuously keeled, 

and mucronate behind, but with only slight indication of lateral notches, 

and that only close to the median point. The belly scales are very 

rarely notched, generally angular, but sometimes a little truncate. 

Those on the inside of the tibia and between the anal region are 

smooth. There are about fifteen femoral pores. 

The ground color of this species is brownish; olivaceous above, with 
two conspicuous yellowish stripes on each side, the two inclosing a 
rather darker stripe, and the lower with a narrow interrupted dusky 
line below it. On each side are two series of U-shaped or erescentic 
dusky blotches, one between the light stripes, the other above the 
upper one. They are separated on the back by a plain grayish line, 
equal to the width of two (sometimes three) scales. They really begin 
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at the head as stripes, one behind the middle of the eye, the other in a 

line with the suborbital plates, but above the shoulder they break up into 

the crescentic blotches, of which there are nine or ten, to above anus, 
These blotches are formed by a U of black, the convexity behind, and 

the legs filled up by darker olive than elsewhere. They are bordered — 

behind by narrow yellowish crescents, running into the lateral stripes. 
There is around black spot immediately above the insertion of the arm 

on a line with the lowermost dark stripe, and a short perpendicular bar 

from the median dusky stripe on the neck to the shoulder; in the male 

running along the anterior face of the arm, but always separated from 

the black spot mentioned. There are two well-defined black lines on 

the posterior face of the thigh. The legs are barred with dusky, each 

bar bordered behind by yellowish. The under parts are yellowish 

white, the chin coarsely marbled or reticulated with bluish, sometimes 

greenish white. The tail is decidedly banded and blotched. 

The male has an oblong blue patch on each side the belly, extending 

from (but not in) axilla to groin. The median light interspace is linear 

and about six scales wide. Theupper series of blotches is contained in 

a width of about two and two half scales; the upper light line is about 

one and two half scales. 

In some larger specimens from the upper Missouri (Cat. No. 2888) the 

dark crescents are more obsolete, and the blue on the side of belly is 

much darker internally, almost black, but does not extend on the anterior 

face of the thigh. In one specimen only, which appears to be very old 

and highly colored (Cat. No. 2842), the whole under surface of the femur 

‘is blackish, this color extending forward from the inner edge of the blue 

ventral blotches to the breast, separated there by a narrow light space 

from a blackish band across the throat. The space in front of the 

shoulder is black, with a white spot. The under surface of the head is 

blue, speckled with whitish, and faintly blotched with black. 

The typical specimens of S. gracilis (Cat. No. 3063), from Oregon, I 

can not distinguish from those of 8. graciosus except by the more obso- 

lete nature of the markings. They appear rather more slender, but 

this may be owing to having been preserved in too strong alcohol. A 

specimen from upper Pitt River (Cat. No. 2832) appears precisely like 

Cat. No. 2888 from upper Missouri; like them, having the blotches less 

distinct than in the type specimens. ° 

This species, though quite similar to S. scalaris of Wiegmann, is 

readily distinguished, with other features, by the smoothness of the 

cephalic plates, and by the definite direction of the scales of the sides 

of the body. 

This is a pretty species, which is especially abundant in the Great 

Basin region. The most northern locality of its range with which Iam 

acquainted is Summer Lake, Oregon, where I caught specimens. Stej- — 
neger records it from the Painted Desert, Arizona. I have observed a 

slight variety of it from near the city of Jalapa, Mexico, in the collec- 

tion of the Comision Geographica et Exploiadora of Mexico, 
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The following account of the habits of Sceloporus graciosus is given 

by Dr. Merriam in his report upon the results of the Death Valley 
expedition : 

This species, which is a characteristic inhabitant of the Upper Sonoran and transi- 

tion zones in northern Nevada, eastern Oregon, and Idaho, was very abundant on the 

sage-covered plateau of Mount Magruder at an altitude of 2,450 meters (8,000 feet) ; 

in the sage plains on top of the White and Inyo mountains near the boundary between 

California and Nevada; and on the east slope of the Sierra Nevada west of Owens 

Valley (at 2,450 meters, or 8,000 feet). It was common also among the sage and juni- 

per on the Juniper Mountains, along the boundary between Nevada and Utah. 

Sceloporus graciosus is generally found in company with such Transition zone spe- 

cies as the sage thrasher (Oroscoptes montanus), Brewer's sparrow (Spizella brewerii), 

the Nevada sage sparrow (Amphispiza belli nevadensis), the sage-plains chipmunk 

(Tamias minimus pictus), the sage-brush pocket mouse ( Perognathus olivaceus) and the 

sage-plains spermophile (Spermophilus mollis). 

Sceloporus graciosus Baird and Girard. 

| Number 
Cersleene of speci- Locality. From whom received. Nature of specimen. 

mens. 

2877 Sa let SEO) Eig bp 0) 8 eee Se Captain Stansbury -........- Alcoholic. 
2861 LO ci aoa ae Sena Hae eee OeaOee Dry Gambel= 22s -s.s2eee eee do. 
2888 5 | Yellowstone, Nebraska..--. Colone)) Vaughn -s--2---s2-- do. 
3073 CI ROLOM Olas eens cetera. oe Ex. Expedition . arte do. 
2832 1 | Upper Pitt River, Oklahoma.| Lieutenant W illiamson ...-. do. 
2969 MAP SICLVAUNOVARGL Beams. = 2c des cadcaccce-caedos cemeeean emeeer do. 
2842 TLS RSE a) CEN Coy a eee ee eee Lieutenant Beckwith. ...---. do. 
2844 1 | West of Rocky Mountains, | Governor Stevens ........-- do. 

Oklahoma. 
2881 I iesltielake: Utah=--..2+--c--- Lieutenant Beckwith. ....-. do. 

21168 1 Strawberry Valley, Califor- | Prof. C. H. Gilbert --.-...-.- | do. 
nia. 

22587 1 | Strawberry Valley,San Ja- | C. R. Orcutt................-. do. 
cinto Mountain, River- 
side County, California. 

8490 1} Abiquiu, New Mexico ...--. DrviOshiew=csoascese ae eae do. 
2877 dD) peali/ bakes Utah. -ss2s.-2-25 Capt. H. Stansbury, U.S. A. do. 
4978 DMIPULUA ea Soe ee ee we ee ee GeMcCarthy 2.22552 -cneeaee do. 

21478-9 2 | Umatilla, Oregon ........... U.S. Fish Commission -.---- do. 

U. S. | : 2 | 
Besanial Vanes Alti- | When | From whom | Nature of N.M.| Locality. , 

Nat sex. | tude. |collected.| received. specimen. 

Feet. 
18134 | Female-; Mount Magruder, Nevada ...........-- 8,000 | June 6 | Merriam.... Sage plain. 
18135 | Female.!..... LG er ee oe een eo 8 ae ee 820001222 dO. aes lesen. dos ee. ~ do. 
18136 | Female.}....- ilaphtaRs SES A ae pe eae 8,000 |..-do.-.--| Bailey ...... do. 
18137 |Male.. | Juniper Mountains, Nevada ........-_-. | 6,700 | May 19 | Merriam....| In junipers. 
18138 Female.) Juniper Mountains, Sheep Spring,15 | 6,700 |...do ~~. Barley. <---. 

| miles east of Panaca, Nevada. | 
18139 | Male -- -. High Sierra, west of Lone Pine, Cali- 8,000 | June 18 | Merriam..-. 

for nia. } 
18140 Female.) Panamint Mountain, Willow Creek, 6,400 | May 12 Nelson ..... 

} | California. 3 
18141 | Male... (2) (2) (?) (?) (2)! 

1 Without a iahel, but with the followi ing note by C. W. Rie anaes “Received July 2, 1891, with 
specimens from Grapevine, Lone Pine, ete. 
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SCELOPORUS VANDENBURGIANUS Cope. 

Sceloporus vandenburgianus CoPpE, American Naturalist, XXX, 1896, p. 834. 

This is a small species with small scales and very dark colors. There 

is not much difference in the sizes of the dorsal, lateral, and ventral - 

scales. Forty-five rows may be counted between the occiput and a line 

connecting the groins, and twelve in a head length. Between the groin 

and axilla thirty-five scales may be counted to an axillary area of smaller 

and smooth scales. The dorsal and lateral scales are keeled and mucro- 

nate; those of the inferior surfaces smooth and mostly feebly notched. 

Caudal scales strongly keeled and mucronate, and larger than dorsals. 

Two parietals on each side, the anterior the larger, and extending to 

the narrow marginal supraocular row, so that there is oniy one fronto- 
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Fig. 64. 

SCELOPORUS VANDENBURGIANUS COPE. 

x 1.5. 

San Diego County, California. 

Cat. No, 21931, U.S.N.M. 

parietal on each side. <A third parietal external to the other two. The 

frontal is not longitudinally divided. There is one series of six large 

supraoculars, separated from the frontals and fronto-parietals all round 

by a series of small scales. External to the large supraoculars is a 

series of four much smaller polygonal flat scales much as in S. biseriatus. 

Between these and the superciliaries is one row of still smaller scales 

(with an extra scale or two). Two scales on the canthus rostralis. 

Head scales all smooth. Six large free auricular scales. A single ver- 
tical prehumeral fold, inclosing a pocket of granular scales. Temporal 

scales keeled. 
The extended hind leg reaches to the auricular meatus. Femoral 

pores 16. Male with postanal plates. 
Color of adult male dark-green above, with faint traces of a paler 

stripe on each side of the back and of a few darker spots on each side 

of the middle line. Inferior surfaces dark blue, with a pale line in the 
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middle of the abdomen. Femur spotted with blue below; tibia and 
tail light-greenish below. 

Measurements.—Total length, 127 mm.; length to vent, 57 mm.; length 

to line of axilla, 22 mm.; length to line of interparietal plate, 13 mm.; 

length of hind leg, 38 min.; length of hind foot, 18 mm.; length of fore 

leg, 23 mm.; length of fore foot, 10 mm. 

Sceloporus vandenburgianus Cope. 

Catalogue Number c - : 3 - 
No. | Of speci- Loeality. From whom received. Nature of specimen. 

meus. 

| 2 Fr One | i 4 is 
21931 } 1 | Summitof Coast Range, San | Dr. E. A. Mearns.-.-.-.----- Alcoholic. 

| Diego County, California. 

I have seen of this species only one specimen, which is an adult male. 

The colors of the female may be expected to be somewhat lighter. I 

have dedicated it to Mr. John Van Denburgh, of San Francisco, an 

able writer on herpetological subjects. 

SCELOPORUS AENEUS Wiegmann. 

Sceloporus @neus \WWIEGMANN, Isis, 1828, p. 370; Herpet. Mex., 1834, p. 50.— 

FITZINGER, Syst. Rept., 1843, p. 75.—Bocourrt, Miss. Se. Mex., 1874, p. 205, 

pl. xvu1 bis, fig. 4, 4a, 4b.—Core, Proc. Amer. Phil. Soc., XXII, 1885, p. 394. 

Tropidolepis eneus DUMERIL and BiBron, Erp. Gén., IV, 1837, p. 309.—Gray, 

Cat. Liz. Brit. Mus., 1845, p. 210.—AuG. DUM“RIL, Cat. Méth. Mus. Hist. Nat. 

Paris, 1851, p. 78. 

A small species with an arched profile. Supracephalic plates keeled, 

arranged as in NS. scalaris, each canihus rostralis having two roof- 

shaped scutes; supraocular scales subhexagonal, in three rows, those 

of the internal row scarcely wider than long. The two frontals creased 

with a furrow; the posterior, nearly as large as the anterior, is articu- 

lated behind, along the shorter side, with the occipital plate. The 

latter, as wide as it is long, narrow in front, is bordered right and left 

by one or two frontoparietals and one parietal scute; behind, its outline 

is subround, showing in the middle a hollow in which is inclosed a small 

nuchal scale, a little larger than those on the upper part of the neck. 

Labial seales rectangular, eight above and ten below; above the upper 

ones there are two longitudinal series of lengthened scales. Anterior 

border of the ear bordered with scutella smaller than those which pre- 

cede them. Dorsal scales not notched, rhomboidal, strongly keeled, 

Sharply pointed, forming thirty-eight oblique series, from the nape of 

the neck to the posterior border of the thighs, eight longitudinal to the 

level of the shoulders, and twelve in the trunk region; eight of these 

Scales equal the length of the top of the head; ventral scales and 

those of the sides rather small, the latter feebly notched, forming by the 
junction of their keels longitudinal lines parallel to those on the upper 
surface of the body. Tail scales smaller than those on the body, except 
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at the base, where they are of the same dimensions. Tibia not quite so 

long as the shielded part of the bead. The femoral pores, less distinct 

in the female, number seventeen to cighteen under each thigh, and 

almost merge together at the interfemoral region. 

Measurements.—Total length of specimen, 104 mm.; length of upper 

sarface of head, 9 mm.; length of head at the level of the temples, 

85 mm.; length of body from chin to anus, 44 mm.; length of tail, 
60 mm.; length of tibia, 9 mm. 
Upper surfaces of the body olive green, mixed with a-.coppery reddish 

brown; two indistinct bands extend along each side of the body; 
between each two there are traces of black dots. Lower surfaces bright 

yellow. 

Says Bocourt: ‘‘Wiegmann’s type of this species is a female of small size, resem- 

bling Sceloporus scalaris in the following particulars: (1) arrangement of supra- 

cephalic plates; (2) scales on the sides have the carinw directed backward, forming 

by contact longitudinal lines parallel to those of the dorsal scales; (3) femoral pores 

merge together in the interfemoral region. There are some details, however, of no 

great specific value, which distinguish Sceloporus wneus from its relatives; head and 

limbs relatively short; scales of the upper part of the body rather large, and the 

coloration differs markedly in some respects.” 

According to Duges, the Sceloporus aneus is characteristic of the 

Texcocan district of the plateau. He records it from Guanajuato, 

Silos, Tupataro, Lamora, and Chilcota. 

SCELOPORUS GRAMMICUS Wiegmann. 

Sceloporus grammicus W1EGMANN, Isis, 1828, p. 370; Herpet. Mex., 1834, p. 51.— 

FITZINGER, Syst. Rept., 1843, p. 76.—Bocourr, Miss. Se. Mex., Rept., 1874, 

p. 192, pl. xvi1r bis, fig. 12,—Copr, Proc. Am. Phil. Soc., XXII, 1885, p. 395. 

Sceloporus pleurostictus WIEGMANN, Isis, 1828, p. 370. 

Tropidolepus grammicus A. DUMERIL, Cat. Méth. Coll. Rept., 1831, p. 77.—Gray, 

Griff. Cuv. Anim. King., IX, Syn., 1831, p. 43.—Dumérin and Bisron, IV, 
1837, p. 308; Cat. Liz. Brit. Mus., Ist ed., 1845, p. 209. 

Sceloporus heterurus COPE, Proc, Acad. Nat. Sci. Phila., 1866, p. 322. 

Head shields smooth or slightly rugose, anterior frontal not divided; 
a series of feebly dilated transverse supraoculars, a series of large 

scales external to them; two canthal seales; occipital a little broader 
than long; parietals very small, usually one pair on each side; ante- 

rior border of ear feebly denticulated. Dorsal scales larger than ven- 

trals, strongly keeled, not, or but slightly, mucronate, not serrate, in 

forty-five transverse rows between interscapular and sacral regions, 

forming oblique series; forty-five to fifty scales between the occipital 

shield and the base of the tail; twelve to fifteen scales correspond to the 

length of the shielded part of the head; lateral scales keeled, directed 

obliquely upward, gradually merging into the dorsals and ventrals; 

latter smooth, mostly entire; forty-six to fifty scales round the middle 

of the body. Caudal scales much larger than dorsals, with elevated 

keels, continued as ridges, in eighteen longitudinal rows, eight lines 
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beyond the vent. Male with enlarged postanal scales. Fourteen to 

seventeen femoral pores. The adpressed hind limb reaches the ear; 

tibia as long as the shielded part of the head; the distance between 

the base of the fifth toe and the extremity of the fourth slightly 

exceeds the distance between the end of the snout and the posterior 

border of the ear. Olive above, with transverse black spots; a narrow 

black scapular collar, interrupted medially; a longitudinal line in 
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Fig. 65. 
SCELOPORUS GRAMMICUS WIEGMANN. 

Tehuantepec. 

F. Sumichrast. 

front of thigh; male with a blue, black-edged, elongated patch on each 

side of the belly. 

Measurements.—From snout to vent, 40 mm.; head, 11 mm.; width of 

head, 8 mm.; fore limb, 18 mm.; hind limb, 26 mm. Reaches a size of 
66 mm. from snout to vent. 

This species is nearest the S. microlepidotus in affinity. It is not 
uncommon in Mexico. I have noted it from Yucatan, and Boulenger 
records if from Guatemala. Wilkinson sent it from Chihuahua, hence 
it comes within the scope of the present work. 
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SCELOPORUS MICROLEPIDOTUS Wiegmann. 

Sceloporus microlepidotus WIEGMANN, Herpet. Mex., 1834, p. 51. 

S. grammicus var. a, WIEGMANN, Isis, 1828, p. 370.—FITZINGER, Syst. Rept., 1843, 

p. 76.—Bocourt, Miss. Sci. Mex. Rept., 1874, p. 194, pl. xvuit bis, fig. 13.— 

Copr, Proc. Amer. Phil. Soc., XXII, 1885, p. 395.—-BOULENGER, Cat. Liz. 

Brit. Mus., 2d ed., II, 1885, p. 232. 

Tropidolepis microlepidotus DUMERIL and BIBRON, Erp. Gén., IV, 1837, p. 307.— 

Gray, Cat. Liz., 1845, p. 76.—AuG. DUMERIL, Cat. Méth. Coll. Rept., 1851, 

Brie 
oe dispar BAIRD and GIRARD, Proc. Acad. Nat. Sci. Phila., 1852, p. 127. 

Cephalic plates generally smooth, arranged very nearly as they are 

S. variabilis Wiegmann. Prefrontal scales rounded; two roof-shaped 
scales on each acanthus rostralis; occipital plate bordered posteriorly 

by a row of thick scales a little larger than those on the anterior part 

of the neck; supraoculars arranged in three longitudinal rows, some- 

times in four or five, making a region of hexagonal scales rather wider 

than long; anterior border of the auditory meatus having a serrated 

structure, formed by flat-pointed scutella, slightly larger than those 

immediately preceding; scales on the back small, rhomboidal and 

keeled, arranged in from sixty-six to seventy-nine oblique rows extend- 

ing from the nape of the neck to a line joining the posterior borders of 

the thighs; eighteen to twenty-one of the scales equals the length of 

the upper surface of the head; ventral scales and those of the flanks a 

trifle smaller; the keels of these latter scales are directed obliquely 

upward; tail covered with scutella, strongly keeled, as large again as 

those on the back; fifteen to twenty-two pores under each thigh. 

Upper parts of the body olive green, with a very narrow collar and 

bands of striped brown, giving a mottled appearance to the flanks, 

On the lateral part of the belly the males have two longitudinal black 

bands, very close together, bordered on the outside with blue. The 
collar region is sometimes crossed with black; throat a blue gray, 

thickly dotted with small, black spots. 

Measurements.—Yotal length, 140 mm.; length of head from the end 
of muzzle to the posterior border of the occipital plate, 14 mm.; width 

of head at the temples, 15 mm.; length of trunk from chin to anus, 61 

mm.; length of tail, 79 mm.; lenth of tibia, 15 mm. 

Sceloporus microlepidotus, regarded by Wiegmann in Isis as a variety 

of S. grammicus, differs from it only in having the dorsal scales smaller; 

but as these are variable in size in both cases, it is very difficult to 
distinguish always the species. 

The S. microlepidotus is abundant on the Mexican plateau, ranging 
north to Guanajuato, where it has been taken by Dr. Dugés. 
Localityx—South of Chihuahua. Donor, John Potts. 
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SCELOPORUS COUCHII Baird. 

Sceloporus couchti BAIRD, Proc. Acad. Nat. Sci. Phila., 1858, p. 254. 

Cephalic plates smooth. Supraorbitals in one large crescentic series, 

embracing a smaller one in its concavity; an internal and two external 

series in addition, the latter sometimes confused with the exterior cen- 

tral so as to have but two external to the large ones. Occipital very 

large, with large ones behind; one vertical. An anterior median penta- 

gon surrounded by five plates. Dorsal and rump scales very small, 

smaller than caudal, but abruptly much larger than the entire lateral 
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Fig. 66. 

SCELOPORUS COUCHIL BAIRD. 

9 
X ae 

Nuevo Leon. 

Cat. No, 2739, U.S.N.M. 

series; dorsal scales without mucro or denticulation; belly scales entire; 

about eighty-two series of scales from head te tail. Free portion of 

hind foot shorter than cephalic plates, in male longer than in female. 

Femoral pores about eighteen or twenty. 

Above greenish olive, irregularly varied with small dusky blotches, 

with indistinct border behind lighter than ground color. Two lateral 

stripes separated by about eighteen rows of scales. Side of neck and 

body dark indigo; an oblique whitish stripe on sides from groin; a 

perpendicular bar above the shoulder and several light blotches on 

and in front of shoulder, circumscribing a subcireular indigo patch 

with a central blotch. Sides of jaws with blue and whitish bars 

extending round on the chin obliquely backward. Female almost 

plain greenish blue; whitish beneath. 

This species, among those with the smallest dorsal scales, is also one 

of small dimensions. The head is depressed, rather pointed, but 

rounded at the tip, and the distance from snout to end of occipitals is 
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12 the width above. The hind feet are lengthened, the free portion of 

longest toe being equal to or longer than the head above. ‘The cephalic — 

plates are all perfectly smooth, the anterior ones finely punctured round 

the circumference. The frontal is longitudinally divided. The inter- 

parietal is large and subquadrate or pentagonal and pointed anteriorly. | 

There are two or three parietals on each side and a pair in contact 

anterior to this, then 1, 2,3,3 with three others to the plates surrounding 

the nostrils with four supranasals. The plates on the snout are so 

disposed anterior to the single internasal as to form a pentagon of five 

around a smaller. There are six transverse supraocular plates, with 
one internal and two external series, the latter sometimes indistinct. 

The scales on the body are all very small, at least eighty or more 

encircling the body. They are not very acute, distinctly keeled above 

and on sides, with moderate scarcely projecting mucro. No lateral 

denticulations can be observed; the belly scales, however, are faintly 

notched. The scales on the sides are much smaller than those on the 

back, especially on the side of neck and above shoulders, where they 
are almost paved and tubercular, not imbricate. 

The upper parts in the male are greenish olive, mottled irregularly 

with small blackish blotches, in which no serial arrangement can be 

observed. On each side of the back is a light-greenish line, the two sep- 

arated by about eighteen rows of scales, exhibiting as many lines of 

carination nearly parallel to each other. Below this there is no distinet 

oblique serial arrangement of carinated scales, except midway between 

fore and hind legs. The sides immediately below the light stripe are 

abruptly bluish black, bordered posteriorly below by a well-defined 

white stripe passing obliquely upward and forward from the groin half 

way to the axilla, and then broken tp the rest of the distance into a 

series of obsolete light mottlings and spots. Below this light space is 

an indigo patch on each side of the belly, quite obsolete and indistinet 

centrally and inferiorly, where there is an interval of eight or ten 

scales and no black inner margin, as in variabilis. The sides of the 
neck are deep indigo, with a distinct whitish band from the lateral 

stripe perpendicular to the insertion of the arm. Anterior to this is 

an angular light spot on the center of an indigo subcireular patch, 

bounded above and behind by the light lines mentioned, below by one 

or two yellowish spots. Anteriorly the sides of the neck are mottled 

with light spots and a yellowish horizontal line from the gape of the 

mouth. The sides of the jaws are crossed perpendicularly by five or 

six narrow light lines, which, on the chin, pass obliquely backward, so 

as, with their fellows, to form a series of indistinct and interrupted Vs, 

the intervals being blue. On the point of the chin, however, the whit- 
ish predominates. The posterior face of the thigh (covered with paved 

scales) is indigo, with a light stripe. The legs are banded transversely 

with dusky bluish. 

This is the most highly varied of all the North American Scelopori, 
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and is very difficult to describe. It differs in coloration from its nearest 

ally, S. marmoratus, by the absence of serial arrangement of dorsal 

blotches; by the decided  -shaped arrangement of the blue on the 

chin and the lines on the jaws; the white line on the flanks; the greater 

separation of the patches on the belly, and the absence of a dark 

inner border to them. The form differs very materially. 

A young specimen (Cat. No. 273La) has a more decided serial arrange- 

ment of larger and more quadrate dorsal blotches, and there is an 

indication of a dark blue patch on the throat, with a transverse whitish 

band connecting the yellowish patch on the shoulder. 

In the four female specimens before me (Cat. No. 2743) the general 

color is of a light bluish; greenish olive above, and whitish beneath. 

There is a faint trace of ten dorsal rows of small crescentic blotches, 
and of a lateral light line, with a dusky stripe along the sides, but this 

is very indefinite. There is no decided indication of the usual blotches 
or lines about the shoulder. 

This species is readily distinguished from most of its allies with 

small scales by the smoothness or the cephalic plates and the marked 

inferiority in size of the lateral to the dorsal plates. Those on the side 

of the neck and body for some distance behind the shoulders are almost 

like fine tubercles, not imbricated nor carinated. 

I have referred Cat. No. 2739, males and females, to this species, 

although there is an unusual difference in color for the sexes of the same 

species and the hind toes are shorter. In coloration this is one of the 
handsomest of the genus, 

: Sceloporus couchit Baird. 

Number} Sex F : Catalogue! 7“! : : When col- |, — Nature of 5 i-| 40€2 Ts rom W 2e 5 : Woe of speci and Locality lected: From whom received | specimen. 
mens. age. | 

2904 1 ertoreeiee | Pesquiera, Mexico....| —— —, 1853 | Lieut. Couch ..-..... | Alcoholic. 
2743 4 | Female) Santa Caterina .......|..--.........--|.--.- i ea ean S } do. 
2739 5) || Male: |... OO So. Sones 1s eee oe ee dot = See do. 

SCELOPORUS CHRYSOSTICTUS Cope. 

Sceloporus chrysostictus Corr, Proc. Acad. Nat. Sei. Phila., 1866, p. 125; Proe. 

Amer. Phil. Soc., XXII, 1885, p. 394.—BoOULENGER, Cat. Liz. Brit. Mus., 2d 

ed., Il, 1885, p. 235. 

Sceloporus cupreus BOCOURT, Miss. Sci. Mex., Rept., p. 210, pl. X vir bis. 

Near the S. scalaris, but without auricular marginal seales larger 
than the temporal, with smaller dorsal scales and different coloration. 
Lateral and ventral scales nearly equal; dorsals in forty-five rows from 
occiput to rump, obtusely mucronate, not notched, No larger plates 
behind parietals. Cephalic plates rugose; three pair supranas: Is; inter- 
nasal small, flat; frontal nearly equally transversely divided, anterior 
half longitudinally divided. Interparietal narrowed anteriorly, long as 
broad; parietals oblique, longer than broad. Supraorbitals surrounded 
by marginals, the external separated from them by a row of rhombie 
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scales. Unguis of extended hind limb to near nostril. Irom end of 
muzzle to vent, 54.5 mm. 

Brown, with two golden longitudinal lines from above ear to above 
groin, separated by nine rows of scales. <A series of short, indistinct, 
reddish-brown crossbars on each side the dorsum within these lines. 

Sides darker, with golden spangles; axilla and scapular region black. 

Head dark brown; below, pale brown; chin darker. 

This small species is widely distributed in Mexico. It was originally 

described from Yucatan, which is Tierra Caliente, but Duges reports it 

from the elevated plateau of San Luis Potosi. I have it also from 

near the city of Guatemala from Van Patten. 

Sceloporus chrysostictus Cope. 

Number 
of speci- Locality. From whom received. Nature of specimen. 
mens. 

24 NOU CRUD ie ase norriee ce eee ee Sas An SChObh. ce ascen ees acca cmenece Alcoholic. 
I | City of Guatemala ..=2-2226---c-c. Dr Vener atten eset en ces eee do. 

SCELOPORUS VARIABILIS Wiegmann. 

Sceloporus variabilis WEIGMANN, Herpet. Mex., 1834, p. 51.—FITzINGER, Syst. 

Rept., 1843, p. 75.—Bocourt, Mise. Sci. Mex., Rept., p. 200, pls. xvuit bis, 

fig. 1; x1x, fig. 2.—Copx, Proc. Amer. Phil. Soc., XXII, 1885, p. 394; Proc. 

U. S. Nat. Mus., XI, 1888, p. 397.— BOULENGER, Cat. Liz. Brit. Mus., II, 1885, 

p. 236.—STEJNEGER, Proc. U. 8S. Nat. Mus., XIV, 1891, p. 485. 

Tropidolepis variabilis DUMERIL and BiBRoON, IV, 1837, p. 308.—GRay, Cat. Liz. 

Brit. Mus., 1845, p. 209.—AuG. DumgrriIL, Cat. Méth. Mus. Hist. Nat., 1851, 

mties 

‘aoe marmoratus HALLOWELL, Proc. Acad. Nat. Sci. Phila., VI, 1852, p. 178 

(San Antonio); Sitgreaves Report, 1853, Reptiles, p. 112, pl. 1. 

Sceloporus delicatissimus HALLOWELL, Proc. Acad. Nat. Sci. Phila., VI, 1852, 

p. 178 (San Antonio); Sitgreaves Report, 1853, Reptiles, p. 109, pl. 1. 

Sceloporus scalaris Copr, Bull. U. 8. Nat. Mus., No. 17, 1880, p. 17, not of 

Wiegmann. 

Supraorbitals in one large series with one internal and two external. 
One frontal plate; anterior to this, a central plate surrounded by five 

others. Occipital plates margined behind by smaller ones. Cephalic 

plates all strongly corrugated. Dorsal scales in seventy series, from 

head to tail; about forty-five from gular fold, smaller than caudal, larger 

than lateral; pointed with moderate mucro, but no lateral denticulations. 
Free part of hind toe as long as cephalic plates. Scales of sides of 

neck much smaller than on neck above. Femoral pores eleven. 

Dark green above with two lateral light-greenish bands on each side, 

separated by about fourteen rows. Back with two series of subquadrate 

blotches separated by light lines confluent with the lateral. Sides 

dusky. <A short, light line from the lateral stripe running perpendicu- 

larly to the insertion of arm. A black ellipse on each side extending 

as far as in axilla to the light line just mentioned; the outline inter- 

rupted above; the two in contact on the middle of the belly. 
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The plates on the upper surface of the head are all conspicuously and 

strongly rugose or wrinkled longitudinally. The cephalic plates, how- 

ever, do not appear to differ materially from those of S. graciosus. The 

occipital is large and subtriangular, with three nearly equal plates on 

each side, the anterior pair in contact. Next comes one median plate, 
then two, then three, but with a small plate between the two series 

and surrounded by the five composing them. The six large supra- 
orbitals are bordered internally by one row and externally by two of 

small plates. 

Fig. 67. 

SCELOPORUS VARIABILIS WIEGMANN. 

Cat. No. 15655, U.S.N.M. 

The seales are all very minute, much larger on the body than tail, 

searcely largest above, those on the throat being scarcely distinguish- 

able. There are at least seventy in a series around the middle of the 

body and about eighteen between the axilla beneath. Those above 

and on the sides are very distinctly keeled and angular, with a decided 

mucro and lateral notch. The belly and chin scales have all a decided 

central notch but no carination, and the scales on the inner face of the 

tibia and postanal space are perfectly smooth. The hind feet are very 

long, the free part of longest toe equaling the head from nose to end 

of large occipital plate behind and nearly to ear. There are eleven 

or twelve femoral pores. 
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« This species is of a dark olive-green color, with a light greenish-white 

line on each side, separated by fourteen or fifteen rows of scales, 

Between these are two series of subquadrate or dark blotches, separated 

by a faint dorsal greenish line, the blotches bordered behind by branches 

from the upper lateral stripe. Below the light lateral line is a blue-black 

stripe beginning narrowly back of the eye and widening on the sides, 

its lower edge not sharply defined. In the male there is a well-defined — 

elongated black ellipse on each side the belly; those of opposite sides 

very nearly in contact and the upper part wanting or diffused in the 

dusky of the sides. This anteriorly runs into a large, intensely black 
patch in and above the axilla and extending along the posterior face of 

the arm; posteriorly it reaches the groin, but does not extend on the 

femur. The central portion of the ellipse is whitish, with a violet 

shade in the alcoholic specimen. There is a well-defined narrow yellow 

line running perpendicularly from the lateral stripe to the insertion of 

the arm above. The under parts are whitish, irregularly dotted with 

blue-black, most so on the chin, which appears speckled with whitish. 

There is a trace of a short white line on the cheek m line with the gape 

of mouth. 

In the series before me there are no females from the same localities 

with the males. Those referred to the same species are what Dr. Hallo- 

well and Baird and Girard have called S. scalaris of Wagler. These 

are similar in general character, but lack the ventral elliptical marks 

and the distinct lateral black band. There is, however, the same short, 
light line at the shoulder, perpendicular to but not confluent with the 

lateral light stripe. 

It may be proper to state that the specimen on which the description 

has been based (Cat. No. 2889) has rather a blunter snout than the 
others and the scales on the back appear rather smaller, but I ean find 

no other characters of importance. 

This species ranges throughout the damper parts of eastern and 

southern Mexico, and in southwestern Texas as far north as the lati- 
tude of San Antonio. The locality “Salt Lake” of the Smithsonian 

record, as given below, is probably incorrect. Stejneger was the first 

to discover that this species is the S. delicatissimus of Hallowell; and 
both Hallowell and Baird and Girard had regarded other examples of it — 

as the S. scalaris. 

The 8. variabilis is probably named on account of the wide difference 

in color between the males and females. It is one of the handsomest 

species of the genus, 
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Sceloporus variabilis Wiegmann. 

Number 
epogne jake ones Locality. From whom received. ne 

| 

2917 Sf SaneAmtonios Lexasts ss se. esas oin3 -| Dr. Woodhouse .......--| Alcoholic. 
2885 2 | San Diego, Mexico..-...-......... Lieutenant Couch : do. 
2889 1 | Old lagoons south of Nuevo Leon -...--.|....- On ee eee do 
2892 1 | San Antonio, Texas ...............- Dr. Woodhouse ...- Type. 
4108 1 |) Salt Ubakess. <<... | Captain Stansbury. do. 
2916 1 | Medina ....- F | Colonel Graham. - do. 
2914 1 | San Antonio, Tex Dr. Woodhouse ...- do. 
2882 1 | China, Nuevo Leon -| Lieutenant Couch do. 
2886 1 | Matamoros.....-.-- Slispecs do.. Boo se do. 
2848 1 | Charco Escondido, in Tamauliy Pee Sie Coste toes Bh do. 
4116 1 | Redmonds Ranche.....-.....-. -| Major Emory do 

= oe 9 | San Diego, Texas..---.- Pe Wins awl ores do 
$25: See 1 | Helotes, Texas ....-- .| G. W. Marnoe do 

11457 1 | Southwestern Texas ...... -| G. B. Sennett... do 
| 

SCELOPORUS SCALARIS Wiegmann. 

Sceloporus scalaris WIEGMANN, Isis, 1828, p. 370; Herp. Mex., p. 50, pl. vutt, fig. 

2.—FITZINGER, Syst. Rept., 1843, p. 75.—Bocourt, Miss. Sci. Mex., Rept., 

1874, p. 202, pl. xvmt bis, fig. 9.—Copxr, Proc. Amer. Phil. Soc., XXII, 1885, 
p. 394. 

Tropidolepis scalaris GRAY, Zool. Beechey’s Voy., 1839, p. 95, pl. xxx, fig. 3.— 

DUMERIL and Bisron, Erp. Gén., IV, 1837, p. 310.—Gray, Cat. Spee. Liz. 

Coll. Brit. Mus., 1845, p. 210.—AuG. DUMERIL, Cat. Méth. Mus. Hist. Nat., 
itsials a5 Chlle 

General plan of supraorbitals as in S. wndulatus, the outer central 

series of supraorbital plates small. The cephalic plates anteriorly and 

laterally rugose. Two internasals and four postnasals. Two frontals. 

Legs very short; proportion of longest toe about three-fourths the 

cephalic plates. Dorsal, ramp, and caudal scales about equal, rather 

larger than the lateral, the former elongated, acutely pointed, with 

moderate spine, and one lateral denticulation. Inside of tibia and 
behind anus smooth. Femoral pores twelve. About forty-four oblique 

rows oi scales from occiput to tail; thirty from cervical fold. 

Olive gray, with a narrow line of white on each side the back, on the 

center of a row of scales, the rest of which is black, these lines sep- 

arated by six rows of scales. Back with a central gray line. Two rows 

of elongated dusky crescents on the back, about thirteen from head to 
tail, margined behind by lighter. Two other series less distinct in each 

side, separated by a broken light line. Two small dark spots on and 
above the shoulder. 

Cat. No, 2884. This species has rather a slender head, its length being 

one and a half times the width. The large subcordate occipital has three 

smaller ones on each side. The cephalic plates are7,1,1,2,3, and 4 to 

those immediately posterior to the single nasal plate, six in number. 

All are remarkably symmetrical in arrangement. The seven occipital 

may perhaps be considered as five and two, the latter separated by 

the large occipital. The last-mentioned series of four is composed of 

two inner very large, and a lateral small. All are distinctly but mod- 
erately rugose transversely. 

NAT MUS 98 26 
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The lateral gular folds are quite moderate. The scales above are 

remarkable for being longer than broad. They are thus very acute- 

angled, decidedly keeled, and sharp, but with little or no projecting 

mucro. They are notched on each side the point above, very few of 

them on the belly, more on the chin. There are about thirty-nine or 
forty scales encircling the thickest part of the body. The legs are very 

short; the hind feet only about one and one-fourth times the head from 
snout to end of occipital plates. The scales on the inside of tibia and 

behind anus are smooth. There are about fourteen femoral pores. 

The colors resemble much those of S. graciosus. The ground color 

above is olivaceous gray. There is a well-defined and narrow line of 

RERROL, 
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Fig. 68. 

SCELOPORUS SCALARIS WINGMANN. 

x 3. 

Cat. No. 2384, U.S.N.M. 

yellowish white on each side the back, beginning distinctly on the 
temples in a line with the superciliary idge. This occupies the center 
ouly of a single row of scales, the outer portion of which, and to a cer- 
tain extent the inner also, is traversed by a well-marked line of black. 
These lines are separated on the back by six rows of scales. A cen- 
tral light, ashy stripe one and two half scales wide traverses the back, 
and on each side of these is a series of U-shaped blotches (about fif- 
teen from head to above anus), bordered externally by the light lines. 
There is a second series of U’s on the side, bounded below by a second 
mterrupted yellow line on the adjacent half rows, the upper one being 
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the third from that traversed by the first-mentioned yellow line. There 

are even obscure indications of a third lateral series of dark blotches 

below this last line. On the back, where most distinct, the U-marks 
(the convexity behind) have their outline black, bordered behind by 

whitish (on the tips of scales), the interior filled up first by olive brown 

and then by grayer. The lateral series are somewhat similar, the 

lower light line being formed by light borders to adjacent U-shaped 

blotches of the second and third series. There is a V-shaped mark on 

the occipital region, the angle anterior, and another behind the nos- 

trils, with an intervening blotch and a transverse bar on the supercili- 

ary region. There is a short line above the insertion of the arm and 

another on the shoulder below it, but no trace of a short perpendicular 

line. The under parts are uniform whitish. The specimen is a female 

and lacks the blue of the chin and sides. 
This species has the general appearance of S. graciosus, but has the 

seales above much larger and more elongated. The upper light yellow 

lines are narrower and more sharply defined, being on one row of scales, 

separated by six or seven scales, instead of on one and two halves, sep- 
arated by nine or ten. The U-marks are better defined. There is no 

trace of the short perpendicular black bar in front of the shoulder and 

little of the two on the posterior face of the thigh. The U-marks on 

the head are peculiar. The head is narrower; the plates anteriorly 

more symmetrical, and decidedly wrinkled instead of small. The feet 

are much shorter. 

From 8. consobrinus it differs in the U-shaped marks on the back, the 

very narrow light lines on the middle of one row instead of on the adja- 

cent edges of two, the rugose plates of the head, the weak feet, the 
elongated thin scales. 

Sceloporus scalaris Wiegmann. 

Cae Number 
Po of speci- Locality. From whom received. 

mens. 

8329 1 | Between Chihuahua and City,ofeMexicols.--ass-=- | John Potts. 
| | 

PHRYNOSOMA Wiegmann. 

Phrynosoma WIEGMANN, Isis, 1828, p. 367; Herpet. Mex., 1834, p. 52.—WAGLER, 

Syst. Amph. 1850, p. 145.—Dumirit and BrBron, Erp., Gén. IV, 1837, p. 

311.—FITZINGER, Syst. Rept., 1843, p. 78.—Gray, Cat. Liz., 1845, p. 227.— 

GirarpD, U. 8. Expl. Exp. (Ch. Wilkes); Herpet., 1858, p. 388.—Bocourt, 

Miss. Sc. Mex., Rept., 1874, p. 231.—BOULENGER, Cat. Liz. Brit. Mus., IT, 

1885, p. 239. 
Batrachosoma FirzinGer, Syst. Rept., 1843, p. 79.—Girarp, U. S. Expl. Exp. 

(Ch. Wilkes), p. 400.—Bocourt, Mis. Se. Mex., p. 259. 

Tropidogaster FYVZINGER, Syst. Rept., 1843. (Not of Duméril and Bibron.) 

Anota HALLOWELL, Proc. Acad. Nat. Sci. Phila., 1852, p. 182.—Bocourt, Miss. 

Sc. Mex., Rept., 1874, p. 230. 

Tapaya GIRARD, U. 8. Expl. Exp. (Ch. Wilkes), p. 394 (not of Fitzinger).— 

Bocowrt, Miss. Sc. Mex., Rept., 1874, p. 220. 
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Tympanum more or less distinct. Body depressed, without dorsal 
crest; dorsal lepidosis heterogeneous. Head covered with small Scales, 

bordered posteriorly by osseous spines. A transverse gular fold. Dig- 

its with keeled lamelle inferiorly. Femoral pores. Tail short. Lateral 

teeth subconical or indistinctly tricuspid; no pterygoid teeth. A large 
sternal fontanelle. No abdominal ribs. 

This peculiar genus ranges over the Central, Pacific, and Sonoran 

districts of Nearctica, and the political State of Mexico. It represents 

the extreme of the terrestrial habit in the Iguanide, corresponding in 

this respect to Phynocephalus and Moloch among the Agamide. The 
latter it resembles in the horny processes of the skull and _ hetero- 

geneous pholidosis, flat and spinous scales being mixed. The body is 
very flat, and this form can be increased at the will of the animal by 
the extension or abduction of the ribs which extend the abdominal 

border. In defense the muzzle is depressed and the horns elevated, as 
in Mammalia with posterior horns; the back is also arched. Some of 

the species are said to eject a bloody fluid from the eyes at such a time, 

but this I have not observed. In life their horns constitute their only 

defense, as they possess no speed. They are, however, abundant in 

the dry regions of the southwest, where enemies are few, and where 

they can take refuge beneath the formidable spines of the Agaves and 

Yuceas, and the prickles of the Opuntias. They can not be an attract- 

ive mouthful to snakes, and I once saw a dead rattlesnake with the 
horns of a Phrynosoma which it had swallowed penetrating the neck 

through the upper integument, one on each side of the vertebral col- 

umn. In confinement Phrynosomas can seldom be induced to eat, and 

they frequently lay eggs. 

Osteology.—The following account of the osteology is derived from the 

skeletons of three species, P. douglassii, P. cornutum, and P. coronatum. 
The description applies equally to each of these species unless otherwise 

stated: : 
The premaxillary has a very short alveolar portion which does not 

bound the nostrils below (or very little, P. coronatum). It has a supe- 
rior spine and concave palatal border. The nasals are distinct and are 

excavated in front by the large narial openings. The frontal is single, 

is much narrowed in front by the prefrontals, but extends transversely 
posterior to the orbits, where it sends forward an acute process in the 

superciliary angle. The prefrontal is large and extends posteriorly to 
or beyond the middle of the supraorbital border. It sends posteriorly 

an acute superciliary process, which meets that of the frontal from 

behind, over the eye in P. cornutum; does not quite meet it in P. coro 

natum, and fails to meet it by a longer interval in P. douglassii. The 

lachrymal is small and is not reached by the anterior angle of the jugal. 
The parietal is broad and short, and the pineal foramen pierces it at 

the coronal suture. Its lateral border is very little decurved to meet 
the petrosal. : 
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Its strong parietoquadrate arch supports a horn or tuberosity, and 

in most of the species the middle of the posterior border supports 

the same. The occipital is broadly articulated with the parietal in P. 

douglassii and P. coronatum; in the former loosely, in the latter closely. 

In P. cornutum it affords a narrow but firm support for the parietal. 

Paroccipital small, visible from behind. The postfrontal is visible as a 

rudiment in P. douglassii, but it is apparently coossified in the other 

two species. The postorbital is slender, expanding below for union 

with jugal and supratemporal. The former bears two sharp tuberosi- 

ties in P. coronatum, and the supratemporal two. In P. cornutum there 

is none on the jugal, but there are three on the supratemporal; and in 

P. douglassii the arrangement is similar. Owing to the inferior posi- 

tion of the supratemporal, the quadrate is oblique forward and down- 

ward. It presents one conch, the external. The vomers are short, and 

are separated from each other for the posterior half or more of their 

length by a hiatus, which continues posteriorly of about equal width 

between the palatine and pterygoid pairs. The latter are short, wide, 

and flat, and the palatine foramen is small; least and oval in P. coro- 

natum; small and round in P. cornutum; larger and elongate in P. 

douglassii. The ectopterygoid is decurved at its inner extremity. The 

presphenoid is wanting, and the suture between the sphenoid and the 

basioccipital is persistent. The supraforaminal part of the petrosal is 

very short, and the infraforaminal part is not much produced, and has 

a wide inferior groove. The epipterygoid originates behind the ecto- 

‘pterygoid process, and has the peculiarity among Iguanidie of not reach- 

ing the parietal, but of resting on the anterior border of the petrosal. 

The occipital condyle shows traces of its tripartite composition. The 

postoptic is curved and simple and does not reach the frontal bone. 

rhe latter is grooved on the middle line below. 

The groove of Meckel’s cartilage is open throughout in P. cornutum 

umd P. coronatum and distally only in P. douglassii. The coronoid is 

10t produced horizontally on the external face of the mandible, and the 
jentary is not produced beyond its posterior border. This element has 

reflected inferior border in the P. cornutwm which is acutely dentate 

osterior to the middle, characters absent from JL. coronatum and P. 

louglassi. In P. douglassii the surangular is not coossified with the 

ticular, while it is so united in the other two species. The angle is 

short, and is directed downward and obliquely inward. 

_ The basihyal is wide and is ossified, and the second ceratobranchials 

we very short and widely separated. The hypohyals are short and 

varry the ceratohyls on their extremities. No expansions of lateral 

‘lements. 

The vertebre have no zygosphen articulation, but the prezygapophy- 

veal facet is carried upon the side of the neurapophysis at an angle with 

he usual position. This furnishes the initial step in the production of 

. Zygosphen. I find five cervical intercentra in P. cornutum and P. 
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coronatum, and six in P, douglassii, exclusive of the intercentrum of the 

atlas, which has no hypapophysis. Ribs extend to the sacrum, and are 

attached to very short diapophyses. The two sacral diapophyses are 

separated by a wide fissure in the P. coronatum and P. douglassii, but 
are closely appressed in P. cornutum. On one side of the skeleton of 

P. douglassti the last lumbar vertebra carries, abnormally, a third sacral 
diapophysis which reaches the ilium. Proximal part of caudal verte- 

bree with long diapophyses. Caudal centra not segmented. Chevron 

bones intercentral, not uniting distally. Neural spines everywhere very 
low, those of the caudal vertebre single. 

The suprascapula is exceptionally elongate, and the scapula is of 

moderate length and has a proscapular process. The coracoid has one 

emargination. The interclavicle is remarkable for the shortness of its 
posterior limb, which is shorter than the transverse limb in P. cornutum 

and P. douglassti, aud equal to it in P, coronatum. The sternum has a 
very large fontanelle which approaches the posterior border. In P. 

coronatum and P. douglassii three ribs articulate with the sternum, but 
in P. cornutum two only in my skeleton. The xiphoid rods are widely 
separated, and carry but one rib. 

The ilium has a short angulus criste, and the acetabulum is entire. 
The pubis and ischium are slender and transverse in position, and 

approach nearly at their symphyses, which are connected by a short, 
narrow cartilage. The pectineal process is obsolete, while the tuber 

ischii is a prominent angle. 

Two peculiarities especially distinguish this genus among Iguanide: 

First, the connection of the epipterygoid with the petrosal, and, second, 

the absence of symphysis of the chevron bones. The characters of the 

sternum are an extreme of what is seen in Sceloporus. 

Viscera.—The distinction between the large and small intestine is 

well marked, and there is a large colon, which is set off from the rectum 
by a strong constriction. The liver is large, and extends farther pos- 

teriorly than in any genus of Iguanidw. The left lobe is larger than 

in any other genus, extending in most species as far posteriorly as the 

much narrower right lobe. The posterior border is deeply excavated 

between them. The mesenteries are of the usual type, except that 

there is aright hepatoventral in addition to the usual one. It has a 

position so far to the right side as to be as well termed a hepatolateral. 

The usual hepatoventral, in consequence of the elongation of the left 

lobe of the liver, which it follows, extends to or nearly to the trans- 

verse or cystic mesenteric fold. 

The penis in P. asio is short, and terminates glans-like, in which the 

rims of opposite sides turn inward toward the obtuse apex on one 

side. As they turn inward they become separated from the remainder 

of the glans by a groove, which becomes deep and defines a median lobe 

between them, which forms the apex of the organ. The grooves do not 

continue on the side opposite to that on which they originate. The 

surface of the organ is deeply longitudinally plicate, but at the apex 
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of both lateral and median lobes the plicie inosculate, forming a tripe- 

like structure. 
Species.—I distinguish eleven species of this genus, which differ as 

follows: 

I. One series of marginal abdominal scales. 

a. No enlarged gular scales. 

b. Nostrils in line with canthi rostrales. 

Horns reduced to tubercles, the temporals larger than occipitals; infra- 

labials and enlarged dorsal scales not prominent; ventrals smooth. 

P. douglassii Bell. 

Horns short, occipitals longer than temporals in the same plane; infra- 

labials not prominent; large dorsals not prominent; ventrals smooth. 

P. orbiculare Wiegmann, 

Horns short, occipitals longest, directed upward and not in plane of 

temporals; infralabials not prominent; large dorsals prominent. 

P. boucardii Bocourt. 
aa. Enlarged gular scales present. 

b. Nares within canthi rostrales. 

A single large temporal horn on each side; occipitals rudimental; ven- 

tral scales\ keeled; tail very short--------.-:-.------ P. taurus Dugés. 

Three temporals and the occipital subequal; ventral scales keeled; tail 

WOLVES WORbee ese Sasso e <-sjnae a selon es bee ameter see P. braconnierti Bocourt. 

bb. Nares on line of canthi rostrales. 

Occipitals longest; temporals prominent; the anterior below the orbit; 

ventrals smooth; enlarged dorsals prominent; enlarged gulars in sey- 

eral rows; a subrictal spine; two rows of marginals on the tail. 

P. cerroense Stejneger. 
Il. Two marginal abdominal fringes of elongate scales. 

a. Enlarged gulars present; enlarged dorsals prominent. 

b. Nares within canthi rostrales. 

Ventral scales smooth; four equal elongate occipital horns, forming with 

the temporals an uninterrupted series; inferior marginal abdomi- 

nals feeble; one row of enlarged gulars........--..--- P. solare Gray. 

Ventral scales smooth; posterior temporal and occipital turned out- 

ward; anterior temporal below eye; a subrictal not followed bya 

spine; several rows of enlarged gulars; a median occipital spine. 

P. coronatum Blainville. 

Ventrals generally keeled; occipitals directed upward, the median 

minute; temporal row posterior only; no subrictal; one row of en- 

Tame edeoularshsy cae soe see 2 te ea He Re ee P. cornutum Harlan. 

bb. Nares on line of canthi rostrales. 

Ventrals smooth; occipitals and last temporals subequal, straight; tem- 

poral row, but no horn under eye; median occipital minute;,a sub- 

rictal followed by a spine; several rows of enlarged gulars. 

P. blainvillei Gray. 

Ventrals keeled; superciliaries, {ast temporals, and occipitals subequal, 

the last directed upward; no median occipital; temporal row not 

extending below orbit; no subrictal; several rows of enlarged gulars; 

enlarged dorsals prominent at the sides of the back only. P. asio Cope. 

These species may be also grouped as follows, by consideration of 

certain characters of the squamation : 

I. Several subrictal projecting plates; temporal row of conic plates not continued 

to below orbit. Large dorsal scales without rosette at base. Two occipital 

horns. Femoral pores in the interior of scuta. 

P. orbiculare; P. douglassii; P. boucardii; P. braconnierii. 
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II. One large subrictal projecting plate; temporal row of conic plates continued to 
below orbit; dorsal scales without basal rosette. Femoral pores on borders of 

scuta. Two occipital horns ...-...--- P. coronatum; P. cerroense; P. blainvillei. 

III. No subrictal prominent scale; temporal row not continued to below orbit; four 

occipital horns; large dorsal scales generally without rosette; femoral pores in 

WLIO OF GCUGA,. oo <= t ewe< 2 oo 3s sama «wie coe eee ee P. solare. © 
IV. No subrictal prominent scale; temporal cones not continued to below orbit; 

Jarge dorsal scales with basal rosette; one occipital horn; femoral pores at mar- 
PUT SVOL IS CMAs ec htc tem cle Ae toee Seen P. cornutum; P. asio; P. taurus, 

The attempt has been made to define more than one genus from the 

characters presented by the above species. One of the characters 

viewed as indicating this result is the varying position of the nostrils 

as regards the canthus rostralis. On this basis the P. coronatwm 

might be as readily referred to one division as the other, as it is in this 
respect exactly intermediate. Such a division would violate the affini- 

ties expressed in the second table. This is, however, not an insuperable 

objection, as allied genera not infrequently possess parallel series of 

species. 

The largest species is the southwest Mexican P. asio. It is remark- 

able for the reduction of its temporal horns to two on each side, and 
the large size of its superciliary horns, which equal the posterior tem- 

poral and occipital in length. The P. taurus, from southeastern Mexico, 

is remarkable for the presence of only one temporal spine, which is 

very large, and the abortion of all the other spines, of which the occip- 

ital are represented by rudiments. Eleven species are known, three 

being restricted to the tropical parts of Mexico, namely, P. asio, P. 

taurus, and P. braconnierit. 
Habits.—Under the head of Phrynosoma douglassii, Dr. Stejneger! 

thus writes of the metachrosis, which is so observable in this genus: 

Much has been written in regard to the perfection with which these animals 
“imitate” the color of the ground on which they live, and our own observations 

fully verified the statement that they afford one of the most striking examples of 

protective mimicry. 

In the cedar and pine belts of the San Francisco Mountain the dark color of the 

soil and stones covering the surface is closely matched by the ground color of the 

Phrynosomas, while the greenish gray and orange colored markings, which some- 

what irregularly adorn their backs, are perfect imitations of the lichens covering the 

rocks and pebbles among which these odd-looking creatures live. Near the rim of 

the Grand Canyon of the Colorado, on the other hand, the ground is covered with 

small pebbles of variously colored sandstone, ranging from a clayey white to brick 

red and dark brown, and the specimen which I collected there (No. 15724) is such a 

faithful reproduction of the surroundings that it would undoubtedly have remained 
undetected had it not been moving. Even more remarkable are the specimens which 

Dr. Merriam collected in the black lava belt, east and northeast of the mountain. 

One of these (No. 15815) was brought to camp alive, enabling me to make the fol- 

lowing description of the fresh colors: ‘Ground color of upper side, including head, 

satiny black; light markings on median third of body dull ‘Naples yellow,’ abruptly 
changing into the yellow ocher of those on the sides; tips of most lateral spines 

'North American Fauna, No. 3, 1890, p. 114. 
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white; tips of largest cephalic spines marbled with ocher; underside yellowish 
white, densely marbled with blackish; collar, light ocher yellow.” In these speci- 

mens even the gloss of the black lava was imitated. 

PHRYNOSOMA DOUGLASII Bell. 

Phrynosoma douglasii WAGLER, Syst. Amph., 1830, p. 146.—W1EGMANN, Herpt. 

Mex., 1834, p. 54.—HOLBROOK, N. Am. Herpet., II, 1842, p. 101, pl. x1v.— 

GIRARD, Stansbury Expl., 1852, p. 362, pl. vu, figs. 6-9.—CopE, Proc. Acad. 

Nat. Sei. Phila., 1866, p. 302.—Cours, Wheeler’s Report Expl. W. 100th Mer., 

V, 1875, p. 591.—Gray, Synopsis, Rept. Griff., Cuv. Anim. Kingd., IX, 1831, 

p.44; Cat. Liz., 1845, p. 227; Zool. Beechey’s Voy., 1839, p. 96.—DUMERIL and 

BIBRON, Erp. Gén., LV, 1837, p. 323.—FITZINGER, Syst. Rept., 1845, p. 78.— 

BOULENGER, Cat. Liz. Brit. Mus., 1885, p. 240. 

Agama douglassit BELL, Trans. Linn. Soc., X VI, 1833, p. 105, pl. x.— HARLAN, Med. 

and Phys. Res., p. 141, plate, fig. 3. 

Phrynosoma orbiculare HALLOWELL, Sitgreaves Exped. Zuni and Colo. River, 1853, 
p. 125, pls. Vill, Ix. 

? Tapaya hernandesti GIRARD, U. 8. Expl. Expd. (Ch. Wilkes), Herp., 1858, p. 395; 

U. S. and Mex. Bound. Survey, 1859, p. 8.—Bocourt, Miss. Sc. Mex., Rept., 

1874, p. 228. 
Tapaya brevirostris GIRARD, U.S. Expl. Expd. (Ch. Wilkes), Herp., 1858, p. 397.— 

Bocourt, Miss. Sc. Mex., Rept., 1874, p. 229. 

Tapaya douglassii GIRARD, U.S. Expl. Expd. (Ch. Wilkes), Herp., 1858, p. 397, 

pl. xx1, figs. 1-5.—Bocourrt, Miss, Sc. Mex., Rept., 1874, p. 226, pl. x1, fig. 5. 

Phrynosoma brevirostre Corr, Proc. Acad. Nat. Sci. Phila., 1866, p. 302. 

Outline of head from above, parabolic; profile of muzzle descending 

steeply and convex to a projecting lip border. Temporal region wide, 

but not especially expanded. Nostril in the line of the canthus ros- 

tralis. Horns represented by conical protuberances on each side. 

Three temporals and one occipital, of which the occipital is about as 

prominent as the second temporal and less so than the third temporal. 

Occipitals widely separated at base. The temporal row of scales is 

continued to below the orbit, but the latter are not prominent. Scales 

of vertex convex, rugose; occipital and two posterior to it, with one 
within and adjoining the posterior superciliary, a little larger than the . 

others. Six posterior inferior labials enlarged, the most posterior with 

produced angles, forming a series of subrictals. One series of enlarged 

infralabials, which are not so prominent and do not extend as far pos- 

teriorly as the subrictals. Two short oblique rows of conic seales on 

the side of the neck, the superior the longer. Two large scales in ver- 

tical relation behind nasal, and separated from it by a row of smaller 

scales. A small keystone superciliary. Gular scales rounded, smooth. 

Median dorsal scales flat, keeled, of irregular sizes, but not so large 

as in the species of the cornutum or coronatum groups. Lateral dorsal 

scales rounded, smaller, but not so small as in the coronatum group. 

The large isolated keeled scales are less conspicuous than in the other 

groups and are in about four rows on each side. They are not sur- 

rounded by a rosette at base. A single series of moderately elongate- 

closely placed marginal scales, commencing anterior to the groin and 
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terminating above posterior to the axilla. A singlé prominent scale 

above the humerus. A series of conic scales on each side of the tail, 
which are not so prominent as the large keeled spinous scales which 

project from among the flat ones of its superior surface. Superior face 

of arm and cubitus covered with large acute keeled scales; of leg and 

thigh with smaller scales, among which large prominent keeled and 

Spinous scales are mingled. Seales of inferior surfaces smooth, except 

those of the distal part of the cubitus, the distal half of the tail, and 

of the palms and soles, which are keeled. Lateral digital scales not 
produced. 

The legs are shorter than in any other North American species, the 

posterior ones when extended reaching barely three-fourths the dis- 

tance to the axilla. The tail varies in length in the subspecies from 

about twice the head in the typical form to more than three times in 

the subspecies hernandesii. Femoral pores, sixteen on each thigh, the 

series approaching but not meeting on the middle line. 

Measurements.—Total length, 111 mm.; length to vent, 80 mm.; length 

to gular fold, 19 mm.; length of head with occipital horn, 19 mm.; length 

of head without a horn, 17 mm.; width at temporal region, 23 mm.; 

length of fore leg, 32 mm.; length of fore foot, 11 mm.; length of hind 
leg, 40 mm.; length of hind foot, 19 mm. 

The ground color of the superior surface of this species is variable 

and under the control of the animal in a large degree. It may be pale, 

ashy, brown, reddish, or nearly black. There is no distinct vertebral 

stripe. There is a large dark nuchal spot on each side and three double 

dorsal spots on each side of the body. These spots may be separate 

or fused, in the latter case forming a cross band with posterior bilobate 
outline. They are ill defined anteriorly, but posteriorly they are well 

defined, and frequently have a pale or even bright colored border. 

Tail and limbs obscurely cross-banded above; head uniform brown. 

Inferior surfaces uniform cream-colored, unspotted, except on the gular 

region, where small black spots are frequently present. The small 

cranial horns are frequently pink. 

This species has much the most northern range of all the Phrynoso- 

mas, inhabiting Oregon, parts of Washington, and Montana. To the 

eastward it extends into Montana, Nebraska, and Kansas, and to the 
south to Soccoro, New Mexico, and middle Arizona. It does not occur 

in Texas, so far as known. It is thus especially characteristic of the 

central region and the northern part of the Pacific. Within this range 

it presents three modifications. Specimens from the northern Pacific 

region are of smaller size than those from the Central region, and the tail 

is Short; a larger brighter-colored and also short-tailed form from the 

deserts of the great basin, and a larger and long-tailed form from the 

Rocky Mountain region and eastward. 
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Dr. Elliott Coues thus describes the habits of this species as observed 

by him:! 

Like other species of the same genus, this Phrynosoma is slow of foot and readily 

captured; if makes an interesting pet to one fond of observing the traits of lower 

animals. It may readily be secured by a thread tied behind its “horns,” and in 

this state of partial liberty its habits may be studied to advantage. It is one of the 

most inoffensive and amiable of reptiles, though some of the largest and boldest 

individuals sometimes make a slight demonstration in self-defense by biting weakly. 

It usually submits at once without remonstrance. When handled, it has a way of 
making itself perfectly flat, when, closing its eyes, it will simulate death in this 

collapsed state. Under some circumstances it will swell up the body prodigiously 

till it assumes a nearly spherical shape. It hasa sly way of watching for a chance 

to escape by bolting away when it thinks itself unobserved, and a still more curious 

knack of burying itself in sand or other loose soil. This is accomplished by a grad- 

ual lateral and forward insinuating wriggling of the body, with the muzzle pointed 

downward and the limbs drawn close to the sides. A few moments suffice for its 

disappearance. A certain slight means of defense which the “horns” may some- 

times afford is shown by the use they are put to when the animal is irritated by 

poking with a finger or bit of a stick; then the head is lowered, the horns set for- 

ward, the back arched up, and the whole attitude becomes ludicrously like that of 

abullin miniature. The horned lizards show special aversion to dogs. On approach 

of one they raise themselves to the full length of the legs, puff out the body, open 

the mouth, and hiss audibly, altogether presenting quite a formidable front. Their 

food, in confinement and otherwise, consists chiefly of flies and other insects, which 

they capture by a quick thrust of the fleshy tongue, lubricated with viscid saliva. 

I have not observed the time of coition nor the period of gestation, but most of the 

females are found pregnant in July, and the young appear in great numbers in 

August. The male is usually smaller than the female and of slenderer form. 

The varieties of this species have been distinguished by Girard as 

species, and they have been thus defined by Stejneger :” 

Size small; horns rudimental; tail short; colors obseure...--....-.- P. d. douglassii. 

Size larger; median horns directed posteriorly; tail longer; body more spinous; 

COMOTEIODSCUlL Omer: ccee seats ne ae eee oe eis ey ae oie tae cha aoeen P. d. hernandezii. 

Size largest ; median horns directed upward; colors more brilliant. P. d. ornatissimum. 

An examination of a large series of specimens shows that the above 

characters define races which do not seem to me to be sufficiently dis- 

tinct to represent subspecies. Thus the direction of the occipital horns 

is not constantly associated with other characters, and the length of 

the tail of some specimens and of P. d. ornatissimum is equal to that of 

some individuals of P. d. hernandesi. 

PHRYNOSOMA DOUGLASSII DOUGLASSII Bell. 

Phrynosoma douglassii douglassii SrEJINEGER, N. Amer. Fauna, No. 3, 1890, p. 112. 
Phrynosoma douglassii var. B, exilis Copr, Ann. Rept. U. S. Geol. Sur. Terrs., 

1871, p. 46. 
Phrynosoma douglassii BELL, var. Cope, Proc. Acad. Nat. Sci. Phila., 1883, p. 20. 
Phrynosoma douglassii pygmea YARROW, Proc. U.S. Nat. Mus., V, 1882, p. 443. 

A small form not more than one-half or two-thirds the usual size, but 
nearly identical in details of structure and coloration, first described 
from Carrington’s Lake, Montana; Fort Hall, Idaho. The differences 

'Rept. U.S. G.G. Surv. W. of 100th Mer., V, Zoology, p. 592. 

?North American Fauna, No. 3, 1890, p. 113. 
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observable are: The rather shorter muzzle, which is entirely vertical in 
profile; the smaller scales above the canthus of the mouth and tempo- 

ral bones, the less prominence of the posterior superciliary angle, and 

the much reduced size. 

On the elevated land which represents the Sierra Nevada Range, 
between Warners Lake and Goose Lake, in the basaltic region near 

the former, I found a peculiar variety of this species. The horns are 

jae 

Fig. 69. 
PHRYNOSOMA DOUGLASSII DOUGLASSII BELL. 

xa. 

Fort Walla Walla. 

Cat. No, 10918, U.S.N.M. 

even more rudimentary than in the usual form, but are all represented. 
The prominent scales of the back are smaller and less prominent. In 

some of the specimens the head is shorter relatively to the body. The 

color is an iron-rust brown, with darker lateral spots, each with a small 
posterior yellow border. Individuals are abundant; some of those taken 
are full of eggs. All are much smaller than P. douglassii hernandesi. 

This form is confined to the northern part of the Pacific district. 

Phrynosoma douglassii douglassii Bell. 

, Number = 7 : 
f . ° = 

pailegue ae pet: Locality. W ae a From whom received. ees 

11473 2 | Des Chutes River, Oregon | —— —, 1878 | H. W. Henshaw ......... Alcoholic 
7 type. 

10918 6 | Fort Walla Walla, Wash- | —— —, 1880 | Capt. Chas. Bendire, | Alcoholic. 
ington. User AG 

11945 Sq) Onrepon) o. 3.025 - 5 eee 1878) |) Fe \We He nsh ayieee eee do. 
TOBIG | Jose vsece4 Fort Verde, Arizona. 223|5-cc2 eco. eee Dr. E. A. Mearns -.....--. do. 

LGSIG=-17.. Idee bee ces Near head of Birch Creek,|....-..--.-.-.. | U.S. Department of Ag- do. 
Idaho. | | riculture. 

16318-19 |.......-.. Desert. ati, SinkMof; Bisu|2ecseaseseee eee (Where Pere gaa ss cee do. 
Lost River, Idaho. 

PAV Ge eee ae Clear Water River, Idaho.|..............-- U.S. Fish Commission -. do. 
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PHRYNOSOMA DOUGLASSII HERNANDESI Girard. 

Phrynosoma hernandesi STEJINEGER, N. Amer. Fauna, No. 3, 1890, p. 112. 

Tapaya hernandesi GIRARD, U.S. Expl. Expd. (Ch. Wilkes), Herpt., 1858, p. 395; 

U.S. and Mex. Bound. Surv., 1859, p. 8.—Bocourt, Miss. Sci. Mex., Rept., 

1874, p. 228. 

Tapaya bdrevirostris GIRARD, U. 8. Expl. Expd. (Ch. Wilkes), Herpt., 1858, p. 

397.—BocouRrt, Miss. Sci. Mex., Rept., 1874, p. 229. 

Phrynosoma brevirostre Corer, Proc. Acad. Nat. Sci. Phila., 1866, p. 302..—BOULEN- 

GER, Cat. Liz. Brit. Mus., IT, 1885, p. 240. 

Head broader than long, with the spines very small; nostril pierced 

in the line of the canthus rostralis; tympanum naked; the head spines, 

Fig. 70. 

PHRYNOSOMA DOUGLASSII HERNANDESI GIRARD. 

XxX 

Arizona. 

Cat. No, 11858, U.S.N.M. 

which are subequal, not, or but slightly, larger than the largest spinose 
scales on the body, and turned upward; they number on each side, one 
postorbital, one occipital, and three temporals; in very young specimens 
the spines are not distinguishable; lower labials terminating in a series 
of four or five large, compressed, obtuse, or pointed scales; a series of 
enlarged scales, as large or a little larger than, and parallel to, the lower 
labials; gular scales equal, smooth; gular fold strong; a dermal thick- 
ening, bearing a few small, erect spines, on each side, between the gular 
fold and the tympanum. Back and limbs with Scattered, large, erect, 
keeled, spinose scales, which are longer than broad; a regular lateral 



414 REPORT OF NATIONAL MUSEUM, 1898. 

series of spines; pectoral and ventral scales perfectly smooth. Fifteen 

to twenty-one femoral pores on each side in the male, twelve to fifteen 
in the female, the series not joining medially. zee with enlarged post- 

anal scales. Tail twice to two and a half times as long as the head. 

Yellowish, grayish, or brownish above, with more or less distinct, large, 

dark, light-edged spots forming longitudinal and transverse series; 

lower surfaces whitish, uniform or scantily dotted with gray. 

Measurements.—Total length, 94 mm.; head, 14 mm.; width of head, 
18 mm.; body, 50 mm.; fore limb, 26 mm.; hind limb, 33 mm.; tail, 

30 mm. 

This is the form characteristic of the central district generally, and 

is found abundantly throughout the Great Plains and the Rocky 

Mountains. 
Phrynosoma douglassii hernandesi Girard, 

| Number E a 
tae of speci- Locality. ih lets From whom received. | Nature of 

monk. ed. specimen. 

| | 

214 | 1 | Oregon .......-.....------ U.S. Expl. Expedition -.| Alcoholic. 
215 1S ee (sce teeecocic cc Ssec ce : 5 1 do 
216 Ue (eee eee She cas 5S do. 
217 1 | Steilacoom do. 
218 1| Westof Rocky Mountains do. 
219 3 | Klamath Valley -.......-- do. 
220 2 | Klamath Lake....-....--.- do. 
221 1 | Near Fort Benton .-.-..-.-.-. do. 
222 4:| Kort Bentonite. -seese-=— | do: 
223 6 | Yellowstone. 2... 2-.-5<.22 do. 
224 2 |----- ae Ste RA Rise acconsr do 
225 Be ae oOo e rele eee ean do 
226 1 Rens Port Union, Nebraska). ...--.-----... tei QOsccte cece ets oe yee do. 
227 1) |) Medicine (bowie-s-—s- ease ee eer eee an Capt. bryan: .o2....ceeuee do. 
228 2. North Platte. 22s-e>- ees \etossscscee 3555 boock 7 ee ee ee aS do. 
229 2} Utah Basin - Bee eee Sh aoa cencche= | Capt. Beckwith ......--- do. 
230 Py ee (ee Aare sa ge eke eee ee cece G0... s23i50 5 eee do 
231 alison (SEIS eM woe eee CSS SS oes ae Bon cae San ee eae eS = do 
232 if eee do* eset stern SSS fpatbec tees oe eco ee eeeren oes > eee do. 
233 TUS hie Pe Goat ees er cnoea4 Sonesta goeee | Gape. Stansbury. do. 
234 3 | Salt Lake Valley....-..... eam te See 2 ee | Bowman .....--. : do. 
235 4! Salt Lake to California ...|..-.-. SD aenoec Saece G0: < soe ves o. poeecee do. 
236 1 | Sweetwaters of Platte. ..-|-........- << 2c]: 5--- OO scce spe =-5 See do. 
237 ye OS AAR a eer ao cosa! ees Teka I Dr. Gambel.--1,5-2eeos=es do. 
238 1 Seese tose See Oca aac as) eS APRS Se Se Capt. Sitgreaves-.--....-.. do. 
239 2) ZA RAVOr te a5 2 eee haa nace ee cea eel soe 00:0 222 see do. 
198 1 | Santa Fe, New Mexico: -..).-.....50.-.<s. | Governor-:-...2ccesess~ Type. 

8447 1 | New Mexico.............. peak oS he Dr. 0. Loew. ..-2-2se5-s255 Alontiatie 
8442 1 | Colorado: ee. hemes July —,1873 | Dr. C.G. Newberry.----- do. 
8444 5 | Colorado Springs, Colorado) July —, 1874 | Dr. H.C. Yarrow ......-- do. 
8514 1 See (1 Nar erie July —,1874 | John Yarrow......-...-. do. 
4599 1 | Crossing Little Colorado..|.....-.--....-- | Lieut. J.C. Ives, U.S. A. do. 
8443 2 | Pagosa, Colorado ......... Sept. —, 1874 tent ay W. Whipple, do. 

8452 5 | Fort Lowell, Arizona..... Aug. —, 1874 | H. W. Henshaw ...-....-- do. 
8513 1 eae WG sess ps been tecw eee ee Oct. 17, 18742) J.3b: Ratters?.c----..-4-= do. 
8152 Ho I ATO ote ne ee ee eee eis 7 Ee Pe ere =e ae do. 
8515 1 | Taos, New Mexico........ | Aug. —,1874 | Cope, Yarrow, Shedd.... do. 
8449 1 | Santa Fe, New Mexico... -| June — , 1874 | H. W. Henshaw do. 
8446 2 | New México 25. -ct-2. 5 oee | Sept. —, 1876 | W.G.Sbhsdd-............. do. 
8451 2} Abiquiu, New Mexico.-..) Aug. —,1874 | Dr. 0. Loew ..-..-.-- = do. 
8448 12 | New Mexico.......-....-- ea asec rer) pocoe GOL. cinesesean os 2% do. 
8445 2 | SanTldefonso, New Mexico Aug. —, 1874 | Dr. H.C. Yarrow -.---..--- do. 
8450 3 Rio Colorado, New Mexico Aug, —, 1874 |....-. GOss2e. aaron near do. 
5321 4: | Box Bilder Otahie2ee asate|seetmen ees ChleCarthvicewces. wees do. 
8102 1 | Deseret City, Utah..-..... | Sewers pane oe Drak CG. Varrow << -s5 =: do. 
4953 3 | Pecos River, Texas -.-.-..-- Seiten bane wee | Capt. John Pope,U.S. A. do. 
9414 1.| Fort Benton, Montana: -..|---------.--.-- Dr.Geo. Suckley,U.S. A. do. 
4612 4'|, Port Riley, Kansas.22*- 22s)Sessese eee eres Pa BPand Goesssaca= ee do. 
8575 | 2| Apache, Arizona....-..-.. Aug. —, 1873 | Dr. O. Loew ...-..-.----- do. 
9196 3 | Fort Union, New Mexico... —— SID: | HeAaONOL ba echo oe ee ate do. 
9197 | 1 i) Nebraska. .2ss50:s<ceceeal eee eee ee | H. B. Mollhausen. .-.---. do. 
9198 | 6 | Yellowstone River -.....- / July —, 173 | Dr. F. V. Hayden........ do. 
9199 1. | Bort ‘Steilacoom, “Wssb="|vee seeene ant oe] oa ee Saenger bon ate. do. 

ington. | 
4604 2 | Fort Laramie, Wyoming..|..--...--------- [pr «RaW ACEOn ~~ -a=4 do. 
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Phrynosoma douglassii hernandest Girard—Continued. 

1, Number | ee 

Ci eres of speci- Locality. igemeor From whom received. | Benet 
mens. 

| | | 

9200 | PMRW Stir cate ac eb eseDnOSs Gn Sconce nat ood Drow) Vie Hayden: -.2-1-1- - Aleoholie. 
5115 | 8 | Kansas . -Sonondaccdordllbsccscogsesosse Reynolds and Hayden... do. 
4585 | 1} Sand Hale ce | Caen ne wise oc/aa state ends a jocaee seh aS Joe Ss do. 
9458 1 | Upper Fire Hole Basin ...|.-............. | C. Hart Merriam ........ do. 
9635 3 | Santa Fe, New Mexico....| June —, 1872 | Dr. C. G. Newberry.--.--- do. 
9637 3 | White Mountains, Ari- | Aug. —, 1873 oo OOss eeeeeteceaese cl do. 

Zona. | 
8652 2 | Beaver, Utah ..-... Bieta ae May —,1878 | Yarrow and Henshaw...| do. 
10191 TOR Wine ne hte = (Can yOn G2. —_c neal < IDO ttol shapes Seee do. 

Arizona. 
11858 6 | Fort Whipple, Arizona....| —— —, 1865 | Dr. E. Coues, U.S.A - do. 
11857 | 18 | CLO retin Bate | ss Ree an konto ah dO ea 3). Bees ee: do. 
11862 1 -~| ——._—s —~/, 1865 '..... CO see eee do. 
11849 DF SG HOW AS AUT Z ON Mirco tos sicro cia cle a aleyee DrbsPalmery. sss sesso: do. 
10191 8| White River Canyon, | —— —, 1879 | Dr.R.T.Burr........... do. 

| Arizona. 
10786 1 | Sydney, Nebraska ........ | Feb. 10,1876 | Lieut. E. Crawford, U. do. 

S.A. 
10837 1 | Camp Warren, Arizona...| Aug. 10,1878 | H. W. Henshaw ......... do. 
5277 Th PALE) Aesop oacmageOceioe Senecornecrecce { DraReynoldstasecerne cee do. 
5272 6 | Fort Buchanan, Arizona..}............... | Dr.B. J. D. Irwin, U.S.A.) do. 
5455 Be PHOLWB IG Cel WeOMni ll Or |i erecta =yela «||| ieraiate aratersteeiat eee eee = do. 
5241 UCN oatapossageadoatigondaed coshcandcmcean Capt. R. Anderson, U. do. 

| S. A. 
5142 | || SANE) eh eon cont onpconcolesectionsocncacc Weep biSe con aacodseso Scene do. 
4927 LON Northern: Uitaly << 2 o.oo sacra Boceeda ac | GoMic Carthiyiccor-ce oe oe do. 
4866 6 | Santa Fe, New Mexico....)......-........ | THOWIATOL: = tacweeanecoasee do. 
4864 Oi eee G0) celserocaquceceosesos levncnoeocssacse coor OO op Sb paces Shoes ac do. 
4820 Tey PNGDPSSKa= sme ie os = |wosteiee Sete ci wishes || Seethaee ae wee a teeeemee tees do. 
3219 3 | Zuni River, New Mexico..|!-.......-<..s<< Dr. S. W. Woodhouse. ...| do. 
9313 2 | Bridgers Pass, Wyoming -|........--.... IWS. WO0dse ssc scares cter do. 
9312 1 | Mexican Boundary Sur- |-.............- Maj. W. H. Emory, U. do. 

vey. |} ete se Ne 
308 | 3) Br idgers Pass, Wyoming .|..........-.---- Wi. Sal Wi00Gs.4 be aeecaomeell do. 

9263 1 | Colorado Springs, Color: ado| —— —, 1879 | Miss A. Beach...........| do. 
8184 PRIBUbAM ances ae an sete ood ceec cele cs arte saceemel SRR SRCOCOE DaOd ao SeaoR Gee do. 
Sede ees aa Canyon Spring, Arizona ..|............... | Stejmeger’=<.. to. o2-<<5/0 do. 
GY P-N Beets leitnlls/Spring, Avizonaic..-|-c--eec.eese-2 leases GS soo sinacotsasosccse do. 
VGN PAT OS ne tere Canyon Spring, Arizona cri (coal Rk ca UM Otte ee eee do, 

TIG0OCSIy eee cee | McCarty’s, Vv allenic at| sme. .c oS. Edwin F. Farr ..-...- eee do. 
| County, New Mexico. 

T6LOSi Pee <n e San Francisco Mountain, |..........-...-. | U.S. Dept. Agriculture... do. 
| | Arizona. } 

yyy: ooh eas Pee ees SSCS OI LAEEZOD By is ante, ole sell's. acararclareraye oa-cierwie|) wscicictern: ye ete ore meee eaten Tarte wlats do. 
19338-41 |.......... | Mexican boundary line...|............... Dr. BE. E. Mearns! --.-.-.. do. 
22232-4 |....-.....| Fort Huachuca, Arizona..|.........-..... U.S. Dept. Agriculture. .| do. 
EDO lectesie'=an 5's Cimarron) New Mexico: =-.|-..--.-.-..--.. Th: Blackiston)-ssesesse~ do. 

16199-200 |..----..-.} | ¥ ort Br idger, Wyoming. - ; Bee eee eels | U.S. Dept. Agriculture. .| do. 
| 

PHRYNOSOMA DOUGLASSII ORNATISSIMUM Girard. 

Phrynosoma douglassii ornatissimum Corn, Check List Batr. Rept. N. Am., 1875, 

p. 49. ° 

Tapaya ornatissina GIRARD, Herpt. U.S. Expl. Expd. (Ch. Wilkes) 1858, p. 396; 

U. S. and Mex. Bound. Surv., 1859, p. 9.—DuMfrRIL and BocourtT, Miss. 

Sci. Mex., 1870, pl. x1, figs. 6, 6a.—Bocourt, Miss. Se. Mex., Rept., 1874, p. 227. 

Phrynosoma orbiculare HALLOWELL, Sitgreaves Exp., 1853, p. 125, pls. vu, 1x (not 

of Daudin). 

Phrynosoma ornatissinum STEINEGER, N. Amer. Fauna, No. 3, 1890, p. 115, pl. x11, 

fig. 3. 

In this form the “ temporal” (supratemporal) region is produced far- 

ther posteriorly than in the typical examples of P. d. hernandesi, so that 

the occipital emargination is deeper. The young present the form char- 

acteristic of the latter species; however, this character may be associated 

with long-tailed specimens of obscure coloration, The tail of the female 
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of the P. d. ornatissimum is very short, but in the male it is sometimes 

more than half the length of the head and body, as in P. hernandesi. 

The typical coloration consists of dark-brown spots surrounded by a 

yellow border on the dorsal region, but the yellow border may be 
visible on the posterior side of the spot, as in P. hernandesi. The spots 
may also extend to the sides, as in that form I do not find the differ- 

ences in the form of the head to be constant, although in typical forms 

that of the P. d. ornatissimum is more obtuse than in the P. d. hernandesi. 
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Fig. 71. 
PHRYNOSOMA DOUGLASSII ORNATISSIMUM GIRARD 

Y 3 

New Mexico. 

Cat. No. 190 (2). 

Measurements (Cat. No. 204, female).—Total length, 124 mm.; length 
to vent, 85 mm.; length to gular fold (posterior), 19 mm.; length to 
occipital notch (straight), 12 mm.; greatest width of head, 24.5 mm.; 
width between superciliary angles, 12 mm.; length of fore leg, 37 mm.; 
length of fore foot, 12 mm.; length of hind leg, 47 mm.; length of hind 
foot, 17 mm.; greatest width of body, 55 mm. 
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According to Stejneger this is the desert form of the species. In 

Arizona Dr. Merriam only found it on the Painted Desert, while he 

found the P. d. hernandesi in the cedar and pine belts in the San 

Francisco Mountain region. 

Phrynosoma douglassii ornatissimum. 

Number = 
padogue of speci- Locality. Ny orkce . From whom received. ees 

mens. 

199 1 | Between Antioch and | Jemcieetnte ese at Wihipple’==--=- dete tesenae Alcoholic. 
Cuesta. 

200 1 | Between St. Domingoand |...-.:.--..--..|..... GO esa eas gee eee do. 
Albuquerque. 

201 i) PA bug mergiiels= sea. Jeeatariniee Si sciseesisccate GO ancoteospaccasesac do. 
202 iMNear GoldieMiountainsye.--| <a ccccs ss c- sl ce doe 22 osc eeee poesoee do. 
203 ieleCanadianissesoe- cess nL Bee ee a setae siecle lgaeee dOnt Sets oes do. 
204 Ol PAO VLOUNTRINS Ss ememer |= =cese <ascuscees [pSitgreaviest=ee-esenee-sce Type. 
205 Ie PENCICO Se Rod yie LE ANGMRIO He .5 Ssieciec el aac ISMOLY) esos sen en eee mene do. 

Grande. 
206 1] Between Janos and San |............... Isvetsis,« GOs ees ee eer. do. 

Luis Spring. H 
4785 2| Santa Fe, New Mexico....|..........-.... | SHowards.naeceeae sooo | do. 
8436 5 | Rock Canyon, Arizona....) July —, 1874 | J. H. Rutter.........._.. do. 
8088 5 | Cove Creek, Utah.-....... —— —,1872 | Dr. H.C. Yarrow........ | do. 
4580 1 | Little Colorado River..--. | Lieut. J.C. Ives, U.S.A. do. 
24584 3 | Upper Colorado region si sissies dorseepee nea cemee do. 
3222 1 | Near 38° latitude .-....... laieut E. G. Beckwith, | do. 

| WeS:7A% | 
4592 Oh PEOlOICLOGlke acct ico suis eee S | Lieut. EF. T. Bryan, do. 

UBB AS | 
4596 3 | Jalapa, Mexico .....--..... leeaesaneecomaes RED Ocaasee ieee | do. 

17149 TS PLU CSON PATI ZON Mee sone noc eee eer Herbert Brown ......--. 

PHRYNOSOMA ORBICULARE Wiegmann. 

Phrynosoma orbiculare WIEGMANN, Isis, 1828, p. 367.—WAGLER, Descr. et Icon. 

Amph., 1833, pl. xx11, figs. 1,2.—Scuryz, Naturg. und Abbild. der Rept., 

1833, pl. 27, fig. 2.—GRAVENHORsT, Act. Acad. Caes. Leopold.-Carol. Nat. 

Cur., XVI, Pt. 2, 1833, p. 912, pl. 63.—W1EGMANN, Herpet. Mex., 1834, p. 53.— 

DuMEniL and Brpron, Erp. Gén., IV, 1837, p. 321.—Gray, Cat. Spee. Liz. 

Coll. Brit. Mus., 1845, p. 228.—AuG. DuMmRIL, Cat. Méth. Coll. Rept. Paris, 

1851, p. 78.—CH. GIRARD, Stansbury’s Expl. Vall. Gr. Salt Lake, Utah, 1852, 
p. 359.—Sumicurast, Arch. Sc. Phys. Math., XIX, 1864, p. 60. 

Tapayaxin, Lacertus orbicularis HERNANDEZ, Noy. Plant. Anim. Min. Mex., 1651, 
CPXSVilesp. a2, die. 

Tapaya orbicularis CuviER, Reg. Anim., II, 1817, p. 35; 2d ed. II, 1829, p. 37.— 
GirARD, U.S. Expl. Ex. (Ch. Wilkes), 1858, p. 394.—AuG. DumiRIL and 
BOCOURT, Miss. Sei. au Mexique et dans Amérique Centrale, Pt. 1, 1870, 
pl. x1, fig. 1; Pt.3, 1874, p. 221. 

Phrynosoma wiegmannii GRAY, Zool. Beechey’s Voy., 1839, p. 96. 

Head thick, wider than long. Cephalic spines average length; those 
of the occiput horizontal and a little more prolonged backward than 
the longest temporal ones. Two rather large tubercles back of the 
occipital plate. Abdominal scales smooth and square. : 

Length of head from the end of the snout to the extremity of one of 
the occipital points equal to its greatest width; width of head double 
the space between the superciliary borders; sublabial plates pointing 
backward, rather larger than the inframaxillary scutella; the latter, 
rectangular in form, are arranged in a row under each branch of the 
lower jaw; a conical, pyramidal scale at the junction of the lips; nos- 

NAT MUS 27 ; 
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trils pierced at the anterior extremity by the superciliary ridge; auric- 

ular cavity bordered in front by granular scales; occipital plate dis- 

tinct, as large as one of the two tubercles which border the posterior 

edge; sixteen to twenty pores on the inner part of the thigh; tail two- 

fifths the total length of the animal, characterized in the male by a 

thick base and by two rather large scales in the postanal region; two 

or three scales similar in shape beneath each arm; length of tibia not 

equal to the distance from the end of the snout to the beginning of the 

occipital spines; scales of the belly, neck, and chest, and those under- 
neath the tail smooth. 

Pet? 8 
eeuly, 

Fig. 72. 

PHRYNOSOMA ORBICULARE VAR. TYPICUM WIEGMANN. 

x 1.5. 

Jalapa, Mexico. 

Cat. No, 4596, U.S.N.M. 

General color sienna brown. On the neck and back, on each side of 
the vertebral line, are four transverse brown or black spots outlined 
with yellow; tail and limbs crossed likewise by brown bands. Under- 
side covered with confluent black spots on a yellowish-white ground 
color. (Bocourt.) 

Bocourt distinguishes three varieties of this lizard, which differ as 
follows: 

Occipital horns longer than temporal; occipital scales large....P. orbiculare typicum. 
Occipital horns shorter than longest temporal; occipital scales large. 

P. orbiculare var. A. 
Occipital horns shorter than longest temporal; occipital scales smaller, numerous. 

P. orbiculare var. B. 
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The typical form has been received at the Museum of Paris from the 

States of Vera Cruz and Pueblo, and from the Mexican Plateau. Our 

specimens are from the northern plateau at Chihuahua and southern 

Arizona. The var. A came from the high lands of Vera Cruz, and the 
var. B from Colima, on the west coast. 

Phrynosoma orbiculare Wiegmann. 

' | one | Number : 
Catalogue) of niool: Locality. | From whom received. 

No. : | : 
} mens. 

8313 6 | Chihuahua, Mexico......-----.-.-.----- John Potts. ; 
2) (?) Hort: Huachuca eArizon sc. sess 2-2 PDr eh Walcox.2Un.S..4 
4596 3 | Jalapa, Vera Cruz, Mexico...........-. | R. M. De Oca. 

PHRYNOSOMA BOUCARDII Bocourt. 

Phrynosoma boucarditi BOULENGER, Cat. Liz. Brit. Mus., 2d ed., II, 1885, p. 243. 

Tapaya boucardit AUG. DUMERIL and Bocourt?, Miss. Sci. Mex., 1870, pl. X1, 

figs. 4, 4a; Pt. 3, 1874, p. 225. 

Head, thick; wider than long. Cephalic spines of moderate length; 

those of the occiput directed obliquely upward, a little more prolonged 

backward than the longest ones of the temporal region. Numerous 

occipital tubercles. Trihedral scales of the body projecting. Abdom- 

inal scales smooth. Head with top relatively narrow, not equal half 
its greatest length; the contour from the end of the muzzle to the super- 

ciliary angle a little curved oblique line. Inframaxillary scutella ree- 

tangular, a little smaller than the posterior sublabials; one conical, 
pyramidal scale at the junction of the lips; nostrils pierced on the pro- 

longed superciliary ridge; auricular opening bordered anteriorly with 

smal] projecting scales; occipital plate distinct, oval, and followed by 
numerous conical scales; upper part of the body bristling with project- 
ing trihedral tubercles. Eleven to fourteen pores on the inner side of 
the thigh; tail about two-fifths the length of the animal and character- 
ized in the males by a little greater length, a thicker base, and by two 
postanal scales somewhat larger than the others. <A fringe around the 
periphery of the abdomen formed of twenty-six or twenty-seven large 

trihedral, subpyramidal scales; four similar scales over each arm; length 
of tibia equal to the distance between the end of the snout and the 
beginning of the occipital spines; scales of the belly and the under- 
side of the tail smooth; those of the throat feebly keeled. 
Ground color ocher yellow, with four brown spots extending on both 

sides of the vertebral line; the one on the neck large and rounded, the 
three others, on the trunk, subrectangular, with bright yellow poste- 
rior borders; legs and tail crossed by similar brown bands; head and 
cephalic spines sienna brown. Underside yellowish, with rounded 
blackish spots scattered far apart. 
Phrynosoma boucardii, like Phrynosoma orbiculare, has a var. A, head 

wider than long, but it is easy to distinguish the latter by the following 
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characters: Interorbital space narrower; occipital spines implanted 

obliquely; occipital tubercles smaller, and consequently more numer- 

ous; trihedral scales of all parts of the body more bristling; and the 
gular scales feebly keeled and not entirely smooth. (Bocourt.) 

The erect direction of the occipital spines of this species distinguishes — 

it from the others of the orbiculare group. 

No specimens of the Phrynosoma boucardii are in the U.S. National 

Museum. M. Bocourt’s specimens came from the ‘“ Plateau of Mexico,” 
without further specification of locality. 

PHRYNOSOMA SOLARE Gray. 

Phrynosoma solare Gray, Cat. Liz. Brit. Mus., Ist ed., 1845, p. 229.—VAN DEN- 

BURGH, Proc. Cal. Acad. Sci., IV, 1894, p. 456. 

Phrynosoma regale GIRARD, Herpet. U. 8. Expl. Exp. (Ch. Wilkes), 1858, p. 406.— 

GIRARD (BAIRD), Rept. U. S. Mex. Bound. Surv., 1859, p.9, pl. xxv, figs. 

1-3.—BocourT, Miss. Sc. Mex., Rept., 1874, p. 235; 1870, pl. xu, fig. 12.— 

BoOULENGER, Cat. Liz. Brit. Mus., II, 1885, p. 245. 

Outline of muzzle from above broadly rounded; in profile abruptly 

descending without conspicuous angle with front, nor prominent lip 

border. Nostrils presenting anteriorly only, the nasal plates sepa- 

rated by a row of scales from the series of the canthus rostralis, which 

pass externally to them. Temporal region considerably expanded. 

Posterior superciliary angle produced horizontally. Four occipital 

horns of subequal length, the external pair slightly divergent, and all 

directed backward 45°. Each horn depressed, and with the basal por- 
tions marked with flat tubercles. Only three prominent temporal 
scales, and all of these produced into horns, which are flat and recurved 

to the acute tips. The posterior, which is the longest, is not equal to 

the external occipital. Temporal row of scales not produced to below 

the orbit, but a row of protuberant scales above it reaches the same 

point. Scales of top of head flat, tubercular. Two transverse rows 

of conic scales, of four scales each, posterior to the occipital, the exter- 

nal of the posterior row the largest. No angle or row of larger scales 

connecting the posterior superciliaries. A well-developed keystone 

plate. Infralabials eight on each side, all prominent except the ante- 

rior three, the seventh largest and as long as the anterior temporal 

spine, the eighth smaller and spiniform. No subrictal. Enlarged 

gulars in a single row, with acute apices, the posterior not enlarged. 
Two rows of spines on the side of the neck, the superior shorter and 

more bunehy. 

Dorsal scales flat, the median much larger than the lateral, keeled, 

and with small, round tubercles on the plane portions. Four spaced 

rows of larger keeled scales on each side of the middle line, those of 

the external rows much smaller than those of the median. These 
extremities are scarcely free, but those of the penultimate row are 
most prominent, especially anteriorly, where the external row is 
wanting. Lateral fringe continued to above humerus from groin, its 

hepa 
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lanceolate scales closely placed. Seales of the short inferior row 

quite small, and separated from the superior by small, round scales 

separated by interspaces. Arm and forearm covered above with large 

keeled and mucronate scales, of thigh with small keeled scales, mixed 

with large, more or less free, keeled scales, and tibia with large 

keeled and mucronate scales, with a few small ones intermixed. 
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Fig. 73. 

PHRYNOSOMA SOLARE GRAY. 

xX 2. 

Old individual with middle horns worn. 

Arizona. 

Cat. No. 8437, U.S.N.M. 

Tail with two lateral fringes of conic scales at the base, the inferior 
row short and composed of small scales, the superior continued to 
near the end of the tail. Superior pholidosis of tail irregular, with 
larger and smaller keeled and tubercular Seales, which are more 
or less free at the apices. Keeled scales of humeri continued across 
thorax on clavicular angle. Median gular scales rounded. Scales of 
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inferior surfaces smooth, except those of the tibia and forearm, which 

are keeled and mucronate. Collar serrate except at middle. The hind 

leg extended falls short of the axilla. The tail is rather long, exceed- 

ing by a little twice the length of the head without the horns. First 

and fifth toes of equal length on both extremities. Femoral pores. 

eleven to fifteen on each side, the rows continuous on the median line, 

or nearly so. 

Measurements (Sonora).—Total length, 140 mm.; length to vent, 89 

mm.; length to gular fold, 19.5 mm.; length of head with horns, 32 mm.; 
length of head without horns, 22 mm.; Width of head at temporal 

region, 19 mm.; length of fore leg, 40 mm.; length of fore foot, 12 mm.; 

length of hind leg, 49 mm.; length of hind foot, 20 mm. 

General color above light brown; median line pale; lateral nuchal 

spots present, obscure; three or four pairs of blackish blotches on each 

side of the median line, which are of irregular outline, concave for- 

ward, and not fused into transverse bands; tail and limbs with broad, 
brown cross bands; inferior surfaces immaculate; head light brown, 

horns paler. 

This species occupies an isolated position in the genus for several 

reasons. The presence of four equally developed occipital horns instead 

of the two which characterize all the other species, the continuity of 
the femoral pore series across the middle line, and the tuberculation 

of the scales are the principal ones. The squamation is like that of 

the coronatum group, but in the short series of scales ending in the 

temporal horns it is more like the cornutum group, with which it 

also agrees in the matters of infralabials and inferior gular scales. 

Specimens of this species display some noteworthy differences. In 

two Arizona individuals the temporal and occipital horns are in a 

single slightly curved plane. In the specimen from Sonora, above 

described, the second and third (posterior) temporals are on a dis- 

tinetly lower plane. In Cat. No. 161, also from Sonora, these horns are 

depressed, but less so. In Cat. No. 8437, from Arizona, the series of 
femoral pores are separated on the middle line by four rows of scales, 

and the pores number on one side eighteen and on the other twenty. In 

Cat. No. 17179, from Tucson, the series include twenty pores each, and 

are separated by one scale on the middle line. In my Sonoran indi- 
vidual but one scale separates the adjacent pores of opposite rows, and 

the latter contain 11-12 pores. In Cat. No. 161 each row contains seven- 

teen pores, and five rows separate them at the middle. In Cat. No. 8437 

there is on each side of the superior side of the tail, beyond the base, a 
tetrahedral conic scale looking directly upward, which is wanting in the 
Sonoran specimen. In Cat. No. 8437 one has seven and the other eight 
large infralabials; there are seven in the Sonoran individual. Cat. No. 

17179 has seven on one side and eight on the other. No other differ- 
ences are observable. 

The Phrynosoma solare is restricted to the Sonoran region. 1t has 
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been obtained so far only in southern Arizona and the Mexican State 

of Sonora. Itisrarein collections. Besides one in my possession from 

near Hermosillo, Sonora, I have seen the following in the U.S. National 

Museum: 
Phrynosoma solare Gray. 

| Number | 
Catalogue of speci- Locality. From whom received. 

ou) |) mens: 

161 | 1 Gila and Colorado Desert, Arizona ..-.. | A. Schott. 
8437 | 2 | Camp Lowell, Arizona .....-..-..-.---.- | Lieutenant Rutter. 
17179 IE ROCHON AMZ ON aaa eatctesstmyacie eisai | P. L. Jouy. 

Mr. Van Denburgh gives Las Animas Bay, Lower California, as a 

locality from which he has seen a specimen. 

It is with regret that I adopt for this species the name of Gray in 

preference to that of Girard. The description of Gray is unworthy of 

the name, being only a line in length, and may apply to this or to some 

unknown species so far as its terms go. Moreover, he evidently did not 

regard it as a good species, but placed his specimen under the head of 

P, blainvillei, as belonging to that species. An examination of the 

specimen in the british Museum showed me that it is to an example of 

the P. regale, that the name P. solare applies, and as technically one line 

is a description, I am compelled to side this time with the pettifoggers, 

and adopt it. 

PHRYNOSOMA BLAINVILLEI Gray. 

Phrynosoma blainvillei GRayY, Zool. of Beechey’s Voy., 1839, p. 96, pl. XxIx, fig. 1; 

Cat. Liz. Brit. Mus., 1st ed., 1845, p. 228.—Copr, Check List Batr. Rept. N. A., 

1875, p. 49; Proc. Acad. Nat. Sci. Phila., 1883, pp. 28, 30.—STEJNEGER, North 

American Fauna, No. 7, 1893, p. 187, pl. , fig. 2.—VAN DENBURGH, Proc. 

Cal. Acad. Sci., 2d ser., V, Pt. 1, 1894, p. 296; 1895, p. 118. 

Phrynosoma coronatum HOLBROOK, N. Amer. Herpet., II, 1842, p. 97, pl. x11.— 

GIRARD, Stansbury’s Exped. Gt. Salt Lake, 1852, p. 36, pl. vi, figs. 7-12.— 

HALLOWELL, Sitgreaves’s Exped. Zuni, 1853, p. 122.—BOULENGER, Cat. 

Brit. Mus., 2d ed., II, 1885, p. 243, in part; not of Blainville. 

Batrachosoma coronatum GIRARD, Herpet. U. S. Expl. Ex., 1858, p. 400, pl. xx, 

figs. 10-13.—BocourT, Miss. Sci. Mex. Rept., p. 239, pl. x11, fig. 10. 

Phrynosoma frontale VAN DENBURGH, Proc. Cal. Acad. Sci., IV, 1894, p. 296. 

Outline of muzzle from above narrowed elliptic; in profile descend- 

ing obliquely and not separated from frontal plane by a distinct angle. 

Nostrils directed as much laterally as forward, in line with canthus 

rostralis. Posterior superciliary angle little produced. Temporal 

region moderately expanded, terminating in a straight horn nearly as 

long as the occipital, and diverging outward. Occipital horn elongate, 

Straight, slightly divergent, depressed in section, and, like all the other 

horns, finely grooved longitudinally. Infralabial plates with prominent 

angles from the first, the median longer than the posterior, which are 

small, except the very last, which is a conical spine. Between the 
shorter scales the last inferior labial is developed into a large, flat, tri- 
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angular spine, the infrarictal. The conic spine above mentioned is as 

much opposite to this plate as to the infralabials. On the neck two | 

short folds, one above and posterior to the other, with three conic spines — 

oneach. Three rows of enlarged gular scales on each side of the mid- 

dle line, with conic apices directed externally; those of the external — 
row the largest, and followed by a few smaller spines on the gular fold. _ 

Seales of top of head convex and obscurely roughened; a transverse 
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PHRYNOSOMA BLAINVILLEI GRAY. 

* 

San Bernardino 
Collection of E, D,. Cope 

series of four conic scales in front of the base of the occipital horns, 
and a similar one between the bases of the latter. Anterior and pos- 
terior superciliary plates in contact, with a small “ keystone ” below 
their opposed apices. - 

Dorsal pholidosis irregular. Medially the scales are flat and keeled, 
but they become much smaller and graniform laterally, where they are — 
separated by smaller granules. A band of smaller flat scales, down | 
the vertebral line, bounded by larger scales on each side. External to 
these there are four rows of well-separated, large, keeled scales, with — 
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free apices directed posteriorly, without a circle of scales around their 

bases. A marginal fringe of flat lanceolate scales, extending from 

anterior to the groin to above the shoulder, and a lower marginal series 

of much smaller scales along the middle part of the lateral border. 

Between the superior row and the larger dorsal scales are several lon- 

gitudinal folds, surmounted each with a series of oval keeled scaies 

larger than those that surround them. Superior surfaces of fore limb 

with large keeled mucronate scales, mixed with a few of smaller size. 

Upper surface of posterior limb with small scales, and scattered large 

keeled spinous seales. Tail with a lateral fringe of large, flat, lanceo- 

late scales to near the extremity; the superior surface with irregular 

pholidosis of flat keeled scales, some with projecting apices. Scales 

of all the inferior surfaces smooth, except those of the humerus and 

tibia, which are weakly keeled. Keeled scales of front of humerus not 

continued across the middle line. 

Extended hind leg reaching to axilla or middle of humerus. Tail 

a little over twice as long as head without horns. Femoral pores 

fifteen in each row, which is separated from the opposite one by a wide 

interspace. 

Measurements (San Diego, California).—Total length, 147 mm.; length 

to vent, 92 mm.; length to gular fold, 20 mm.; length of head with 

occipital horn, 32 mm.; length of head without occipital horn, 22 mm.; 

width of head at temporal region, 23 mm.; length of fore leg, 43 mm.; 

length of fore foot, 26 mm.; length of hind leg, 57 mm.; length of hind 

foot, 25 mm. 

Color above light brown; head light-yellowish brown, without darker 

markings. Temporal spines light red or pink, occipital horns mahog- 

any brown, with reddish apices; the ridges darker than the grooves. 

Lateral nuchal brown spots large, well separated. Between these and 

the groin on each side three dusky brown bilobate cross bands, 

obscurely defined anteriorly; in young specimens with imperfect pos- 

terior light border. Inferior surface of limbs and tail with a few obscure 

crossbars. Inferior surfaces immaculate, except a few obscure dusky 

spots on the abdomen in some individuals. 

This species inhabits the southern part of the Pacifie district, that 

is, California south of San Francisco Bay, and the upper part of the 

peninsula of Lower California, at least as far south as San Thomas 

(Van Denburgh). In the northern part of the Pacific district its place 
is taken by the P. douglassii. No other species occupies the range of 

the P. blainvillei. 

Mr. Van Denburgh states that specimens from the northern part of 

this range have the head scales less convex and more rugose than in 
those from the southern portion of it, and he proposes to regard the 
former as a distinct species, under the name of P. frontale. No other 
character is advanced by Mr. Van Denburgh, so that specific distinct- 
ness can scarcely be admitted. Perhaps a race is indicated. Its value 
appears, however, to be problematical, as specimens in my possession 
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from San Diego, in the extreme south, have the head scales strongly 

rugose, although convex. ; 

Mr. Van Denburgh points out that this species differs from the P. 

coronatum in the presence of a spine behind the subrictal scale, a char- 

acter which I find to be quite constant. I may add that the P. coro-. 

natum is more horny as to the peripheral parts of the skull. There are 

four horns of the temporal series, of which the anterior is below the 

eye. In P. blainvillet this scale is little or not larger than the one that 
succeeds it. In P. blainvillei a postorbital row of scales is very pro- 

tuberant, and not so in P. coronatum. In P. blainvillei there is but one 
row of scales in the marginal fringe of the tail, while there are two in 

P. coronatum. . 

Habits.—Dr. Stejneger states that it is to P. blainvillet that the pub- 

lished accounts about ejecting blood from the eyes should be credited, 

and one of the specimens in the collection brought home (Cat. No. 18452) 
is the offender who gave rise to Dr. O. P. Hay’s entertaining article! on 

this subject. It transpired afterwards that this specimen had been sent 

me [Stejneger| alive for the very reason that it had been ejecting blood 

repeatedly when caught. The letter from Mr. Bailey accompanying the 

specimen turned up long after Dr. Hay’s experience with the animal, and 
it is to the following effect: 

KERNVILLE, CAL., July 11, 1891. 

Dear Sir: I caught a horned toad to-day that very much surprised Dr. Fisher 

and myself by squirting blood from its eyes. It was on smooth ground and not in 

brush or weeds. I caught it with my hand and just got my fingers on its tail as it 

ran. On taking it in my hand a little jet of blood spurted from one eye a distance 

of 15 inches and spattered on my shoulder. Turning it over to examine the eye, 

another stream spurted from the other eye. This he did four or five times from both 

eyes until my hands, clothes, and gun were sprinkled over with fine drops of bright 

red blood. I put it ina bag and carried it to camp, where, about four hours later, I 

showed it to Dr. Fisher, when it spurted three more streams from its eyes. One of 
the same species that I caught July 2 evidently did the same, as I found its head 
covered with blood when I caught it, but supposed it was injured in the weeds. It 

seems so strange that I send the horned toad to you alive. 
VERNON BAILEY. 

The specimen upon its arrival was handled a great deal, but gave 

no evidence of its blood-squirting tendencies until the beginning of 
August, when it resented Dr. Hay’s handling it somewhat roughly in 
the manner related. In order to give the entire history of this animal, 
I reprint Dr. Hay’s account as follows: 
About the Ist of August it was shedding its outer skin, and the process appeared 

to be a difficult one, since the skin was dried and adhered closely. One day it 
occurred to me that it might facilitate matters if I should give the animal a wetting; 
so, taking it up, I carried it to a wash basin of water near by and suddenly tossed 
the lizard into the water. The first surprise was probably experienced by the Phry- 
nosoma, but the next surprise was my own, for on one side of the basin there sud- 
denly appeared a number of spots of red fluid, which resembled blood. ...A 
microscope was soon procured and an examination was made, which immediately 
showed that the matter ejected was really blood. 

Proc. U.S. Nat. Mus., XV, 1892, pp. 375-378. 
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The affair now became very interesting. Just where the blood came from I could 

not determine with certainty, the whole thing having happened so suddenly and 

unexpectedly; yet the appearance seemed to indicate that the blood came from the 

region about one of the eyes. There appeared to be a considerable quantity of the 

blood, since on the sides of the vessel and on the wall near it I counted ninety of 

the little splotches. A consultation was had with Dr. Stejneger the next day with 
regard to the propriety of dashing the animal into the water again to discover, if 

possible, where the blood came from. It was thought, however, that such blood 

lettings must be somewhat exhausting, and that it would be better to allow the 

animal a day to recuperate. While talking, I picked up the lizard and was holding 

it between my thumb and middle finger and stroking its horns with my forefinger. 

All at once a quantity of blood was thrown out against my fingers, and a portion of 

it ran down on the animal’s neck; and this blood came directly out of the right eye. 

It was shot backward and appeared to issue from the outer canthus. It was impos- 

sible to determine just how much there was of the blood, but it seemed there must 

have been a quarter of a teaspoonful. I went so far as to taste a small quantity of 

it, but all that I could detect was a slight musky flavor. 

Phrynosoma blainvillet Gray. 

Number = 
paalozue ce pheck- Locality. es From whom received. aes 

| | 
152 | 1 | California... ........ i Say | ies es ee TG Sapooonesodessee Alcoholic. 
153 Bal Gocige WUOlssscescsecieecancclss Wee Aescmeseee ne | Walliamsonve-seee cose =ee do. 
154 5 | Bodega, California.....-.. uae acnaeeeeee lasers dO 52S eee do. 
155 ZN GrithiventtGeesue Geaunecese Pee se Peer Sra | Stevens Shee secceeeeece do. 
156 A MLO MU CMO YW araoror2 ates =e crate = 00) efolare See ata/==Jsrel= Trowbridge ...--- eet. do. 
157 AGeSanplie 2 Ose. ce coe eeeeee Reena aria sare lees doseeeee sas eeeeenee do. 
158 Siloce cc kn) Se ACS aSeemeTe Byaaieteral| tree sterats erste ies | 2 (cicero ae ocean te do 
159 IGS SAMeeraAncIseO) = <= =e: sss \aaicise ae epee ec .aeicieep eee eaalcce siceee ee ees do. 
160 im icaeldoradoy California, = =52<<| 2.52 ccco=sc|> -= seeeaaen een e-eene ees do. 

4587 Ta BHOLo Ae; OnNe slitornidenccc|lcesceuceseoens. J eMANTUS' one cemecneeen. do. 
8862 1 |! San Francisco, California .| Noy. —, 1875 | ACW Chasel-ccessseese do. 
129 CMMOONOLA seme ste ors eee ccs ise cette seice ese | Col. J.D. Graham ...---- do. 

8645 1 | Mohave Desert,California.| —— —, 1875 | Dr.0. Loew ......------- do. 
8647 1G | eee COR sae ea onan ee - July —, 1875 |.--.- (lien Jsancoon Ago asee Ss do. 
8648 3 | Santa Barbara, California.| July —, 1875 | H. W. Henshaw.......-. do. 
9574 1 | San Pedro, California... -. | July 24, 1863 | Dr. J.G. Cooper ---...--. do. 

11933 AS R@alifornigizn saeco cer somo sis |e eee ce cews cee ESE SR Ane uReoe coc Honeeae: do. 
11854 1 | Santa Barbara, California.|.......-....--. | Dr. Thos. Webb ..-.....- do 
10784 1 CO at Se ose SoS pe ne eee setae vwbie ae «| temiocnuecteictoea lene setetetios Bee do 
10780 1 | Santa Barbara, California.|.....-......-... Prof. D.S. Jordan ....-..- do. 
PCPS oaceerio ses I Senete a eter Ete ee av oie tonntancvae nil wre avers oles er elcuaie oleic oie ias Satna i cicinra Sisieve einai do. 

PAOD—61) |nmnn= ano Damulmereek El Nido} |pctcesocscs =< Dr, HA. Mearns)5.------ do. 
San Diego County, Cali- 
fornia. 

PAGO BO see ee ses (iit diandmtnver: MOn. lecenn-2oes=-e|- see Oke tee eee Secce tee do. 
| 258, Pacific Ocean, Cali- 
| fornia. 

21969-70' |..-..-.---- Mone 258s bacities Ocean, |. -sc=- s2c.t ooclemone (WS imocdcbospposcededs do. 
California. 

PO I eee eee SHiseaCameronise TANCK: |Pecmec acces sac|eoces iG See SESE do. 
San Diego County, Cali- 

\ fornia. 
Pak PA ee oon seee J. M. Gray’s ranch, San |...-.. oe ae marctel mater (ose aaheeasSccanasae do. 

Diego County, Califor- 
nia. 

PAROS | Beicqeaee se | Campo,San DiegoCounty, |.--.-.-.--.---- eos e.csSancredpaogosnar do. 
California. 

Z1ST4—79 |--.-....-.| Nachognero Valley, U.S. |...-....--.---.|.-..- Gs SoScinsasponceccese do 
border, Lower Califor- 
nia. 

PALOBON oceec ccs iain Dame RivOry Won. \|o- saeso ae cee Reeee Omar a tee enc coe do. 
258, Pacific Ocean, San 

| Diego County, Califor- 
nia. 

A19BI=91) |2 =<. 252... Jacumba Hot Springs, |.-..-.......... eecee 0 Oe a Sone ee do. 
| Mon. 233, San Diego | 

County, California. 
PAN P J) Se West slope Coast Range, |.-......--...-.].--.. WMOSsa anaes asics sestss do. 

San Diego County, Cali- 
fornia. 

CHB) Se | Campo.San Diego County, |...--.-.-......}..... COSar 32 ena 3 cased do. 
California. — | 
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No. 

18446 
18447 
18448 

18449 
18450 
18451 
18452 

18453 
18454 
18455 
18456 
18457 
18458 
18459 
18460 

Sex 
and 
age. 

Male.. 
Female 
Male.. 

Male.. 
Female 
Female 
Male... 

Male! - 
Male! . 
Female! 
Female 
Male .. 
Female 
Female 
Male .. 
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Phrynosoma blainvillei Gray—Continued. 

oyke Alti- When 
Locality. tude. collected. 

Feet 
Walker Pass, OsilOrniny>..->2-4--- =e |eonasaee July 2 
oer Moise eee sect at be beds Forte) gle eee ee oree 
Ree Oe ar ance re ecient ea eee eee 

Walker Basin, California ...-.........-|-------- July 14 
South Fork, Kern River, California....| 2,750) July 7 
Morne, Calilemiass: codes sc-se ses este sane an June 23 

Bhiciee A Ree Meee oe OSS eb E PoE ea ee) arscess polatie th 

WMresno; Califormin Sose--e -2es see teense | Sept. 23 
Peer MOS hoes aces oan alememcs Skee cell ene ees ee ea Oe 
OW. aoe a rae tae ae on Fate see a es | een [co edovten 
Bakersvilie, Califormia-.-\2..2=2-42:-<5-\.---seee|pOety ey) 
Carrigo Plains, California see OOr 
seas OO yeast Spc a5 seer teens Be ies 
Old Fort Tejon, California..........-.-.|.- July 4 
Cafiada de las Uvas, California July 9 

Phrynosoma. cerroense STEJNEGER, North American Fauna, No. 7, Pt. 2, 1893, p. 18728 

Outline of muzzle from above narrowed, then rounded; in profile 
descending abruptly with prominent labial margin. - Nostrils in li 
with canthus rostralis, presenting equally laterally, and anteriorly. 

Superciliary angle not produced. Temporal region not especially 
expanded, supporting on each side four produced tubercles, the short 
anterior one beneath the eye and separated from the second by a low 
tubercle. Last (fourth) temporal horn the longest, shorter than the 

' Young. 

PHRYNOSOMA CERROENSE Stejneger. 

Fig. 75. 

PHRYNOSOMA CERROENSE STEJNEGER. 

Cerros Island, Lower California. 

Cat. No. 11977, U.S.N.M. 

From whom 
received. 

Bailey 
do 

Fisher 

Palmer z 
eee Ejected blood 

from eye. 
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occipital and divergent in direction. Occipital horn straight, acute, 

divergent, slightly grooved at base, directed posteriorly at an angle of 

45°. Seales of front flat, rugose, large; those of supraocular series in 

contact. No angle connecting superciliary angles. Four conic scales 

in a transverse series in front of occiput; a median occipital conic 

scale. No prominent scales between the temporal series and the orbit. 
Only five infralabials on each side, the last prominent and anterior 

to the line of the larger subrictal. A conic scale or spine in the line of 

the infralabials, behind the subrictal. Three rows of enlarged gulars 

on each side, the external conic and acute, and continued to the gular 

fold. Behind the line of the tympanic meatus two longitudinal rows 

of scales, the inferior of two spiniform, the superior of five or six simply 
conic. 

Five to eight rows of flat-keeled scales on the median dorsal region; 
some of which, forming an irregular row on each side, are much larger 

than the others. External to these the scales are rounded and much 

smaller, and are separated by granules. On each side of the middle 

line are three rows (including the one above mentioned) of large, 
prominent-keeled scales, well separated from each other. A single 

series of free lanceolate scales forms a lateral fringe, which begins 

in front of the groin and returns to above the humerus, with an inter- 

ruption above the axilla. Below this the scales are granular, and then 

gradually enlarge into the ventrals, which are smooth and about as 

large as the median dorsals. Superior sides of humerus and cubitus 
covered with large keeled scales; femur and tibia above with small, 

flat scales mixed with large accuminate ones. Tail with two series of 

lateral marginal conic scales, the superior row sparse. Scales of supe- 

rior surface of tail heterogeneous, but no produced cones. Scales of 

inferior surfaces of limbs smooth, except those of palm and sole, which 
are keeled. Lateral digital scales not produced. 

The extended hind limb falls considerably short of the axilla. The 

tail is between once and twice the length of the head without horns. 
Femoral pores 17 or 18 in each series, which are well separated on the 
middle line. 

Measurements (Cat. No, 11977).—Total length, 112 mm.; length to vent, 
85 mm.; length to gular fold, 17 mm.; length to base of occipital horn, 
17 mm.; length to end of occipital horn, 23.5 mm.; width at temporal 
region, 21.5 mm.; length of fore leg, 34 mm.; length of fore foot, 11 
mm.; length of hind leg, 46 mm.; length of hind foot, 19 mm. 
Ground color brownish ashen, paler on the limbs and tail. A large 

brown lateral nuchal spot, and three irregular cross bands on the back, 
the third at the groin. Each cross band displays a deep notch poste- 
riorly, and the external portion extends posteriorly, joining the one 
behind it, causing the flanks to be entirely brown. No distinct cross 
bands on limbs and tail; snout and muzzle brown; occipital horns 
mahogany. Inferior surfaces cream-colored, with a few indistinct dusky 
spots on the abdomen. 
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As already shown, this species is an ally of the P. coronatum and 

P. blainvillei, between which it stands in some respects, while it adds 

some characters of its own. Of the latter kind are the absence of the 

inferior lateral fringe, the cylindric horns, and the continuation of 

the enlarged gulars to the gular fold. It agrees with the P. blainvillet 

in the presence of a spine behind the subrictal, the absence of a prom- 

‘inent row of tubercles behind the orbit, in the small size of the inter- 

occipital scale, and the straightness of the occipital horns. It agrees 

with the P. coronatum in the suborbital cone, the double fringe of the 
tail, and the flat head scales. But one specimen of this species is 

known. It was brought from Cerros Island, which is off the west 
coast of Lower California, at about the middle of its length. 

Phrynosoma cerroense Stejneger. 

‘ | Number 
Conan of speci- Locality. From whom received. 

; mens. | 
| = 

11977 a | Cerros Island, Lower California. .-..--- L. Belding. 

PHRYNOSOMA CORONATUM Blainville. 

Phrynosoma coronatum DUMERIL and BIBRON, Erpétologie Générale, IV, 1837, 

p. 318.—Corr, Proc. Acad. Nat. Sci. Phila., 1866, p. 312.—Bocourt, Miss. 

Sci. Mex., Reptiles, Pt. 1, pl. xu, fig. 10, Pt. 4, 1874, p. 239 (part).—Copr, 

Bull. U. S. Nat. Mus., No. 1, 1875, pp. 50, 93.—Yarrow, Bull. U.S. Nat. Mus., 

No. 24, 1883, p. 70 (part).—Copg, Bull. U. S. Nat. Mus., No. 32, 1887, p. 39.— 

STEJNEGER, North Amer. Fauna, No. 7, 1893, p. 187, pl. 1, fig. 1.—Van DEN- 

BURGH, Proc. Cal. Acad. Sci., (2) IV, Pt. 1, 1894, p. 296; 1895, p. 115. 

Phrynosoma Baird, Proc. Acad. Nat. Sci. Phila., 1859, p. 299. 

Phrynosoma cornutum YARROW, Bull, U. 8S. Nat. Mus., No, 24, 1883, pp. 66, 67 

(part).—BELDING, West. Amer. Scientist, III, 1887, p. 98.—STEJNEGER, 

North Amer. Fauna, No. 7, 1893, pl. 11, figs. 1-le; not of Harlan. 

Phrynosoma asio YARROW, Bull. U. 8S. Nat. Mus., No. 24, 1883, p. 67.—Bou- 

LENGER, Cat. Liz. Brit. Mus., II, 1885, p. 244 (part).—BELDING, West. Amer. 

Scientist, III, 1887, p. 98; not of Cope. ; 

Phrynosoma hernandezi YARROW, Bull. U. 8S. Nat. Mus., No. 24, 1883, p. 68 (part). 

Agama (Phrynosoma) coronata BLAIN VILLE, Nouv. Ann. Mus., Paris, LV, 1835, p. 284, 

pl SeXexcV, ohio’, i: 

The nostrils are pierced in the lines joining the superciliary ridges 

with the end of the snout. There are several longitudinal series of 

large, pointed, gular scales, the exterior of which are continued back 

upon the gular folds. There is a series of fine, very large, pointed sub- 

labial plates. The head spines are very large. There are four tem- 

porals, one occipital, and one postorbital on each side, and one large 

interoccipital. Occasionally small spines are developed between the 

temporals. Below the rictus is a broad spine, usually without any, but 

sometimes with a very small spine behind it. There is a row of four or 

five spinose scales in front of the occipital spines. The other head 

scales, with few exceptions, are flat and rugose, usually with irregular 
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ridges radiating from near the center of each scale. There are two 

groups of spines on each side of the neck, the lower larger. The tail 

is bordered with a single row of lateral spines and bears a group of 

smaller ones behind the insertion of the thigh. There are two series 

of periphero-abdominal spines, the lower shorter than the upper and 

formed of smaller spines. The scales on the chest are sometimes 

faintly keeled. Those on the abdomen and basal part of the tail are 

smooth; on the terminal part of tail, keeled. The tympanum is naked. 

There are from sixteen to twenty-two femoro-preanal pores. The males 

have enlarged postanal plates. The tails of the females are shorter 

than the distance from the axilla to the front of the thigh, but those of 

the male are considerably longer than this distance. The young of 

PHRYNOSOMA CORONATUM BLAINVILLE. 

ills 

San Diego, California. 

Cat. No. 14587, U.S.N.M. 

both sexes have short tails. The color above is brownish, yellowish, 

or grayish, darker laterally. There is a large brown patch on each 

side of the neck, and a series of three more or less distinct brown bars 

on each side of the back. These bars are light-bordered posteriorly. 

The tail is transversely banded with brown. The belly is often dotted 

or blotched with brown or black. All these markings are more distinct 

inthe young. The larger dorsal tubercles are often tipped with orange- 

rufous, and those on each side of the median line have seal-brown or 

black keels. The occipital spines are ribbed with very dark brown. 

The temples are yellow tinged with rufous. In very young individuals 

the scales of the vertex are grayish or yellowish-white, with a few 

minute brown or black spots. These spots, which are on the raised 

portions of the scales, become more numerous as the animals increase 
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in size, until the whole crown appears black or dark brown, crossed by 

irregular lines formed by the yellow posterior edges of the scales. 

Phrynosoma coronatum was first. described from a specimen collected 
by Botta in “California.” It has since been recorded from Cape St. 
Lucas and La Paz. The specimens enumerated below show that it 

ranges far north of the limits of the “Cape Region.” 

Phrynosoma coronatum Blainville. 

Number 
Colegue of speci- Locality. From whom received. 

eo: mens 

5246 1 | Cape St. Lucas, Lower California-...-.- L. Belding. 
12664 3 | La Paz, Lower California ..-....--....... John Xantus. 
11538 5 | Cape St. Lucas; Lower California ---.--. R. E. C. Stearns. 
14777 1 | San Diego, California aoe ena oate fete sia “A R. Oreutt. 
16506 1 | Colorado Desert, California ...... ....-.- Dr. C. H. Merriam. 
16997 1| Twin Oaks Coast Range, San Diego | Nat. Zool. Park. 

County, California. 
17171 1 | Mesa Grande, San Diego County, Cali- | Miss Rosa Smith 

fornia. 
14586 15: | San Diego, California: \-222- cece. -22- == do. 
14587 | eeeer 0) 52-2 oat Beet e eee ea Eee do. 
14588 AC easter GO: = Sa «dae Saale cos se eee eee do. 

PHRYNOSOMA CORNUTUM Harlan. 

Phrynosoma cornutum GRAY, Syn. Rept. Griff., Cuvier’s Anim. Kingd., IX, 1831, 

p.45; Cat. Liz. Brit. Mus., 1845, p. 229.—Ho.LBrook, N. Amer. Herpt., II, 1842, 

p. 87, pl. x1.—GrrarD, Stansb. Expl. Gt. Salt Lake, 1852, p. 360, pl. vin, figs. 

1-6.—E. BLANCHARD, Organ. Reg. Anim., 1852, Pt. 5, pl. x11.—HaLLOWELL, 

Sitgreaves Expd. Zuni, 1853, p. 119.—GrraRD, Herpt. U. S. Expl. Expd., 1858, 

p. 403, pl. x x1, figs. 6-9; U.S. Mex. Bound. Surv., 1859, p. 9.—BocourT, Miss. 

Se. Mex., Rept., 1874, p. 236, 1870, pl. xu, fig. 9. -BOULENGER, Cat. Liz. Brit. 

Mus., II, 1885, p. 245. 

Agama cornuta HARLAN, Journ. Acad. Nat. Sci. Phila., IV, 1825, p. 299, pl. xx; 

VI, 1829, 14; Med. and Phys. Res., 1835, p. 141, plate, figs. 1, 2.—GrIFFITH, 

Cuvier’s Anim. Kingd., IX, 1831, p. 216. 

Tapaya cornuta CUVIER, Reg. Anim., 2d ed., II, 1829, p. 37. 

Tropidogaster cornutus FITZINGER, Syst. Rept., I, 1843, p. 79. 

Tropidogaster bufonium FITZINGER, Syst. Rept., I, 1843, p. 79. 

? Lacerte tapayaxin BARTON, Med. and Phys. Jour., III, II (1807?), p. 68. 

Phrynosoma bufonium WYEGMANN, Isis, 1828, p. 367. —GRAY, Syn. Rept. Griff, 

Cuvier’s Anim. Kingd., IX, 1831, p. 45. 

Phrynosoma harlanit W1E Guna Herpt. Mex., I, 1834, p. 54.—DuMErIL and Brs- 

RON, IV, 1837, p. 314.—Sprine and LAcoRDAIRE, Anat., Pt. 2, 1842, p. 192 

(Bull. Acad. Roy. Bruxelles).—AuG. DumMirIL, Cat. Méth. Coll. Rept. Mus. — 
Paris, 1851, p. 28. 

Phrynosoma orbiculare HOLBROOK, N. Amer. Herpt., II, 1842, p. 93, pl. X11. 
Phrynosoma planiceps HALLOWELL, Proce. Acad. Nat. Sci. Phila., VI, 1852, p. 178; 

Sitgreaves Exp., 1853, p. 124, pl. vu. 

Head short, muzzle descending steeply in profile, but not separated 
from the frout by a conspicuous angle. Nostrils directed forward and 

separated from the scales of the canthus rostralis by a single scale. 
Posterior superciliary angle produced into a short horn, Temporal 
region expanded, supporting three horns, the anterior short, the 

Aah test, es 
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median equal to or longer than the posterior one; all directed outward 

at an angle of 45 degrees. The series does not extend to below tie 

orbit. Occipital horns moderate, acute, well separated, slightly diver- 

gent, and directed 45 degrees upward. Scales of front and vertex 
ragose, three conic scales posterior to the occipital, the posterior ¢ 

median occipital. A row of conic scales connecting posterior super- 

ciliary angles in front of parietal. Infralabials prominent and acute 

posteriorly, the last equal to or longer than the first temporal. One 

row of enlarged gulars. No subrictal spine. On each side of the pos- 

terior gular border a small spine. Two longitudinal folds on the side of 

PHRYNOSOMA CORNUTUM HARLAN. 

<< 3 

West Texas. 

Cat. No. 4953, U.S.N.M. 

the neck, several spinous scaies on the inferior and longer, and one on 
the superior and shorter. Below the inferior an oblique series descends 
forward to the plane of the enlarged gulars. 

Dorsal seales larger, flat, and keeled medially, graduating to smaller 
ones laterally. A row of large, flat, keeled scales on each side of the 
vertebral line. External to these, on each side, about four series of 
enlarged keeled scales, with free apices directed posteriorly, and situ- 
ated at considerable intervals. The scales of the internal row are cou- 
siderably larger than those of the external. Gular scales small, 
rounded, sometimes keeled. Ventrals weakly keeled or smooth. Supe- 

vior surface of humerus and cubitus covered with large keeled and 
mucronate scales, with very few small ones intermixed. Femur and 
tibia covered above with smaller keeled scales, with a few large spinous 
‘scales intermixed. Large keeled scales of humerus extended across 
the clavicular ridge. T\o rows of spinous scales on each side, the 
i NAT MUS 98——28 
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superior row consisting of larger spines and continued beyond the 

inferior row to above the humerus. Tail with a marginal row of spines 

on the basal half and intermixed larger scales on the superior surface, 

A second and short row of marginal scales below the longer one, 

extending posteriorly from the posterior base of the femur. Seales on 

inferior faces of limbs and tail, except the femur, keeled, the tail most 

strongly. 

The hind limbs are short, not reaching the axilla. Tail scarcely or 

less than twice as long as head without the horns. Femoral pores 

present in males only, 9-12 in each series, which are well separated on 

the abdomen. 

Measurements (Cat. No. 8316).—Total length, 148 mm.; length to vent, 

104 mm.; length to gular fold, 24 mm.; length to end of occipital horn, 

52 mm.; length to base of occipital horn, 21 mm.; width at temporal 

spines, inclusive, 36 mm.; length of fore leg, 47 min.; length of fore 

foot, 17 mm.; length of hind leg, 61 mm.; length of hind foot, 24 mm, 

Color above brown, divided by a narrow paler vertebral stripe. A 

dark brown spot on each side of the nape, and two rows of three oval 

or round dark brown spots on each side of the back. Those of the last 

two pairs are sometimes confluent into two irregular transverse bands. 

The brown spots have sometimes pale borders. Three dark brown 

cross bands on top of head, and three dark brown bands from the orbit, 

the anterior two to the infralabials, the last to the extremity of the 

second temporal horn. Occipital horns reddish brown. Legs and tail 

with rather smoke brown cross-bands. Inferior surfaces cream color, 

sometimes with small scattered dusky spots. 

The range of this species exceeds that of any other Phrynosoma. It 

extends from Dallas, Texas, on the east to Chihuahua, inclusive, on the 

the west, and from the Gulf of Mexico on the south to southern Kan- 

sas and Colorado on the north. It does not occur on the Pacific slope. 

It is very common in Texas and south to Monterey, Mexico, and in 

New Mexico as far north as Taos. Like other species of the genus, it 

loves dry places and sunshine. It has a habit of running in roads, 

where a good many are killed in ruts, yet a larger number climb out 

and escape, to the surprise of the traveler, who thinks they are doomed 

to death. They are favorites as pets, and if they will eat, live a con- 

siderable time in confinement. They not infrequently, however, starve 

themselves to death, though their capacity to live without food is mar- 

velous. The horns of this species are more acute than those of any of 

the others, which makes it more dangerous as an article of diet for 
snakes. I once found a dead snake with the occipital horns of this 

species protruding on opposite sides of the vertebral column near the 

head. 

A specimen with smooth abdominal scales was the basis of the nom- 

inal species P. planifrons. 
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Phrynosoma cornutum Harlan. 

| Number v 
ee of speci- | Locality. vs ae From whom received. aa 

mens. | | 

107 2G AGHIMOLAN sae ciee a= s'elsaie a =| eae ein ele weenie | Mieut. Couchis-+=- <-2-- Alcoholic. 

108 1 ee (he Oe Sabon Case ICES 208 Berbossndnpoana aacoe COs ee a ances do. 

109 Cd ees (li 222 Jah ASeoeooesene meosbc ag adeseed Hare GOs esc asc: do. 

110 Tid ane wallty een oeodosee |-poscospaccopas PV Vil et etic na: ome. do. 

111 AG | eRe analpas cee ao oe | em mcstmrs ee ela iaiaat= Dr: Edwards=--..--.---- do. 

112 Ba Phahoss Goa hUll aa sess. altel sl oaeteiec iste ei SDENaCouchiterccssss-sa- do. 

113 7 | (Castannulus, Comhuilac.- -|oo~ c= ts asa) t= =i CWEsp ses oemeeeene ane do. 

114 1 | Alamos de Parnas, Coa- |.--.-...--..--- erlarsre Ome ASS ee eos do. 

huila. | 
115 ijieRio Watas Gosh uilayencc oc ee cis siaetcer = |-= = le OOEsBadsccenscces ons do. 
116 2 | Chareo Escondido, Tamau- |.-------------- espee QO Sats csessces eons do 

lipas. 
117 4 | Monterey, Nuevo Leon ---|----.----------|----- Gl) conosocsuassessas- do. 
118 1 | Pesguieria Grande, Nuevo Socpasarsooe=ac jabood COsa eee einse cae do. 

Leon. 
119 DileGral Weston PL Oxagier ese .-c-|o- nee a--eeee == WMGaNi eer ee eect do. 
120 Is sSt-dosophisle, Texas.) o-|sscecee2-= == === Je\Wordemans-ssseeme ces. do. 
121 Topolino LOxases see ec a2 |en = aimee enone Graham)sot2ssess-ec se: do. 
122 Dee SaneAmtonio LLexaguec=) a \acne ate ee nee ste | ett Oe ease eee do. 
123 6 | Between Rio Puerco and |..--.---.-.----- IQA, oemoshse cose SSeSos do. 

| Comm. : 
124 2 | Between Las Nogalesand |...-..-.--..--.|----- (ieee Aaa ei do. 

| Rio Grande. | 
125 TG coli eg ee eee dean ebeg Docence snaoHoOs aac COWS. eek ees Sane cate do. 
126 GeieHa ole Pag ame ae sen clas (o/so |= (aetelninteinisieie iene =iatetone Geen aa retnanese Soe do. 
127 2 Rio Grande, west of San |...-----....---- @hurchilliee etseno snes do. 

| Antonio. 
128 45) Pomtlsapels Vexasseccecco| ass conc s esse Wiardemans -ceaeecericr = do. 
129 DE SOROLAL = easeescrene » a istl|lcoe sin acinsicie eis re Grahame esse eae do. 
130 eR OXAS one tac euls s asineiiec|e nae ese eee. A CARS Zee seen eee do. 
131 ii | Joa Rh Gal ost ea6S— co esepbod pacosuos sarees Prof. -Bairdaseoececeo ence do. 
132 B34] Woe Wile erate Wey eye Re eee PAM ersOniee eee e sane do. 
133 DAR sae eee ta cia em mers | sintae ane = sicistare clef etsrerene (Masscucd basco sccos8 do. 
134 ipbort omitherArkansas.. s<.|5-s-e-teeseecs se i OhUMaAndinesesens see e see do. 
135 TES BrAZOS RnVer. UOXAS) = 522 csl a sae we ere oP acre OO: ssh eae. Soe ee do. 
136 2nleGrossi ihe Amkansase-. sso) a> < o-oo aes st POtistcseaee eee ee ee do. 
137 Ze oRed River, Arkansas). -<-s|-=<:-<=-+------ Mancyit--asa-oece re oe do. 
138 4 | Between Pecos River and |.--..---.-.---. (Wihipplee ea escsesemereree do. 

Rio Grande. 
139 OD PNGareROckaM rvs oa. 26-5 | 22 ~<a | Lieut. Whipple .....--.- do. 
140 SMPNEMMOANaAIAT ceeeancae ac] cos. coco cc oe Beaee Got USS Me aeteeeese ee do. 
141 HawloriG had DOUTNO sash ecce|-ns soso = =o Dr Switt..22s5 25 eceeoe do. 
142 IM MNVERTORNIEROXAS sacs trs cece | mts nie cinice a wintiates Sitgreavyes)-s2 sec ccesent do. 
143 7 ly eee (lO Rse eae eeeae aici cal vasties sees snicai| Soeiae COs eee eee do. 
UL eee ES eee GM cus cctecbopessocene | no cmcoeasaoSses | Captidmiboperc-nesceee a= do. 
145 TP Pls ty Rar Sse eeer Gases aan Bosederee Seoeeee esas Ose 82sec eS seers do. 
146 1 | Fort Thorne, New Mexico.|.----..--.---.- |S Osa e eae do. 
147 Pal lan Op MS tACAG On oe sees ee noe wie icine Hes latices MOS meses cece eee do. 
148 1 | Headwaters of ‘Trinity |-----...--..-.. ert WO gc ct cososseéceseses do. 

River. | 
149 Te MRIOMeReOhte sas 5-6 oes eee alesse = cio Sno o we |ess es GO eee eee do. 
150 Jal Meruskownsende.-ctssccs-\cecetessaes< 2c: Dr. L. A. Edwards..----- do. 

4597 Mil ovuMasonArkansas-o--|---~-----~----- Maj. G. H. Thomas, U. do. 
S. A. 

4953 Ga PE CCOSsmIVOn MOMS Soccer |-con cre enweia as Capt. John Pope, U.S. A- do. 
5181 is | SHOoruiscockton, Vexas)s--..|-~----s--5-5-<.0 1 Die Se Sas eaeaoc do. 
9408 onl oe Mesila Texas:-.—.-...- a=) = 1872) (Ol ae Wood woruieeee se do. 
8435 ep PAZ OF Siete ean tytetaia (iain sos ele ciscre ~ clas Sed shel itn) eke = Reena do. 
8439 1 | Camp Bowie, Arizona. --. - Aug. 13,1874 | H. W. Henshaw ......-.- do. 
8509 1 ecto WOeesn sees ant eared. Avie 10; 1874) |e Her nttenes-o me meeeee do. 
7814 Da PMOL bhilo ye AN SAG i = oie vein lela | Dr. B. J. D. Irwin, U. do. 

S.A. 
4590 4| Bort Bliss, New Mexico... .|.-...--------.- Dr. S. W. Crawford, U. do. 

- S. A. 
8510 i Ie eens Oa een oe eee e ee laeciete eee Exp. W. of 100th M...... do. 
1428 1 |-Zuniand Colorado rivers -|--.....5.-<---- Dr. L. A. Edwards, U. do. 

| S.A. 
155 Bale CAATTOMNNA woe. ox cceeac slowee eects ..---| Governor Stevens .-..---- do. 

4580 1 | Little Colorado River..-.. hed Barats wie hee | Lieut. J.C. Ives, U.S. A - do. 
10496 1 | Fort Supply, Indian Ter- | Aug. —, 1880 | Dr. A. W. Taylor.....-.-. do. 

ritory. 
8576 1 | Southeastern Arizona ....| —— —,1873 | H. W. Henshaw......... P. planiceps 
8447 WISNGweMe@xiCOS---4- 2... 5o<2 [Soeesce serene SD riOScewassseee 2s) Alcoholic. 
8442 te pColorados-5-2-=2-- sce July —,1873 | Dr. C. G. Newberry..---- do. 
8444 5 | peulazado Springs, Colo- | July —, 1874 | Dr. H.C. Yarrow, == ..--.- do. 

rado 
8514 | eg | bees C0 8 Se July —, 1874 | John Yarrow...-..-.---- do. 
4599 | 1 | Crossing Little Colorado..|....-.---...--- Lieut. J. C. Ives, U.S. A - do. 
8443 | 2 | Pagosa, ‘Colorado eee | Sept. —, 1874 | Lieut. A. W. Whipple, do. 

U.S.A. 
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Phrynosoma cornutum Harlan—Continued, 

| Number s + 
Ceeaee of speci- Locality. pene From whom received. ee = 

mens. 

8452 5 | Fort Lowell, Arizona ..... Aug. —, 1874 | H. W. Henshaw .-...-.--. Alcoholic. — 
8513 elena GOs. aie caneueamcteniees Oct. 17, 1874)". Hi. Rutter sss 2 scee oe do. i 
8152 JAPA aoe ease eens see 1 , IST1 yl cee eee eres do. 
8515 1 | Taos, New Mexico..-..-.- Aug. —, 1874 | Cope, Yarrow, Shed ...-. do. oC 
8449 1 | Santa Fe, New Mexico-....| June —, 1874 | H. W. Henshaw ...-....-.- do. a 
8446 2 | New Mexico... 2.52 2: Sept. —, 1876 | W.G. Shedd. .----..-...- do. “~ 
8451 2 | Abiquiu, New Mexico -...| Aug. —, 1874 | Dr. O. Loew -.-.-.-..---- do. ‘a 
8448 ADA Ne We WiGx COem tae sasiseiants |= =o et nee ere eee GOs sie sercs eke do. 2 
8445 2 | San Ildefonso, New Mexico) Aug. —, 1874 | Dr. H.C. Yarrow .....--- do. § 
8450 3 | Rio Colorado, New Mexico! Aug. —, 1874 |.--.- 0: 2 ee bs oteseeee do. 
5321 4 | Box Elder, Utah ....-.-.-.. 222: | CoMeCanthyneese-e= acer do. = 
8102 1 | Deseret City, Utah......-- [Scsercoere =| DOr. ECs Viaeno weeme en do. ay: 
4953 3 | Pecos River, Texas Capt. John Pope, U.S. A. do. 
9414 1 | Fort Benton; Missouri.<= .|5-2222 sgo--2- = DE y ig Suckley, U. do. 

| le 

4612 An MHOrt Riley, dhansasecna--= oleae eee Hi Brantitiasaceeceeue ee do. 
8575 2 | Apache, Arizona....-...-... Aug. —, 18733) -DrOoRoewn-ssesce eee ae do. 
9196 3 | Fort Union, New Mexico .| —— —,1875 | R.Connell......-.--. a2 do. 
9197 1} Nebraska. 3.2... --s-5<.-=-2|sses-c505-bee es BE be MOL bagseu ae ese se do. % 
9198 6 | Yellowstone River.-.-.---. July —, 1873 | Dr. F. V. Hayden .......-. do. ~ 

(?) (?) Fort) Huachned, Avizong | s--eese se Dr. E. Wilcox Us Ases do. . 
QIA305 soso es Willcox tA rizonalc-2-s% sales see eee Wishier = Jae aseos- eeeeee do. 

15538-40 |..-.--.--. Cook County, Texas ...--.|.-----.-------- G. H. Ragsdale .-......-. do. 
TOSI 2))| Posen ae oe Cameron County, Texas ..!...-.-.-...---- Cao Worthen: ose do. 
TWEE EI eeene eee Dallas, Vera atcateess Alp sceemaree tenes C2 W). Richmond).js2.2 2522 do. j 

WCET ESI erat eee Southwest Missouri... <-n|essse sees cee dos ie ee eee do. a 
1OROR= SLB I. sone cas: Mexicansboundany line. 0\22- saan Dr. H, A. Mears], 222 22 adas am 
20860-7652. + 22522: Kort Clark) Mexas).25.2024lhaces sence teelbeese AO. ess. ae oe cee do. oo 

20956) Seo 2 icicce Rockport, Aransas Coun- |-.--..------.--. H. P, Attwater.......--. do. SS 
ty, Texas. i 

ANOTA Hallowell. 

. Anota HALLOWELL, Proc. Acad. Nat. Sci. Phila., 1852, p. 182.—Bocourt, Mission 4 

Sci. Mex., Rept., 1874, p. 230. 

Doliosaurus GIRARD, U.S. Expl. Exp. (Ch. Wilkes), Herpet., 1858, p. 407. 

This genus only differs from Phrynosoma in the concealment of the 

tympanic drum by the integument, which is scaly. Girard has pro-— 

posed another name for it on the ground that Anota is preoccupied. 

But this is not the case, as such names as Anotia, Anotus, ete., can not 
be regarded as identical with Anota. 

Four species are known to me, which differ as follows: 

I. No marginal abdominal fringe of elongated scales. 

a. No enlarged gular scales. 

b. Nostrils above or within the canthus rostralis. 

Horns moderate; posterior temporal about equal to occipital; enlarged 
dorsal scales not prominent; ventrals smooth; small.4. modesta Girard. — 

II. One series of elongate marginal abdominal scales. 
a. No enlarged gular scales. 

Occipital horns with acute tubercle at external base; head scales mach 4 

divided; twelve labials to middle of eye; caudal fringe coarse; cross- 

spotted»; ..20 2222355 eee toe ee eee A, calidiarum Cope. — 
III. Two series of elongate marginal abdominal seales (the inferior wanting pos- — 

teriorly). 

a. No enlarged gular scales. 

ae 

b. Nostrils within canthus rostralis. oe: 
Tympanum scaly; horns well developed; infralabials prominent; large e 

dorsals not prominent; ventrals smooth ..........- J. goodei Stejneger. — 
of 
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aa. Enlarged gular scales present, 

b. Nares within canthus rostralis. 

Horns shorter; tail less depressed, with coarse lateral fringe; median 

dorsal scales irregular; cross-spotted .....--.-..A. platyrhina Girard. 

Horns longer; tail flattened, with fine lateral fringe; median dorsal 

scales in two parallel rows; a median brown dorsal stripe, 10 cross 

LES ee oS a Bn Sele he natiel ek a A iy A ey {. maccallii Hallowell. 

The last-named three species resemble each other more nearly than 

they do the A. modesta. They agree in having the spinous seale with 

its basal circle above the humerus more conspicuously developed, and 

in the enlargement of those scales of the head posterior to the parietal. 

The lateral scales of the digits are also more elongate and prominent. 

Their femoral pores are at the margin of the large seale, the smaller 

posterior ones forming a half rosette. In the A. modesta they are 

mostly pierced within the border of the large scale, and rarely in a 
rosette. 

ANOTA MODESTA Girard. 

Phrynosoma modesium GIRARD, Stansb. Expd. Gr. Salt Lake, 1852, p. 361, pl. v1, 

figs. 4-8.—Bocourt, Miss. Sc. Mex. Rept., 1874, p. 232.—BoULENGER, Cat. 

Liz. Brit. Mus., 1885, p. 248.—Corr, Proc. Acad. Nat. Sei. Phila., 1892, p. 335. 

Doliosaurus modestus GIRARD, U. S. Expl. Expd., Herpet., 1858, p. 309; U.S. Mex. 
Bound. Sur.. 1859, p. 10. 

Y 
ZA 

ae 
(2 

OG last 

TSTTIITTIGS LLCS. ULL LA TL eee} 

Fig. 78. 

ANOTA MODESTA GIRARD. 

x 2. 

Mexican boundary. 

Cat. No. 168, U.S.N.M. 

The smallest of the species. Head broadly rounded; muzzle very 
obtuse, the profile descending steeply from a transverse angle above 
the nostrils. Temporal regions expanded, supporting a series of acumi- 
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nate tubercles from below the front of the orbit, of which the posterior 

only is distinctly a horn. It is directed posteriorly, having usually the 

same direction and length of the occipital. One short acute occipital 

horn on each side; nointeroccipital. Posterior superciliary plate angu- 

lar, but not prominent. Infralabials increasing regularly in size to the 

posterior, which are not very prominent. Gularscales equal. A strong 

prehumeral fold, in front of which is a fossa, and in front of this a 
semicircular fold convex backward with a few larger tubercles on its 

border. Cephalic scales rugose with points and ridges. Supraorbitals 

partly separated by a single row of scales. Central supraoculars equal 

supraorbitals. Anterior and posterior superciliaries separated by two 

scales. 
Dorsal scales of irregular sizes, the median keeled. On each side of 

the middle line four rows of widely separated transversely oval scales, 

with a longitudinal keel and apex slightly raised above the general 

level, and with a few large scales (smaller than those just mentioned) 

at their bases, which do not form complete annuli. These large scales 
alternate in their respective rows, though not regularly, and a few flat 

scales of intermediate size are scattered between them. Scales of 

superior surfaces of limbs of irregular sizes, keeled, and larger than 

those of inferior surfaces, which are smooth except on the tibia, where 

they are keeled. Scales of inferior surfaces of head and body smooth, 

The hind limb appressed to the side reaches to or nearly to the 

shoulder. The tail is swollen at the base and then contracts abruptly, 

the remainder being sleuder and compressed cylindric. Its pholido- 

sis is irregular, but it has no lateral fringe. Femoral pores forming a 

continuous series across the belly, and numbering from ten to twelve on 

each side of the middle line. 
Measurements (Cat. No. 8316).—Total length, 95 mm.; length to vent, 

55 mm.; length to gular fold, 15 mm.; length of head above to end of 

occipital horn, 18.5 mm.; length of head above base of occipital horn, 
13.5 mm.; greatest temporal width of head, 21 mm.; length of fore leg, 

29 mm.; length of fore foot, 10 mm.; length of hind leg, 35 mm; length 

of hind foot, 15 mm. 
In life the color of this species is a light yellowish brown, sometimes 

with a shade of pink. A blackish spot begins on each side of the 

nape and extends round to a point anterior to the humerus. There is 

sometimes a sooty shade on each side from the middle to the groin. A 

small blackish spot behind the vent on the middle line, and frequently 

a Similar spot on each side of the anterior border of the vent. There 

are no dorsal spots or crossbars, but the tail is indistinctly annulate 

with blackish. Under surfaces pale yellowish, immaculate, except the 

gular region, which is generally indistinctly dusky spotted. 

This small species ranges from western Texas to Arizona and Chi- 

huahua, inclusive. General Pope sent it from the head waters of the 

Colorado, on the eastern side of the Llano Estacado, and I traced it 

- 
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from this point as far north as Clarendon, which is on the head waters 

of the Red River. I found it common in southwestern New Mexico, 

and Potts obtained it from south of the city of Chihuahua. Its western 

limit has not been ascertained, 

In its habits this species resembles other horned lizards, delighting 

in bright sunshine, in dry and rocky ground, and in endeavoring to 

protect itself with its sharp horns when caught. 

Anota modesta Girard, 

* Number ae = . 
Catalogue papery Locality. Speen col From whom received. pees 

163 - |) Rio Grande; west of San’ |-----=.---.-..-- @burehilll eae ee ceaee Alcoholic. 
Antonio. 

164 8 | San Antonio to El] Paso...| do. 
165 Br IGP ASOS=e otc ddce eee do. 
166 4 | Sierradola Narizo, Sonora do. 
167 1 fe [eer QOieas 22 as saeee cet mene: | do. 
168 2| Los Nogales and Rio do. 

Grande. | 
169 2 | Between Pecos and Rio |..----..-...-..|-.-.. CER aes eee do. 

| Grande. 
170 1 | Near Janos, Chihuahua. ..|......-..------|.--.- OOienstcstrsee eee do. 
171 2} Western Texas ----..--..- leemaaocckoncecs | Sttgreaves- 2... 52-2525. =. do. 
172 | Near Canadian®~-2 22 5..= 22 feria ara ata tates Wihipples--soiech oc do. 
173 i) Rio Grande, between sanG|-..5<. sac.ceeale eee GO)55 hac op es oes do. 

| Domingoand Albuquer- 
que. | 

174 4 Beta Cope eANtONIO - Ales sS-- eee eee ae doncises ee So PEE eee do. 
| _ Custer, | 

175 OM PLAINS) oe fasstoeteete os a araerells Meds shoe eee ae Gra Ue lesa tae Sere ee do. 
176 10 | Castanuelas, Coahuila ....|-...-...--:---- CouchGssence ete eee do. 
177 PAL AMO COU ALLas = ct cecicel cei ce bec tensa tee GOs rack Soc sombe ee eee do. 
178 I) SPE H EW Wattele ce eaesaoneac blanco ssnGsb5a5 ecan- (Oss s2teceeces see do. 
179 Me ERTOSIN ABS elsmtra cee eee aac cll secre catoleccerel treeee COR Sae Aas eae a: do. 
180 3 | Pesquievia Grande, Nuevo]... -........--- 2 ae Ose esate eee eee do. 

Leon. } 
181 aabelainssbout Chihuahway -|s----2.-2-0csn6 | Pottss2.2.ssn7-8 «ses peee do. 
182 Pe Lo ae er an OvbriD-'|- cee oss see sans 2] soe O0n2¢ core. = eee do. 

utaries. 
183 1 | 110 miles north of Chihua- |...-.........-.|..... dow. Sete eee do. 

hua. 
184 3; Between Gaudalupe|:.-.-...-........ | POPe wiet essere eee | do. 

Mountains and Rio Pe- 
| cos. | 

185 1 | Head waters of Colorado.-|...............|..... MO sass awe nane eae do. 
186 Zo lono -MStAGAd Omsses ene ck||s coc oca2 2-2 ocleees COWSS taster eee do. 
187 1p see ere ene es sa eee cook Se avec one COS eee pe ane ee ee | do 
188 | 10 | Indianola to Nueces ...... liek rcmrates Sotho Sheets dose. sae do. 
193 i PA cuagNueva, Coahuila... -2lls.2. 5. 22 oe. ee Gouchi<--e2 ee se eee do. 

8511 | 2|/San Ildefonso, New | Aug. —, 1874 | Dr. H.C. Yarrow ......-. do. 
| Mexico. 

8440 | 1 | New Mexico........ Se ee eae See Soap Dr Os boew ee Sees do. 
4854 2 RecosthiverMexasysssescs|cesec cs aeheoocl|e uke ownsen ds a-oar-= - do. 
5176 2 | Fort Stockton, Texas .....|...... Je yee Pbuityie es accenee ae ee | do. 
8441 — 1} Camp Apache, Arizona...) July —, 1874 | J. H. Rutter ............- do. 
9401 | Ne kes See pen eee Sv bh el ae See ee eee ore do. 
4580 1 | Little Colorado River-....|......:-....:.- Lieut. J.C. Ives, U.S. A-! do 
9402 POAC o® Cepek TEE CEE A RR OOM be CS dat gn EAR ol te ee do 

10797 5 | Whewakan Valley, Deco Aug. 13, 1878 | H. W. Henshaw ......-.-. | do. 
ETB OG pis elas : PATE ZOM A! sa leo.f cise oh] oases OS wale ee | GON Richmond =..-..--- do. 

TOSI —37 |e see... Mexic: anv Dou dan gline 5 -)eu4 cee eee ee | Dr; B:-As Mearns) 2352. do. 
273) ee a | Las Cruces, New Mexico..|.............-. Prof. T. D. A. Cockerell. -| do. 

ANOTA CALIDIARUM Cope. 

Anota calidiarum Corr, American Naturalist, 1896, October, p. 833. 

A single lateral fringe of conic scales, extending on three-quarters 
the length between the axilla and groin; no trace of inferior fringe. 
Enlarged lateral gular scales only traceable below the rictus oris. 
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external base. Internal temporal horn half as long as the oceipi 

with a short accessory horn at the external base. External temp 
horn very short, and the temporals anterior to it presenting a ser 

edge only. Infralabials presenting a serrate edge only. Pari 

region bounded on each side by an angulate border which overhanr 

the temporal region. . 

Squamation of the head smaller than in other species. Superior 
labials twelve to below the middle of the eye, instead of eight or ni 

asin A. platyrhina, the nearest allied species. Seven subequal seales 

ANOTA CALIDIARUM COPE. 

ola: 

Death Valley, California. 

Cat. No. 18444, U.S.N.M. 

the transverse row between the canthal rows on the frontal ang! 

there are five unequal scales in the corresponding position in A. platy 
rhina, Six longitudinal rows of supraocular scales, of which a grow 
of five or six posterior to the middle are larger but unequal. Suy 

orbital: rows in contact, except at points, on the median line. L 
superciliary presenting a sharp angle; penultimate also presentin 

prominent angle. Tomia of mouth only moderately serrate. A ro1 

conic scales rising posteriorly, on the side of the neck, and above 
posterior end an inconspicuous rosette. A conspicuous rosette ab 
the middle of the humerus. oe 

Dorsal scales of irregular sizes and shapes. Those that may be called 
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the ground scales are smaller, flat, and not keeled. They are inter- 

rupted by a few keeled scales. Besides these there is a number of rows 

of larger keeled scales, which are free posteriorly and are surrounded 

by a rosette at the base. The least prominent are those near the mid- 

dle line; just external to these are the largest. They diminish in size 

toward the lateral borders. There are large keeled scales on the 

shoulder. This tract divides, the wider band extending on the posterior 

face of the humerus; the narrower, only one scale wide, extending on 

the anterior side 10 the elbow. The scales of the external side are of 

mixed sizes, and are larger than those of the internal side. The scales 

of the external face of the femur and tibia are like those of the dorsal 

region. ‘Tail subround, bordered by a fringe of rather widely spaced 

conic seales. 

Head scales moderately rough, tending to present a single tubercle 

larger than the others; scales of inferior surfaces smooth. The extended 

hind leg reaches to the humerus. Iemoral pores 6-8, in a rosette. 

Measurements.—Total length, 112 mm.; length to vent, 73 mm.; length 
to gular fold, 14 mm.; length of fore leg, 35 mm.; length of fore foot, 11.5 

min.; length of hind leg, 46 mm.; length of hind foot, 20 mm.; length of 

head to interoccipital border, 17 mm.; length of occipital horn, 7 mm.; 

length of internal temporal horn, 4 mm.; width of head (greatest), 20 

mm.; width of head between superciliary angles, 135 mm.; width of body 
at middle, 38 mm. 

Color above ashen, with blackish crossbars, which are well defined 
posteriorly only, and which are interrupted on the middle line, except 

on the tail, where they are continuous. Each half of the two dorsal 

bars presents a chevron forward. Those crossing at the groin and 

posterior to the vent are undulating. A large blackish spot on each 

side of the neck; head unspotted; humerus, elbow, and forearm each 

with a faint spot; femur and tibia each with a more distinet blackish 
crossbar. Inferior surfaces cream-colored, except a few small black 
spots on the posterior face of the femur and base of the tail and some 
fainter ones on the posterior part of the abdomen. 

Anota calidiarum Cope. 

l 
Weyaeian Number | ee 

Catalogue Original of speci- | Locality. From whom received. Nature of BN Onin NO; ae specimen. nens. | 
cI - — _ — 

8444 434 1 | Death Valley, Calitornia..-.| U.S. Agricultural Depart- | Alcoholic. 
| | | ment. 

This species is nearest to the A. platyrhina Girard, from whieh it 
differs in various respects. The general proportions of all the parts 
and the coloration are about as in that species, the difference chiefly 
appearing in the squamation and the horns. The scales of the head are 
much more subdivided, and the presence of accessory horns is unique in 
the genus. The simplicity of the lateral fringe is also characteristic, 
as is also the rudimental character of the rosette on the neck. 
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ANOTA GOODEI Stejneger. 

Phrynosoma goodet STEJNEGER, North American Fauna, No. 7, Pt. 2, 1893, p. 191, 

DI HEY, MPs oe 

Although larger than the A. modesta, this is one of the smaller spe. — 

cies. The horns are well developed, and the temporal region is 

expanded and produced on each side, resembling in this respect the 

A. maccallii. Three temporal plates especially prominent, the last 

developed into a horn which equals the occipital in length. Like the 

occipitals they are divergent, and not parallel, as is the case in A. 

modesta. Posterior superciliary angle prominent, but not produced. 

Three last infralabials prominently angulate, the last produced, and 

Gui 
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6 en, ck (ee 
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Fig. 80. 

ANOTA GOODEI STEJNEGER. 

Sonora. 

Cat. No. 8567, U.S.N.M. 

not followed by a spine. On the side of the neck two longitudinal 
folds, one above the other, each supporting a row of spinous scales. 

Muzzle concavely truncate, descending steeply froma transverse inter- 
preorbital angle. Scales of top of head rugose. Supraorbitals partly 

or quite separated by a single row of scales; anterior and posterior 

superciliaries in contact. Gulars subequal. 

Dorsal scales unequal, the lateral smallest, the largest median keeled. 

Five or six rows of distant scales much larger than the rest on each 
side of the median line, their apices moderately prominent. The scales 
of the single row forming the lateral fringe are very prominent and 

acute, Scales of inferior surfaces smooth, except those of the tibia 
and feet, which are keeled; those of the belly about equal to those of 
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the middle of the back. Tail with a lateral fringe of pointed scales 

like those of the sides; the pholidosis of the superior surface irregular 

but without spines. 

The extended hind limb reaches nearly to the posterior border of the 

orbit. The fifth toe equals or is shorter than the first. Iemoral pores 

8-10, not extended across the belly. Tail tapering, depressed through- 

out, 2.5 times as long as head to base of occipital horns. 

Measurements (Cat. No. 8567).—Total length, 115 mm.; length to vent, 

72mm.; length to gular fold, 18 mm.; length to end of occipital horn, 

20 mm.; length to base of occipital horn, 16 mm.; width at temporal 

horns, 22 mmn.; length of fore leg, 36 mm.; length of fore foot, 12 mm.; 

length of hind leg, 47 mm.; length of hind foot, 19 mm. 

In alcohol this species is gray above and white below. <A blackish 

spot on each side of the nape, and three pairs of blackish spots about 

the bases of the large scales on the dorsal region. On each side of 

these the large scales have a blackish shade at the base, forming a 

chain-like row of spots parallel with the convex lateral outline. Tail 

with dusky cross lines above. Inferior surfaces immaculate. 

But two specimens of this species are known, and these, in accordance 

with their desert habitat, are of pallid colors. Itis related mostnearly to 

the A. maccallii, and may be distinguished by the absence of the large 

row of lateral gular scales, the more expanded temporal region, the rela- 

tively shorter horns, and the generally more slender proportions. 

Anotu yoodei Stejneger. 

se Number 
Pamloguel of speci- Locality. From whom received. 

pee | mens. 

8567 | SOLON ME oie ne oe a eats eas aye etna acs 'T. H. Streets, U.S. Navy. 
| 

ANOTA PLATYRHINA Girard. 

Phrynosoma platyrhinos GiraARD, Stansb. Exp. Gt. Salt Lake, 1852, p. 361, pl. vu, 

figs. 1-5.—Bocourt, Miss. Sc. Mex., Rept., 1874, p. 232.—SresnreGER, N. Am. 

Fauna, No. 7, Pt. 2, 1893, p. 190. 

Phrynosoma platyrhinus BOULENGER, Cat. Liz. Brit. Mus., II, 1885, p. 247. 

Phrynosoma platyrhinum Corr, Proc. Acad. Nat. Sci., Phila., 1883, pp. 8-15. 

Doliosaurus platyrhinos GIRARD, U.S. Expl. Exp. (Ch. Wilkes), Herp., 1858, p. 409. 

Phrynosoma maccallii YarRow, Check List N. Am. Bat. Rept., 1882, p. 65.—Bou- 

LENGER, Cat. Liz. Brit. Mus., 2d ed., II, 1885, p. 248. 

Head short, wide; muzzle abruptly descending from a transverse 

interpreorbital angle. Nares directed anteriorly, separated from 
canthal scales by two rows of small scales. Horns of moderate length, 
the occipitals divergent and a little longer than the divergent posterior 
temporals. Temporal region less expanded than in the A. maccallii 
and A. goodei, the penultimate process little longer than wide at the 
base. Posterior superciliary angle little produced. Posterior infra- 
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labials acutely angular, but not produced. One series of enlarg 

gulars, terminating in a few produced scales. On the side of the neck 

two short series of shortly conic enlarged scales, which form togeth 
a V, with open apex directed posteriorly. Supraorbitals separated by 

Dorsal scales flat, nearly or quite smooth, the median larger than the — > 

lateral. A fringe of prominent acute scales along the lateral edge of the 
5 

Ge 

ANOTA PLATYRHINA GIRARD. 

x g. 

Utah. 

Cat. No. 5344, U.S.N.M. 

body, with large flat ones at their dorsal bases and small ones between 
them and the ventrals. Ventrals about equal to median dorsals an , ‘ 

like all the scales of the inferior surfaces, including the tibials, smooth. — 
Scales of external surfaces of limbs of irregular sizes; a projecting series — 
along the front of each humerus and femur. Tail with a lateral fringe — 
of conic scales, and large ones at intervals on the superior surface. — 
Lateral scales of digits moderately elongate. 
The tail is about twice as long as the head without the horns. The 

appressed hind leg reaches, or more frequently falls short of, the axilla. — 
It is the shortest-legged species of the genus. Femoral pores 7 or 8 ou 
each side. Bea 

Measurements.—Total length, 126 mm.; length to vent, 86 mm. ; length — 
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to gular fold, 19 mm.; length to base of occipital horns, 18 mm.; width 
at temporal spines, 24 mm.; length of fore leg, 35 mm.; length of fore 

foot, 16 mm.; length of hind leg, 48 mm.; length of hind foot, 20 mm. 

In life the ground color of the dorsal region is a pinkish gray or 

grayish cream color, and this is marked with blackish, as follows: A 

large spot on each side of the nape, which may or may not be fused 

near the occiput, aud which do not reach the humeri. Irom three to 
five chevrons directed posteriorly along the lines of the larger scales, 

well defined posteriorly only, and with the external extremities turned 

backward. These marks may become obsolete on the posterior part 

of the back, especially in old animals. Limbs distantly, tail rather 

closely, cross banded with dusky. Inferior surfaces immaculate cream 

color, with sometimes a few dusky specks posteriorly and on the femora. 

The head above yellowish or reddish brown and without color marks. 

There is sometimes a shallow fissure in the scaling in the position of 

the tympanic membrane in this species, but I have never seen that 

membrane exposed in even a rudimentary manner. This may, how- 

ever, rarely be the case, but no specimen has been seen, so far as I am 

aware, with a distinct tympanic disk. 

This is the Great Basin horned lizard, and is not found outside of its 

limits. It ranges from southeastern California to northern Nevada and 

southern Idaho. From the latter State Dr. J. L. Wortman sent mea 

specimen from the Bruneau River. I found it abundant near Pyramid 

Lake, Nevada, and at the west foot of the San lrancisco Mountains, 

in southwestern Utah. Its colors are the most pleasing in the genus. 

The stomach of an individual from northwestern Nevada was filled 

with bodies and fragments of the large red ant which abounds in that 

region, which Dr. McCook identifies as the Pogonomyrmesx occidentalis. 

Besides these there was a grasshopper, a Pentatoma-like hemipter, a 

small beetle, and several insect larvee. The ant is evidently its princi- 

pal food, and there is no scarcity of them in that arid region. Their 

sting is very severe, and the Anota must be proof against it to a degree 

much superior to that possessed by the (to him) gigantic mammal, man. 

Dr. Stejneger remarks of this species as observed by the Death Val- 
ley exploring expedition: 

Anota platyrhina inhabits the Lower Sonoran deserts of the Great Basin from Cali- 
fornia to Utah and ranges up a short distance into the Upper Sonoran, In California 
it was found in greater or less abundance in the Mohave Desert, in Owens, Coso, 

Panamint, Death, Mesquite, and Deep Spring valleys, and in the Argus, Funeral, 

and Panamint mountains (up to 1,740 meters or 5,700 feet on west slope northwest 
of Wild Rose Spring). In Nevada it was abundant in Sarcobatus Flat, the Amar- 
gosa Desert, Ash Meadows, Indian Spring, Pahrump, Vegas, Pahranagat, and Meadow 
Creek valleys, and the valley of the Virgin and Muddy. In the northwestern cor- 
ner of Arizona it was very abundant about the mouth of Beaverdam Creek and 
thence up on the west slope of the Beaverdam Mountains. In Utah it was common 
in the Santa Clara Valley ranging up through the sage brush to Diamond Valley 
and Mountain Meadows. 

At Ash Meadows in the Amargosa Desert a very white form was found living on 
the white alkali soil. 
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Anota platyrhina Girard. 

1 Number r ; = Catsluexe of spec: Locality. Alicea From whom received. pee 
imens. 

189 4.| Salt Lake Valley .-.-.....|...-ccccsecccee Stansbury -2--s--=--seee 
190 re Peete oe os A SOP Ie ee oe MECC SI OSEe woe] Beckwith> scscussee seers 
191 Bed O eee eae ee ewes Bowmaties: sccceas eee 
192 1 | Pleat of Humboldt River-|..-.---- 55 -<-. soso iM GoS ssdocwebGcads- 

9403 1 | St. George, Utah.-........ C. E. Johnson ....-..-.-.| Aleoholic. 
8107 1. || Fairfield; Utah's... ===. .-- Dr. He C. Marrowsse--eee do. 
4980 1 | Salt Lake to: Carson. RIVED, | 5.0660 so se sock ee nase e eee See eee do. 

| Utah. 
8158 DCA TIZ ON 2 ieee Ceemice Hae —- —, 18714) oot loot eee eee do. 
228 2) Fort Buchanan, Arizona..|:.----2--.--=<- Lieut. F. T. Bryan,U.S.A do. 

9404 1 | Exploration Colorado |.-............. | Lieut. J.C. Ives, U.S. A - do. 
River. 

9405 a ee Se ate Se CORO Oes Se Osc smh sec ck ao | te teil sla cm ere do. 
5344 A [ipa Cet ey be aan |G, McCarthy <-¢2.<2 72a do. 
9515 8 | Pyramid Lake, Nevada ...| May —, 1877 | H. W. Henshaw..-......| do: 

10832 1 | Fort Walla Walla, Wash- | June —, 1881 | Capt. Chas. Bendire, | do. 
nee 10h = A. 

10833 Mid eens Sen te lasscheceseees June —; 188l)|- 5.5. dovcccScen eee eee do. 
11831 1} Old aan Cobb, Texas...-- |S SS 4850"| De: E. Palmer soc-coeuees do. 
11835 Sieeess Cede tee ere et ee ——= —, 1879 | 2.2 As. Bs sacs eee eee do. 
11770 TONNE Wada see es ae co emerrer ——- —, 1867 Rohe Ridgway ......-. do. 
8650 3 | Virginia City, Nevada....| July —, 1875 | William Seckels .--..... i 
9191 Ch Benes Ie Oreo bobccossooe al Mtb seasoacrsseok Gisene ce do. 
9195 1 | Mohave Desert, Arizona July —, 1875 | Dr. O. Loew --.-..---...... do. 
8649 Diillee oee (Mijas Seine nea sa secte -| July —, 1875 | oe Dae Sele eee ees do. 
8651 Aer aes MON on ee es eae —— —, 1875: |- 25... d0-2 ieee eee do. 
9576 3 | Fort Mohave, Arizona ....|......-:-2.---- Dr. J. “G. Cooper -.--=..=.- do. 

11856 2.) Hort Whipple, Arizona’ 4) nets e. ses) Sas on cae ase ee et eee do. 
10785 8) (2) io. es.-ec. ue eee: Eee ane ee eee an eee a ae ee ee do. 
10778 10 | Fort Mohave, Arizona -.--.| Oct. —, 1875 | Dr. R. E. Lightburne.... do. 
11770 4} Camp ‘°12,” Nevada -2...- —- —, 1867 | R. Ridgway Sinn ae ee do. 
10782 1 Ot (3 WSR oe eye (egies USB C222. bsece0 eee do. 
10781 1 | 14 SE ee Bae Oa Teens —- —, 1878 ae a. ctew ee. epee do. 
10836 DCW ACR) I a aco ontettatore meile Serine amelie aie eri etatetereiee l o apnene te tee ie ete do. 
8107 2 | Hairfield ,Wtale see. eeeeee —- —, 1872 | Dr. H. C. Yarrow......-. | do. 

me y Sex and Toda Alti- |Whencol-| From whom | Remanka 
No. | 28¢ 0 y tude. | lected. received. past : 

| 

18363 | Male..) Virgin Valley, Arizona Merriam.... 
18364 | Male -.}..-.- GO See wcs ceca s ase aaah oma eee chicos ae oe | Seed Ore aa eee doe sso54 
18365"| Malez | S22: OO? fossa eee tes 41835 -dorreiaeaae doce eae 
18366 | Male..|..... OO sewscne ss cadets ctocecet acetone ee | ee earn tee Oana dOpessees 
18367 | Male.-|..... GO. 32 2505S S5e ees beoleers epie uie Seer ee Pemiaee a ae mane eee Bee adore 
18368 | Male ..|..... C0. i pate vee owas ance soe maaaneee fence tae: | oe ake ree eee do. t2ee 
18369 | Male ..|....- CO 2 on occ wane Seecedeme ees nkek sases |s ee oe as | Se eee de 5-222 
18370 | a Ce ee OO 25 reeiieds cemaeenn tq tbuescae net eee eeioes eee CO alee dot os38 
18371 | Femalel..... OO. 522s ok sSee Pots See ee one See ene Saeed CR Ope eee dotsici- 
18372 | Female}..... Os seh oat Be er eee eee eee ne LO Pee eeeee dota-225 
18373 | Female,..... do May ees dG sees 
13374) | Male. -| (St.George, Utah---=25 ose esa se eee aero ean eee May Udi = cc cee aes 
18375 | Female}..... ( (eee ee ered EN ee oti -me| ee dd: tsiiece do). 2=43 
18376 |Female!l..... (ener ne ee ene 300; > ceheos. dOjs.s2383 
18377 | Female] Mountain Meadows, Utah -..-.--..---.|-------- May 17 |....- dO fsa 
183 733|Maler.| Panaca, Nevada .2.-2 52 es eee May. 19) \o22 dove aaee 
18379 | Male! _|..... AO. 2oe ss oes sce oe ee eee: Bay | CSA er doe 
18380 | Female ....- 06 2 5. Gad ood A ee eee Pd0'2 a aaee dGmeccs 
18381 | Male ..| Grapevine Mountains, Nevada ...--.--- (ee. eae ‘June 6 | Nelson.....- 4,200 feet 

| above Salt 
| | Wells. 

18382 | Male ..| Lincoln County, Nevada..-....-..----- Mets Stabe Marja) 255 2 doyst3s4 | Colorado 
River. 

18383 | Female ..... QO. ve wd dacncmctice mentee eee eee eee =O: sit oene dolz.e a 
18384 | Male Indian Spring Valley, Nevada .....-...!......-- May 29 | Bailey .-.--.-.. 
18385 |Femalel|..... GO sowcede cscs se ee ae ee ee ees Rey yee eee doissee0 
18386 | Male hee ans Valley, Nevada. .2 see - oe es eye Apr, 290) s2en2 UO cess 
18387; Male 23) do"...2-. see penne Ay ae ene 0 Fs see 
18388 | Male Ps Cicariae: at: Valley, Nevada. 2S Se eee Mise bie nec CU =eac = 
18389 | Female..... dO sis cs ee eee ee fete tat > domes ie 
18390 | Male ..|..... 00". «56 cena cote eco ee aoe ae .--.do ...| Merriam... 
18391 | Male ..| Vegas Valley, Nevada ..........-...--. (isceh oe Mar. .9 | Bailey -.----- 
18392 | Male ..|..... Og: 2 oss eit eee een eee ee ...do ...| Nelson.---.- 
18393 | Male ..| Amargosa Desert, Nevada.............|.-...--- May 31 | Merriam... 
18394 | Female’..... CO scabs eee eee eh Soot, Mdo-2t) eee dpeeee 
18395 | Female}..... dO... oe acco oR ee eee 1 le ee G02 2s) 520e0 coe ees } 
18396 |Female'| Ash Meadows, Nevada ................ eee “Mar. 41 Bailey .-:-.. 

1 Young. 
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Anota platyrhina Girard—Continned. 
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U.S : = rf Sex and : Alti- |Whencol- From whom 
eas age. Locality. tude. lected. received. | Remarks. 

| 

: Stephens ... 
Lar. Palmeneeee: 

P20 UIEL ae GD) eabaee | 
SAO Sot Ci Weseeoe 
ar. Nelson=---s. 
ay Merriam.... 

Tar. | Fisher -.--.. 
Biel Knee Eee Operas 
bc Heaac d0.22 325! 

May 30 | Merriam 
TedOywe Mole. || Amanrosa: Nevada. .cs2--ccccceecce se (ioe ce one Mar. 8 | Palmer ..... 
18408 | Female) Funeral Mountains, California ........)..-..... Mars 16) |°22-- do'---- =. 1,000 feet 

above Lo- 

18409 Female Agua Range, head of Borax Flat, Cali- | 3,000 | Apr. 21 | Stephens . Tax Works. 
ornia. 

18410 | Female Water Station, head of Borax Flat, |..-..... IGG PPT |eonas OR esecee 
California. 

18411 | Male ..;| Death Valley, California............... 5,000 | Apr. 3} Bailey -..--. Panamint 
Mountains. 

18412 Female! Death Valley, Bennett Wells, California|........ Jan. 21 Palmer ..... 
18413 | Female Death Valley, Furnace Creek, California|......-. Jan. 30 | Fisher..._.. 
18414 | Male ._|.--.- Gee eee ee a oem = eae at ae on eee Apr. 10 | Stephens 
18415 Female!) 10 milesfrom Resting Springs, California Sane el Mar. 17 | Palmer ..-.. 
18416 | Maie ..| Saline Valley, California..-2...........- 1,500 | June 30 | Nelson.....- 
18417 | Male...) Panamint Mountains, Wild Rose| 5,300) Apr. 16 Bailey ...... 

; | Spring, California. ' 
18418 | Male ..|..... (OTS SSS BS GATSEA GES Sear ire ara ae Ae 5, 300 Ol aes 
18419 | Female ----- (U6 4 cee a5 Soe nae e ea Sen ee ee eeeas | 5,300 eos 
18420 | Female ---.. Gl) e odsed seo ota Soo aeU RBH GEeaSEEeHee 5, 300 |....do 
18421 | Female) Panamint Mountains, Willow Greek. 5,000 | May 16 

California. 

18122 | Male ..| Panamint Valley, Wild Rose Spring, | 4,500 | Mar. 29 
California. 

18423 | Female} Panamint Valley, California ...........|........ Mar. 2 
18424 | Female ----- GIG) «3 Loe SISOS ESO BSC COD SOS DEN Een bean Apr. 20 
18495 | Male ..!..... Ul ssccce Sasa ee abba on ce BUSEeEeO Ee] Macceonn Ween do 
18426 | Male ..|.-.-- (0). Sore Coop OC e EEE EROCO SC ee sel Simeone ean: do 
18427 |Femalel). .--. QD ce conSaapoe te pase oC OMe SemaEEes a) BEaneres Apr. 24 
18428 |Female!)..... UG 2560 CRE ACD ORCA OE cy See: Sean fl [Meine rene A EARP do 
18429 | Male ..| Owens Lake, Ash Creek, California. . 3,700 | May 29 
18430 | Female Owens V alley, 10 miles north of Bishop, , 200 | July 

California. 
18431 | Male ..| Argus Range, Maturango Spring, Cali- |........ May 

fornia. 
18432 | Female ..... (0) wo: bchneeon Soe EOd ae OBESE SAUCES Bee aa eae doc. |e.e2 doe 
18433 |Female!|. -... WOW ec sence wince oo. cote ase sal. oe ens fo ae do pace doce 
18434 | Male .., Argus Range, Coso Valley, California..|........ May diel dorscanee 
18435 |Female! MosahG alitiormiatowe nec: sec es- 1 conc |s esc. May 19 | Palmer ..-.. 
18426 | Male ..| Deep Spring Valley, California ........ 5, 400 | June 9 | Merriam.... 
18437 | Male ..) Lone Pine, Gultorniaess 2 hoo. =. June 5}; Palmer ..... 
18488 | Male! . dune! (isso ee O0la2s52 | 
18439 | Male .. June 11 | Bailey .-.... 
TUS ET] Ly EO Uy Sel |e 86 0), iS ee ca en Te Sdn eee dots.25< 
18441 | Male .. June 18 | Stephens -,.! 
18442 | Female) Coyote Holes, 20 miles northeast of |........ Mar. 13 | Palmer -.--- 

Daggett, ‘alifornia. 
18443 | Male! .| Colorado Desert, Palm Spring, Cali- |........| Sept. 27 | Stephens ...! 

| | fornia. is (oo HER) ee (Oe elas Received 
from Death 

|} Valley Ex- 
pedition, 
April 28, 

co 1 sce ak ea RA A Re q@) | (2) 1891. 
18446 | Male ..| Ash Meadows, Nevada............-....|......-. Mar. 4] Nelson ..... 

Catalogue} Tioealit | EF oe NGS ality. rom whom received. 

165065 | Colorado Desert, California................-.....-- | C.R. Oreutt. 
PANQeeELZON ae ce ese het SOS: ee Pe ee U.S. Fish Commission. 
ies | eee tae Soot an n'a ua sce cee aa sO Ss cece ade ae C. M. Bryant. 
PaO RECOM ial alOs cas = Hah oce oe cen oe coe meme U.S. Fish Commission. 

21962-3 | Coyote Wells, San Diego County, California....._. Dr. E. A. Mearns. : 
21964 | Seven Wells, Salton Riv er, Lower California...... Do. 

'Young, 
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ANOTA MACCALLII Hallowell. 

Anota m’callii HALLOWELL, Proc. Acad. Nat. Sci. Phila., 1852, p. 182; Sitgr. Exped. 
Zuni and Color. River, 1853, p. 127, pl. x.—Bocourt, Miss. Sc. Mex., Rept., 

1874, p. 230. . a8 
Doliosaurus me’calli GrRARD, U. S. Expl. Exp. (Ch. Wilkes), Herp., 1858, p. 408; — 

U. S. Mex. Bound. Surv. Rept., 1859, p. 9, pl. xxvii, figs. 4-6. oA 

Phrynosoma maccallii Core, Proc. Acad, Nat. Sci. Phila., 1866, p. 310.—BOULEN- 

GER, Cat. Liz. Brit. Mus., 2d ed., II, 1885, p. 247. 

. 
oe 

x 

Desert of Gila and Colorado. 

Cat. No, 162, U.S.N.M. 

o aS 

ANOTA MACCALLIT HALLOWELL. 

WRT 
SYP a Wh eh LPL Pr ey 

LZT 754) 
Al) 

Of this rare species, since the discovery of the type, the U. S. National 
Museum has received a male, a female, and a young one from the Colo- 
rado Desert of southeastern California. It is a very distinet species, 

and is so far known from a limited range only. , a 
There are two lateral series of spiniform scales, of which the inferi 

is shorter at both extremities than the superior, the latter extendi 
about three-quarters the length from the axilla to the groin, T 
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enlarged lateral gular scales are not very couspicuous, and form a short 

series. Theoccipital horns are long andacute. Theinternal temporals 

are half as long, and the external temporals are as long as the internal. 

They are directed nearly transversely, while the internal temporals are 

directed at an angle of 45°, and the occipitals more nearly posteriorly. 

The tail is broad and flat, and is bordered on each side by a fringe of 

rather closely placed spinous scales. Femoral pores numerous, in 
undivided scales. No accessory horns. Nares anterior. 

The infralabial scales have anteriorly prominent angles, and are pro- 

duced into short horns posteriorly. The scales of the head are larger 

than in most other species, and they are obscurely rugose to nearly 

smooth. There are five scales in a transverse row between the can- 
thals on the anterior frontal angle. Of these the laterals are quite 

small, and the median three larger than in any other species, especially 

those on each side of the median. Supraoculars from two and three in 

a crossrow behind to four in front. Posterior superciliary angle not 

much produced, the penultimate superciliary scale not prominent nor 

even angular. Middle parietal region convex and not separated from 

the temporal region by ar angle. Superior labials nine and ten to 

below the middle of the eye, forming a serrate border except anteriorly. 

In the temporal series of scales the one adjacent to the external tem- 

poral horn is very prominent, and the two anterior to it have apical 

angles. 

The lateral cervical scales which are in line with the enlarged gulars 

(at a considerable distance) are only two or three in number, instead 

of forming the usual series, while the lateral cervical rosette above them 

is represented by a series of five or six large scales with basals. The 
ground scales of the back are flat, smooth, of various sizes, and gener- 
ally broader than long. The enlarged scales are broader than long, 

keeled, and, except to a limited extent in one row, not free posteriorly. 

There is a row of the smaller of the keeled scales on each side of the mid- 

dle line, which is quite regular. The largest scales form a widely spaced 

row just external to these. The other keeled scales diminish in size 

externally, and they do not form regular rows. They become more 

conic externally. Humerus and forearm covered with large keeled 

seales with free apices, except inferiorly. Seales of femur and tibia 

keeled and of diverse sizes, except on the concealed surfaces, where they 

are smaller, though generally similar. Scales of inferior surfaces 

smooth, except on the thorax, where they are faintly keeled and gradu- 

ate into those of the humerus. 
Extended hind leg reaching the axillain female, or to the front of the 

humerus in male. Femoral pores 21-21 in the male, 18-17 in the female, 
in undivided scales. In the male there are 3-3 additional pores on an 
adjacent row of scales. Lateral scales of the toes produced, most on 
the external sides. 

Measurements (Cat. No. 15955, male).—Total length, 108 min,; length 
NAT MUS 98——29 
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to vent, 70 mm.; length to gular fold, 14.5 mm.; length of fore leg, | 
mm. ; eth of sia foot, 10 mm. ; loneen of hind leg, 45 mm.; length 

of hind foot, 16.5 ;Tength of head to interoccipital border, 16 mm.; 

length of nial. ae 7 mm.; lene of internal temporal horn, 5.5 

mm.; width of head (greatest), 25 mm.; width of head between super- 
ciliary angles, 12 mm.; width of body - middle, 31 mm. : 

The color above is light ashen, in the male with an orange tinge, 
which was no doubt much more guar: in the living than in the aleo- ; 

holic specimen. A narrow median brown line extends from the parietal 

foramen to the rump. On each side of this are two rows of round © 

brown spots or ocelli, as they have a pale interior and a brown central 

dot. These form fines transverse rows, the anterior behind the axilla 

and the posterior just anterior to fies groin. The four longitudinal 

series are continued on the tail, where they are arranged transversely. 
Horns pale in the female, orange in the male. Head unspotted; limbs” 

with obscure cross bands; inferior surfaces unspotted, except a shor i 

black line at the position of the omphalomeseraic fissure. The colora 

tion is peculiar in the absence of the lateral cervical spots. There is” 

no trace in the female, and a faint longitudinal shade well posterior to 

the head only in.the male. 

This peculiar species inhabits the Colorado Desert; it presents the 

usual character of desert species in its well-developed cranial spines. 

The scales, on the other hand, do not display this character, as they a: 

less spinous than those of any other species, either of this genus or 0 f 

Phrynosoma. 4 

s 

Anota maccallii Hallowell. 

ene 
of speci- 
mens. 

Locality. From whom received. Nature of specimen. — 

| 

Fort Yuma, Arizona -..---- | U.S. Fish Commission. ..--- Alcoholic. 

Catalogue 
viy 

| 

15955 | 

—— ee 

NYCrISAwRA] 

Nyclisaura Gray, Cat. Liz. Brit. Mus., 1st ed., 1845, p. 5. 

Nyctisaura Cope, Proc. Acad. Nat. Sci. Phila., 1864, p. 225 
Geckonoidea GILL, Smithsonian Report for 1885, 1886, p. 799. a 

Petrosal bone produced anterior to anterior semicircular canal, and 
not articulating above with the edge of the parietal. Clavicle oxplaile od 
proximally. Olfactory lobes underarched by frontal bone. Epipter is 
goid present. Hemipenis calyculate. Teeth pleurodont. % 

The visceral characters of this superfamily resemble those of the 
Pachyglossa. There is a colon which mostly presents a cecum, but the 
latter I did not find in Spherodactylus. The right lobe of the liver is 
much produced, and the prolongation sends a process backward, which 
I have only observed elsewhere in the Lacertide. I found no corp 
adiposum in Thecadact ylus, Phyllodactylus, Gonatodes, or Spherodae- 
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tylus, but it is present and free in Hublepharis. In Sphwrodactylus 

notatus | observed the exceptional character of a distinct digitiform 

lobe of the liver on the left side, which partly embraces the stomach. 

There are two families of this superfamily. 

Vertebre procelous; parietal bones united ....------------------- EL UBLEPHARID, 

Vertebre amphicelous; parietal bones separate ..-..------------------ GEKCONID. 

These families are found in the warmer regions of both continents. 

The species which they include are of insectivorous habits. I have 

been able to examine the mesenteries in relatively few genera of the 

superfamily. I find the structure to be of the type most frequent in 

the Sauria; that is, a single hepatoventral; a single gastrohepatic; a 

left gastropulmonary, and a right hepatic, which embraces the right 

lung. 

This superfamily is most nearly allied to the Diploglossa in its pro- 

duced petrosal and papillose tongue. The form of the petrosal is very 

different, and the underarched frontals are very rare in that group, 

while the expanded clavicles are like those of the Leptoglossa in 

general. 

GECKONID 4, 

Geckotiens CUVIER, part, Regne Anim., LI, 1817, p. 50. 

Ascalabote MERREM, part, Syst. Amph., 1820, p. 39. 

Geckotide GRay, part, Ann. Phil. (2), X, 1825, p. 198. 

Ascalabotoidw F1TZINGER, part, Neue Classif. Rept., 1826, p. 13. 

Platyglosse WAGLER, part, Syst. Amph., 1830, p. 144. 

Ascalabotw \VIEGMANN, part, Herpt. Mex., 1834, p. 19. 

Geckotiens or Ascalabotes DUMERIL and B1IBRON, part, Erp. Gén., III, 1836, p. 237. 

Ascalabote F1TZINGER, part, Syst. Rept., 1843, p. 89. 

Geckotidw GRAY, part, Cat. Liz., 1845, pp.5, 142. 

Gecconide Corr, part, Proc. Am. Assoc. Adv. Sci., XIX, 1871, p. 236. 

Geckonida BOULENGER, Ann. Mag. Nat. Hist. (5), XIV, 1884, p. 119. 

Coronoid bone produced anteriorly and posteriorly on external side 

of ramus. Surangular wanting. Angular largely developed exteriorly, 

not interiorly. Splenial elongate; Meckel’s cartilage covered between 

the splenial and internal mental foramina. Premaxillary broad, in 

contact with vomer. Pterygoids not touching sphenoid. Frontal 

arching under olfactory lobes. Parietal bones distinet; attachment of 

occipital segment very open; gomphosis internal. Petrosal with ante- 

rior vertico-oblique ring; superior plate produced beyond anterior semi- 

circular canal, forming abutment for columella. Postorbital osseous 
bars incomplete. Tongue papillose, no part retractile. 

I have examined the hemipenis in the genera Thecadactylus, Platydac- 
tylus, Phyllodactylus, and Gymnodactylus. In these this organ is short 
and wide, appropriately to the fragility of the tail at a point just beyond 
the base. It is also more or less deeply divided into two branches. 
The entire surface is calyculate, generally minutely. In Thecadactylus 
each fork has three strong welts. In Platydactylus there is a welt 
opposite the sulcus, which is very large in P. egyptiacus, and divides, 
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sending a half intoeach branch. InGymnodactylus pulchellus the welts 
are not so heavy; below the bifurcation is a welt which incloses a cir- 
cular area, which is incomplete proximad. 

Boulenger gives the following interesting general account of this 

family : 

The skull is generally much depressed, and its bones are thin. The nasals remain 

distinct; the frontal is either single or with distinct suture; the jugal is rudimen- 

tary, the orbit not being bound posteriorly by a bony arch; the supratemporal arch 

is likewise absent; the pterygoids are widely separated and devoid of teeth, and 

columella cranii is present. The mandible contains only five bones, the angular 

and articular being coalesced; the dentition belongs to the pleurodont type; the 

teeth are small, numerous, closely set, with long, slender, cylindrical shaft and 

obtuse point; the new teeth hollow out the base of the old ones. Only in a few 

instances does the derm of the head coalesce with the skull, and a supraorbital bone 

is present only in a few species of Tarentola. Both pairs of limbs are constantly 
well developed and pentadactyle. The clavicle is dilated and perforated proxi-~ 

mally, and the interclavicle is subrhomboidal, or of a shape intermediate between 

that and the cruciform. The vertebrie are biconcave; the ribs are long, and so pro- 

longed as to form more or less ossified hoops across the whole of the abdominal 

region. 

The digits vary considerably, and afford excellent characters for systematic 

arrangement. Some Geckos (living in barren regions) have the digits similar to 

those of many Agamoids, i. e., they are subcylindrical or feebly depressed, and fre- 

quently keeled inferiorly or denticulated laterally ; other forms with nondilated digits 

have them angularly bent at the articulations and provided with strong claws; but 

the greater number have the whole or part of the digits dilated into adhesive organs 

with symmetrical plates or lamellie inferiorly, the arrangement of which varies con- 

siderably. Then, also, the claw may be retractile, either between some of the 

lamelle or into a special sheath. Membranes may unite the digits, but the web 

serves only for the purpose of obtaining a greater adhesive surface, and never for 

Swimning, none of the Geckos entering the water. 

The body is generally more or less depressed, and may be bordered by cutaneous 

expansions, the object of which appears to be, in most cases, the same as that of the 

interdigital membrane; but in the curious genus Ptychozoon, in which the lateral 

membranes attain the greatest development, they act as a parachute. The tail pre- 

sents almost every possible shape from the leaf-like tail of Gymnodactylus platurus 

and the grotesque rudimentary tail of Nephrurus to the slender, rat-like tail of 

Agamura and the compressed crested tail of Pristurus. This organ is, except in 

Agamura, extremely fragile and rapidly reproduced, in which case, however, it gen- 

erally assumes an abnormal shape and lepidosis. In some forms the tail proves to 

be prehensile, a faculty which is possessed by few lizards other than the Chameleons; 

and Tam induced to believe that a careful examination of the Geckos, when alive, 

will show this character to be not unfrequent. 

The eye is generally large and with vertical pupil, which, when contracted 

strongly, is frequently denticulated or assumes the shape of two superposed rhombs; - 

some diurnal forms have the eye smaller and the pupil circular. The eye is exposed 

as in snakes, covered by a transparent lid under which it moves freely, the valvular 

lids being rudimentary; in #lurosaurus, however, there are connivent movable 

lids, and in Ptenopus the upper lid is sufficiently developed to cover the eye nearly 

completely. 

The tympanum is more or less exposed, except in Teratolepis, in which genus it 

appears to be completely concealed under the seales. The tongue is fleshy, moder- 

ately elongate, very feebly incised anteriorly, and capable of protrusion out of the 
mouth, 
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The teguments are nearly always soft and consist generally of granules or tuber- 

cules on the dorsai surface, of small imbricated cycloid or hexagonal scales on the 

ventralsurtace. Some Geckos are entirely covered with scales of the latter descrip- 

tion, which attain their highest development in Teratoscincus, Teratolepis, and 

Geckolepis. 

The habits of the Geckos are highly interesting and deserve special attention, as 

but few observations have been made on them. Some inhabit arid regions, sometimes 

burrowing in the sand; others are arboreal, living on shrubs or in woods, concealing 

themselves under stones or under the bark of trees during the daytime; others live 

on rocks; others have become the commensals of man, and they again may be divided 
into two groups—those living inside, those living outside houses. Most are noc- 

turnal, but some are diurnal. Colonel Tytler, in a very interesting paper on the 

habits of Geckos, observes that, ‘‘although several species of Geckos may inhabit 

the same locality, yet, as a general rule, they keep separate and aloof from each 

other; for instance, in a house the dark cellars may be the resort of one species, the 

roof of another, and crevices in a wall may be exclusively occupied by a third 

species. However, at night they issue forth in quest of insects, and may be found 

mixed up together in the same spot; but on the slightest disturbance, or when they 

have done feeding, they return hurriedly to their particular hiding places.” 

Many Geckos utter sounds, probably produced chiefly by a movement of the 

tongue against the palate, and in which yecko, chucko, tockee, or something similar is 

distinctly audible. A. Smith says that a South-African sand Gecko (Ptenopus 

garrulus) utters during the day a sharp sound somewhat like chick, chick; and he 

adds that the number thus occupied is at times so great, and the noise so disagree- 

able, as to cause the traveler to change his quarters. 

The eggs are round and with a hard shell. Ovoviviparism has not been observed 

in this family. Males are generally distinguished from females by a larger size, the 

swelling of the base of the tail, and the presence of femoral or prieanal pores, which 

are constantly absent in the latter. 

The Geckonidx are represented in the hotter parts of all the regions of the world. 

They are most numerous in the Indian and Australian regions. 

The following synopsis of the genera is chietly derived from Boulenger: 

I, Digits short, cylindrical, the skin swollen on the palmar surface and under the 

articulations. 

Digits clawed; tail extremely short, terminating in a globular knob. 

Nephrurus Giinther. 

ONC AW Se ee nese eee eee et ee OE. oot aoe Chondrodactylus Peters. 

Il. Digits straight, not dilated, clawed, without pads. 

Digits granular inferiorly, not fringed laterally; rostral and mental plates pro- 

JeChin gon aKa: tos... Sk eS oe oS aoe eee Rhynchedura Giinther. 

Digits granular inferiorly, strongly fringed laterally; dorsal scales large, 

MOND TICALG panera ee seein. so 5c Sa aie Se eee Teratoscincus Strauch. 

Digits covered inferiorly with small imbricate pointed scales; dorsal scales 

GEM CURE eee seem reise aals Se cree ete See See Ceramodactylus Blanford. 

Digits inferiorly with a series of narrow transverse plates; toes strongly fringed 

laterally; fingers not fringed ............:...-....... Ptenopus Gray. 

Digits inferiorly with a series of narrow transverse plates, fringed or denticu- 

latedwateralily: t2es2 25 2k te. Soa ee hee Stenodactylus Fitzinger. 

Digits inferiorly with a series of narrow transverse plates, not fringed nor 

denticulated laterally ; dorsal scales juxtaposed; male with a series of 

Phe aANals NOTES in. ae ee ee ee Alsophylax Vitzinger. 

Digits inferiorly with a series of narrow transverse plates, not fringed nor den- 

ticulated laterally; dorsal scales imbricate; no przeanal pores. 

Homonota Gray. 
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III. Digits not or but slightly dilated at the base, the two or three distal joints 
more or less compressed and angularly bent, inferiorly with a series — 
of transverse plates; all the digits clawed. * 

A. Claw between two scales, a smaller superior and a large latero-inferior. 

Pupilaverhicals call trate 2 oe 2 nee nea eee Gymnodactylus Spix. 

Pupil vertical; tail very slender, not fragile ....-.....- Agamura Blanyille. 

Pupil round; body not depressed; tail compressed --..--.. Pristurus Riipp. 

Pupil round; body more or less depressed; tail not compressed. 

Gonatodes Fitzinger. 

AA. Claw between three scales, a smaller superior and two large latero-inferior. 

Upper and lower eyelids well developed, connivent; ungual scales forming 

a large compressed sheath .........-....2-.- Blurosaurus Boulenger. 

No compressed ungual sheath. {2222222 >. eeeeeaee eee eee Heteronota Gray. 

IV. Digits dilated at the apex, which is furnished inferiorly with two plates sepa- 4 
rated by a longitudinal groove. 

Digits not dilated at the base, clawed, the distal expansion covered above with _ 

scales strongly differentiated from those of the basal part. 

Phyllodactylus Gray. 

No claws 215. $2.2 222s Sew ea ee ee eee Ebenavia Boettger. 

Digits not dilated at the base, clawed, the distal expansion covered above with 

small tubercular seales similar to those on the basal part. 

Diplodactylus Gray. 

Digits dilated at the base, the basal expansion anteriorly with paired oblique 

lamelle. . 2.205.852 See eee aes Oe es eee (dura Gray. 

Penultimate joint with an expansion bearing two plates exactly similar to the 

distal::/: 220.4.2: 0 SO ee eee Calodactylus Beddart. 
VY. Digits dilated at the apex, which is furnished inferiorly with two diverging 

series of lamellie; digits clawed, the claw sessile and retractile in the 

anterior notch of the distal expansion .----....- Ptyodactyius Cuvier. 

VI. Digits entirely dilated, with a double series of lamell inferiorly, clawed, the 

claw sessile and retractile in the median groove. Thecadactylus Cuvier. 

VII. Digits dilated, the distal phalanges compressed. 

A. The distal joint long, free, rising from within the extremity of the digital 

expansion, 

Infradigital plates in a double series; inner digit with compressed clawed 

phalanx; dorsal lepidosis composed of small scales or tubercles. 

Hemidactylus Cuvier. 

Infradigital plates double; dorsal scales large, imbricate. 

Teratolepis Giinther, 

Infradigital plates in a simple series; inner digit with compressed clawed 

phalanx, similar to the other digits............-. Phyllopezus Peters. 

Infradigital plates in a simple series; inner digit clawed, the claw retractile 

laterally, inferiorly with a circular plate. -.......--. Aristelliger Cope. d 

Infradigital plates in a simple or double series; inner digit clawless. 

Gehyra Gray. 
Infradigital plates in a simple series; inner digit rudimentary, of fore limb 

clawless, of hind limb clawed ..-....._...--... Perochirus Boulenger. 

“ 

AA, The free distal joint at the extremity of the digital expansiou.; a double — a 

series of infradigital lamelle. 
Pupil vertical; digits narrow at the base, the dilatation strong and dis-— 

coid, the distal joint long and slender; inner digit rudimental. 

Spathoscalabotes Boulenger. 
Pupil round; eyelid distinct all round the eye; digits narrow at the base, 

the dilatation strong and discoid, the distal joint free; inner digit 

rudimental, with strong, very distinet claw. : 
Microscalabotes Boulenger. 
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Pupil round; eyelid distinct all round the eye; digits narrow at the base, 

the dilatation strong and discoid; the distal joint strongly curved, 

the claw retractile between the anterior lamellie; inner digit rudi- 

mental, with very small, frequently indistinct claw. Lygodactylus Gray. 

Pupil vertical; distal joint of digits short; thumb clawless. 

- Lepidodactylus Fitzinger. 

AAA, The free distal joint at the extremity of the digital expansion; a single 

series of infradigital lamellie. 

1. The distal joint long. 

Digits narrowing gradually toward the end, the narrower portion not 

forming an angle with the dilated basal part; eyelid distinct all around 

WHOL ONO sae se es os ce ae eee Sateen ee esos ee Naultinus Gray 

The slender distal portion of the digit forming an angle with the dilated 

basal portion. .......---.-..----- Hoplodactylus Duméril and Bibron. 

2. The distal joint very short. 

Digits more or less webbed, inner clawed ..... Ithacodactylus Fitzinger. 

Digits half-webbed, inner clawless .........--.-.-- Luperosaurus Gray. 

Digits free or slightly webbed, inner clawless..........--. Gecko Gray. 

Digits entirely webbed, inner clawless.....-.....---- Ptychozoon Kuhl. 

VIII. Digits entirely dilated, clawed, without compressed ungual phalanx, inferiorly 

with a single series of lamella. 

Body covered with small imbricate scales ........----..--.-. Homopholis Smith. 
Body covered with large imbricate scales ....-..-..----- Geckolepis Grandidier. 

Body covered above with large juxtaposed scales, iargest and subsymmetrical 

CHV) OKT KO ERE ea ae Ee ree ee eects brett Eurydactylus Sauvage. 

Body covered above with granular scales; the claws of the three inner digits 
turned inward, those of the two outer turned outward. 

Eluronyx Fitzinger. 

IX. Digits dilated, only the third and fourth clawed --.........-.- Tarentola Gray. 

X. Digits (the fingers at any rate) more or less dilated, clawless. 

Pupil vertical; tips of toes dilated, with simple transverse lamelle inferiorly. 

Pachydactylus Gray. 

Pupil vertical; tips of toes rather narrowed, with only two small lamellie infe- 

MOT liven “Reale eae Sys sis oss oo be ns VE eee eee Colopus Peters. 

Digits dilated at the apex only, inferiorly, with transverse lamellie furnished on 

their hinder edge with fine fringes ......... Dactychilikion Thominot. 
Pupil circular; eyelid distinct all round the eye.............-. Phelsuma Gray. 

XI. Digits dilated at the apex only, with very small sheathed claw, the sheath 

opening laterally. 

Digital expansion with transverse lamelle inferiorly ...---. Rhoptropus Peters, 

Digital expansion with a circular plate inferiorly ..---. Spharodactylus Wagler. 

The two genera which belong to our fauna may be very easily distin- 

guished by the following characters: 

Phyllodactylus.—Digits all terminated by triangular pallets or disks, 

with a longitudinal median groove beneath; claws exposed. 

Spherodactylus.—Digits all terminated by cireular disks, without 

central groove, and ensheathing the claws. 

Both of these genera enter the Nearctic Realm at the borders only, 
the Phyllodactylus on the southwest and the Spherodactylus on the 
southeast, the former from the Mexican district and the latter from the 
West Indian district of the Neotropical Realm. 
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PHY ELEODA CGC LY EU SrGiray. 

Phyllodactylus WYEGMANN, Herp. Mex., 1834, p.20.—DUMERIL and BrBron, III, 
1836, p. 388. —FITzINGER, Syst. Rept., p. 94.—Gray, Cat. Liz. Brit. Mus., 1845, 

p. 150; Spicil. Zool., 1830, p. 3.—BOULENGER, Cat. Liz. Brit. Mus., I, 1885, p. 76. 

Soharodactytus W4AGLER, part, Syst. Amph., 1830, p. 143. 

Euleptes FirzincER, Syst. Rept., p. 95. 

Discodactylus FITZINGER, Syst. Rept., p. 95. 

Diplodactylus W1EGMANN, part, Herp. Mex., 1834, p. 20.—FITZINGER, Syst. Rept., 

p. 94.—Gray, Cat. Liz. Brit. Mus., 1845, p. 148. 

Parepura GUNTHER, Ann. Mag. Nat. Hist. (5), III, 1879, p. 218. 

Digits all dilated at their extremity into a disk, which is perfectly 

smooth beneath, with a median furrow, all provided with distinct claws. 
The phyllodactyles are easily known by the smoothness below of 

their digital disks and the distinct claws. Other characters, according 
to Duméril and Bibron, are the vertical pupil, the nostrils flared at the 

extremity of the snout, no second range of plates bordering the lower 

labials; the digits with transverse divisions beneath, posterior to the 

dilated portion. 

Osteology.—In their osteology the species of this genus conform 

strictly to the Geckonid type as already described. I have before me 

the skeleton of P. tuberculosus, from which the following description is 

derived: The premaxillary is single and has a long superior spine; 

inferiorly it has the posterior border emarginate. Nasals elongate, dis- 

tinct, emarginate posteriorly for the frontal. Frontal single, rather 

narrow, completely underarching olfactory lobes. Parietals distinct, 

wide, without pineal foramen, lying rather closely on supraoccipital, 

sending backward the parietoquadrate arch, which incloses a small 

foramen with the exoccipital. Supraoccipital distinguished from exoe- 

cipital by suture. Prefrontal narrow, forming the preorbital border to 

the middle above; no lachrymal; jugal represeited by a splint which 

extends from the prefrontal to the extremity of the maxillary on the 

superior surface of the latter. Postfrontal a rather wide V-shaped bone, 

its longest limb extending posteriorly more than halfway to the base 

of the parietoquadrate arch. No postorbital. Quadrate with a single 

large, concave, external conch. Paroccipital in the usual position, 

splint-like. 

Vomers in close contact throughout, with a common convex posterior 

border; an external longitudinal convexity of the inferior surface, and 

a groove on each side of the median suture, which divides a keel. Pala- 

tines short and wide, and with a longer vomerine than maxillary proe- 
ess, and curving downward below the level of the vomers. Narial 

orifices fissure-like except posteriorly and anteriorly, the external bor- 

der with a dentate process of the maxillary bone directed posteriorly near 
the middle. Pterygoids much expanded anteriorly, forming with the 
ectopterygoids and palatines a thin plate, which closes up the palatine 

foramen; contracting rather rapidly posteriorly to the subeylindric rod- 
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like portion. Epipterygoid extending from the pterygoid at the basi- 

pterygoid process, and resting on the apex of the petrosal. Latter 

produced above anterior to semicircular canal; the anterior border con- 

tinued into acrest which runs posteriorly above the trigeminal foramen. 

This terminates at the down-looking crest of the subforaminal portion, 

which bounds externally a wide down-looking groove. Basipterygoid 

processes long. Sphenoid distinct from basioccipital. Occipital con- 

dyle subequally divided into three parts, two prominent exoccipitals 

and a contracted basioccipital. The result is an apparently double 

condyle. 
Mandible with the Meckelian groove closed, and with the splenial 

small and but little produced beyond the splenial foramen. Coronoid 

produced a little horizontally at the base. Angular not distinct; suran- 

gular and articular distinct. Angle simple, direct, spoon-shaped, with 

superior concavity. I have observed the following peculiarities in the 

otic and hyoid regions. There is no infrastapedial cartilage, and the 

suprastapedial and epistapedial cartilages are continuous. The hyoid 

system is characterized by the fact that the ceratohyal is attached to 

the paroccipital, which carries a cartilage on its extremity. There is a 

short second ceratobranchial, and no free epibranchial. 

Vertebre amphicelous. Intercentra present throughout the verte- 

bral column, continued into chevrons on the caudal region. Cervical 

ribs widened and truncate at extremities. In the specimen described 

the diapophyses of the second sacral vertebra are deeply longitudinally 

grooved on the inferior side so as to be nearly split. Diapophyses of 

anterior caudals elongate. Neural spines distinct but low throughout 

the column. In the scapular arch I note the following peculiarities. 

There is no proseapula, and the clavicle is much enlarged, and is per- 

forate at the median extremity. The interclavicle is cruciform, with the 

angles filled up so as to have coneave borders. It is coossified with the 

clavicle in P. tuberculatus, and extends but a little way posteriorly on 

the sternum. The coracoid has one large foramen. The sternum has 

no fontanelle. There are four hemapophyses attached to the sternum 

on each side; and two to each of the slender closely approximated 

xiphoid rods. There are several very slender abdominal ribs. 

The ilium has no angulus cristae, and the acetabulum is entire. The 

pubes join at alittle less than a right angle, and the pectineal processes 

are short and a little posterior to the middle. Pubes uniting at less 
than aright angle below, with the tuberosities distal. 

- The most distinctive feature of the skeleton of this genus is the pres- 

ence of intercentra throughout the vertebral column, a point in which 

it resembles the extinct Theromora of the Permian epoch. 
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The American species of Phyllodactylus differ as follows: 

I. Tubercles larger and more numerous, keeled: 

Abdominal scales in 30 transverse and 17 longitudinal rows; two postmentals 
and four scales behind them ..----.--..----------- P. Gene O’Shaughnessy. 

Longitudinal series uninterrupted; abdominal scales in 30 transverse and sive 
longitudinal rows; 3 postmentals and 6 scales in the row behind them. % 

P. julieni Cope.! 

Longitudinal series interrupted by scales; abdominal scales in 40 transverse and — 

25 longitudinal rows....---...-.--.--+--+---<------- P. tuberculosus Wiegmann. — 

Il. Tubercles fewer, smaller, and not keeled. 

Tubercles in rows; abdominal scales in 56 rows; 3 postmental scuta; disks 

(One eA og pepeenlseoe as Hue Sbe ssas 2Sen Sb Stes oko oes P. galapagoénsis Peters. 

Tubercles in rows; abdominal scuta in 56 rows; 4 postmentals; disks very 
emails ot ee. so. er Let eee P. microphyllus Cope. 

Tubercles not in rows very distinct; mental large; 1 postmental; disks large; — 

Cross-bandeds: 55. 2344522 et eee pedee eerie erase P. nigrofasciatus Cope. — 

Tubercles not in rows, more obscure; abdominal seuta in 50 rows; two or three 
postmentals; disks larger; cross-banded.........-.....----P. inequalis Cope 

III. Tubercles wanting. my 

Dorsal scales in 36 rows; larger than those of muzzle, which are but little larger 

than those of occiput; 5 cross-bands between axilla and groin... P. unetus Cope. = 

Dorsal scales one-fourth as large as those of belly, minute; reddish-brown, 

darker speckled) 322 sie rae trie etree eer seit et ea P. leei Cope 

Of the above species but two, the P. tuberculosus and the P. unetus, — 

are found within the limits of the nearctic realm, and these only in —_ 

extreme southwestern regions. Besides them, Boulenger records five 

species from Africa and Madagascar, five from Australia and adjacent 

islands, and one from the islands of the Mediterranean Sea west of 

Italy. P. galapagoénsis and P. leet are natives of the Galapagos: . 

Islands, and P. microphyllus, nigrofasciatus and inequalis are from- 
western Peru. P. julient is from Aruba, and P. ventralis from Nica: 

ragua (Boulenger). ; 

PHYLLODACTYLUS TUBERCULOSUS Wiegmann. 

Phyllodactylus tuberculosus W1EGMANN, Nova Acta Acad. Leop.-Carol., XVII, 

1835, p. 241, pl. xxi, fig. 2—Dumirit and Breron, Erp. Gén., 1836, IL, p. 
396.—Gray, Cat. Liz. Coll. Brit. Mus., 1845, p. 150.—AuG. DuME&RIL, Cat. “3 

Méth, Coll. Rept. M. P., 1851, p. 40; noe Mus., 1856, VIII, p. 465. .—Barr, | 

U.S. Mex. Bound. Sur., 1859, p. 12 Sh xxi, fig. 1-8.—Bocourt, Miss. Sei. au_ 
Mex. Rept., 1873, p. 43, pl. x, fig. 3.—O’ SHAUGHNESSY, Ann. Mag. Nat. Hist. 

(4), XVI, 1875, p. 262.—BouLENGER, Cat. Liz. Brit. Mus., 1885, I, p. 79. a 
Phyllodactylus tuberculatus Gray, Cat. Liz. Brit. Mus., 1845, p. 150. 

Discodactylus tuberculosus F1iTzINGER, Syst. Rept., 1843, p. 96. 

Phyllodactylus xantii Corn, Proc. Acad. Nat. Sci. Phila., 1863, p. 102. 

Back with ten or twelve series of large trihedral tubercles among 
the smaller granulation. A large mental plate, acutely angled behind. 
Hind leg contained nearly two and one-half times in head and body, 
reaching forward halfway to the eye. Hind foot about as long as the 

tibia; contained seven times in the head and body. Head to ear con: 

tained three and one-fifth times in head and body. 

he ia 

. Martini Van Lidth de Jeude, Notes eres ey IX, p. 1303 
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The nostril is situated in the middle of one plate with a narrow rim, 

which is encircled by five others, instead of being a mere pit between 

in the angle of four plates, one of them the first labial. The scales are 

much finer on the back and coarser on the belly. The limbs are shorter. 

The central line of scales beneath the toes is wider and less angular, 

The hook on the side of the base of the tail is represented in the type 
by numerous smaller scales. Above, light brownish or reddish yellow, 

with a series of transverse blotches of darker on each side (about eight 

or ten). A few seen on the tail. Beneath, uniform whitish. 

Head and body much depressed; the neck somewhat contracted. 

The ears are small and crescentic. The eyes are very large; the eye- 

lids annular and apparently not capable of covering the eye. The 

bony ring of the sclerotica is composed of many plates, asin birds. The 

nostrils are small, very far forward, 
and situated so close to the low ros- 
tral as to appear partly excavated in 

it. They are placed just above the 

junction of the rostral and first labial, 
with ten plates between them and 

touching the rostral. Behind them 

and against these internasals is an- 

other plate, smaller than the latter; 

another tubercular plate still smaller 

and like the others behind it com- 

pletes the border. The head is in- 

jured so that the labial plates can 

not be readily distinguished, but 

there are apparently eight or nine up- 

per, the posterior becoming smaller Fig. 83. 
and four or five lower, becoming PHYLLODACTYLUS TUBERCULOSUS WIEGMANN. 

smaller behind and then changing to 

a double series of tubercles, The 

end of the lower jaw is formed by 

a large, long plate, acutely angular behind, with a large subpentagonal 

are between it and the first labial. Behind this the plates become 

subhexagonal and diminish gradually in size to the general average, 

occupying a patch extending as far as opposite the fourth lower labial 

and bordered behind and laterally by small plates. ‘Those bordering 

the lower labials are not much larger than those on the back part of the 

chin, similar ones covering the upper part of the head, as far as to the 

posterior borders of the orbit. The rest of the head above, the back 

and sides, with the throat, are covered with small, approximated gran- 

ules, with much larger conical or trihedral ones interspersed. Of these 

the back exhibits about ten regular series, five large ones on each side 

of the median line, with an additional row of smaller ones on each flank. 

The belly is completely and regularly covered with smooth subhexago- 
nal scales arranged in quincunx, although but little imbricated. Of 

La Paz, Lower California. 

Cat. No. 12646, U.S.N.M. 
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these there are about 31 or 32 in an oblique series across the belly. 

‘They extend from the throat to the tail and quite similar ones are to be 
seen on the entire inferior surface of the hind legs and the anterior of 

the front legs; the latter more convex. 

The upper nen of the legs are like the back, but the tubercles 
are less regular. The posterior face of the arm aa femur over the 

sides, except above, are covered with uniform small scales, those on the 
femur being abruptly smaller behind than inferiorly. 

The legs are short, the hinder especially. The digits are all nearly 

equal, increasing in length from the first to the third, which is about 

equal to the fourth and fifth. They are connected at the base by a 
web. They are depressed, their under surface with a series of short, 
transverse, rather tubercular lamellx, and they terminate in a flattened 

obcordate or subquadrate expansion, Bap i is perfectly smooth and flat 

beneath, with a central longitudinal groove, and emarginate or cordate 

at the end, to receive the point of the sharp, apparently retractile, claw. 

The tail is cylindrical, thickened, but attenuated at the end, and not 

quite as long as the head and body; it is contracted at the base and 

covered pretty regularly with small scales in indistinct whorls, and about 

as large as those on the belly. The under surface, however, is occupied 

by a series of broad transverse plates, beginning a short distance 

behind the anus. On the upper surface, too, are four rows of the large 

tubercles, continued from the arch, on as many slight ridges, separated 

by furrows, the central of which is the largest. The tubercles of each 

series are separated by an interval of about three of the smaller scales. 

On each side the base of the tail and above the anus is an oblique series 

of three spinous tubercles. There are two exposed cavities behind the 

anus (containing the penes?), but there are no femoral or preanal pores. 

This specimen sufficiently resembles the species described by Wieg- 

mann to belong to it, except that the ventral scales are smooth, not 

carinated, and uniform, not mixed with smaller ones. 

Phyllodactylus tuberculosis Wiegmann. 

| Number | Catalogue) es : | When col- ; & Nature of 
r of speci- Loeality. F | From whom received. . No. | aia | lected. specimen. 

(ane : Seas) | 
| : 

12646 La Paz, Lower California .| Feb. —, 1882 | L. Belding.-...-..--.-.-- | Alcoholic. 

Besides the above locality, the city of Chihuahua yielded a specimen 

to E. Wilkinson. It is abundant in southern and western Mexico. 

PHYLLODACTYLUS UNCTUS Cope. 

Phyllodactylus wnctus Bocourt, Miss. Sci. de Mex. Rept., 1873, p. 43.—BOULEN- 

GER, Cat. Liz. Brit. Mus., 2d ed., I, 1885, p. 94.—Copr, Bull. U. 8. Nat. Mus., 

No. 32, 1887, p. 28.—VAN DENBURGH, Proc. Cal. Acad. Sci., 1895, V, p. 86. 
Diplodactylus unctus Corr, Proc. Acad. Nat. Sci. Phila., 1863, p. 102; 1866, p. 312; 

Bull. U. S. Nat. Mus., No. 1, 1875, pp. 50, 93.—SrreETs, Bull. U.S. Nat. Mus., 

No. 7, 1877, p. 35.—Yarrow, Bull. U. S. Nat. Mus., No. 24, 1883, p. 73.—S. 
GARMAN, Bull. Essex Inst., X VI, 1884, p. 12.—BELDING, West Amer. Scientist, 

III, 1887, p. 98. 
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Scales rounded, flat; in about 36 rows on the dorsal region; those of 
the muzzle smaller than dorsal, little larger than those of the occiput. 

Internasals in contact. Seven superior labials, including that under 

the pupil; six inferior, to the same point, the last two very small, the 
first larger than the second, extensively in contact with the first pair 

of mental plates, which bound the symphyseal posteriorly. Each of 

the former is bounded by three smaller, and these are succeeded by a 

few rows which diminish in size. Terminal disks with straight outlines. 

Tail without tubercles. Anal scales similar to the abdominal. Auricu- 

lar opening as long as pupil. Premavxillary teeth five. Above gray, 

shining, with five broad, blackish, centrally pale cross bands, from base 
of tail to interscapular region; a dark band from the muzzle through 

the eye, a cross band on occiput, and various irregular spots on the 
top of head and labial regions. 

Length from end of muzzle to au- 

ricular meatus, 25mm; from the 

same point to vent, 110mm. 

Mr. Van Denuburgh,! of San Fran- 

cisco, who has seen more specimens 

of this species than any other per- 

son, thus writes of the variations in 
its coloration: 

There is great variation in the colora- 

tion of the head and back. In some speci- 

mens it is pale gray or creamy white, 

while in others the prevailing tint isa dark 

seal-brown. There are, however, some 

fairly constant markings brighter in 

young than in old individuals, but appar- 

ently subject like the ground color, though Fig. 84. 

toa less extent, to modification, in accord- PHYLLODACTYLUS UNCTUS COPE. 

ance with the amount of light, or perhaps 

in obedience to the will of the animal. Triunfo, Lower California. 

These markings are of a deeper seal-brown Cat. No. 8571, U.S.N.M. 
than the ground color of the darkest indi- 

viduals. A line originates on the second labial plate and, passing through the eye 

and the upper ear-opening, runs for some distance along the neck. The uppersurface 

of the head is blotched and spotted, as are also the limbs. The tail has about nine 

crossbars on its upper surface. All the lower surfaces are creamy white, slightly 

tinged with brown in the darkest specimens. ‘The scales are everywhere minutely 

punctulated over with dark brown. 

Phyllodactylus unctus Cope. 

Number | 

een of speci- Locality. W as co} From whom received. Nature of 

at mens. eoted: specimen, 

5304 1) Cape St. Lucas, Lower |---.--.-....... JOD MANTURE > ec io ss. = Type; al- 
California. coholic. 

8571 3 | Triunfo, Lower California.| ——-, 1874-75 | Dr. T. H. Streets, U.S. N.! Alcoholic. 
| | 

i? 0 Gee La Paz, Lower California.) Feb. —,1882  L. Belding.......... weak do. 
15892 | Ui). cco SS RS DCA aee Stain eStats arate U.S. Fish Commission. . do. 

‘Proceedings, California Academy of Sciences, 1895, V, p. 86. 
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SPHARODACTYLUS Wagler. 

Spherodactylus WAGLER, Syst. Amph., 1830, p. 143.—BOULENGER, Cat. Liz. Brit. 

Mus., I, 1885, p. 217. 

Spherodactylus Gray, Griff. Anim. King. Syn., p. 52.—W1EGMANN, Herp. Mex., 

a 

~ 

1834, p. 20.—DuMiRiL and Breron, III, 1836, p. 401.—Bocourt, Miss. Se. _ 
Mex. Rept., 1873, p. 44. 

Spherodactylus FITZINGER Syst. Rept., 1843, p. 93.—Gray, Cat. Liz., 1845, p. 168.— 

Corr, Proc. Acad. Nat. Sci., Phila., 1861, p. 497. 

Digits subecylindrical, without claws; expanded at their extremity 

into subcircular pads; smooth, and not grooved beneath. 

The Spherodactyles are easily distinguished from the Phyllodactyles — 

by the absence of any median groove on the surface of the terminal — 

disks of the digits. They differ in other points of organization, though 

more nearly related to them than to the other Geckonide. 

The species described by Duméril and Bibron all appear to have the 

scales of the dorsal surface small, granular, or else with those along 

the middle of back smaller than the layer on either side. The single 

one inhabiting the United States (Key West), on the contrary, has the 

scales of the upper surface large, equal, strongly carinated, and larger 

than the ventral. The S. richardsonii of Gray has the same character, 

but differs in coloration. 

SPHARODACTYLUS NOTATUS Baird. 

Spherodactylus notatus Barrp, Proc. Acad. Nat. Sci. Phila., 1858, p. 254; U.S. 

Mex. Bound. Sur., Reptiles, p. 24, pl. xx1v, figs. 29-37.—CopE, Proce. Acad. — 

Nat. Sci. Phila., 1861, p.500.—Boul 4NGER, Cat. Liz. Brit. Mus., I, 1885, p. 226. 

Scales on back and sides large, equal, strongly carinated and acute; 
those on belly rather smaller, smooth, hexagonal. Tail cylindrical. 
The head is about half the body alone; the tail equal to both together. 

The hind leg is contained about two and two-thirds times in head and 

body; the hind foot about 6 times. ‘The upper parts are light-brownish 

yellow, covered rather distantly, but quite uniformly, with small circular 

spots of reddish brown, conspicuously so on the whole head; scarcely 

seen on the belly; on the breast they almost seem arranged in regular 

lines. Head broad and acutely pointed, depressed; width about two- 

thirds the length to ear. Rostral consisting of a large triangular plate 

forming the entire end of the muzzle. The nostril opening in its 

posterior margin over the junction of the first labial, bordered above 

by aslight shell. Behind the rostral are two triangular plates meeting 

internally by an acute angle, and coming by the antero-exterior angle 

in contact with the lateral rostral. There are three large upper labials, 

the first largest, the second between this and the third; posteriorly 

are two or three much smaller. There is a very large mental plate like 
the rostral, and forming the end of the jaw; on each side of this is one 
very large lower labial corresponding to the first and second upper; 
then two smaller ones. There are no plates under the lower labials 
larger than those on the chin. There is a shallow depression in the — 
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hinder part of the rostral, divided longitudinally by a shallow groove, 

and possibly indicating a eke with an internasal or nasal plate. The 

eyes are very large and much exposed; the eyelids appear to. be 

annular, the lower entering completely within the orbital cavity. The 

ears are very small and circular. 

The head and upper part of neck, except as described, are covered 

with uniform tubercles, which become a little larger anteriorly. The 

upper parts and sides of body are covered with quite large, imbricated, 

acute, angular, and strongly carinated scales, of which there appear to 

be about thirty across back and sides. On the belly the scales are a 

little smaller, hexagonal, and smooth—about twenty in an oblique 

series. About fifteenridges may be counted above between the hind legs. 

The scales in front of the pubes are coarser, thicker, and more tubercular 

than more anteriorly. The scales above and behimd the fore leg, on the 

side of the neck, in front of the hind leg, and on the posterior face of 

SPHARODACTYLUS NOTATUS BAIKD. 

9 2. 

Florida. 

Cat. No. 3216, U.S.N.M, 

fore leg and of thigh are small, even, and granular, like those back of 

the head. The upper and outer surfaces of the legs are covered with 

large, acute, carinated scales. The tail is cylindrical, as long as body 

(alive), constricted at base, and finely whorled, the scales in under sur- 

face broader. There are no pores about the anus nor spines at the 
base of tail, as far as can be perceived. The legs are short, the digits 

broad, depressed, and without any claws, each one expanded at the end 
into a plain circular subhemispherical depressed pad, plane on the 
under surface; the digits anterior to this transversely lamellated. 

This species in its large and strongly carinated scales, about of equal 
size, differs widely from all those described by Duméril and Bibron, but 
approaches the S. richardsonii of Gray.' The colors, however, are 
entirely different. 

Specimens from Cuba collected by Charles Wright are very similar 
in character generally, but appear to have a more slender head and 

‘Catalogue of the Lizard Collection in the British oe p. "168. From 
“ America,” 
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more obtuse muzzle, with larger plates above it. The coloration is the 
same in some, but in others the head. There is a dusky line along the 
top of head, and three from behind the eye, a middle one, broadest, 
passing above the ear, an inferior passing below it, and a short one 

above the rest. The line on top of the head bifurcates at the occiput 

and with the others is continued indistinctly along the body. There is 

also a line from nose to eye. 

Spherodactylus notatus Baird. 

| Number | : . ; | } 
of speci- | Locality. From whom received. | Nature of specimen. 
mens. | 

= a > a ee 

Wigner mis wave »ehtee ANSE EERE ee eee eer | Alcoholic. 
Cita! Wedeca dada een Jones Gi Warinhitn. 3c eee eens do. 

C: ey alos nel 
No. 

| 

cle) 

This Species occurs also in the Baan Isl: ide Its occurrence in 

Florida has been so far very seldom observed. 

EUBLEPHARID2. 

Geckonida, part, of most authors. 

Eublepharide BOULENGER, part Ann. Mag. Nat. Hist. (5), XII, 1883, p. 308; (5), 

XIV, 1884, p. 119. 

Except in the procoelian vertebre and the single parietal bone, the 

skeleton is similar to that of the preceding family, to which the Euble- 

pharide are affined. The teguments are also very similar, and of a soft 

kind, the upper surfaces are covered with small scales or granules, 

which are usually intermixed with enlarged tubercles, and the lower 

surface of the body with small cycloid imbricated scales. The skin 

of the head is free from the skull. The eyes are moderately large, 

with elliptico-vertical pupil, and are protected by thick, movable, con- 

nivent lids. The nostril is rather large, directed slightly upward, 

though lateral, and separated from the rostral and labial plates. The 

tympanum is exposed. The limbs are weak and the digits short and 

cylindrical; they are all provided with a small, sharp, retractile claw 

which, in Coleonyz, is entirely concealed inamuch-developed, compressed 

Sheath; this sheath, which differs only in size according to the genera, 

is composed of two lateral plates, the superior suture of which is coy- 

ered by a third narrower one, a structure which we have already met 

with in the Geckoid genus Mlurosaurus. As in the Geckos, the tail is 

extremely fragile. Males have preanal pores, forming an angular series. 
Three species are natives of Central America, one of the southern 

parts of the United States, two of southern Asia, and one of West 
Africa; the genus Hublepharis occurs in America as well as in Asia. 
This extraordinary distribution seems to indicate that the few repre- 
sentatives of this small family are the remnants of some ancient, more 
generally dispersed group; it nevertheless remains a matter of wonder 
how forms now so widely separated have retained so great a resem- 
blance, not only in structure but also in the pattern of coloration. 
(Boulenger. ) 
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SYNOPSIS OF GENERA. 

Claws partly exposed; lower surface of digits granular... ../Hemitheconyx Stejneger. 
Claws partly exposed; lower surface of digits lamellar -.....-....Hublepharis Gray. 

Hemitheconyx has one species, which is West African. Hublepharis 

has six species, of which two are from India, three from Central America 

and Mexico, and one from the Southwest of the United States. 

BUBLEPHARIS Gray. 

Eublepharis Gray, Phil. Mag; II, 1827, p.56; Zool. Journ., III, 1828, p. 223; Cat. 

Liz., 1845, p. 170.—WaAGLER, Syst. Amph., 1830, p. 143.—F1rzinGEr, Syst. 

Rept., 1843, p. 90.—GUNTHER, Rept. Brit. Ind., 1864, p. 119.—BOULENGER, 

Cat. Liz. Brit. Mus., I, 1885, p. 230. 

Gymnodactylus WIEGMANN, part, Herpt. Mex., 1834, p. 19. 

Coleonyx GRAY, Ann. Mag. Nat. Hist., XVI, 1845, p. 162.—Bocourt, Miss. Sci. 

Mex. Rept., 1873, p. [span aa Cat. Liz. Brit. Mus., 1885, 2d ed., I 

p. 234. 

Brachydactylus PETERS, Monatsber. Berl. Akad., 1865, p. 41. 

Belly covered with regular small hexagonal scales; rest of body and 

head (except on edges of mouth) covered with small regular granules, 

sometimes mixed with larger scales. Jawseach margined with a single 

series of labial plates, the granules margining these a little larger. 

Eyelids much developed; pupil vertical. External ear distinct. <A 

short spine at each side of the base of the tail. Tail cylindrical all 

round, with very short whorls of small square plates constricted at base. 

Digits conical, not dilated; denticulated along the edges beneath with 

two or three series of transverse tubercles, the central largest and 

lamellar. Claws very small, not retractile, partially concealed by two 

lateral and one superior scale. First digit not opposable to the others. 

No crests or folds ef skin. Skin of body very loose. No palatine teeth. 

Jaw teeth straight, conical-truncate, and pleurodont. Hind feet shorter 

than tibia. Male with preanal pores. 

Dr. Boulenger! distinguishes the HF. elegans Gray, of Mexico and 

Central America, as the type of a distinct genus Coleonyx, following 

Gray, on the ground that the claws are completely concealed in the 

latter. I find the characters of the FH. elegans and the LP. variegatus 

to be identical in this respect, and so can not separate them generically. 

Anatomy.—Owing to the isolated position of this genus, its osteology 
is worthy of especial attention. The premaxillary is undivided, and 
has a long superior spine, but no inferior spine. The nasals are distinct. 
The frontals are coossified, and the interorbital space is very narrow. 
The parietals are coossified, and there is no pineal foramen. The 
supraoccipital is loosely articulated anteriorly, but is coossified with 
the exoccipitals. Nolachrymal bone; prefrontal large, but not reaching 
far posteriorly over orbit. Postfrontal small, crescentic; no postorbital. 
NG pera or supratemporal arches. ES a arch ne 

iC: ieee. eae of the British Museum, I, 1885, p. 234, 

NAT MUS 98——30 
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pressed; paroccipital lying over the parietal at the inferior extremity. 

No jugal bone. No orbitosphenoid; the olfactory lobes inclosed below 

by the frontal bone. Petrosal produced beyond semicircular canal at the 
superior anterior angle, and without the oblique crest such as is char- | 

acteristic of the Geckonide. A subforaminal projection and groove, 

the external wall of the groove as prominent downward as the internal, 

so that the groove is open inferiorly. Vomers swollen, separated for 

most of their length by a deep groove. Palatines short and wide, 

sending a postnarial process to the maxillary. Pterygoids broad and 

flat in front, narrower posteriorly, with a short ectopterygoid without 
descending angle, inclosing a maxillopalatine foramen. Basipterygoids 

elongate. Sphenoid and basioccipital distinct; the latter distinct also 
from exoccipitals. Occipital condyle convex, without exoccipital por- 

tion. Epipterygoid oblique, articulating below posterior to ectoptery- 

goid process of pterygoid and above with petrosal only. Quadrate 

straight, oblique, with a single conch, which is external to the rod-like 

axis; condyle emarginate. In the mandible the angular bone is small 

but distinct, and the coronoid is produced much farther anteriorly 

than posteriorly on the external face of the ramus. The dentary 

extends to about opposite the middle of the coronoid on the external 

face of the ramus. The splenial extends posteriorly but not anteriorly. 

The Meckelian groove closed. In the hyoid apparatus all the elements 

are present, including a pair of elongate second ceratobranchials. 
There is a free process of the ceratohyal anterior to its junction with 

the hypohyal. 

The scapular arch is much like that of the Geckonide. The clavicle 

is expanded and perforate proximally. The interclavicle is suberuci- 

form, with the limbs connected by laminate expansion. There is a 

small proscapula which is connected at its apex with the epicoracoid. 

Coracoid with one large emargination. Sternum without fontanelle, 

supporting three ribs and a xiphoid rod, which supports but one rib. 

No abdominal ribs. 

The hemipenis is closely similar to that of the Geckonide. It is short 

and deeply bifurcate. It has a single prominent welt. The surface of 

this is smooth, but the remainder of the surface is calyculate. 

EUBLEPHARIS VARIEGATUS Baird. 

Lublepharis variegatus BOULENGER, Cat. Liz. Brit. Mus., I, 1885, p. 233. 

Stenodactylus variegatus BAIRD, Proc. Acad. Nat. Sci. Phila., 1858, p. 254; U.S. Mex. 

Bound. Surv., Rept., 1859, pls. xxu1I, figs. 9-27; xxrv, figs. 11-19.—Bocourt, 

Miss. Sci. Mex., Rept., 1873, p.51. 
Coleonyx variegatus Corr, Proc. Acad. Nat. Sci. Phila., 1866, p. 125; Bull. U.S. 

Nat. Mus., No. 17, 1870, p. 13. 

Head very broad, about one-fourth the head and body. Hind foot 
contained six times in head and body. Above brownish or grayish 
yellow, with irregular small blotches of light reddish brown, or else 

with broad transverse bands from head to tail. Edges of jaw and 
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rostrum with a few brown blotches. Edges of eyelids and whole under 

surfaces opaque white. 

Body everywhere (except on the belly) covered with perfectly uni- 

form, excessively minute, rounded tubercles or granular scales, much 

too small to be appreciable by the naked eye; they are, however, rather 

smaller on the head all round. The lateral granules change gradually 

on the belly to rhombic, imbricated, carinated scales, arranged regularly 

in quincunx and becoming a little larger to the center. They begin on 

the lower part of the throat and cover the under surface of the hind 

legs: they are a little larger than elsewhere between the insertion of 

the hind legs. The tail is occupied by a succession of short whorls of 

nearly equal square scales as large as those on the belly, the inferior 

ones largest. The ear opens abruptly as an oval deep cavity. There 
are no palatine teeth. The 

only plates on the head 

consist of those margining 

the jaws, consisting of a 

large, nearly equal rostral 

and mental and about 9 

labials (upper and lower 

each), the posterior smaller. 

These are margined by 

scales rather larger than 

the average of those on 

the head. The annular 

nostril is in the center of a 

small plate with narrow 

edges, placed above the 

junction of the rostral and a Fig. 86. 

the first labial. Itis mar- EUBLEPHARIS VARIEGATUS BAIRD. 

gined behind by tworather a, X 3; bee, X 2. 

square plates, and anteri- Helutes, Dexan: 
orly by a long, narrow one 

applied against the rostral. The orbits are large, the eyelids very full, 

continuous, and uniform with the supra- and infra-orbital region. Each 

has a series of narrow quadrate plates on its edge. 

The toes have no lateral pallets, but are conical, tapering to the 

claws, although depressed and slightly denticulated laterally. Beneath 

they are covered with transverse tubercles arranged in two or three 

longitudinal series, the central widest. The claws are very small, 

quite straight, slender, and apparently not retractile; they are scarcely 

visible in a sheath of scales. The fingers are long and nearly equal, 
the first and fifth reaching opposite the same point—the penultimate 
articulation of the third. The fourth toe is longest; the third and 
second successively shorter by about a claw; the fifth about equal to 
the first and much shorter than second. The hind foot is about as long 

Collection of E. D. Cope. 
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as the tibia. On each side of the base of the tail is a short depressed 

spine curved a little upward and forward like a spur; and just behind ~ 

the anus, but exterior to it, and almost covered by the anal flap, are 

two quite large ones, frilled with a membranous substance. 

A second series of specimens (Cat. No. 3213), probably the males of the 

preceding, from Camp Yuma, differs from that just described in haying 

a series of well-defined preanal pores in the centers of six or seven large 

circular scales between the centers of insertion of hind legs. The pits 

behind the anus appear filled with erectile tissue, probably the penis, 

as the space behind is much swollen or subglobular, with a median 
longitudinal depression and a deep constriction behind it, beyond 

which the tail with the larger scales begins at a distance of about 

twenty one-hundredths of an inch from the anus. This is very differ- 

ent from the majority of lizards where the tail comes close up to the 

anal slit. 

It may be that the specimens with preanal pores (Cat. No. 3213) are 

really of a different species from the typical ones without them. The 

central row of tubercles beneath the toes is wider and more transversely 

lamellar than in the type specimen. 

The head is large and broad; convex above and ovate; the width 

about two-thirds the length. It is contained (from snout to ear) a little 
more than four times in head and body. The hind legs extended for- 

ward twice; reach nearly to the eye, and are contained about two and 

one-half times in head and body. The hind foot alone is contained six 

times in head and body. . 
The color in Cat. No. 3217 is a light brownish yellow above, with small 

rounded reddish-brown blotches irregularly distributed. The edges of 

the eyelids, the nostrils, the tip of rostral, a spot in front of the orbital 

region, and ten spots on each side of upper jaw are white; the rest of 

upper labials and tip of rostrum reddish brown, like the dorsal blotches. 

The under parts are opaque silvery white. 

In another series which appears identical with the preceding, though 

of smaller size, the ground color is brownish yellow, but the back is 

crossed by six or seven broad bars of olivaceous brown, about equal to 

each other and to their interspaces. These are continued on the tail 

as five or six rings interrupted below, tne borders considerably darker 

than the centers. The most anterior bar covers the whole head behind 

the eye. The anterior portion of the head likewise is quite similar, 

with a U-shaped light mark above the anterior corner of the eye (the > 

concavity anterior), a square spot in the rostral and one around and 

behind the nostril. The labials are yellowish, with a dusky spot on 

the end of the lower jaw and another crossing both jaws at about the 

fourth and fifth labials. The chin is slightly blotched. 
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Bublepharis variegatus Baird. 

Number 
patoene of speci- Locality. From whom received. Nature of specimen. 

Me mens. 

3211 | Live Oak Creek, Texas ....| Maj. W. H. Emory, U.S.A. | Alcoholic type. 
3213 2 | Fort Yuma, California. ..--. | Maj. G. H. Thomas, U.S. A | Alcoholic. 

22388 1 | San Antonio, Texas .......-. andes brimleyece.. ss 
14795 1 | Tucson, Arizona ........-.- Herbert Brown.------------ 
15787 PAPE ( QincBe cod goteconadooO Gad lesoce OR Scecécseneteccoccweed 
16808 1 | Nogales, Arizona.........--- Pe OW a nee eoecaaee ee 
19795 1 | Canon del Oro, Pinal) Horace F. Collins.:......... 

County, Arizona. 
20962 1 | Gila Bend, Arizona ........ | Dr. M. M. Crocker -...------ 

This very pretty lizard is the only species of the Eublepharidz thus 

far found in Texas. Both the banded and spotted forms occur. I 

found both rather abundant in the rocky hills of the first plateau 

northwest of San Antonio, but did not observe it in that region north 

of that point either on the Guadalupe or Llano rivers. It is found in 

holes under stones toward evening, and generally in pairs a peculiarity 

I have not observed in any other lizard. Its manners are also peculiar. 

It carries its thick tail coiled vertically on one side of its back, like the 

spitz dog. 

bid the speed of other lizards. 

Its movements are quick but feeble, and its short legs for- 

Hublepharis has large, thick eyelids, 

and as their movement in winking is slower than in other lizards the 

physiognomy is quite peculiar. When handled this species chirrups 

and squeals feebly like a singing mouse. One specimen which I took 

was about to shed its skin, so I placed it in a jar to observe the process. 

This took place in the night, for next morning it was so clean and its 

color so bright that it looked as though gotten up for some special occa- 

sion. As no trace of the skin could be found, I suppose that it ate it, 

after the manner of the Batrachia. 

the pale crossbands are citron yellow and the brown ones bright chest- 

nut. The inferior surfaces and all parts of the limbs are flesh or rose 

color. 

In life the colors are very elegant; 

UROPLATOIDEA. 

Uroplatoidea GILL, Smithsonian Report for 1885, 1886, p. 799. 

Geccovarani Corr, Bull. U.S. Nat. Mus., No. 32, 1887, p. 25. 

Petrosal bone produced beyond anterior semicircular canal and not 

articulating abeve with the edge of the parietal. Olfactory lobes 

underarched by the frontal bones. 

tebree amphiccelous. No supratem 

But one family of this superfamily is known, which is defined as 
follows: 

Clavicle proximally simple. Ver- 

poral arch. Tongue papillose. 

Dentition pleurodont, parietals distinct; postorbital and postfronto-squamosal 
arches wanting; interelavicle minute; nasal bones united; tip of tongue not 
retractile; occipital condyle divided .-.- ees RS ak fed ab ale | UROPLATID 
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UROPLATID4. 

Geckonide, part of most authors. 

Uroplatide BOULENGER, Ann. and Mag. Nat. Hist. (5), XIV, 1884, p. 119. 

The following description is from Boulenger: 

Tongue moderately elongate, simply papillose, slightly nicked anteriorly. Denti- 

tion strictly pleurodont; teeth numerous, small, obtusely conical, with long cylin- 

drical shafts. No pterygoid teeth. Skull thin, much depressed. A rather strong 

ligamentous postorbital arch; no fronto-squamosal arch; premaxillary single; nasal 

single; frontal single; parietals two. Vertebre amphicelian; abdominal ribs. 

Limbs well developed. Clavicles slender, not dilated proximally; interclavicle 

minute. Skin of head free from skull; teguments soft, granular, and tubercular. 

This family contains a single genus, the aberrant Uroplates of Madagascar, which 

cowbines with a Geckoid structure a peculiar sternal apparatus and the union of 

the nasal bones. 

This family is allied to the Geckonide in its separate parietals, amphi- 

ccelous vertebrae, and reduced postorbital border and bar. The undi- 

lated clavicles, however, justify Boulenger’s separation of it from that 

family, and the fusion of the nasal bones emphasize the distinction. 
It includes but one genus, which is characterized as follows: 

Digits depressed, more or loss webbed, with very small equal scales inferiorly, the 

extremity strongly dilated, with two diverging series of lamellz inferiorly; all 

the digits clawed, the claw retractile in the anterior notch of the distal expansion. 

Body covered with small juxtaposed scales. Pupil vertical. No eyelids. Ear 

opening distinct. No preanal nor femoral pores -----.----------- Uroplates Gray. 

This genus includes three species, which are confined to Madagascar. 

THECOGLOSS-A. 

Thecoglossa Corr, Proc. Acad. Nat. Sci. Phila., 1864, p.227; Bull. U.S. Nat. Mus., 

No. 32, 1887, p. 25. 
Thecoglosse pleurodontes WAGLER, part, Nat. Syst. Amphib., 1830, p. 163. 

Petrous bone developed anterior to anterior semicircular canal, not 

articulating with the edge of the parietal. Olfactory lobes under- 

arched by frontal bone. Clavicles proximally simple. Vertebre pro- 

coelous. Interclavicle anchor-shaped. Tongue smooth; hemipenis not 

calyculate. 
But one family enters this superfamily, which is chanaetaneed as 

follows: 

Teeth attached by oblique anehylosis to jaws. Nasal bones codssified; supratem- 

poral foramen not roofed by dermodssification. Premaxillary bones single. 

VARANID#. 

This family exists only in the tropical parts of the Old World. 

VARANID ZL. 

Lacertiens CUVIER, part, Régne Anim., II, 1817, p. 22. 

Tupinambide Gray, part, Ann. Phil. (2), X, 1825, p. 199. 
Ameivoidea F1YZINGER, part, Neue Classif. Rept., 1826, p. 24. 

Varanide GRAY, Phil. Mag. (2), IT, 1827, p. 54. 

Thecoglosse pleurodontes WAGLER, part, Syst. Amph., 1830, p. 163. 

Monitores WIEGMANN, Herp. Mex., 1834, p.7. 
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Varaniens DUMERIL and BIBRON, part, Erp. Gén., ILI, 1836, p. 457 

Monitorida Gray, Ann. Nat. Hist., I, 1838, p. 392; Cat. Liz., 1845, pp. 3, ( 

Varanide Corn, Proc. Acad. Nat. Sci., Phila., 1864, p. 227. 

Varanide BOULENGER, Aun. Mag. Nat. Hist. (5), XIV, 1884, p. 120; Cat. Liz. Brit. 

Mus., 2d ed., IT, 1885, p. 303. 

Characters of the skeleton in this family are the following: 

Premaxillary single, in contact with mavxillopalatines. Splenial 

bone well developed, Meckel’s groove exposed; coronoid produced 

anteriorly and not posteriorly on external face of ramus; angular lit- 

tle developed on inner, much developed on outer side of ramus; den- 

tary not produced posteriorly. Supratemporal fossa not roofed by 

ossification. Nasal bones coéssified. 
The visceral characters of Varanus, the only genus of the family, 

are unlike those of other genera of lizards. The heart and liver 

occupy a more posterior position than usual, the heart being much fur- 

ther posterior to the sternum than any other family, and adjacent to 

the liver. The lungs do not partake in this peculiarity, since they 

begin a considerable distance anterior to the heart and terminate 

opposite the proximal extremity of the iiver, instead of lying on either 

side of that organ and coterminous with it, which is the position in 

other Sauria. 

The trachea bifurcates well cephalad of the lungs, presenting much 

longer bronchi than any other type. The aorta roots in like manner 

make their posterior curvature anterior to the usual position. The 

liver is bilobate at both extremities, but the right lobe is much pro- 

duced distally into a striplike process, as in most other Sauria. The 

gall-bladder is on the superior side of the liver within the posterior 

border, and is not visible from below. The alimentary canal is of mod- 

erate length, and the sinall intestine is well specialized from the stom- 

ach, There is no dilatation constricted off asacolon. Urinary bladder 

and corpora adiposa present. The latter do not project freely into the 

celom, but lie between the peritoneum and the body walls. 

The peritoneal folds have the following distribution: There are two 

gastrohepatic sheets, but the right is much shorter caudad than the 

left. There is no Shee connecting the left lobe of the liver with the 

body wall nor are there any connecting the distal border of the liver 

with either body wall. A sheet, however, connects the right border of 

the liver with the body wall. At the middle of the hepatic border 

this sheet is single, but at the cephalad and caudad extremities it is 

double, producing funnel-shaped sacs which open toward each other. 

Ventral mesentery single, and not extending beyond liver. <A strong 

sheet of peritoneum connects the pericardium with the body wall on 
each side. 

The great ease with which the peritoneum is separated from the 

body walls in Varanus has led authors to make some curious state- 

ments. Thus Giinther says! that the Geneon adiposa are inclosed in a 

‘The Anatomy of Regenia ocellata, Proc. Zool. Soc. London, ee -March, 1861. 
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separate sac of the “peritoneum.” ‘They occupy the usual position out- 

side of the peritoneum, and as they do not project freely into the body 

cavity, can not be said to occupy separate sacs. In lizards where they 

do project into the coelom they do occupy pouches of peritoneum. 

Beddard! does not regard the ventral peritoneum as such, but thinks 

it to be distinct from it, calling it the ‘horizontal membrane.” But it 
has all the relations of the ventral peritoneum of other lizards, and I 
believe it to be truly such. It is very loosely attached to the muscular 

walls by connective tissue. 

In Varanus salvator the hemipenis is furnished with transverse 

flounces, which are longitudinally ribbed, except at the thin edge. The 

folds form a chevron directed distad. Apex smooth. In V. arenarius 

the apex is smooth, and on the base are longitudinal series of acute 
papille. In V. griseus the organ is entirely smooth in a specimen 
examined, but I do not know whether this condition is normal. 

Boulenger remarks of the Varanide as follows: 

Tongue smooth, very long and slender, bifid, retractile into a sheath at the base. 

Teeth large, dilated at the base, which is fixed to the inner side of the jaws. Pal- 

ate toothless. Premaxillary single, narrowed, and much prolonged posteriorly; 

nasal bones coalesced and narrow; two frontals; a single parietal; a supraorbital 

bone; postorbital arch incomplete; a bony supratemporal arch ; pterygoids and pala- 

tines widely separated; infraorbital fossa bounded by the pterygoid, palatine, and 
transverse bone, the maxillary being excluded. 

The characters of the genus Varanus are as follows: 

No dermal cranial ossifications; head covered with small polygonal scales. Lyelids 

well developed; ear-opening distinct. Limbs well developed; clavicle slender; 

interclavicle anchor-shaped. Dorsal scales roundish, juxtaposed, surrounded by 

rings of minute granules; ventral scales squarish, arranged in cross rows. No 

femoral or preanal pores. Tongue sheathed at base. Tail very long. A single 

genus confined to the Old World and Australia, and forming a perfectly isolated 

PTOUP!s eee poco he ec oo lel he Se eee eee hee Se re ole oa eee oe Varanus Merrem. 

In the mandible, Meckel’s cartilage is not overroofed by the splenial 

bone. The dentary is not produced far posteriorly on the external side. 

The surangular bone is distinct. The symphysis mandible is not 

closely fitted, but is more or less free. 
The genus Varanus includes, according to Boulenger, 28 species. 

None of these are of small size, and some of them reach a length of 

6 feet. 

HELODERMATOIDEA. 

Helodermatoidea G1LL, Smithsonian Report for 1885, 1886, p. 800. 

Petrosal bone produced anterior to anterior semicircular canal. Olfac- 

tory lobes underarched by frontal bones. Supratemporal arch want- 

ing. Clavicle proximally simple. Vertebre procelous. Tongue 

papillose. : 

This superfamily embraces but one family, the American Heloderma- 

! Proc. Zool. Soc. Lond., 1888, p. 89. 
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tide. It is characterized as follows: Teeth anchylosed by oblique 

bases. Premaxillary and parietals single; frontal and nasals double. 

Interclavicle without transverse limbs. Hemipenis flounced. Liver 

with hepatolateral mesenteries. Apical portion of tongue protractile, 

smooth. 
HELODERMATID®. 

Thecoglose pleurodontes WAGLER, part, Syst. Amph., 1830, p. 163. 

Trachydermis WIEGMANN, Herpt. Mex., 1835, p. 23. 

Varaniens DuMERIL and BiBRON, part, Erp. Gén., III, 1836, p. 437. 

Helodermide Gray, Proc. Zool. Soc., 1837, p. 182; Cat. Liz., 1845, pp. 3, 14. 

Helodermide Corer, Proc. Acad. Nat. Sci. Phila., 1864, p. 228; 1866, p. 322. 

Trachydermi glyphodonta BocourtT, Miss. Se. Mex. Rept., 1878, p. 296. 

Helodermatide BOULENGER, Amer. Mag. Nat. Hist. (5), XIV, 1884, p.120; Cat. Liz. 

Brit. Mus., 2d ed.; IT, 1885, p. 300. 

But one genus of this family is known, which is defined as follows: 

Ear exposed. A gular fold. Digits 5-5, with a series of transverse lamellie infe- 

riorly. Upper surfaces uniformly tubercular; abdominal seales flat, juxtaposed. 

leabiaishields\preseut;s322 58. 525.60 .t. ee eee te ee Heloderma Wiegmann. 

Heloderma is characteristic of the Sonoran region of the nearctiec 

fauna and adjacent parts of the neotropical. 

HELODERMA Wiegmann. 

Heloderma \WWYEGMANN, Isis, 1829, p. 624; Herp. Mex., 1854, p. 23.—WaGLER Syst. 

‘Amph., 1830, p. 164.—DUMERIL and BribRON, III, 1836, p. 499.—Gray, Cat. Liz. 

Brit. Mus., 1845, p. 14.—Docourt, Miss. Sc. Mex., Rept., 1878, p. 296.—Bou- 

LENGER, Cat. Liz. Brit. Mus., II, 1885, p. 301. 

Trachyderma WIEGMANY, Isis, 1829, p. 421; not of Latreille. 

Teeth fang-like, with slightly swollen base, rather loosely attached to — 

the inner edge of the jaws, grooved in front and behind; teeth on the 

pterygoid and palatine bones. A strong postorbital areh; pterygoids 

and palatines widely separated; infraorbital fossa bounded by the 

pterygoid, palatine, transverse bone, and maxillary. Head with bony 

tubercles. Eyelids well developed. Limbs well developed; clavicle 

slender; sternum divided longitudinally. Skin of upper surfaces tuber- 

cular, some of theslarger tubercles ossifying in the adult, of lower sur- 

faces forming transverse series of squarish plates. No femoral or 

preanal pores. Fore feet longer than hinder, with longer claws, the 

digits nearly equal, the outer shorter. The roof of the mouth with two 

separate fosse for the posterior nares, and no median groove. Tongue 

thick, fleshy, depressed, arrow-shaped, and a little bifid at tip, attached 

along the median line, except for the terminal third. Tail not brittle. 

Several descriptions of the skull and parts of the skeleton of Helo- 

derma have been published, but all of them are seriously defective in 

not taking into account certain of the characters which are essential to 

a true understanding of the taxonomic position of the genus. For the 

following description | have before me two skeletons of the H. suspec- 
trum belonging to the U.S. National Museum. 

Premaxillary with a large spine and a short alveolar portion; pos- 
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terior border abruptly emarginate to receive an anterior process of the 

vomers. The latter are very elongate, in contact for the anterior two- 

thirds of their length, but widely divaricating posteriorly; thin inferior 

surface convex in transverse sections; narial fossv very large, the ante- 

rior extremity much narrowed. Palatine bones wider than long, the 
vomerine and palatine limbs subequal; palatine foramen very small, 

longitudinal; pterygoid narrowed anterior to basipterygoid processes, 

the anterior portion expanding gradually from behind; no pterygoid 

teeth; ectopterygoid flat; nasals narrow, encroached on each side 

of the middle by the elongate nostrils and with very slight contact 

with the prefrontals; frontals distinct from each other, wide; inferior 

plates oblique, in contact below, thus inclosing the olfactory lobes; 
parietal undivided, expanded laterally and without pineal foramen; 

supraoccipital scarcely in contact with parietal, which overhangs it; 

parietoquadrate arch very distinct, wide, its distal portion in front 

consisting of the large paroccipital; exoccipitals suturally distinct from 

both supra- ana basi-occipital; facial plate of maxillary very large; pre- 

frontals elongate, extending over the orbit to meet the postfrontals; 

lachrymal small, scarcely touching prefrontal, bounding the large lach- 

rymal foramen anteriorly and in contact with jugal. The latter is an L- 

shaped bone, the subvertical limb reaching the postfrontal; postfrontal 

rather large, irregularly subtriangular; no postorbital ; supratemporal a 

vertically triangular rudiment at the anterior base of the paroccipital; 

quadrate with one, an extero-posterior, conch; presphenoid cartilagi- 

nous; sphenoid and basioccipital distinct, not expanded laterally, the 

lateral descending tuberosities of the latter well defined; a large con- 

dylar foramen divided by an interna! partition; occipital condyle dis- 

tinetly tripartite; the pterygoid originates opposite the basipterygoids 

and touches both the petrosal and parietal, the latter sending down a 

slight lateral ridge. The subforaminal portion of the petrosal is not 

as long as the supraforaminal part and has a mere trace of a groove 

on its external side. 

In the mandible the groove of Meckel’s cartilage is open throughout. 

The coronoid bone is extended in both directions on the inner side 

and anteriorly only on the external side. The dentary is short, not 

extending behind the anterior suture of the coronoid; splenial rather 

elevated, extending anterior to splenial foramen; surangular and artic- 

wlar distinct; angle narrowed, directed gently inward. 

The hyoid apparatus is simple. Nosecond ceratobranchials; the first 

simple osseous. Ceratohyal much curved, returning posteriorly on 
itself anteriorly to meet the extremity of the rather short hypohyal. 

Basihyal not wide. 

There are only two ossified intercentra of the cervical vertebrie, and 

there are no hypapophyses. Atlasand two cervicals only without ribs. 
No zygosphene; prezygaspophysial surface simple. The two sacral 

centra and diapophyses are not coossified. Caudal ceutra not seg- 
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mented, furnished with short diapophyses, chevron bones, and neural 

spines to near the end of the series; the last-named standing at the 

posterior border of the neural arch. Chevrons attached at posterior 

end of centrum, completely developed. Neural spines of cervical ver- 

tebrie moderate; those of lumbar region low. 

Suprascapula short, wide; scapula short without proscapula; cora- 

coid without emargination; epicoracoid large. Sternum with a small 

anterior fontanelle and a posterior emargination and an unossified line 

connecting the two; a groove diverges from the fontanelle on each side 

parallel to the coracoid border. Four sternal ribs on each side and no 

xiphoidrod. All the ribs with short, cartilaginous, free heemapophyses. 

liium slender, without angulus criste; acetabulum not emarginate. 

Pubis subtransverse; pectineal process small, external. Ischium rather 

wide, tuber an angle only. 

The teeth have been frequently described, owing to their seeming 

adaptation to act aS venom conduits to the wound they can inflict. 

They are pleurodont and attached by a very oblique base rather than 

by the side. The crown is conic and compressed acutely at the tip. 

The anterior face is marked by a deep groove which runs external to 

the middle line. It is formed by the rolling inward of the external 

layer of the crown over the anterior face of the tooth, at the base, the 

roll being less and less distinct upward. 

The mesenteries of Heloderma are characteristic. There is a single 

hepatoventral, and the gastrohepatic has the usual position. The right 

hepatic goes to the right side of the stomach, becoming a right gastro- 

hepatic, and does not extend to the dorsal peritoneum, a character in 

which it is unique in the Sauria. Posterior to the middle of the liver 

they unite on the middle line as in the Teiidee. The lungs are attached 

to the adjacent parts of the gastric peritoneum by separate sheets, the 

right and left gastropulmonary. Besides these there is a strong sheet 

on each side extending from the superior side of the liver near the 

border to the body wall, forming the right and left hepatolateral. The 

right hepatolateral does not extend along the right border of the liver 

beyond the cephalad half. The right gastrohepatic extends along the 

elongate right process of the liver to the genital fold of the peritoneum, - 

and the apex of the liver sends a recurrent sheet backward, which 

forms with the former a funnel-shaped passage. This recurrent sheet 

might be regarded as a caudad hepatolateral. Dr. Shufeldt states! 

that Heloderma possesses the free ventral peritoneum found in Varanus; 

but this is not the case, as this structure is the usual one. 

The peritoneum forms a transverse fold at the posterior part of the 

corpora adiposa, supporting the urinary bladder, and forming the 

cystic mesentery. It is but loosely attached to the corpora adiposa, 

which do not project freely from the body wall, and hence have no 

Special peritoneal pouch. They are elongate and coarsely subdivided. 
—— 

' Proe. Zool. Soc. Lond., 1890, pp. 193, 194. 
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The two aorta roots extend considerably anterior to the heart before 

turning posteriorly; the right root receives near its origin the common 
carotid, which soon thereafter divides into the right and left carotid, 

The right and left bronchi are distinct, but not elongate. The lungs 
are of subequal length; they are filled with coarse cells for about two- 
thirds their length. ; 

The liver extends cephalad to the heart by its left lobe, the right 
falling a little short. The entire organ is large and elongate, the right 

lobe extending considerably beyond the left, but not terminating in a 

narrow strip, as in many Pachyglossa. The gall-bladder looks down- 

ward through a round foramen of the liver, between its two distal 

lobes, which are joined caudad to it. The alimentary canal includes an 

elongate stomach, followed by a rather elongate small intestine, which 
passes gradually into a moderately large rectum: The muscular walls 

of the stomach are not thick. The kidneys are rather wide, and about 

two-thirds of their length is within the pelvic cavity, the remaining 

third projecting anteriorly to it. 

The hemipenis is undivided. Opposite to the suleus spermaticus is 

a welt, which is smooth; between it and the sulcus are coarse plicate 
transverse folds, which extend to the apex of the organ. 

There are two. species of this genus, which differ as follows: 

Pterygo-palatine teeth present; tail equal or longer than body; head and neck about 

half body; fore limbs to orbit; predominating color, black .--...--- H. horridum. 

No pterygo-palatine teeth ; tail two-thirds body; head and neck one-third body; fore 

limb to orbit; predominating color, yellow ...-...----..----.------ H, suspectum. 

The Heloderma horridum Wiegmann has been brought from western 

Mexico, from Presidio on the north to as far south as the Isthmus of 

Tehuantepec. It has not been brought from eastern Mexico, so far as 

Iam aware. The H. suspectum Cope is restricted to southern Arizona 

and New Mexico, so that a wide interval intervenes between the ranges 

of the two species. 

HELODERMA SUSPECTUM Cope. 

Heloderma suspectum Cope, Proce. Acad. Nat. Sci. Phila., 1869, p. 5.—BOULEN- 

GER, Cat. Liz. Brit. Mus., 24 ed., Il, 1885, p. 302. 
Heloderma horridum Batrp, U. 8. Mex. Bound. Surv., II, Rept., 1859, pl. Xx V1, 

not of Wiegmann.—Copr, Proc. Acad. Nat. Sci. Phila., 1866, p. 303.— 

Bocoort, Miss. Sci. au. Mex., 1878, p. 297, pl. xxE, figs. 1-12; pl. xxG, 

figs. 1; 3,'6, 7, 8,9, 10, 1% 

Head about one-fifth the head and body; its width four-fifths the 
length. Tailabout half the head and body. Hind legs contained three 

and one-half times in head and body; from the knee a little more than 
four times; this distance less than from elbow to end of claws. A shal- 
low groove along median dorsal region of back and tail, with indica- 

tion of another beneath. 
General color purplish brown or black, varied with about eight rings 

of yellow, changing behind to orange. These are about two-thirds the 
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HELODERMA SUSPECTUM COPE. 

Collection of E. D. Cope. 
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width of the brown rings, which are almost separated into two by an 
imperfect bar beneath and a series of four round spots on each side 

above, colored like the interspaces and involving four to six tubercles. 

One of these rings above the shoulders crosses the forearm. Another 

passes above the arms and across the middle of the thigh. The rest of 
the legs, with the entire head and throat, are black, except at the top 

of head behind the eyes, which is yellow. The tail, including the tip, 

shows four black rings and three yellow ones. 

This regular arrangement of pattern on the body is appreciable only 

in the young. With increasing age the rings become broken up, and 

the pattern becomes an irregular, coarse reticulation of blackish, 

embracing the yellow tubercles, one or more looking like differently 

colored beads. The yellow predominates in some specimens, the black 

in others. The head is always black, with its yellow parietal patch. 

Form clumsy and very heavy; head much broader than the neck, 

much depressed and flat above, the sides vertical and approaching each 

other anteriorly at an acute angle, but the muzzle broad and rounded. 

The animal is covered everywhere except below with large tubercles, 

about the size of grains of No. 6 shot, each with a bony nucleus. 

These are subhemispherical, but generally somewhat calyptrate, exhib- 

iting a blunted apex which is directed a little backward. Most of these 

exhibit a series of circular ridges and furrows parallel with the base of 

the tubercle. These vary in number, never extend to the apex of the 
tubercle, and are generally confined to the base. 

These tubercles are arranged in regular series, which run obliquely 

backward from a shallow furrow along the back (from behind the shoul- 
ders to the tail) to the sides. They are, however, set in a frame of 

much smaller tubercular scales, generally in single series, sometimes 

more crowded. This framework constitutes a quite regularly hexag- 

onal tessellation, with the rounded large tubercle set in the middle of 

each piece. Besides the obliquely longitudinal arrangement of the 

large tubercles, they may be traced in a more transverse one of fifteen 

or sixteen on each side, 
On the belly and beneath the tail the tubercles change to quadrate 

ad nearly square tessellated plates, close together and without inter- 

vening smaller ones. These also exhibit a tendency to arrangement in 

reference to a median line. They are placed in transverse series, corre- 

sponding in number with those of the sides and back, the change from 

one to the other not being very strongly marked. There are about 

twenty-five across the belly, and about sixty series from the end of the 

throat to the groin, with five or six more in the pubic region, where the 
plates are more irregular, the anal slit bordered by two median ones 

larger than the rest. The tail shows about fifty-five whorls of tuber- 

cles and plates corresponding with those on the body. It is very thick 

and blunt, subtetrahedral, and widening a little from the base to the 
middle. 
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The legs are covered with tubercles much as on the back, but smaller, 

and in places more depressed, especially on the under surface of the 

hind leg and the upper of the forearm. They are still smaller and 

more distant on the posterior face of the humerus. 

The tubercles on the top of the head are larger than those on the 

back, and compacted, without the intervening small ones, giving some- 

what of a hexagonal shape. They become larger to the tip of snout 

and are quite similar on the cheeks. The nostrils are terminal, lateral, 

large, and semicireular, the chord vertical and anterior, formed by 

two nearly square plates, one above the other. The rostral is about 
half as high as long, nearly quadrangular or depressed pentagonal. 

On each side of it is one labial of equal height, succeeded by twelve 

others, the first four or five of which have a second series above them. 

The mental plate is as wide as the rostral. There are about twelve 

labials on each side of this. There are four median pairs of large sub- 

quadrate plates behind the mental, and four or five smaller, more hex- 

agonal series between these and the labial. The rest of the under 

surface of the head is covered with regular elongated ovoidal tubercles, 
half as large as those on the back, but without intervening smaller 

ones. 

The ears are vertical or a little oblique, quite large, though not very 

conspicuous. The eyes are small, the eyelids short, very thick, and 

covered with tubercles, one series above and two below. Although 

the entire head is cover2d with tubercles, there may be traced a series 

of about six behind and below the eye, with a continuation of four 

more quadrate ones to the nostril. 

The legs are short and stout, the hinder scarcely, if any, longer than 

the anterior. The feet are all five-toed, with conspicuous claws. The 
fore feet are decidedly larger and broader, with considerably longer 

claws than the hinder ones. All the digits exhibit inferiorly a series 

of transverse, imbricated, coarse lamellie. The fingers are nearly of 

equal length, the claws of first and fifth reaching as far as bases of 

those of second, third, and fourth. The toes are more unequal; the 

third and fourth about equal, the second claw reaching the base of the 

third, the fifth that of second, the first that of fifth. 

The teeth of Heloderma are acrodont, or on the summit of elevations 

of the bones bearing them. They are long, conical, acute, slightly 

recurved, and all have a conspicuous furrow on the anterior face from 

the base to tip, apparently formed by the folding together of a triangular 
plate. I can detect no evidence of any poison glands. The teeth are 
few in number, distant, eight or ten on each side of each jaw, and 
though long are so much embedded in the fleshy gums as to exhibit 
only the points. They are contined to the anterior part of the jaws, and 
do not come as far back as the posterior nares. The palate is deeply 
but broadly excavated, the pterygoid bones are prominent, and in one 
Specimen bear a single conical tooth. 



480 REPORT OF NATIONAL MUSEUM, 1898. 

The tongue is thick and fleshy; arrow-shaped or oblong cordate; the 

base deeply emarginate with rounded lobes, the tip thin, flattened, and 
bifid for about one-fifth the whole length. Posteriorly it is covered by 

coarse papille or short filaments; on the terminal half these are much 

shorter, lower, and more compact, while the ends of the bifid tip are 
smooth. The tongue is attached firmly along its middle (though per- 
haps narrowly) for the basal two-thirds, the terminal portion being 

free, smooth beneath, and divided by a median furrow, the portion 

covering the bifid tip rather distinct and ovate. 

The skin of the tail is very rough and continuous, so that it holds 

together the vertebrz very firmly and does not allow the tail to break. 

A specimen has the tail partly decomposed, and jet the tough skin 

keeps all the vertebra together. 

The description of Heloderma suspectum, as given above, differs in 

some important points from that of Wiegmann’s of the H. horridum. 

A conspicuous difference of the external features is seen in the small 

tubercles encircling the large ones, said by Wiegmann to be wanting 

and forming the basis of subfamily distinction from the Varanide. 

These tubercles, though small and containing no bony center like the 

large ones, are yet very appreciable. The large tubercles are more 

widely separated in his figure than in nature, owing, doubtless, to the 
skin being stretched, which would at the same time eradicate the small 

basal intermediate tubercles. The tail is given as equal to the body 

instead of half the head and body, and is also more attenuated. It is 
said to have five yellow rings instead of four. The head is entirely 

black. These characters are confirmed by three specimens sent by 
Mr. F. Sumichrast from Tehuantepec, Mexico, all stuffed skins, and 

which served as the basis of comparison when I distinguished this 

species from the H. horridum. 

I find the following characters to be constant: When specimens of 

the two species with identical body length are compared the tail of the 

H. suspectum is seen to be about two-thirds the length of that of the 

H. horridum, and the muzzle of the H. suspectum reaches only to the front 
of the orbit of the H. horridum. The forefoot reaches to the nostril in 
the H. suspectum and to the orbit in the H. horridum. The scales on — 

the head of the H. horridum are larger than those on the H. suspectum, 

especially posterior to the orbit; but, as the head is longer in tie former, — 

the number counted between the orbit and the ear is equal in the two 

species. In counting across the head from one angle of the mouth to at 

the other I find 21 scales in the H. suspectum and 17 in the H. horridum. — 
In the latter I count 44 crossrows of abdominal scales; in the former 

52. The ground color in the H. horridum is black, and yellow marks 
are sparse. In the H. suspectwm the yellow is more conspicuous than 

the black on the head and on the belly, and is equally so on the upper 

surfaces of the body and tail. The dimensions of the two species are a 

about the same. 
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3oulenger | further adds the following differences between the two: 

In the H. suspectum the oral portion of the premaxillary is narrower, and its 

ascending internarial bar wider than in the //.horridum. Eight or nine premaxil- 

lary teeth are present in H. horridum and only six in H. suspectum. Dr. Shufeldt, 

however, represents eight teeth in the latter species, but his figure showing all the 
teeth as of the same size looks very diagrammatic. The postorbital arch is more 

slender in H. suspectum. Palatine and pterygoid teeth appear to be constantly 

absent in H. suspectum, whereas they are present in both skulls of H. horridum 

examined by me, as well as in those described by Troschel and by Kaup 

I remark on these statements, that in two crania of H. suspectum 

before me there are no pterygoid or palatine teeth, except that in one 

there are two rudiments on the palatine of one side and one rudiment on 

the other. In both there are alveoli for eight premaxillary teeth, and 
in both only one of these is unoccupied by a tooth. In both the pre- 

maxillary spine is wide at the base, as described by Boulenger for 

the H. suspectum, but in both it is long, as described by him for the 

H. horridum. 

Habits.—It has been shown that the bite of the Heloderma suspectum 

is, under favorable circumstances, poisonous. Experiments tried at or 

near Tucson, Arizona, by Dr. Irwin, United States Army, in 1862-63, 

did not demonstrate this fact, as fowls bitten by the Heloderma did not 

die. Dr. R. W. Shufeldt was bitten by a specimen at the Smithsonian 

Institution, Washington, and he describes his symptoms in a paper 

published in the American Naturalist. 

The results were not serious nor different from such as result from 

any lacerated wound. Experiments made by Drs. 8. Weir Mitchell and 

Edward I’. Reichert, of the University of Pennsylvania, showed that 

the saliva injected into the body is speedily fatal to pigeons and fowls. 

The history of observations as to the venomous characteristics of 

this species is thus given by Dr. R. W. Shufeldt:? 

At the present writing the wide variance of opinion in these premises is truly 

remarkable, for some of our most distinguished investigators still disagree in the 

matter, and those, too, who have made the most exhaustive examinations of the 

saliva of this reptile. 

As long ago as 1857, John Edward Gray, of the British Museum, in referring to 

Necturus, said, ‘‘I know of no other instance of a batrachian having this structure 

of its teeth, nor do I know of any instance, except in the Mexican lizard called 

Heloderma horridum, in which all the teeth are uniformly furnished with a basal 

cavity and foramen, and this lizard is said to be noxious; but the fact has not been 

distinctly proved.” 

Prof. E. D. Cope, who first clearly characterized this reptile and gave it its pres- 

ent name of Heloderma suspectum, has stated that ‘‘though the lizards of this genus 

could not be proved to inflict a poisonous bite, yet the salivary glands of the lower 

jaw were emptied by an efferent duct which issued at the base of each tooth, and in 

such a way that the saliva would be conveyed into the wound by the deep groove 
of the crown.” 

Then several years passed before much else was published upon this special topic 

1Proc. Zool. Soc. Lond , 1891, p. 110. 

2New York Medical Journal, May, 1891. 

NAT MUS 98 31 
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of the life history of the Heloderma, when Sumichrast, a well-known naturalist 

resident in Mexico, stated it as his opinion that if was the exception that small 

mammals died from the bite of this saurian. 

Soon after there appeared an editorial in the American Naturalist (1882, p. 842) 
referring to the experiments of Dr. Irwin, of the Army, which went to prove that 

the bite of the Heloderm was comparatively harmless; but it added, further, that a 

specimen in the Zoological Garden of London had bitten a frog and a guinea pig, 

both of which had died ina few moments. Still, the editor of the Naturalist was of 

the opinion that ‘‘this might happen if this large lizard was not poisonous, and 

there is room for more careful experiments as to its venomous qualities.” 

In the same year no less distinguished an authority than Dr. Giinther, of the 

British Museum, comes forward and states that there can be no doubt as to the poi- 

sonous nature of the bite of Heloderma horridum, and cites numerous cases to support 
his views; and Dr. Sclater, the secretary of the Zoological Society of “London, 

apparently entertained a similar opinion, as did also the eminent herpetologist, Mr. 
Boulenger, of the British Museum. 

During the same year the present writer, who was at that time connected with the 

department of reptiles at the U. 8S. National Museum, was severely bitten by an 

infuriated adult specimen of Heloderma suspectum, and although much painand grave 

symptoms at once supervened, the results passed entirely away in a few days with 

barely any treatment. I published a short account of it at the time. Again, before 
the year closed, Sir Joseph Fayrer brought forth some evidence, deduced from 

experiments, that went to show the poisonous nature of the bite of a Heloderm. 

Early in 1883, however, the matter seemed to be definitely settled for good and 

all, through the results obtained by the very celebrated experiments of those two 

distinguished physicians of Philadelphia, Dr. S. Weir Mitchell and Dr. Edward T. 

Reichert. After a most carefully conducted series of experiments with the saliva 

taken from living Heloderms, these authorities were prepared to say that it possessed 

properties of an extremely venomous nature, killing pigeons and small mammals a 

few moments after they had received an injection of it hypodermically. 

Five years now elapsed with hardly a printed word appearing anywhere upon the 

question of the poisonous or nonpoisonous qualities of the saliva of one of these 

suspected reptiles. Then there appeared an account of the somewhat remarkable 

series of experiments made with the saliva of living Heloderms by Dr. H. C. Yarrow 

at the U.S. National Museum, Dr. Yarrow at the time being honorary curator of the 

department of reptiles in that institution. This investigator’s methods of procedure 

were rather different from those adopted by Mitchell and Reichert, but apparently 

they were conducted with equal care, and, strange to say, led to an entirely differ- 

ent result. Some eight or nine experiments upon chickens and rabbits went to 

prove that hypodermic injections of the saliva and bites of angry Heloderms were 

by no means fatal to those animals, and practically they always recovered from the 

effects of the same. After presenting the steps of his final trial, this author con- 

cludes his account with the following remarks: ‘‘This experiment would seem to 

show that a large amount of the Heloderm saliva can be inserted into the tissues 

without producing any harm, and it is still a mystery to the writer how Dr. Mitchell 

and Dr. Reichert obtained entirely different results. Were it not for the well-known 

accuracy and carefulness of Dr. Mitchell, it might be supposed possibly that the 
hypodermic syringe used in his experiments contained a certain amount of Crotalus 

or cobra venom, but under the circumstances such a hypothesis is entirely untena- 

ble.” The following year Dr. Mitchell still adhered to his original opinion, and 

undoubtedly does at the present time. 
Mr. Samuel Garman, of the Museum of Comparative Zoology of Harvard Univer- 

sity, next made some very interesting experiments by allowing large and vigorous 

Heloderms to bite the shaved legs of kittens, and here again these feline victims 

refused to succumb) to the effects of the wounds. 
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Very evidently the last word upon this subject has not yet been said, and opinions 
are very much divided, a host of supporters appearing upon either side. 

In confinement, as in nature, the Heloderma suspectum is sluggish in 

its movements. It is not especially timid, and opens its mouth and 

ejects air in bursts from its lungs at the intruder. Some individuals 

will seize a stick presented to them and hold on tenaciously. Its breath 

is fetid, which adds to the forbidding character of the animal. A 

specimen sent me by Dr. J. G. Gibson from St. Thomas, Arizona, became 
rather tame, and showed a liking for having the top of its head 

scratched with a stick. It showed more tharf usual interest in passing 

events, raising itself on its fore feet and elevating its head as though 

listening. Like most of the individuals kept in confinement it ate 

readily of raw eggs, lapping them up with the protrusile smooth extrem- 

ity of the tongue. They also drink water by inserting the nose into 

the fluid. In climbing up steep places it utilizes its robust tail as a 

support, and a very slight hold with the powerful claws of the fore feet 

is sufficient to enable it to raise itself. 

It is not uncommon in the dry and desert regions of southern Ari- 

zona. I have heard of its occurrence in the adjacent regions of New 

Mexico, but did not meet with it myself on any of several visits I paid 

to that country. Dr. Stejneger reports that the Death Valley explor- 

ing expedition obtained a specimen from the Virgin River in southern 

Nevada. Dr. Merriam was told by the Mormons that the species occurs 

in the Lower Santa Clara Valley in southwestern Utah, but it is rare. 

Heloderma suspectum Cope. 
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DIPLOGLOSSA. 

Diploglossa Copx, Proc. Acad. Nat. Sci. Phila., 1864, p.227; Bull. U.S. Nat. Mus., 

No. 32, 1887, p. 25. 

Petrous bone produced anterior to anterior semicircular canal. Clay- 

icle simple proximally. Interclavicle cruciform (with exceptions in 

degenerate forms). Premaxillary undivided. Mandibular elements 

distinct; dentary not produced far posteriorly. Tongue papillose, the 

apex auioue and generally retractile into papillose portion. 

This superfamily occupies a position between the Pachyglossa and 

Leptoglossa, having the tongue and clavicle of the former, and the 
interclavicle and petrous bone of the latter. Its composition is some- 

what heterogeneous, since the Zonuride differ in some respects from 

the other families. 

The following characters of the visceral anatomy are common to all 

the families except the Zonuride: 

Alimentary canal with a stomach and elongate rectum only differen- 

tiated. Liver very elongate, usually two-lobed posteriorly, the right 

lobe a little longer. Gall-bladder located at the apex of the fissure 

separating the lobes or proximad to it, exposed inferiorly, or only covered 

by thin tissue. Corpus adiposum not projecting freely into the body- 
cavity (except Zonuride). 

Peculiar modifications are exhibited by the snake-like genera, which 

do not, however, invalidate the preceding definitions. In Pseudopus, 

Ophisaurus, Dopasia, and Anguis, together with Celestus and Diplo- 

glossus (monotropis) which are not snake-like, the left lung is shorter 

than the right. The liver is greatly elongated in the four genera first 

named above, and in Ophisaurus (ventralis) the left lobe is absent. In 

the other snake-like genera it is present, but shorter than the right. 

In Pseudopus, Ophisaurus, and Anguis the ventral mesentery extends 

to the rectum. It has a similar extent in Dopasia, but seems to be 

interrupted. In lacertiform Diploglossa the ventral mesentery is sim- 

ple and terminates at the liver or a little beyond it. 

Zonurus differs in several respects from other Diploglossa. The liver 

is trilobate posteriorly, but the gall-bladder has the inferior exposure 

normal to the superfamily. The corpora adiposa project freely into the 

body-cavity, which is not the case in other Diploglossa. 

In Xenosaurus grandis and Celestus stenurus the kidneys are larger 

than in species of other genera examined. ; 

As already remarked, the hemipenis in this superfamily is trans- 

versely laminate or flounced, and is never calyculate. The structures 
differ much in detail. Thus in some of the Anguide the organ 

possesses Osseous spines, which is unusual in Sauria, although general 

in Ophidia. In the Xenosauride it is remarkably papillose. In none 

of the genera are the lamine delicate and thin as in the Teiide, but 

they are thick and frequently wrinkled or pocketed. 

4 £ - 
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Four families are referable to the Diploglossa, which are defined as 

follows. The position of the Pygopodide is somewhat uncertain: 

I. Apex of tongue not retractile. 
Cranial arches present; interclavicle cruciform; orbit bounded by frontal bone; 

corpus adiposum projecting freely into body-cavity --...-.--------ZONURID® 

Cranial arches absent; interclavicle rudimental are wanting; prefrontal and 

postfrontal united above orbit; articular, angular, and surangular bones not 

UNG MCh ees Sas sas BSH RAR San ol] Spe EOE SEE ins seas coos sieeaec PYGOPODIDA 

II. Apex of tongue retractile. Corpus adiposum entirely adherent. 

Cranial arches present; no inferior frontal arch; interclavicle cruciform; teeth 

nleurodont; osteodermal plates. ..-...----..--2--=-----.---.<.-----ANGUIDE 

Cranial arches present; no inferior frontal arch; interclavicle cruciform; teeth 

pleurodont; no osteoderma) plates.........--..--.-.---------- XENOSAURID.® 

The families of Section I are Old World, the Zonuridie belonging to 

the Ethiopian zoological realm, and the Pygopodide to the Australian. 

The remaining families are New World, except that among Anguidie 

three genera belong to the paliearctic realm. 

ZONURID A. 

Cordyloidea FITZINGER, part, Neue Classif. Rept.71826, p. 18. 

Autarchoglosse WAGLER, part, Syst. Amph., 1830, p. 152. 

Chamesauri, Plychopleuri WIEGMANN, part, Herp. Mex., 1834, pp. 11, 29. 

Chalcidiens DUMERIL and BIBRON, part, Erp. Gén., V, 1839, p. 318. 

Zonuride, Chamesauride GRAY, part, Cat. Liz., 1845, pp. 4, 45, 61. 

Zonuride COPE, part, Proc. Am. Assoc. Adv. Sci., XIX, 1871, p. 236. 

Zonuride BOULENGER, Ann. Mag. Nat. Hist. (5), XIV, 1884, p. 119; Cat. Liz. Brit. 

Mus., 2d ed., II, 1885, p. 251. 

Tongue short, villose, scarcely protractile, entire or very feebly nicked at the end. 

Dentition pleurodont; teeth numerous, small, with long cylindrical shafts, hollowed 

out at the base. Palate toothless. Postorbital and frontosquamosal arches bony; 

supratemporal fossa roofed over by dermo-ossification; prwemaxillary, frontal, and 

parietal single; nasals distinct; palatines and pterygoids widely separated medially, 

both bordering the infraorbital fossa; head with dermal bony shields. Clavicle 

slender, not dilated proximally; interclavicle cruciform; sternum without fonta- 

nelle. No abdominal ribs. Head symmetrically shielded. Eyelids well developed. 

Seales on the body, if not granular, arranged in transverse series. Osteodermal 

plates present in one genus, but devoid of distinct tubules. 

Like the preceding, this family has points of resemblance with the Iguanide and 

with the Anguid. From the former it is distinguished by the cranial dermal ossi- 

fications and the cruciform interclavicle; from the latter by the tongue, which, like 

that of the Iguanidx, is not divisible into an anterior and a posterior part, the 

celodont dentition, and the structure of the bony plates of the body when present. 
( Boulenger. ) 

Six genera are known, inhabiting South and tropical Africa and 
Madagasear. 
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SYNOPSIS OF THE GENERA. 

I. Limbs well developed. 

A. Back with osteodermal plates. 

PEL SUAIOS LAYEE, 5 LL e S22 coe nace |S aeme cere sace eee Zonurus Merrem. 
AA. Back without osteodermal plates. 

Dorsal lepidosis hetercgeneous.....-...----.-------- Pseudocordylus Smith. 

Dorsal lepidosis uniformly granular...--..--.--....---. Platysaurus Smith. 

II. Limbs rudimentary, body serpentiform; scales lanceolate, keeled. 

Lambs presents, irits! 0-0). 2° Be. s se. eo eee ee Cricochaleis Wiegmann. 

imps; present; Undivided = 222 2-5-2. ose eee Chamesaura Schneider. 

No fore limba; ‘hind limbs undivided --<. 2. 7-22-22. 522 sees Mancus Cope. 

The mesenteries in the genus Zonurus are of the usual type. There 

are one hepatoventral, a gastrohepatic, a left gastropulmonary, and a 
right hepatic, which incloses the right lung. 

The hemipenis I have only seen in the Zonurus cordylus. It is short 

and swollen so that the spiral structure is accentuated. There is a rigid 

welt opposite the sulcus, which leaves a triangular space at one side 

proximad which is finely calyculate. On the opposite side of the welt 

distad is a wide space with radiating laminze from a smooth center. 

The presence of calyculi noted is exceptional in the Diploglossa, and 

indicates approximation to the Pachyglossa as far as it goes. 

The arches and limbs of the degenerate species Mancus macrolepis, 

from Natal, have the following characters: Scapular and pelvic arches 

both present. Anterior limbs, none; posterior limb, an externally 

undivided rudiment. 

Scapular arch.—All the elements present. Sternum supporting three 

hemal ribs on each side, deeply emarginate so as to be horseshoe- 

shaped, with a short posterior prolongation; each branch cartilaginous 

anteriorly. Suprascapula cartilaginous. Secapula and coracoid con- © 

fluent, osseous; procoracoid cartilage. Interclavicle cruciform, with 
long posterior axis. 

Pelvic arch.—All the elements present, but small and slender. Ilium 

attached to the distally confluent diapophyses of two vertebre. Pubes 

slender, in contact anteriorly. Ischia directed anteriorly, not forming 

a symphysis, but separated by a median osseous element, which, fol- 

lowing Baur, I call the hypogastroid bone. This is produced anteriorly 
as a cartilage, which joins the pubes, and posteriorly as a median simple 
cartilaginous rod. 

Posterior limb.—This is about as long as the pubis and half the ilium. 
It consists of a femur, distinct but closely apposed tibia and fibula, 

about three-fifths the length of the femur, and a simple conical tarsal. 

PYGOPODID2. 

Scincoidiens CUVIER, part, Regne Anim., II, 1817, p.52. 
Gymnophthalmoidea FITZINGER, part, Neue Classif. Rept., 1826, p. 26. 
Autarchoglosse WAGLER, part, Syst. Amph., 1830, p. 152. 
Gymnophthalmi WIEGMANN, part, Herp. Mex., 1834, p. 5. 
Seincoidiens DUMERIL and BiBRon, part, Erp. Gén., V, 1839, p. 511. 
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Pygopid@ GRAY, Cat. Liz., 1845, pp. 4, 67. 

Aprasiade GRAY, Cat. Liz., 1845, pp. 4, 68. 

Lialiside GRAY, Cat. Liz., 1845, pp. 4, 69. 

Pygopodida BOULENGER, Ann. Mag. Nat. Hist. (5), XIV, 1884, p. 119; Cat. Liz. 

Brit. Mus., 2d ed., I, 1885, p. 239. 

According to Boulenger— 

The premaxillary is single, narrowed, and much produced posteriorly between the 

nasals, in the long-snouted Lialis quite as much as in the Varanidie; the nasals are 

(dlistinet; the frontal is single; the pre- and postfrontals are in contact, separating 

the frontal from the orbit; the parietals remain distinct, except in Lialis; the jugal 

is rudimentary, there being no postorbital arch; a postfrontosquamosal arch is also 

absent; the pterygoids are widely separated and toothless. The mandible contains 

only four bones, the angular, supra-angular, and articular having coalesced. The 

dentition is pleurodont. The teeth are small, numerous, and closely set; in Lialis 

they are recurved posteriorly, very acute, and swollen at the base, thus resembling 

those of the Varanidx, whilst in the other genera they do not diverge from the 

normal pleurodont type, being obtusely pointed and with long cylindrical shafts. 

The skin of the head is quite free from the cranial ossification and there are no supra- 

orbital bones. The serpentiform body is destitute of functional limbs; the forelimb 

is entirely absent, while the hind pair is visible externally as a scaly flap, most 

developed in Pygopus, in which the bones of the limb may be felt more or less dis- 

tinctly; when the skin is removed in Pygopus the foot with five ossified toes is seen 

most plainly, especially in the males; the ischium appears externally as a small spur 

on each side behind the anal cleft. The sternal apparatus exists in a rudimentary 

state. The tail is long and fragile. The eyes are rather small, with elliptico- 

vertical or subelliptical pupil, and not protected by movable lids. The ear is either 

exposed or concealed under the scales. The tongue is fleshy, papillose, elongate, 

more or less fully incised anteriorly, and extensible. The body is covered with 

roundish imbricate scales and the head is more or less regularly plated. Przeanal 
pores are frequently present. 

SYNOPSIS OF GENERA. 

I. Parietal bones distinct; head with 51 large and symmetrical shields. 

A. Preanal pores. 

SHOPUG SPT a SGU ESTs MR ch ps Ae eo eR Pa etc 2 Pygopus Merrem. 

Seu eESISMOO UNE. seen eee ree ae si S oils SA eee eee Cryptodelma Fischer. 
AA. No prieanal pores. 

Seales smooth; parietal plates large; two rows of enlarged ventral plates. 

Delma Gray. 
PEPSI AEE Tey EET SEY es be ea ee et gs ct ue Pletholax Cope. 

Seales smooth; subequal; no parietal plates; ear concealed.. Aprasia Gray. 
Il. Parietal bone single; head covered with small scales...-.._....... Lialis Gray. 

The degradational features of Pygopus lepidopus, the type of the 
genus, are as follows: They have been already described in part by 
Heusinger,' Cuvier,’ Miiller,’ and Fiirbringer.t From Australia. 
Scapular and pelvic arches present; no anterior, and rudimental 

posterior, limbs. 

Scapular arch.—Elements present except interclavicle. Sternum a 
small pe nally oval ee in contact with aeecold cartilages 

\ Zeitschr. fiir organ. Physik., III, Pt. 5, D. “489, 

*Regne Animal, 1817, II, p. 56. 
’Tiedemann u. Treviranus, Zeitschr. f. Physiologie, IV, 1831, p. 227. 
‘Die Knochen u, Muskeln der schlangeniihnlichen anion Leipzig, 1870. 



488 REPORT OF NATIONAL MUSEUM, 1898. 

only; supporting two hiemal ribs at its posterior extremity. Clavicles 
long, slender, extended well anteriorly, simple and in contact distally, 
Coracoid, precoracoid, and scapula, osseous, confluent. Coracoid carti- 
lage not reaching precoracoid. 

Pelvie arch.Ulium elongate, proximal half horizontal, parallel with 
three vertebrie; distal portion decurved and confluent with pubis and 

ischium. Latter elements both rudimental, widely separated on the 

median line. Hypogastroid cartilage represented by a slender rod 

extending posteriorly on each side from the position of the acetabulum. 

Perhaps these cartilages represent the ischia, but they are possibly 

present with ischia in Opheodes. 

Posterior limb.—This consists of femur, tibia, and fibula, and four 
metatarsals, all inclosed in a common integument. It is about as long 
as the ilium. 

My observations on this genus agree with those of Fiirbringer 

ANGUID i. 

Ophisauroidea, Chalcidoidea, Anguinoidea FITZINGER, part, Neue Classif. Rept., 

1826, pp. 20, 24. 

Autarchoglosse WAGLER, part, Syst. Amph., 1830, p. 152. 

Ptychopleuri, Scincti WIEGMANN, part, Herp. Mex., 1834, pp. 29, 35. 

Chalcidiens, Scincoidiens DUMERIL and BIBRON, part, Erp. Gén., V, 1839, p. 318. 

Zonuride, Scincide GRAY, part, Cat. Liz., 1845, pp. 5, 45, 70. 

Anguide, Gerrhonotide Cope, Proc. Acad. Nat. Sci. Phila., 1864, p. 228. 

Anguide BOULENGER, Ann. Mag. Nat. Hist. (5), XIV, 1884, p.119; Cat. Liz. Brit. 

Mus., 2d ed., IT, 1885, p. 265. 

Boulenger’s description is as follows: 

The tongue is composed of two distinct portions—a principal posterior, thick, 

covered with villiform papille; and a small anterior, thin, emarginate, covered with 

lepidoid imbricate papillw, extensible and more or less retractile into a sheath 

formed by a transverse fold at the anterior extremity of the villose portion. This 

retractility of the distal part of the tongue appears to be constant, though more 

accentuated in some species than in others; but it should be borne in mind that 

when the tongue is fully extended, every trace of the transverse fold or sheath dis- 

appears, which accounts for the seeming exceptions presented by spirit specimens 
in that condition. 

The dentition varies from the strictly pleurodont tubercular teeth of Pseudopus 
apus and some Diploglossi, through the conical teeth of the majority of species, to 

the curved fangs of Anguis. The dentition of the latter has no other equivalent but 
that of Heloderma, to which it bears considerable resemblance; and Leydig has even 

discovered the presence of a slight groove along the anterior surface of the teeth 
which appears to be homologous with the anterior groove of the poisonous lizard’s 

fangs; the teeth of Anguis are likewise remarkable for the comparatively feeble 

attachment to the jaws, as in Heloderma and the snakes. The new teeth do not hol- 
Jow out the base of the old ones, but originate between them. The palate is either 

toothless, or teeth may be developed on the pterygoids or even on the palatines and 
vomers (Ophisaurus). 

The skull belongs to the normal Saurian type. The premaxillary is single; 

nasals distinct; frontal single in Gerrhonotus, double in the other genera; parietal 

single; palatines and pterygoids well separated along the medial line; infraorbital 
fossa bounded by the palatine, pterygoid, transverse bone, and maxillary. Dermal 

cranial ossifications are present, which roof over the supratemporal fossa. The limbs 
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may be more or less developed, or entirely absent externally, in which case, how- 

ever, the rudiments of the pectoral and pelvic arches are always present. The 

clavicle is slender, and the interclavicle, in the species with well-developed limbs, 

cruciform. Abdominal ribs are absent. 
The body is protected by bony plates underlying the scales, which are imbricate 

and subequal. These plates are provided with a system of fine tubules, as in the 

Scincidw, which differ from those of the latter family in being arranged irregularly 
or forming radiating or arborescent figures. The head shields present this pecul- 

iarity, that an occipital or azygous posterior shield is constantly present, a character 

which differentiates the Anguide from most of the Scincide. 
These lizards are terrestrial. Anguisisovoviviparous. They are most abundantly 

represented in Central America (Gerrhonotus) and the West Indies (Celestus); a 

few species occur in North and South America; two in Europe and the borders of 

the Mediterranean, and one in the Himalayas and Burma. 

This family I constructed from fragments of the old Zonuride and 

Scincide, agreeing with Peters in referring the Old World representa- 

tives of the former to the Lacertidz and those of the New to the neigh- 

borhood of Heloderma. From the Scincide I have taken the New 

World Diploglossine, finding them possessed of the same peculiar char- 

acters which associate Pseudopus with Gerrhonotus and Heloderma. 

The families represented by these types do not possess the dilated 

maxillary lamin of the Scincidie. 

There are four subgroups among the genera of Anguidz, namely: 

Ophisaurine, with the anterior limb of the mesosternum very short or 

yanting, the dorsal scales in crossrows and a lateral fold; genera Dopa- 

sia, Pseudopus, Ophisaurus, and Opheodes. Anguine, with shortened 

mesosternum and no lateral fold; Opheodes and Anguis. Diploglossinze, 

without lateral fold, with elongate anterior limb of mesosternum and 

quineuncial scales, containing Onida, Panolopus, Sauresia, Diploglossus, 

Microlepis, and Celestus. (In D. monotropis Peters I have observed an 

apparent exception to the rule of the retractility of the end of the 

tongue in this tribe.) Finally, in the preceding groups there is a large 

foramen which connects the nasal meatus with the anterior part of the 

palate on each side in the premaxillary bone, which is wanting in the 

Gerrhonotine, and there are dermai shields on the parietal and oecip- 

ital regions, which are represented by scales in the Gerrhonotine. 

The hemipenis presents well-marked characters, which distinguish 

the genera and perhaps the subfamilies. In Celestus the extremity car- 

ries an osseous spicule of relatively large size. Distad of the flounces 

are inore (C. stenurus) or less (C. badius) numerous longitudinal series 

of recurved osseous spines, which are longer near the suleus spermati- 

cus. In C. stenurus the flounces are apiculate at regular intervals. 

Organ undivided. In the Gerrhonotin the flounces are cupped and 

continue to the apex without spines; in Barissia and Gerrhonotus the 

organ is bifurcate; in HLigaria simple. In Anguis a welt on each side 

of the sulcus has tubercular cross ridges, and the remainder of the sur- 

face is marked with oblique folds with tubercular margins, forming a 
chevron which is directed distad. In Pseudopus apus the organ is not 
symmetrical. Opposite the sulcus is a low, broad, smooth welt, and on 
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each side the sulcus is margined by a thin welt or lip. This is coarsely 
plicate transversely, the plice extending to the welt. On the other side 

the transverse plice terminate at a band of fine longitudinal folds. In 

Ophisaurus the organ is undivided, and there is a welt with one edge 
and the proximal end free. It is covered with robust papille. 

The genera are otherwise characterized as follows: 

I. A premaxillary foramen; no lateral fold; anterior limb of intereclavicle short. 

Anguine. 

Rudimentalsposterior limbs .2- 2ees-s> sees ee ee eee Opheodes Wager. 

Nowudiments of dim bs 223-1125 nee t= Oo eee eee Anguis Linnzeus. 

II. A premaxillary foramen; anterior limb of interclavicle short or wanting; a lat- 

eral fold of the integument. Ophisaurine. 

Rudiments of hind limbs only; meatus auditorius open.... Pseudopus Merrem. 

No limbs; meatus auditorius open; are interclavicle. ..---. Ophisaurus Daudin. 

No limbs; meatus open; no interclavicle -. ..----=--.----.. =.=: Dopasia Gray 

Rudimental limbs; meatus closed -......--...----- .----- Hyalosaurus Giinther. 
Ill. A premaxillary foramen; anterior limb of interclavicle generally well devel- 

oped; no lateral fold. Diploglossine. (Limbs, four.) 

Feet pentadactyle; frontonasal plates distinct -.....-. Diploglossus Wiegmann. 

Feet pentadactyle; frontonasal plates united into a single shield.. Celestus Gray 

Feet tetradactyle; one frontonasal.......-.---..----.----------- Sauresia Gray 
Feet mono- or didactyle: one frontonasal ..........-..--...--. Panolopus Cope. 

IV. No premaxillary foramen; anterior limb of interclavicle well developed; a 

lateral fold. Gerrhonotini. 
Interfrontonasal plate and frontonasal plates present... Gerrhonotus Wiegmann, 

Interfrontonasal present; frontonasals absent....-.-..-...---.- Mesaspis Cope. 
Interfrontonasal wanting; frontonasal plates present .---.-.-..--- Barissia Gray 

The geographical range of these genera is as follows: 

Nearctic genera: Ophisaurus, Gerrhonotus. 

Neotropical genera: Opheodes, Diploglossus, Celestus, Sauresia, Panolopus, Gerrho- 

notus, Mesaspis, Barissia. 

Palearctic genera: Anguis, P'seudopus. 

Paleotropical genera: Dopasia. 

Ethiopian and Australian genera: None. 

I have examined the osteology of three exotic serpentiform genera, 

with the following result: 

Anguis fragilis Linnzeus. Described by Heusinger,! Miiller,? and 

imperfectly figured by Duméril and Bibron.’ It is well described and 

figured by Fiirbringer.t Europe. 

Scapular and pelvic arches present; no limbs. 
Scapular arch.—Interclavicle wanting; other elements presente Ster- 

num roughly transverse diamond shaped, with the posterior border 

slightly convex. No costal connections. Ossification slight. Clavicles 

osseous, slender, directed forward medially, and not quite meeting on 
the median line. Scapula cartilaginous, coracoid osseous. A large 

coracoid cartilage, which slightly overlaps that of the other side ante- 

'Zeitschr. fiir organ. Physik., III, Pt. 5, pl. 111, fig. 9. 

* Tiedemann u. Treviranus, Zeitschr. f. Physiologie, IV, 1831. 

3 Erp. Gén., pl. vii, figs. 6, 10. 
4Die Knochen u. Muskeln der schlangeniihnlichen Saurier, Leipzig, 1870, pp. 14, 

42, pl. 1, fig. 9; pl. 111, figs. 37, 38. 
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riorly, and is recurved at the anterior apex, to continue as the slender 

procoracoid cartilage. 

Pelvic arch.—Three: elements fused into one, as in the preceding 

genera, the distal elements forming a suboval plate; the ilium a short, 

curved rod, articulating proximally with a single robust diapophysis of 

a single vetebra, The whole structure is entirely lateral. 

Observations —Duméril and Bibron commit an error in their figure of 

the Anguis fragilis, in representing the pelvic elements as meeting on 

the middle line below, which is far from being the case. Fiirbringer’s 

figures are much more accurate. 

Opheodes striatus Spix. Partially described by Miiller,’ imperfectly 

figured by Duméril and Bibron,? and well described and figured by 

Fiirbringer.’ South America. 

Seapular and pelvic arches present; no anterior limbs; posterior 

limbs present, rudimental. 
Scapular arch.—All the elements present; clavicles well developed; 

distally simple. Interclavicle approximated to them, anchor-shaped, 

with very short posterior axis, which is widely separated from the 

sternum. Seapula, coracoid, and precoraeoid, osseous, confluent; no 

coracoid cartilage. Precoracoid cartilage a slender rod, wedged be- 

tween the interclavicle and the clavicle. Sternum subtriangular, with 
shallow anterior notch, supporting two hzemal ribs on each side. 

Pelvic arch.—All the elements present, the pubis and ischium not in 

contact on the median line. Ilium articulating below its middle with 

the confluent diapophyses of two vertebrie. Pubis about as long as 

ilium, the distal half rodlike, and separated from its fellow by a space 

equal to its length. It terminates in a short cartilaginous rod, which 

is directed forward (? epigastroid cartilage). The ischium is trans- 

verse in position, and somewhat expanded distally, sending forward a 

membranous sheet to the pubis. Posteriorly it gives origin to a ear- 

tilaginous rod (lhypogastroid) which speedily joins its fellow, and con- 

tinues with it as a double median cartilage, terminating acutely. This 

cartilage resembles that already described in Pygopus, where, how- 

ever, the two do not meet on the middle line. 

Posterior limb.—This is a little longer than the ilium. It consists of 

femur, tibia and fibula about two-thirds as long, and tarsal and meta- 

tarsal elements, all closely adherent. The former are three in number 

and the latter two. 

Observations.—In the figure by Duméril and Bibron of the scapular 

arch the precoracoid is omitted. The pelvis has been drawn from a 

dried specimen where the inferior arches have been divided and the 

lateral elements widely separated. The cartilages are not represented. 

Dopasia gracilis Gray. From the Himalayas. Not previously studied. 

*Erpétologie Générale, Atlas, 1854, pl. vu, figs.3-7. 
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Scapular arch.—Interclavicle wanting; clavicles present, osseous, 

meeting medially. Scapula cartilaginous; coracoid osseous. A large _ 

coracoid cartilage, which is continued proximally into the short and 

narrow precoracoid cartilage. Sternum without rib connections, of a 
transversely crescentic form, the convexity anterior, with some ossific — 
deposit at the middle, on each side of the median line. 

Pelvic arch.—The three elements fused into a single piece, of which 

the ilium forms a slender proximal part and the distal elements an 

oval plate, concave anteriorly and convex posteriorly; the whole 

entirely lateral in position, and having a general resemblance to the 

corresponding parts of Ophisaurus. Jlium short, its proximal extremity 

in contact with a very robust diapophysis of a single vertebra. 

Observations.—The absence of the interclavicle justifies the retention 

of the genus Dopasia Gray as distinct from Ophisaurus. I have 

examined two skeletons of the D. gracilis and a half dozen of those 

of O. ventralis. 

The characters of Ophisaurus are pointed out under that genus. 

The viscera do not display any exceptional features, except as to the 

serpentiform genera referred to under the head of Diploglossa. The 

mesenteries are of the typical character, modified in Ophisaurus by 

the reduction of the left lung. The hepatoventral sheet is very near 

the left margin of the liver in Pseudopus apus, and the gastrolen 

and right hepatic are near together when slack. 

OPHISAURUS Daudin. 

Ophisaurus DAUDIN, Hist. Rept., VII, p. 346.—F1TziINGER, N. Classif. Rept., 1826, 

p. 20.—WAGLER, Syst. Amph., 1830, p. 159.—W1EGMANN, Herp. Mex., 1834, p. 

11.—DUMERIL and BIBRON, V, 1839, p. 421.—GrRay, Cat. Liz., 1845, p. 55.— 

BOULENGER, part, Cat. Liz. Brit. Mus., 1885, II, p. 279. 

Hyalinus MERREM, Tent. Amphib., 1820, p. 79. 

Body serpentiform, without external trace of limbs. A deep lateral 

groove from near head to anus. Scales hard, bony, in transverse 

series. An external ear, and scaly eyelids. Nostrils lateral, in a single 

plate. Tongue arrow-shaped, notched, and flat anteriorly, where it is free 

for about half itslength. Palatine teeth. Tail much longer than body. 
The genus Ophisaurus is similar to the Gerrhonoti in essential charac- 

ters, but differs in the absence of limbs. The fold on each side is 

occupied by a soft skin which connects the dorsal and the ventral sheets 

of plates, the latter folding or lapping over the upper and concealing 
its lower edge. The plates on the body are quadrate and arranged in 

transverse series, the dorsal and ventral not corresponding in size and 

separated, as stated. On the tail the scales are in whorls, or bony rings, 

between which fractures occur very readily. 
In this genus the skeleton resembles in many respects Gerrhonotus, 

while presenting some important differences, which will be indivated 
below. Premaxillary with elongate spine above, and concave palatal 
margin interrupted by ashort posteriorly produced angle on the middle 
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line. The nasals are elongate and distinct from each other. The frontal 

is narrow and double; its inferior lateral plates converge below, but 

are separated by a wide fissure. The parietal is rather elongate, and 
the pineal foramen is near its middle. The parieto-quadrate arches are 
horizontal, but well elevated above the occipital. The supraoccipital 

is so loosely articulated as not to touch the parietal, and it is separated 

by suture from the exoccipitals. The prefrontal is rather small and is 
not protuberant; it is not produced on the superior orbital border. 
The facial plate of the maxillary is large, and forms most of the lateral 

boundary of the nasals. The lachrymal is small and is barely reached 

by the narrow jugals. Postfrontal distinet, triradiate, the inferior 

limb shortest, the superior in contact equally, one with the frontal and 

one with the parietal. Infratemporal splint-like, very little in contact 

with jugal, separated by a narrow, slit from parietal, and entering for 

a considerable distance into the parieto-quadrate arch. Paroccipital 

exhibiting a narrow wedge from behind. Quadrate a deeply excavated 

external conch and a trace of the internal. Vomers elongate, each 

traversed by an elevated median keel; posterior ends separated by a 

deep notch, continuous with the rather narrow space which separates 

the palatines and the anterior part of the pterygoid. Narial fissure 

narrow, a portion cut off anteriorly as a small foramen by a lateral 

expansion of the vomer. A rather large foramen between maxillary 

aud premaxillary. Maxillary process of palatine a little longer than 

vomerine process. Palatine foramen large; palatine bones rather nar- 

row. Pterygoids rather narrow, the contraction of the external border 

gradual. Ectopterygoid not decurved proximally. Sphenoid and 

basioccipital coossified; lateral processes of latter compressed, concave 

posteriorly. Occipital condyle small, its tripartite composition faintly 

indicated. Epipterygoid arising just in front of basipterygoid, not 

reaching parietal, but resting on supraforaminal part of petrosal, which 

is longer than the infraforaminal process. The latter possesses a shal- 

low canal, which is presented externally behind. 

In the mandible Meckel’s cartilage is concealed, except distally on 

the inferior face of the ramus. The external face of the coronoid is 

produced anteriorly only, and the dentary is produced posteriorly very 

little behind the line of its anterior angle. Angular mostly external; 

splenial elongate; articular and surangular fused on the external face 

of theramus. The angle is horizontal, short, and rounded. 

The hyoid apparatus is characterized by the absence of second cera- 

tobranchials and free epibranchials. The first ceratobranchials are 

rather short. The hypobranchials are rather long, and the ceratohyals 

project a little beyond their extremity. The middle of the length of 

the ceratohyals is membranous. 

Scapular arch.—All the elements present, but more or less rudimental. 

Clavicles well developed, simple, and nearly meeting distally. Scapula 

cartilaginous, coracoid osseous, with a large cartilage which is pro- 
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duced anteriorly and is continuous with the small cartilaginous procora- 

coid. Interclavicle posterior to the coracoid cartilages and overlapping 

the anterior border of the sternum; its anterior axis very short, the 

posterior still shorter. Sternum transverse, subcrescentic, cartilagi- 
nous, not supporting any ribs. 

In the cervical vertebre the odontoid process is short, and is coos- 

sified. There are six intercentra; the sixth low, the rest rather promi- 

nent. All the cervicals have ribs, except the axis and third. No zygo- 

sphene; prezysapophysial faces not reflected on neural arch. Diapo- 

physes very short; neural spines moderately elevated, especially on 

cervical and caudal regions. On the latter they are rather narrow and 

stand at the posterior border of the neural arch, looking backward. 

At the anterior border is a second short spinous neural spine, which 

looks forward. A gap, which is roofed by membrane, separates the 

anterior from the posterior borders of the neural arches. The centrum 

is not segmented, but breaks very readily immediately behind the cup 

and in front of the diapophyses. Chevron bones coossified with the 

middles of the centra, and not intercentral. The centra, except at the 

ball-and-socket articulations, are quite as attenuated as the neural 

arches, whence their great fragility. 

Pelvic arch.—Ulium short, proximally in contact with a single ver- 

tebra, distally confluent with the rudimental pubis and ischium, which 

form together an oval plate, entirely lateral in position. 

Posterior limb.—This is an undivided short rod of cartilage, which is 

loosely articulated to the posterior concavity of the pelvic element, 

thus marking the position of the acetabulum. All the teeth simple and 

with acuminate apex. 

Besides the peculiarities resulting from the reduction of the extremi- 

ties, this genus differs from Gerrhonotus as follows: The presence of 

maxillopremaxillary foramen; the isolation of the anterior part of the 

posterior narial fissure as a foramen; the coossification of the sphenoid 

and basioccipital bones. The nonsegmentation of the caudal centra; 

the presence of two neural spines on them, and the very peculiar 

chevron bones. 
But one species of this genus is known. Boulenger unites the genera 

Pseudopus, Hyalosaurus, and Dopasia with it; but Pseudopus and Hya- 

losaurus have posterior limbs, and I have shown that Dopasia has no 

interclavicle.! Hyalosaurus also has the auricular meatus closed. 

OPHISAURUS VENTRALIS Linneus. 

Ophisaurus ventralis DAUDIN, Hist. Rept., VII, p. 352, pl. LXxxv1ll.—OPPEL, 

Ordn. Rept., 1811, p. 45.—Cuvirr, Régne Anim., II, 1817, p. 59.—FITZINGER, 

Neue Class. Rept., 1826, p.50.—HarLan, Jour. Acad. Nat. Sci. Phila., 1827, V, 
p. 346.—WaGLEr, Syst. Amph., 1830, p. 159.—Gray, Syn. Rept. Griff. Cuv., 

IX, 1831, p. 65.—WIEGMANN, Herp. Mex., 1834, p. 11.—DUMERIL and BIBRON, 

Pee Gén., V, 1839, p. 423.—DUVERNOY, Rogne Anim. Rept., pl. xx1v, fig. 1.— 

i Janen =| of Mocphelas y, VII, 1892, p. 229, 
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Horsrook, Am. Herp., 2d ed., II, 1842, p. 139, pl. xx.—DUMERIL, Cat. Coll. 

Rept., 1851, p. 144.—Yarrow, Bull. U. 8S. Nat. Mus., No. 24, p. 46.—Bovu- 

LENGER, Cat. Liz. Brit. Mus., 1885, II, p. 281. 

Anguis ventralis LINN.©US, Syst. Nat., 12th ed., II, 1766, p.591.—DONNDoRF, Zool. 

Beytr., III, p. 267.—Suaw, Gen. Zool., III, pl. 2, p. 584.—LaTREILLE, Hist. 

Nat. Rept., IV, p. 223. 
Chamesaura ventralis SCHNEIDER, Hist. Amph., II, 1804, p. 215. 

Hyalinus ventralis MERREM, Tent. Syst. Amph., 1820, p. 79. 

Anguis fragilis GMELIN, Syst. Nat., 1798, p. 1112. 

Ophisaurus punctatus CUVIER, Régne Anim., 2d ed., II, 1829, p. 70. 

Ophisaurus striatulus CUVIER, Régne Anim., 2d ed., II, 1829, p. 70. 

Ophisaurus lineatus GRAY, Cat. Slender-tongue Saurians, Ann. Mag., I, 1838, 

p. 391. 

Ophisaurus ventralis HALLOWELL, Proc. Acad. Nat. Sci. Phila., VIII, 1856, p. 239; 

1856, p. 307. 

There is a large and broad oblong frontal plate, and behind it a pen- 

tagonal interparietal, bordered by anelongate parietal plate on each side. 

The interfrontonasal is half as long as the frontal. There are two 
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Fig. 88. 

OPHISAURUS VENTRALIS VENTRALIS LINNEUS. 

X j. 

Cat. No. 14584, U.S.N.M. 

frontoparietals which are in contact with the fourth supraoecular plate. 
There are two series of plates, supraorbitals and superciliaries, along 
the edge of the head, above the eve. The eyelids are distinet, the lower 
well covered with scales, There are two pairs of internasals and a 
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series of three more plates (one azygous) between them and the rostral. 

The nostril perforates a single small nasal plate. The space between 

this and the eye is occupied by two rows of five plates, with two other 

rows in a line above these posteriorly. Labials either bordering orbit, 

or more frequently separated by one or two rows of scales. Ten upper 

labials. Ears a short longitudinal closed slit or foramen of varying 

size in line between the mouth and lateral groove. . 
There are sixteen longitudinal series of plates in the dorsal sheet, 

the outer on each side the narrower, and ten in the ventral, the outer 

narrower; 126 in series from head to tail. The central six rows on the 
back have a distinct though blunt carination, almost inappreciable on 

the next rows; the rest of the lateral and all the ventral perfectly 
smooth. Tail very long. Seven or eight preanal scales, a little larger _ 

than the abdominal. 

The color in most specimens from the Atlantic States is a very dark, 

greenish olive above; posterior border (in the corners) of each scale, with 

two bluish or greenish white rounded spots. The central line of each — 

series, especially where traversed by the ridge, is darker than the 3 

ground color and not spotted. The under parts are plain greenish 

white. The top and sides of the head are spotted like the back. 

A few Atlantic specimens have the central eight or nine rows of 

scales brownish or olivaceous yellow, the checkers or tessellation of — 
the first variety showing through either irregularly or as transverse 

bands of black spotted with white. In many specimens three stripes 

above the fold on each side may be indistinctly outlined, while in others 

the three stripes may be perfectly distinct. These may be reduced to — 

two or even one stripe, and occasionally traces of a fourth may be 

present. With these may or may not be associated a median dorsal — 

stripe. 

There are considerable variations in the squamation of this species. 

The most usual is that which coucerns the contact. of the interfronto- 

nasal with the frontal. This contact is rarely wide, is frequently 

narrow, and less frequently does not exist, the prefrontals being in con- 

tact on the middle line. I exhibit this and the presence of two inter- 

frontonasals in the following table: 

I. One interfrontonasal. *. 

A. Interfrontonasal broadly in contact with frontal; Cat. No. 15537 (a), half- 

grown; Witchita River, Texas, KE. D. Cope, adult. 

B. Contact narrow; Cat. Nos, 8944, 14584, 9358 (young), adult; (2 adults); Cat. 

Nos. 14142 (2 spec.) ; 5322, 15537 (b) adult; 12783, 13809, 4985, 9360. 
C. No contact between frontal and interfrontonasal; Cat. Nos. 3201, 20811, 9358 — 

(young), 15537 (c) adult; 5731 half-grown; 5130, 16949, 10584. 

II. ‘lwo interfrontonasals, anterior and posterior. q 
Anterior interfrontonasal fused with right posterior internasal; Cat. No. 10584. 

Anterior interfrontonasal distinet, Cat. No. 21359. 

The degree of the carination of the scales varies considerably, but it 
is generally more couspicuous in the young than in the adult. Usually a 
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row of scales separates the labials from the eye, and sometimes there 

are two rows. Inthe type of the var. sulcatus one labial enters the eye 

border, and in Cat. No. 21359 two labials enter it. 

The color varieties may be presented in the following form: 

1s me: scales of the body with spots. 

. Dorsal seales spotted like laterals; Cat. Nos. 9350, 9358, and 20811. 

: Lateral spots larger; dorsal spots forming a series on each row of scales; 

Cat. Nos. 4168, 5135, 5138, 5130, 5137, 9260, 9687, 12754, 12783, 13685, 14142, 16949; 

Mobile, Alabama, E. D. Cope; Cat. Nos. 4985, 9359. 

C. Spots on three lateral rows; a median dorsal stripe, connected with lateral 

spots by cross-bands; Cat. No. 5322. 

. Three rows of lateral spots; no dorsal stripe, but large, brown, pale edged 

lateral dorsal spots; Cat. No. 14724. The spots are connected so as to form 

complete dorsal eross-bands in « specimen from Gotha, Orange County, 

Florida. 

E. No dorsal stripes or spots; Cat. Nos. 6419, 13809. 

II. Lateral spots confluent into stripes. 

I’. Three lateral stripes, one dorsal stripe, and lateral dorsal spots. Nos. 1535, 

1536, 1537, 18024. 

G. Four lateral and one dorsal stripe; Cat. Nos. 3201, 5038. 

H. Three lateral stripes and no dorsal; Cat. No. 11400. Two from Orange County, 

Florida, in the Milwaukee museum. 

I. Three lateral and one dorsal stripe; Cat. Nos. 3193, 5129, 5131, 5089, 6078, 8972, 

9357, 12048, 15383, 14076, 14515, 6073, 9360; Volusia, Florida, E. D. Cope; 

Wichita River, Texas, E. D. Cope; Dallas, Texas, E. D. Cope. 

J. One lateral stripe and one dorsal; Cat. No. 10584. 

K. One lateral stripe and no dorsal; Cat. No. 21359. 

Besides the stripes mentioned under II, there is sometimes a feeble 

one on the superior row of abdominal scales. Many specimens also 

have vertical pale bars with a dark posterior border on the side of the 

body from the ear for a varying but not long distance posteriorly. Such 

are Cat. Nos. 8978,3201, 5129, 9357, 6073, 5089, 6419, 5135, 5138, 5130, 9260, 
12754, 12783, 13685. 

It now remains to be ascertained what indications these variations 

in squamation and coloration present of specific or subspecific value. 

In the first place, it is to be observed that the greater number of indi- 

viduals are grouped into two color types, which are marked in the above 

list by the letters B and I, or the checkered and the striped patterns, 

respectively. Do any other characters accord with these conspicuous 

color varieties? I quoted on a former occasion the manuscript remark 

of Professor Baird that the western variety of this species has but 14 

rows of scales, as distinguished fiom the eastern type with 16 rows, 

and that he called the former by the subspecifie name of attenuatus.! 

I might have added that Professor Baird in his manuscript regarded 

the striped form as predominatingly western and the checkered type 

as eastern. Dr. Boulenger® has adopted this form as a distinet spe- 

‘Bulletin U.S. Nageeal Meseene No. 17, 1880, p. 18. 

*Cat. Liz. Brit. Mus., 2d ed., II, p. 282. 

NAT MUS 98 32 
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cies, giving as a further definition that the ear opening is not larger 
than the nostril, while in the O. ventralis it is mueh larger. : 

An examination of the localities from which the color varieties above 

mentioned were derived shows that no well-defined specimens of the 

checkered yariety have been sent from west of the Mississippi River, 

and that all from that region are striped. It shows, also, that the 

striped coloration occurs also east of the Mississippi in Illinois, North 

Carolina, South Carolina, and that it is abundant in Florida. It also 
shows that the striped form is not characterized by a smaller number of 

scales than the checkered form, nor do the trans-Mississippians have 

even generally 14 rows of scales. Thus, I find in Cat. No. 9360, from 

Kansas, 16 rows; Cat. No. 4985, Arkansas, 16 rows; Cat. No. 3201, south- 
western Texas, 16 rows; Wichita, Texas, E. D. Cope, 14 rows; Dallas, 
Texas, E. D. Cope, 16 rows. The size of the auricular meatus is very 
variable. I have seen it as small as the nostril in only one specimen, 

and that is Cat. No. 10584, from Clearwater, Florida, of the striped 

Fig. 89. 

OPHISAURUS VENTRALIS LINN2ZUS, YOUNG, TYPE OF QO. VY. SULCATUS COPE. 

X 2. 

Dallas, Texas, 
Collection of E. D. Cope, 

variety, and with 16 rows of scales. In some specimens it is nearly as 

long as the eye slit; in many others it is only half as long, etc. 

I do not find the subspecies attenuatus Baird, or species, according 
to Boulenger, to be well founded. The subspecies sulcatus Cope, from 
Dallas, Texas, stands on no better foundation. The interfrontonasal 

is broadly in contact with the frontal, but this character occurs in a 

good many others, both checkered and striped, and is variable in speci- 

mens from the same locality (Cat. No. 15537). The second row of super- 
ciliary scales is represented by a half row in many specimens, and the 

one labial plate in the orbit is matched by Cat. No. 10584 from Clear- 
water, Florida. The carination of the scales is greater than usual, but 

the specimen is young and would have become, with age, as smooth as 
some of those before me. | 

The only specimen which diverges widely enough from the type to — 

require mention is Cat. No. 21359, which is, however, approached by 
Cat. No. 14724. 

I give a more detailed description of an individual of the striped type. 
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Body slender, contained two and one-third times in the tail; dorsal 

scales in fourteen longitudinal series; ventral in ten; and one hundred 

and twenty from head to anus. The carination of the dorsal scales is 

confined chiefly to the two median rows, although it is obsoletely visi- 

ble on ten rows on each side of these. There is a conspicuous broad, 
but shallow groove along the back between these ten median carine. 

The head is very narrow, as high as broad. 

The ground color is a light olive green, or greenish gray above, with 

a median and five lateral (on each side) nearly equal stripes of dark 

brown (or sides brown with four narrow white lines). The median 
occupies the space between the dorsal carine. Then comes an olive 
stripe of 12 rows, and then a brown stripe. For the rest of the lateral 

series there is a narrow, well-defined stripe of whitish in the central 

fifth; the space between these lines is brown. These markings are 
equally distinet on the tail, which has the stripes continued a little 

below the level of those on the sides, though continuous with those 

above the lateral groove. Near the head the dusky lateral stripes are 

divided transversely by whitish lines, the sides of the head checkered 

likewise. The under parts are greenish white. 

The predominance of the fourteen rows of scales in the lineated 

Western glass snake, in distinction from the sixteen of the mere check- 

ered eastern form, appears to be well marked, at least in large specimens. 

This is the case with Cat. No. 3193, from St. Louis, and a small one from 

Knoxville, Tennessee, differing only in having the clay-colored stripe, 

on each side the dorsal brown one, 23 instead of 12 scales wide. The 

latter was associated with a large one of the Atlantic type, with six- 

teen series of scales. 

I did not observe this species in southwestern Texas, but obtained 
it from near Dallas. The specimens are of the Western variety, with 

only fourteen rows of dorsal scuta, or the subspecies attenuwatus of 

Baird. A specimen from the same locality is similar in the characters 

named, but is remarkable for the strong carination of its superior 

seales. The carine are elevated on the ten median rows, so as to leave 

sulci between them. On the posterior part of the body the keels extend 

to the lateral rows, and on the tail even to the inferior surface. There 
are only ten superior labial scuta, and no postparietals. The infracan- 

thal row extends over the eye, giving three rows between the latter 

and the frontal plate. I am not sure that these characters are con- 

stant, so I note this form under the varietal name of sulcatus. It is 
described from a half-grown animal. 

The osteology of this species has been described by Miiller,! Duméril 

and Bibron,? Cope® (scapular arch in part), Fiirbringer,! and Shufeldt.° 

Observations.—Miiller! erroneously states that the sternum is want- 

ing in this genus. The figure of the scapular arch given by Duméril 

1 Zeitschr. f. Physiologie, IV, p. 227. * Knochen und Muskeln, pp. 14, 43, pls. 1, 

*Erp. Gén. Atlas, VII, figs. 5-9. fig. 8; 111, fig. 36. 

3Proc. Acad. Nat. Sci. Phila., 1864, p. 228. 5 Proc. U.S. Nat. Mus., IV, 1882, p. 397. 
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The posterior limb rudi- 

ment is not shown in the pelvic arch. This is figured by Shufeldt,! 
but he omits the interclavicle from the scapular arch. The pelvic 
elements and limb are well figured by Miiller.” 

tion is good, but he overlooks the rudimental femur. 

This ‘glass snake” is a rapacious feeder, living principally on the 

numerous Arthropoda which abound in the regions it inhabits. 

Fiirbringer’s descrip- 

I took 

from the stomach of a specimen from Florida three ground spiders 

(? Lycosa sp.), @ grasshopper, a cricket, a cockroach, a coleopterous and 
a lepidopterous larva, and a small snail. 

with the fragments of coleoptera. 

taking insects from the hand. 

Its large intestine was packed 

It feeds readily in confinement, 
If the insect is not promptly given up 

to it when seized, it will pull and struggle to secure it, as a dog will 
try to get a stick away from the hand of his master. 

Ophisaurus ventralis Linneus. 

Number | Catalogue ° Sean W hen col- é aes Nature of NTE ee | Locality. lected: From whom received. specimen. 

4169 2 | Knoxville, Tennessee Mitchell!=.c2 sec steeseaee Alcoholic. 
4168 2 | Indian River, Florida G. Wiurdemann’- 222.222" do. 
4170 th (sparse scesosceccsoonsescane- Charleston College ------ do. 
5137 1 | Liberty County, Georgia -|..........----- Dre Wei dienes a-oeseen do. 
5138 i} Fort Morgan, 'Georeiar © .\2-25--44-5-e4- GoWrrdemanne—--.) =e do. 
5038 CRG) 4b eer eeenarin anna codesaieeccecc Dre Wa. donesss. oon do. 
9260 t |) Wilmington; North ‘Caro- |oo. 22 scsq- ses | eene ae eeteeee a eeeeeee do. 

| lina. 
6419 1 | Newbern, North Carolina-|..............- Capt. Wm. Holden ..---- do. 
5089 1 | Calcasieu Pass, Louisiana |..........-.--. G. Wurdemann ....-...- do. 
9359 ist; Johns River, Mloridars sess sseee- sees G. Brown Goode..-...---- do. 
5135 ie | Whicanopy.,Eloridawo- ces cnisee ae eeeeee nee Drid- He beansss-- sees do. 
8978 He}. Hlovida,.2-4.<: Beltane still os teenies ssl Soee ene ae ence eee eee eee do. 
9358 bv. Pensacola, Mlorida) 222 toe |b cac Jose occ ol seme eens eae nee Rees do 
5322 i), MHssissipDpilsasac420 aoe ser tenen see soeemes Dr. B. F. Shumard ....-.. do. 
4985 1) i. Arkansas ss 2s0i.¢226 2 5ecealtoseee ce cee cen Ree eee ent ete es eee do. 
5131 2) pot.jLowis, Missounice- aes |e oene Dr. Geo. Engelmann do. 
5130 3 | Charleston, South Carolina]............... Be ar oRoe Scorers Hoe Le do. 
6078 1 Jalapa, Mexicos .s2ecs see se omce's seen nel anne neon eran et eee do 
5129 1 | Between Arkansas River |.............-. pW BIO Ns ane stat eee do. 

and Cimmaron River, 
New Mexico. 

6073 1 | Kort Scott, "Arkansas 2252: |:22 2-22 ssee-- = 5 Lieut. Eustis, U.S. A do 
9360 I: | Sandas ocean ese ee es pam eee ae | we ayets mais arcisieniahsteo ome eee do. 
9357 1 nee Renee ee ree tel eee |i: ota whe DRE tee oe ee do. 
9687 2 | Arlington, Florida-.---..... May —, 1878 | G. Brown Goode....----. do. 

10584 1 | Clearwater, Florida.....-. ULys 1879" | tS.ceaWalker = ss--eeeee es do. 
10714 1 1 | Baraboo, Wisconsin ..-.--. Octs —-1880) | Ji. Wis W000. S22 os emeeees do. 
11400 4 Hor Macon, North Caro- | —— —, 1871 | Dr. H.C. Yarrow ...---.. do. 

ina. 
12048 3 | Mount Carmel, Illinois....) Nov. —, 1881 | L. M. Turner ........-.-. do. 
3201 1 | Indianolato Neuces, Texas|.....-.:...---- Capt. Popes -s<-5-264=- do. 
3193 I (St. Louis, Missounie2s- es | eeeeeee eee ee Dr. Geo. Engelmann..... do. 

104 (3) Ronee | Hawkinsville, Georgia. .--|.-..5--.----5-- J.B. MeDuttie...-.-.. ee do 
12783 1 | Gainesville; Plorida cose eeneoee eee vas Belli nc ocecersececes do 
UG BE EST SSP eee Staley North [Caro-iiteeee eeeeeee oe J. A.D. Stephenson ..... do. 

ina. 
BOBO) | aicad ni ciisa| si a sists x cis sraiags tia Ae chm Shae eee ee oR Neen do 
14076 Li) Nebraska: a... cee seen LO eee BME (Shaw. oo eae eee do 
14515 1 | Gainesville, Texas........ G. H. Ragsdale ...-...-... do. 

15535-7 3 | Cook’County, Texas 2s os|teeseee seen eee Gor eee ee do. 
16949 1 | Umatilla, Florida ......... ich ab ea eae C. L. Hopkins - do. 
BU fa ee ae Greenville, South Carolina]..............- I. C. Fitzgerald. - do. 
14724 1 | Rockwood, Tennessee ....|........------- Dr. J. A. Sewell .-- do. 
GOD00|soaee= =~ | wo on cic ecinnie sem nein cae ec iseten |e ere cee cee eee do. 

20811 1} Micanopy, Florida:22).224| sneer nee Dr. W.C. Johnson....--- do. 
13809 1 | Blackville, South Carolinal..............- Dr. 8S. B. Lartique --.-.----} do. 
13685 3) |/Georgiana, Florida 2-2 !2.2| 995 2 ee Wm. Wittefield ......... do. 
14142 | 2) Pilottown, Elorida-.c22s 0 os sen eeeeee C.C. Nutting .--..-.-.-.-. do. 

‘Proc. U. S. Nat. Mus., 1V, 1882, figs. 4, 5. 

* Zeitschr. f. Physiolgie, IV, pl. x1x, fig. 3. 

ei 
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OPHISAURUS VENTRALIS COMPRESSUS Cope. 

This subspecies is founded on a single individual, Cat. No, 21359, from 

the coast of South Carolina. Were it not for the existence of a few 

specimens in a few respects intermediate between this form and the 
ordinary one, there could be no doubt of its full specific distinctness. 

Its characters are so peculiar that the least that can be accorded it is 

the rank of subspecies. 

In the first place, the typical and only specimen has two interfrontona- 

sal plates, one anterior to the other. This character is partly developed 

in only one other specimen, Cat. No. 10584, from Florida. Two labial 

plates border the orbit below. These are separated by one or two rows 

from the orbit in all the 

specimens except in the 

type of the var. sulca- 

tus from Dallas, Texas, 

where one labial enters 

the orbit. A marked 

peculiarity is the com- 

pression of the head, 

body, and tail. The 
body is higher than 

wide, and the dorsal 

surface is narrow roof- 

shaped. The tail is 

more prominent on the 

middle line below than 

on the dorsal line, al- 

though the latter has 

not the flat character of 

other individuals. In 

fact this compression is 

absolutely unique in the Fig. 90. 
genus, the typical Va- CPHISAURUS VENTRALIS COMPRESSUS COPE. 

riety being flat-backed Aer 
South Carolina. 

Cat. No, 21359, U.S.N.M. 
throughout the length. 

Another peculiarity of 

this specimen is the narrowness of the caudal scales, which are longer 

than wide, conspicuously so beyond the basal region. ‘They are as 

wide as long, or even wider in the ordinary variety. The scales of 

the upper surfaces are in fourteen rows, of which only twelve are visi- 

ble above the lateral fold. They are angulate roof-shaped, and are not 

keeled. There are only two rows of scales between the canthal row 
and the superior labials; in the ordinary form there are three. The 

prefrontals are broadly in mutual contact, as in a few other specimens, 

as Cat. No. 10584. The auricular fissure is about two-thirds the length 

of the eye fissure. 
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Measurements.—Total length, 668 mm.; head and body, 185 mm.; to 

angle of mouth, 18 mm. 
The coloration is also peculiar, as already pointed out in the color 

table, this specimen being the only example of group K. The ground 

color of the anterior half of the body above the lateral fold with the 

head above the mouth is black; each scale, except some of those of the 
vertebral line, with one or more white centers. No vertical bands ante- 

riorly; cephalic plates with white spots on thin borders. From the 

middle of the length of the body the black rapidly fades to brown, and 

the light spots disappear, while the edges of the scales are paler than 

their centers. About the middle third of the length of the body a 
black stripe appears, which covers the adjacent halves of the third 

and fourth rows of scales above the lateral fold, and extends thence 

with sharply defined borders to near the end of the tail. Below this 

band the color is uniform straw colored. Belly, throat, and chin the 

same. 
The only specimen which resembles this one in color is Cat. No. 

10584, from Florida, already mentioned, which has one lateral stripe. 

But it has also a median dorsal stripe, and the anterior half of the 

body and head are straw colored, as in the striped forms generally. 

It is only the existence of Cat. No. 10584 that has restrained me from 

regarding the form compressus as a distinct species. And that speci- 

men has the normal form of body and tail and of scales. It is possible 

that that specimen is a hybrid between the two subspecies compressus 

and ventralis. 
Ophisaurus ventralis compressus Cope. 

Number 
Cxaleee of speci- Locality. From whom received. 

; mens. 

21359 1 | South Island, Georgetown County, South Caro- | E. P. Alexander. 
lina. 

CELESTUS Gray. 

Celestus GRAY, Aun. Mag. Nat. Hist., II, 1837, p. 288; Cat. Liz. Brit. Mus., 1st 

ed., 1845, p. 117.—Corr, Proc. Acad. Nat. Sci. Phila., 1868, p. 123. 

Siderolamprus COPE, Proc. Acad. Nat. Sci. Phila., 1860, p. 368. 

No lateral tegumentary fold. Digits 5-5. Prefrontal and inter- 

frontonasal plates fused. 

This genus is regarded as not distinct from Diploglossus by some 

authors. In the latter the interfrontonasal and the two prefrontals 

are not united, and the character is, in my estimation, amply sufficient 

to separate it from Celestus. The latter is related to it as Mesaspis is 

to Gerrohonotus, and both these genera exhibit the first stage of the 

fusion of cephalic plates which terminates in the simple condition seen 

in Anniella and other genera. 
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The greater number of species of this genus is West Indian, and no 

species has been found in continental South America. Three species 

occur in Central America, one of them, C. enneagrammus Cope, on the 

southern borders of the Mexican Plateau, and thus coming within the 

scope of this work; and two, C. bilobatus O’Shaughnessy, and C. eyano- 

chloris Cope,! in the high mountains of Costa Rica. This genus is one 

of the few which occur in both the West Indian and Central American 
regions. The genus Diploglossus occurs in tropical South America and 

in southern Central America, 
The species of Celestus differ as follows: 

I. Prefrontonasal plate. 

A. Scales in 32-38 rows. 
Keels of the seales 11, all equal, on posterior regions; anterior scales smooth, 

together in 386 rows; nasal plate extending to rostral; two loreals, both 

higher than long; ear minute, head and limbs very short, latter .75 for- 

mer and .2 from axilla to groin; a blackish lateral band above, cross-lined 

Detore spotted pekinese =a ee ere C. pleti Duméril and Bibron. 

Keels of the scales 15, all equal; one postnasal, two frenals, both on labials; 

ear meatus smal]. Serpentiform, fore limb five-sixths head, Brown, with 

darkalateralebandiaboy.erees. sess. c2leesce ese eee C. sagre Cocteau. 

Keels of scales equal, 10 to 16, smooth on {front of body; postnasals; two 

or three loreals; limbs well developed; dorsal scales with a yellow or 

blue center, forming lines which become obsolete in the old; side black- 

TSH, Sat G Re SoS ee eRe Ie eee Oe C. enneagrammus Cope. 

Seales in 36 rows, each with a central keel, which are very prominent on the 

tail; limbs weak, not meeting when oppressed; gray, with brown cross 

bands, which vanish ‘on the sides 22) 5252. 2. eee eee = C. rugosus Cope. 

Seales in 33 rows, each with a dozen striz and no median keel except on the 

tail, where they are strong; head scales striate, parietal and interparietal 

plates grooved; two pairs of loreals, each pair vertical; limbs strong; 

golden above, blue below .....-.............-.....-..(C,. cyanochloris Cope. 

Scales in 37 rows, striated, but not keeled; head smooth; two loreals in hori- 

: zontal line; sides with vertical brown patches. C. bilobatus O’Shaughnessy. 

AA. Scales in from 40 to 56 longitudinal rows. 

Scales 41-42 rows; keels 14; none larger; head narrow, sharp, muzzle longer 

than interorbital width; front plane; parietal separated from supraorbi- 

tals by two plates, loreal longer than high; gray, sides black, cross- 

banded lorealhioher than lone. s2 2 jo. = same e C. phoxinus Cope. 

Scales 41-42 rows; keels 15, a median stronger; front convex; distance be- 

tween orbits in front equal length muzzle; both loreals higher than long; 

one plate between parietal and supraorbitals; brown, a deep brown dorso- 

lateral band, and numerous longitudinal series of brown spots on the 

DBC Keres ate a sisislc c\iaicicave.= = == e/ois a's sassy eee Bede oor --C. weinlandii Cope. 

Scales 41-42 rows; keels 25, none larger; head flat, acute, muzzle longer than 

interorbital width; many close, short bay stripes; loreal higher than 

LON OM sels ae ke sae oS oe ea we acta eae Sean Seats C. badius Cope. 

Scales 41-42 rows; keels 25 to 35, one median much stronger; head shorter, 

obtuse, muzzle equal width between eyes; unicolor, with vertical lateral 

bars; two loreals, longer than high ..-..-.-....-..-..... C. stenurus Cope. 

1Proc. Acad. Nat. Sei. Phila., 1894, p. 200. 
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Seales 40-42 rows; keels 19, equal, scales plane; head elongate, narrow, 

muzzle longer than interocular width; brown, with 14 cross-bars on 

DAG ee ek ree nee ose eee Shoes nececces «ena. SUMAtUS Gmane 

Scales 46-50. rows; keels 34- 38, “an Sees pironeer on dorsal region; forin 

stout, fore limb one-third longer than head; tail much compressed; yel- 

low or light brown, with about 15 brown cross bands...C. occiduus Shaw. — 

CELESTUS ENNEAGRAMMUS Cope. 

Celestus enneagrammus Corr, Bull. U.S. Nat. Mus., No. 32, 1887, p. 43. 

Siderolamprus enneagrammus COPE, Proc. Acad. Nat. Sci. Phila., 1860, p. 368. 

Diploglossus steindachneri Corr, Proc. Acad. Nat. Sci. Phila., 1864, p. 179.— 

Bocourt, Miss. Sci. Mex. Rept., 1879, p. 383, pl. xxuJ, fig. 3, 3a, 3b. GUNTHER, 

Biol. C. Am. Rept., p. 34, pl. xxu1, fig. AA—BOULENGER, Cat. Liz. Brit. Mus., II, 

1885, p. 293. 

Celestus steindachnerii COPE, Proc. Acad. Nat. Sci. Phila., 1868, p. 123. 

Diploglossus chalybeus Copx, Proc. Acad. Nat. Sci. Phila., 1866, p. 321. 

Celestus chalybeus Corr, Proc. Acad. Nat. Sci. Phila., 1866, p. 321; Proc. Amer. 

Phil. Soc., XXII, 1885, p. 170. 

Dorsal scales striated, not keeled. Rostral not quite so wide as the 

genial. Interfrontonasal large, irregularly pentagonal. Frontal longer 

than wide. Frontoparietals present. Nasal scute in contact with the 

rostral. Two postnasals superposed. Two or three loreals, the anterior 

often obliquely divided. A preocular. A subocular. Maxillary teeth 

with trilobate crowns. Trunk encircled with thirty-two to thirty-eight 

longitudinal series of scales, averaging thirty-six at the middle of the 

body. This species, like Diploglossus bilobatus, has the limbs well 

developed. It differs from that species in many particulars, especially 

in the shape of the cephalic plates. 

Length of head from the end of the muzzle to the posterior border of 

the occipital plate equals about twelve dorsal scales, and is one-seventh 

of the distance between the chin and the cloaca. The second pair of. 

supranasals (or prefrontonasals) are large and directed obliquely out- 

ward. The interfrontonasal is wider than it is long and articulates 

with the posterior concave border of the frontal. Frontal relatively 

long, narrower in front than behind. Five supraoculars, of which the 

second is wide in front and is in contact along that side with the inter- 

frontonasal. The nasal, somewhat lengthened, is pierced posteriorly. 

Postnasals small, quadrilateral, and superposed. Of the three loreals, 
the middle one, when present, is the largest, and is pushed upward on 
the muzzle, extending above the canthus rostralis and rarely reaching 

the labials. Postloreal square, followed by a small median preocular. 
Finally, the subocular represents a very long rectangle. The supra- 
labials, ten on each side, of which the seventh and eighth, not so deep 
as the others, support the subocular scute; the ninth is small and pen- 
tagonal; the tenth, still smaller but similar in outline, is succeeded by 
scutella similar to those on the cheek, which extend to theear. Hight 
pairs of inferior labials. Rostral not quite so large as the genial. The 
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postgenial precedes three pairs of submaxillary plates, first pair of 

which are in contact along their internal sides. 

The trunk is depressed, of medium length, covered with scales, 

which form thirty-four longitudinal series; the median dorsal series is 

composed of seventy-seven scutella, counting from the nape of the 

neck to the posterior level of the thighs. Scales on the under surface 

of the body smooth, but those on the back and sides are striated, hav- 

ing sixteen strive. Preanals are polygonal, not exceeding in size the 

ones which precede them. Scales of the normal region of the tail sim- 

ilar to those on the body; those on reproduced portions are distinctly 

keeled, forming by contact long prominent lines. Limbs relatively well 

developed; length of arm to the end of the middle finger more than 

one-third longer than the head. Toes of unequal length, the fifth of 

each foot being the longest. 

Measurements.—Total length, 204 mm.; length of body from chin to 

anus, 112 mmn.; length of tail, 92 mm.; length of head from the end of 

the muzzle to the posterior border of the occipital, 16 mm.; length of 

head from the end of the muzzle to the anterior border of the ear, 17 

min.; length of head to the level of the temples, 13 mm.; length of arm 

to the extremity of the middle finger, 23 mm.; length of leg to the 

extremity of the longest toe, 30 mm. 

General tint olive yellow; three wide, longitudinal, brown bands 
extend along the back and sides, the middle one, beginning at the 

muzzle to the anterior part of the tail, is distinguished from the two 

lateral by narrow lines of golden yellow, or, in young specimens, blue; 

its width comprises nine series of scales, each of which has the central 

longitudinal line. The lateral bands are thickly strewn on the neck 

and flanks with small yellow circular spots rimmed with dark violet, the 

effect being that of a black and yellow trellis. The dorsal scales have 

their borders brown. The cheeks and lower surfaces of the body are 

bright yellow, except the throat, which is of a pale tint of the same color. 

Six specimens of this species are before me, all from the Orizaban 

district of the Toltecan subregion, except one from Costa Rica. (See 

chapter on geographical distribution.) All have two preloreals, one 

above the other, except one. In one of the former the supraloreal 

extends down to the superior labial plates between the pre-and post- 

loreals on one side only, an evident anomaly. In the specimen with but 

one preloreal I proposed the species C. chalybeus. This specimen has 

apparently fewer longitudinal rows of scales than the others, but I find 

that the apparent number of scales depends on the locality in which 

they are counted. Thus the type of D. chalybeus has thirty-four rows 

on the posterior part of the body and forty on the anterior part. Other 

Specimens display the same character. This explains the discrepancies 

in the figures given by authors. This species was first described from 
a young example from Jalapa in the museum of the Philadelphia 

Academy. Specimens in the museums of London and Paris are from 
the plateau of Guatemala. 
\ 
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Celestus enneagrammus Cope. 

| Number 
Culsiiene of speci- Locality. From whom received. Nature of specimen. 

it mens. 

6342 1 | Orizaba, Mexico-...-..-...-.. He Sumichras ti. s-c-sieeeeres Alcoholic. 
WS emace CO ec sceee emcees se ssca lees WI) GPa ee Acsecbacsceccc: do. 
1 | Tehuantepec, Mexico.......|/..... OB Seroe bros Sac ssocr: do. 

GERRHONOTUS Wiegmann. 

Gerrhonotus WIEGMANN, Isis von Oken, 1828, p. 379; Herpetol. Mex., 1834, p. 
29.—WAGLER, Nat. Syst. Amphib., 1830, p. 158.—DUMERIL and BIBRON, V, 

1839, p. 394.—Gray, Cat. Brit. Mus., 1st ed., 1845, p. 53.—Copn, Proc. Am. 

Phil. Soe., 1877, p. 96.—Bocourt, Miss. Sci. ‘Mex. Rept., 1878, p. 317. os 
LENGER, Cat. Brit. Mus., 2d ed. II, 1885, p. 266. 

Pterogasterus PEALE and Come Journ. Acad. Nat. Sci. Phila., 1830, p. 234.—Cors, 

Proc. Am. Phil. Soc., 1877, p. 96. 

Abronia Gray, Ann. Mag. Nat. Hist., I, 1838, p. 389; Cat. Liz. Brit. Mus., p. 53. 

Elgaria GRAY, Ann. Mag. Nat. Hist., 1, 1838, p. 390; Cat. Liz. Brit. Mus., p. 54. 

Scales of body in compact dorsal and ventral sheets, separated by a 

lateral interval of soft skin, and arranged in transverse series; those 
of the tail in bony rings or whorls. Throat without fold; external ears 

distinct; head above with rather regular plates. Limbs weak, short; 

anterior scarcely smaller than posterior, all with five digits terminated 

by short claws nearly concealed by a sheath of two scales. Nostrils 
lateral; no femoral pores. 

Osteology.—A skeleton of the G. multicarinatus from the U.S. National 

Museum furnishes the material for the osteology of this genus. 

The premaxillary has a well-developed spine and a truncate palatal 

border. Its alveolar border is short, and it forms but a small part of 
the inferior narial border. Nasal bones not short in front, rather nar- 

rowed by the maxillary and prefrontals on each side. Frontal narrow, 

Single, partly inclosing olfactory lobes of the brain below, but the 

incurved lateral walis not touching. Parietal with small pineal fora- 

men far behind coronal suture. Supraoccipital loosely articulated, and 

Separated by suture from exoccipitals. Prefrontal not tuberiferous, 
produced posterior to middle of supraorbital border. Postfrontal cres- 

centic, equally united with frontal and parietal. Postorbital splint- 

Shaped, with very slight contact with the jugal, and long contact with 

the supratemporal. Jugal slender, reaching anteriorly the small lach- 
rymal. Paroccipital narrowly exposed posteriorly, well produced 

upward on the distinct parietoquadrate arch. Quadrate with one 

deeply excavated conch, which is external. Vomers in close apposition 

in front, separated by a fissure posteriorly; the anterior portion exca- 

vated medially. Palatines descending from the plane of the vomers; 

the vomerine and maxillary processes about equal; main plate rather 
narrow. Palatineforamenlarge. Pterygoid contracting gradually into 

posterior slender portion; basipterygoid well developed. Presphenoid 
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wanting. Sphenoid and basioccipital separated by suture; descending 

tuberosities of the latter strong, compressed. Epipterygoid originating 

below opposite basipterygoid; above resting on anterior process of 

petrosal, and touching parietal just behind an obtuse descending angle 

of the deeurved border of the same. Subforaminal portion of petrosal 

shorter than supraforaminal portion, inclosing a very narrow down- 

looking groove. Basioccipital and exoccipitals coossified; condyle 

small, simple. 

Meckel’s canal closed except distally, where it is open on the wnder 

side of the ramus. Coronoid developed anteriorly on external face of 

ramus, the dentary not reaching behind its anterior border. Splenial 

elongate, partly external; angular mostly external; surangular con- 

fluent with articular. Angle horizontal, incurved, with rounded border 

and coneave superior surface. 

Hyoid apparatus displays no second and rather short first ceratobran- 

chials. Hypohyal rather long, the ceratohyal extending a little beyond 

its extremity, and widened at the posterior third. A free epibranchial, 

which has a bifurcate anterior extremity at that of the ceratohyal, and 

extends posteriorly but little behind the ceratobranchial. 

Five cervical intercentra, and two cervicals besides atlas without ribs. 

The odontoid is coossified with the axis. Ribs extend to sacrum. 

Sacral diapophyses distinct from each other. Dorsal vertebrie without 

zygosphen, prezygapophyseal facets not continued on neural arch. 

Caudal diapophyses present; centraof middle region segmented through 

them; chevron bones intercentral. Neural spines low, higher on caudal 

region. 

Suprascapula much larger than scapula; no proscapula. One large 

coracoid notch. Sternum without fontanelle, with three ribs and two 
attached to xiphoid rod. 
lium without prominent angulus criste; acetabulum entire; pubes 

uniting at an acute angle; pectineal angle medium. Ischia with promi- 

nent tuber. > 

The detailed common characters of this genus will be found more 
fully among the specific description. The chief peculiarity is in the fold 
or strip of soft skin on each side, usually covered by the overlapping of 
the lower sheet on the upper. The dorsal scales are arranged in trans- 
verse series on each side, which pass a little obliquely backward on 
the back, so as to meet at an obtuse angle and not alwaysevenly. The 
svales of the tail are in thick bony rings, easily separating, so that it is 
very rare to see a specimen which has not lost its tail and had it repro- 
duced. In this case the indications of length afforded by the stump 
are very uncertain, and have given rise to grave errors in framing spe- 
cific characters. It is probable that in none is it less than one and one- 
half or one and three-fourth times the head and body. 

In the North American species there are always twelve longitudinal 
rows of ventral scales, and fourteen to sixteen dorsal; the latter usually 
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carinated. The transverse series on each side vary from thirty-nine to 

fifty-two. The head plates are quite symmetrical; their general char- 

acter will be found detailed under G@. multicarinatus. The variations are 

in the size of the large median frontal and of the outer nasals; the 
number of the postnasals, whether two, three, or four; and the outer 

row of supraorbitals, whether three or two. 
Young individuals are much more brilliantly colored than adults and 

have a more distinct color pattern of alternating light and dark cross- 

bars. On young individuals were proposed the species G. cwruleus and 

G. webbii. The colors fade out with maturity in most of the species, 

becoming shades of olive or brown with lateral bars, or if brilliant 

colors are retained as in G. gramineus and G. auritus, the crossbars 

disappear. 

There is considerable irregularity in the scales of the head in some 
of the species, which renders it necessary to analyze closely their 

homologies. Between the prefrontals and the internasals on each side 
of the median or interfrontonasal plate there may be one, two, or three 

plates. When there is one, it generally meets its mate of the opposite 

side in front of the interfrontonasal. This plate is the prefrontonasal. 

Sometimes, as G. auritus or G. liocephalus, there may be another pair of 

prefrontonasals, which may or may not meet in front of the interfronto- 

nasal. In addition to these there may be another, generally smaller, 

plate, which lies between the interfrontonasal and loreal on each side, 

which I eall the lateral prefrontonasal. This never meets its mate of 

the other side, but is sometimes fused on one or the other side with the 

prefrontonasal. On the side of the muzzle there may be one or two 

scales between the nasal and internasal, the supranasals. Posterior to 

the nasal there may be one or two plates in contact with it, one above 

the other, the postnasals. Immediately in front of the eyes there are 

two plates, one above and one below, the preoculars, which may rarely 

be fused. Between these and the postnasals,or nasals when postnasals 

are absent, is one or two plates, the anterior and posterior loreals. 

When there is but one plate between the nasal and the postloreal, it is 

sometimes difficult to determine whether it is the preloreal or the post- 
nasal, In the case of G. burnettii I do not know which it is. It is 

probably preloreal, since in the allied G. multicarinatus the inferior post- 

nasal is sometimes wanting. 
The typical characters of the head plates are important as definitive 

of the species, but their variations render it necessary to rely on other 

characters. The Sonoran and Western forms are more difficult to dis- 

tinguish than the Toltecan. I append the following key, which will 

aid in their determination: 

I, Dorsal scales larger than ventrals. 

A. Two pairs of prefrontonasal plates. 

a Two loreals. 

No lateral perfrontonasals; elongate supraauricular processes ; green, 
scales reticulated with black; below yellowish.. G. auritus Cope. 
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AA. One pair of prefrontonasal plates. 
« Two loreals. 

f Lateral prefrontonasals present. 

Lateral prefrontonasals large; projecting supraauricular scales; 

nuchal scales in six rows; green, with angular brown cross bands. 
G. vasconcelosti Bocourt. 

Lateral prefrontonasals small; no projecting supraauricular scales; 

nuchal seales in six rows; green, with brown cross bands. 
G. teniatus Wiegmann. 

£ 6 No lateral prefrontonasals (postnasals present). 

Six rows nuchal scales; above dark brown with transverse series of 

VOUONF EIXOUS ssoeke4 ceacbs coceon docococcEDos G. deppei Wiegmann. 

Four rows of nuchal scales; no granules in lateral fold, which does 

not extend on neck; green, with black reticulations on seales. 

G. oaxace Giinther. 

Four rows of nuchal scales; granules in lateral fold, which extends 

on neck; green; scales with black reticulations, 
‘ G. gramineus Cope. 

Il. Dorsal seales equal or smaller than ventrals. 

A. Two pairs of prefrontonasal scuta. 

a Two loreals. 

Lateral prefrontonasals, postnasals present; scales keeled, in from 

49 to 55 transverse series on body, and 10 longitudinal rows on 

nape; above brown with more or less complete cross bands of 
black and white spots; form elongate... G. liocephalus Wiegmann. 

Lateral prefrontonasals and postnasals present; scales smooth in 

16-18 longitudinal series; above brown, with yellowish-white 

thombs on body; top of head yellowish white. G. rhombifer Peters. 

a a One loreal. ‘ 

Postnasals present; no lateral prefrontonasal; scales smooth in 10- 

12 longitudinal series; brown, sides darker .... G. modestus Cope. 

AA. One pair of prefrontonasal scuta, 

a Two loreals. 

f# Lateral prefrontonasals present. 

Lateral prefrontonasals small; scales, only six or eight median rows, 

obtusely keeled, nuchals smooth, ten or twelve rows; light brown, 

with well-spaced dark-brown cross bands... .----. G. kingit Gray. 

Lateral prefrontonasals small; all scales strongly keeled, nuchals 

in 10 rows; prefrontals in contact; light brown with 7 dark-brown 

cross bandsion body ~--....2---.--.=. G. nulticarinatus' Blainville. 

Lateral prefrontonasal small; all scales smooth or obsoletely keeled; 

nuchals in about 12 rows; yellowish olive, with 10 cross bands on 

Dodi Aa see mosesess cc-5ss 252 Seeeaas G. nobilis Baird and Girard. 

f£ 2 No lateral prefrontonasals. 

No postnasals; scales strongly keeled, nuchals in 12 longitudinal 

rows; 10 upper labials; dark brown, with ten to twelve darker 

CLORBUDANUS OMbOd yess: 1-5. eee ae aereee eee ate G. burnettii Gray. 

Postnasals present; scales weakly keeled, 10 nuchal rows; 11 upper 

labials; light brown, no cross bands; small lateral spots. 

G. principis Baird and Girard. 

@ a One loreal (no lateral prefrontonasals; postnasals present). 

Twelve nuchal rows, with all the dorsals, keeled; 11 upper labials; 

brown, with 10-12 darker bands; below olive.. G. burnettii Gray. 

‘Inferior postnasal sometimes wanting. 
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Eight rows of nuchal scales, with the dorsals, except three or four 

median rows, smooth; no supranasal, two postnasals; prefrontals 

broadly in contact; brown, with a blackish dorsolateral stripe; 
below yellowish, each scale with a black spot.. G. monticolus Cope. — 

Eight rows of nuchal scales, with the lateral dorsal rows smooth; a 
supranasal, two postnasals; prefrontals separated by interfronto- — 

nasal; olive above, with black vertebral line; sides and lower 
surfaces black, spotted with greenish white.. G. obscurus Giinther, 

The distribution of these species is as follows: 

ARCTOGEAN REALM. 

MEDICOLUMBIAN REGION. 

Western subregion. 

Gerrhonotus principis Baird and Girard, G. burnettii Gray, G. multicarinatus Blain- 

ville. : 

Sonoran subregion. 

G. multicarinatus Blainville, G. kingiti Gray, G. liocephalus Wiegmann, G. nobilis 

Baird and Girard. 

Toltecan subregion—Orizavan district. 

G. teniatus Wiegmann, G. deppei Wiegmann, G. gramineus Cope, G. oaxace Giinther, 

G. liocephalus Wiegmann. 

NEOTROPICAL REALM. 

CENTRAL AMERICAN REGION. 

Guatemalan Plateau. 

G. auritus Cope, G. vasconcelosii Bocourt? G. modestus Cope. 

Costa Rican Plateau. 

G. monticolus Cope,? G. rhombifer Peters. 

Species of this genus are less active in their movements than those of — 

our Scincide and Teiidz. I have observed the G. multicarinatus in its 

native forests, and found it not difficult of capture. 

GERRHONOTUS GRAMINEUS Cope. 

Gerrhonotus gramineus COPE, Proc, Acad. Nat. Sci. Phila., 1864, p. 179.—GUNTHER, 

Biol. Centr.-Amer. Rept., p. 36, pl. xxIv, fig. B.—-BOULENGER, Cat. Liz. Brit. 

Mus., 2d ed., II, 1885, p. 269. 

Two pairssupranasals; the posterior (or prefrontonasals) longitudinal, | 

elongate, nearly equal to prefrontals; internasal smaller than fronto- 

nasals. Five short supraoculars, embracing three or four smaller scales. 

Six superciliaries. Eleven supralabials, the eleventh continuous witl 
the swollen posterior temporal scales. Two postnasals, the smaller 
above the larger; one very large frenal, and one moderate preocular 
and three suboculars. Six in first, five in second row of infralabials. 

Muzzle not produced; plates of head thickened and roughened, espe- 

cially enlarged on the temporal and occipital region. Dorsal scales in 
twenty-three longitudinal series from nape to base of tail, and in thirteeen — 



CROCODILIANS, LIZARDS, AND SNAKES. a 

longitudinal rows; in form twice as long as wide, thick, with an obtuse 

keel, roughened in old specimens, Abdominal scales in twelve and 

fourteen series, smaller than dorsals; lateral fold very weak, including 

a few granules mixed with larger scales. Extended limbs overlapping 

the posterior, reaching wrist or palm. Lengths of fingers, beginning 

with the shortest, 1, 5,2, 3,4; of toes the same. Four preanal plates, 

rather larger than the abdominals. Scales of superior surface of tail 

not more strongly keeled than dorsals. 

Above, bright pea green, each transverse series of scales blackish at 

the base and yellowish at the tips; rugosities of all scales black. Below, 

pale green, with a reddish tint in some, gular region and lower jaw 

yellow, abruptly separated from the green of the neck; eyelids yellow. 

Measurements.—Length of head and body, 105 mm.; length of head, 

inclusive of postoecipital plate, 27 mm.; width of head at temporal 

region, 23 mm.; length to axilla, 44 mm.; length of fore leg, 32 mm.; 

length of fore foot, 13 mm.; length of hind leg, 40 mm.; length of hind 

foot, 19 mm.; total length of smaller specimen, with tail, 215 mm.; 

length of tail of small specimen, 130 mm. 

This species has been found so far only in the elevated forests of the 

region about the voleano of Orizaba or Citlaltepetl. Its coloration is 

handsome, and is calculated to conceal it in forest vegetation. The 

same style of coloration characterizes the Gerrhonotus auritus Cope, 

which inhabits similar situations on the plateau of Guatemala, While 

referring to this species I correct an error into which Boulenger has 

inadvertently fallen in describing this species. He distinguishes it 

from the Barissia fimbriata Cope, which resembles it in the elongate 

yellow preauricular processes, by the presence of * three pairs of shields 

between the frontal and the rostral,” while the B. fimbriata has “ four 

pairs of shields.” Now the G. auritus has four pairs of shields between 

the frontal and the rostral plates, and in my original description I 

stated that the second pair of internasals is divided—that is, there are 

two pairs of prefrontonasals. These, with the internasals, are exclusive 

of the prefrontals. 
Gerrhonotus gramineus Cope. 

Number | 
Catalog : F a ~ ~ : : 
ate gue, of speci- | Locality. From whom received. Nature of specimen. 

| mens. 

= : ae | ‘ ; eM 
7083 2 | Orizaba, Mexico.-........... i. Sumichrast/-<-2-<-<2.<..- | Alcoholic. 

GERRHONOTUS OAXACZ Gunther. 

Gerrhonotus oaxace GUNTHER, Biologia Centrali-Americana, Reptiles, p. 36, pl. 

XXIV, fig. AA—BOULENGER, Cat. Liz. Brit. Mus., 2d ed., II, 1885, p. 268. 

Gerrhonotus (Abronia) gramineus BocouRT, Miss. Se. Mex., Rept., 1878, p. 330, pl. 

XXxI, A, figs. 6, 6a; not of Cope. 

Head wide posteriorly; temporal and nuchal regions covered with 
projecting scales. Nasal scute separated from the rostral. Anterior 
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border of the tympanum furnished with flat or slightly convex scales, 

One pair of prefrontonasals and two small supranasals. Nine to ten 

pairs of supralabials. Mental divided. Dorsal scales larger than the 

ventrals and slightly swollen longitudinally. Lateral fold inconspicu- 

ous. Tail of medium length. General color greenish yellow, with wide 
black transverse bands. 

Head flat above, depressed in the occipital region, covered with 

scales having the surface finely rugose; length from the end of the 

muzzle to the middle of the auricular opening equaling seven or eight 

rows of dorsal scales, and entering four and one-third times into the 

space comprised between the chin and the anus. Muzzle short, having 

two internasal scutes and two small supranasals; the two internasals 

are in contact in front with the rostral, and on each side with the first 
supralabial; the two prefrontonasals, of much larger dimension, are 

hexagonal; the interfrontonasal, which is smaller, is quadrilateral and 

is in contact in front with the two preceding, and behind with the pre- 

frontals. The supranasals, very small, are situated one to the right. 

the other to the left, between the preceding scutes and the nasal seale. 

The prefrontals are hexagonal and are smaller than the prefrontonasals, 

The frontal is relatively short, obtusely angled in front, with a sharp 

posterior angle, which is truncate at the extremity by the interparietal, 

which is rather large, and is in contact in front with the frontal and 

the frontoparietal, on each side with a large parietal, and behind with 

three very narrow occipitals. The latter are followed by two rows of 

convex nuchal scales. Each of the supraocular demicircles is protected 

by eight projecting scales (five large and three exceedingly small) and 

is bordered exteriorly by a series of fine superciliary scales, of which 

the first is more developed than the others. Nostril pierced in the 

posterior part of the nasal plate; this latter is subrectangular and is in 

contact before with one of the internasals; above with the supranasal 

and upper nasoloreal, below with the first two supralabial plates, and 

behind with the inferior postnasal. 
The loreal scutellum is rhomboidal and rests on a part of the third 

and fourth supralabial; the second loreal is large and irregularly hex- 

agonal; the preocular is subquadrilateral and precedes two suboculars, 

There are nine or ten supralabials; the first seven or eight are quadri- 
lateral, the following, rather higher, is pentagonal, and the last, a long 

one, has a sharp angle directed backward; the nine pairs of inferior 

labials are well developed. Aperture of the ear triangular, overhung 

by the projecting temporals, and bordered in front by three or four 

small convex scales and behind by sealy grains. Mental divided and | 

succeeded on the right and left by four plates; those of the first pair 
in contact on their inner borders, and the outer borders of all separated _ 
from the inferior labials by one row of scales. The throat scales are — 

flat and closely resemble those on the breast; on the sides of the neck | 

they are tubercular; but the region above, between the ear and arm, is | 
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covered with fine granulations. Lateral folds well marked, each start- 

ing in front of the arm and terminating at the side of the cloaca. 

Dorsal scales subquadrilateral, surmounted by a slight longitudinal 

ridge, forming thirteen or fourteen longitudinal series and twenty-five 

to twenty-seven transverse ones from the nape of the neck to the pos- 

terior border of the thighs; the cervical series contain but four scales, 

and not six, as in G. teniatus. The ventral plates are quite small, and 

form fourteen longitudinal series at the middle of the trunk. Cloacz 

bordered with four scales, slightly larger than those which precede 

them. Tail one-third longer than the head and trunk, encircled with 

twenty-six whorls of scales. Limbs similar to those of G. teniatus, 

both in dimensions and scaling. 

Measurements.—Total length, 250 mm.; length of head from end of 

muzzle to the middle of ear, 23 mm.; length of head to border of 

temples, 18 mm.; length of body from chin to anus, 111 mm.; length 
of tail, 139 mm.; length of arm to the extremity of the middle finger, 

26 mm.; length of leg to the extremity of the longest toe, 32 mm. 

General tint, a greenish yellow; on the neck and trunk are six trans- 

verse black bands, very wide on the upper parts, and narrow on the 

sides where they join and disappear on the belly. On the tail the 

bands are very wide above, and become faint, narrow lines on the under 

side. The top of the head is ocher yellow, but the small, exible pro- 

tuberauces on the scales are dark brown. The sides of the neck, from 

the temporal region to the junction of the arm, are black; there are 

sinall black spots on the supralabials, another spot, starting behind 

the eye, extending obliquely backward and downward. Lower sur- 

faces of the body yellow, and the bases of the abdominal scales 

blackish. ° 

M. Bocourt distinguishes this species from G. teniatus by the fol- 

lowing peculiarities: The temporal and nuchal plates are more promi- 

nent, and present the appearance of grains of maize; the lateral scales 

of the neck and throat are larger and tubercular, while on the region 

above, from the ear to the junction of the arm, the seales are small and 

granular; finally, the first cervical series is composed of four elevated 

scales, and not six flat ones. Giinther distinguishes it from the G. 

gramineus, with which Bocourt confounded it, by the following charac- 

ters: The sides of the neck are covered with large irregular scales, sep- 

arated from the nuchal scales by a naked span, with few granules; no 
granular scales in the lateral fold; dorsal scales considerably smaller, 

that is, in more numerous rows; ventrals smaller and more numerous. 
Bocourt received this species from Mount Orizaba, where Sumi- 

chrast found it at an elevation of 3,000 meters. He also reports it from 

Oaxaca, whence also Giinther has it. No specimens contained in the 
U.S. National Museum. 

NAT MUS 95 35 
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GERRHONOTUS TANIATUS Wiegmann. 

Gerrhonotus taniatus WIEGMANN, Isis, 1828, p. 379; Herpet. Mexico, 1834, p, 32, 

pl. 1x, fig. 1.—DuM&ERIL and Brpron, Erp. Gén., V, 1839, p. 399.—O’SHauGu- 

NEssy, Ann. and Mag. Nat. Hist., 1873, p. 45.—Copr, Proc. Amer. Phil. Soe., 
1877, p. 96.—BOULENGER, Cat. Liz. Brit. Mus., IT, 1885, p. 270. 

Abronia teniatus GRAY, Cat. Spec. Liz. Coll. Brit. Mus., 1845, p. 53. 

Gerrhonotus (Abronia) taniatus BocouRT, Miss. Sci. Mex. Rept., 1878, p. 327, pl. 

XxI, A, figs. 4, 5. 

Head flat on top; wide behind and covered in the temporal regions 

with convex scales. Nasal scute separated from the rostral. Upper 

edge of the tympanum bordered with granular scales. One pair of 

prefroutonasal plates, a pair of internasals, and a supranasal. Eleven 

or twelve pairs of supralabials. Mental divided. Dorsal scales show- 

ing a slight longitudinal swelling, and larger than the ventral plates. 

Lateral fold small. Tail of medium length. Color greenish gray, with 

transverse bands of dark green. 

Head rounded in the temporal region and covered with finely rugose 

scales; length to the middle of the auricular opening equal to eight 

dorsal scales, and entering four times and a half into the space from 

the chin to the anus. Muzzle covered with seven scales; the two inter- 
nasals in contact with each other and anteriorly with the rostral and 

on each side with the first supralabial. The prefrontonasal is larger 

and is hexagonal. The interfrontonasal is equally large, and is hex- 

agonal and in contact vith six plates; in front with the prefrontonasals, 

behind with the two prefrontals, and on each side with the upper loreal 

plate, which in this species is recurved on the upper border of the 

muzzle. The supranasal is rectangular in outline, and is placed to the 

right and left above the nasal scute; the prefrontals are irregularly 

hexagonal, and each of them articulates behind with the frontal; the 

latter is relatively short, is obtuse-angled in front and sharply so at 

the back, with the point truncate and in contact with a narrow lozenge- 

shaped interparietal. The latter is in contact with six scutes; in front 

with the preceding and with two frontoparietals, on each side with a 

large parietal, and behind with the occipital. The occipital is in con- 

tact, right and left, with a postparietal scale, and is followed by two 

ranks of nuchal scales. There are five supraocular plates, which 

embrace three or four smaller scales between themselves and the super- 

ciliaries. The temples are prominent and are covered with convex 

Scales. Nostril opening pierced at the posterior part of the nasal 
plate; the latter in contact anteriorly with the first labial plate and 

with the internasal; above with a small supranasal, below with the 

second supralabial, and behind with two small superposed nasoloreals. 

These latter are in front of one loreal or two superposed, of which the 

top one is the smaller and is recurved on’ the upper face of the muz- 

zle; the freno-ocular is large and irregularly hexagonal; the lower 
side, rather narrow, rests on the fifth supralabial; the subquadrilateral 
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preocular is followed by three small suboculars. There are eleven or 
twelve supralabials; the first nine quadrilateral; the sixth, which is 

the highest, in contact with the preocular; and the three last larger 

and pentagonal. Auricular opening triangular, overhung by the tem- 

poral region and bordered in front and above by granular scales. 

Inferior labials in nine pairs; mental divided and followed on the 

right and left by four submaxillary plates arranged as in G. deppii 

and separated from the inferior labials by a row of longitudinal scales. 

The throat is covered with scales similar to those on the breast; those 

on the sides are smaller, and the region between the ear and the arm 

is covered with granular scales. Lateral fold slightly indicated, com- 

mencing on each side in front of the arm and ending at the cloaca. 

Dorsal scales subquadrilateral, with a slight longitudinal swelling, and 

forming fifteen longitudinal series, and from twenty-eight to twenty- 

nine transverse ones from the nape of the neck to the posterior border 

of the thighs; the cervical series are composed of six scales. Abdomi- 

nal plates small, constituting twelve longitudinal rows; the anal 
region is bordered with six scales, of which the lateral ones are very 
small. ‘Tail a little longer than the body and head and with eighty- 
five rings of smooth scales. Limbs relatively longer than those of G. 

deppii, but covered with similar scales. Claws short and hooked. 

Measurements.—Total length of type specimen, figured by Wiegmann, 
“16 mm.; length of head, from end of muzzle to middle of ear, 20 mm.; 
width of head at the borders of the temples, 16 mm.; length of body, 
from chin to anus, 88 mm.; length of tail, 128 mm.; length of arm, to 
the end of the middle finger, 24 mm.; length of leg, to the end of the 
longest toe, 28 mm. 

Neck and trunk a bright green with seven transverse brown bands, 
which are a little wider on the vertebral region than on the sides. 
The tail has fifteen bands of the same color. The upper surface of 
the head shows the color deepened to a greenish gray, and the tem- 
ples are crossed obliquely by a black band. The inferior regions are 
yellow. 

M. Bocourt, from whom the preceding description is mainly taken, 
remarks concerning this species ‘that in general appearance it resem- 
bles greatly G. deppii, from which, however, it is distinguished by the 
following characters: (1) Dorsal scales are not so large, somewhat 
Swollen, constituting fourteen and not eleven longitudinal, less con- 
verging series; (2) two loreals, the upper slightly recurved on the 
muzzle; (3) different coloration, especially less brilliant.” 
A single specimen from Orizaba in the national collection agrees in 

every respect with the description of Bocourt except in the number of 
dorsal scales. Of these there are twenty-five transverse series and 
Seventeen longitudinal. As the inferior row is composed of two scales 
to each single scale of a cross-row, perhaps they should not be counted ; 
which leaves fifteen longitudinal rows. There is no superior loreal as in 
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Wiegmann’s type, but the interfroutonasal is entirely inclosed by the 

prefrontonasals and prefrontals, as in the second specimen from the 

Berlin collection described by Bocourt. There are only four preanals, 

Gerrhonotus teniatus Wiegmann. 

Number | ; 4 : 
of spec- Locality. From whom received. Nature of specimen. 
imens. | 

io sOrwaba, MexiGo) sen. cess ceas- ee | I SUMMCHIASU =< =-seea eee Alcoholic. 

GERRHONOTUS LIOCEPHALUS Wiegmann. 

Gerrhonotus liocephalus WIEGMANN, Isis, 1828, p. 381.—BocouRT, Miss. Sc. Mex., 

Rept., 1878, p. 342.—GUnNTHER, Biol. C. Am., Rept., p. 41.—BOULENGER, Cat. 

Liz. Brit. Mus., II, 1885, p. 275. 

Gerrhonotus tessellatus Gray, Cat. Liz., 1845, p. 53. —WIEGMANN, Herpt. Mex., 

1834, p. 32, pl. x, fig. 3; DUMERIL and Brsron, Erp. Gén., V, 1837, p. 405.— 

AuG. DuMERIL, Cat. Méth. Coll. Rept. Mus. Paris, 1851, p. 143. 

? Scincus ventralis PEALE and GREEN, Jour. Acad. Nat. Sci. Phila., VI, 1830, 

p. 233. 

? Gerrhonotus infernalis BAIRD, Proc. Acad. Nat. Sci. Phila., 1858, p. 225; Emory’s 

U. S. Mex. Bound. Surv., 1859, p. 11. 

? Gerrhonotus ophiurus COPE, Proc. Acad. Nat. Sci. Phila., 1866, p. 321. 

Gerrhonotus lemniscatus BocouURT, Nouy. Arch. Mus., VII, 1872, Bull., p. 105.— 

O’SuAUGNESSY, Ann. Mag. Nat. Hist., XII, 1873, p. 45. 

Pterogasterus ventralis Copr, Proc. Am. Phil. Soc., XVII, 1877, p. 96. 

Pterogasterus tessellatus COPE, Proc. Am. Phil. Soc., XVII, 1877, p. 96. 

Pterogasterus ophiurus Corr, Proc. Am. Phil. Soc., XVII, 1877, p. 96. 

Pterogasterus infernalis CopE, Proc. Am. Phil. Soc., XVII, 1877, p. 96. 

Pterogasterus lemniscatus COPE, Proc. Am. Phil. Soc., XVII, 1877, p. 96. 

This handsome species is widely distributed in eastern and central 

Mexico, where it is represented by three well-marked subspecies, which 

may yet come to be regarded as true species. <A fourth subspecies is 

found in western Texas, which differs less widely from the typical form. 

The characters of these subspecies are as follows: 

One preocular, two loreals, posterior canthal descending to labials. Legs separated 

by length of hind leg. Belly immaculate; tail shorter.......---.- G. 1. ventralis, — 
No preoculars, two loreals, posterior canthal descending to labials. Tail moderate; : 

extended legs separated by length of forearm; brown above, with ten cross bands; — . 

belly: black spotted 22.2... ee eee ee ee eee G. l. liocephalus. 

Two preoculars, three loreals, not separated by the single posterior canthal; pre-— 

nasal in contact with first labial. Tail 2.75 times head and body; extended limbs — 

separated by length of humerus; red, with ten light cross bands V-shaped back- — 

ward; belly black spotted -. 2:2 25325) seacoecens ees eae ns G. 1. ophiurus. < 

Three loreals, posterior canthal divided, each half corresponding to a loreal; pre- 

nasal separated from contact with first labial; tail twice head and body. Light , 
olive, with seven or eight dark cross-bars; below yellowish marbled with olive. 

G. 1. infernalis. — 

The first subspecies is Pterogasterus ventralis Peale aud Green,’ and : 

and the typical specimen is from the Valley of Mexico. The G. l. 

‘Journal Acad. Nat. Sci., Phila., VI, p. 223. 
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ophiurus Cope is from the State of Vera Cruz, from which region, as well 

as from Puebla, Oaxaca, and Guanajuato, the typical G. l. liocephalus 

has been sent. 

GERRHONOTUS LIOCEPHALUS INFERNALIS Baird. 

Gerrhonotus liocephalus infernalis BairD, Proc. Acad. Nat. Sci. Phila., 1858, p. 255. 

Body rather slender, very small, considerably depressed. Tail twice 

the head and body. Hind leg from knee equal to the head to ear. 

Dorsal scales in sixteen longitudinal and fifty-one oblique series; sixty- 

seven from chin to anus; tail with 127 whorls. Eight central or median 

dorsal rows of scales ob- 

tusely and faintly cari- 

nated (very obsoletely on 

the outer rows); central 

two or three rows on tlie 

tail similar; all the other 

scales perfectly smooth. 

Nasal plate applied only 

against the second labial 

and separated from the 

rostral. Three supple- 

mentary plates between 

rostral and internasal; 

the frontal hexagonal en- 

circled by six plates. 

Four postnasal, the up- 

per posterior very large 

and superior. Four lore- 

als instead of one. 
Above light olive, with 

seven or eight obscure 

bars of darker, bordered 

before or behind with Fia. 91. 
bars of the ground color, GERRHONOTUS LIOCEPHALUS INFERNALIS BAIRD. 

edged faintly with whit- Sik 
Texas. 

ish. Beneath yellowish, 

marbled coarsely with 

olive. Head plain. Tail nearly uniform reddish olive. 

The single specimen of this subspecies exhibits peculiarities of cephalic 

plates which, if constant, will at once separate it from all other known 

North American Gerrhonoti. The head is depressed, running forward to 

an acute point; pyramidal; the length two-thirds the width, which is 

five-sevenths the length to ear, which in turn is rather more than one- 

fifth (about two-ninths) the head and body. The mouth is unusually 
pointed and depressed. The difference in the cephalic plates from those 

Cat. No, 13636, U.S.N.M. 
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of G. multicarinatus appear to be caused by the development of three 

additional plates just back of the rostral, and the unusual size and more 

superior position of the upper posterior postnasal. The three supple- 
mentary rostral plates are all in contact anteriorly with the rostral; the 

median largest, separating the anterior pair of internasals, and in con- | 

tact behind with the two posterior internasals which are in apposition. 
The lateral supplementary plate separates the nasal entirely from con- 

tact with the rostral and the first labial, the nasal being restricted to the 

second labial. The posterior pair of internasals is large; longer than 

broad; bounded externally by the displaced anterior internasal and the 

upper first postnasal. The upper second postnasal is very large and on 

the canthus rostralis; almost entirely on thc upper surface of the head. 

The frontal is hexagonal and encircled by six plates, in front by the pos- 

terior internasals, laterally by the upper posterior postnasal (as large as 

the lower), and behind by the postfrontals; of these the latter are 

rather largest, the others nearly equal. The usually single loreal is 

replaced by four small plates, the anterior upper largest; the posterior 

upper smallest; the two lower square, equal, and forming a kind of bor- 

der to the upper labials. There are nine labials to the posterior infra- 

orbital, instead of eight. The supraorbital plates are five and three. 

The general color above is a dull, light greenish or true olive, with 

about seven obscure bands across the back and sides between head 

and tail, covering a width of some two scales. On the sides some of 

the scales adjacent to these dusky bars (not always the posterior ones) 

are edged with dull clayey whitish. The tail is scarcely varied anteri- 

orly, only there are some traces of the whitish edges. The under parts 

are light yellowish, obscurely marbled with the ground color of the 

back. The head is entirely uniform olive, except below. 

The lateral blotches are somewhat peculiarly constituted. The pat- 

tern is as if there were one vertical row of scales of a plain dark brown, 

and another behind this of the lighter ground color edged with whitish, 

the two then broken midway and the lower half transposed, so that on 

one row the lower scales are whitish, the upper brown; while in that 

posterior to it the lower are brown, the upper whitish; the succession 

below being thus white and brown, and above brown and white. The 

perfectly plain intervals cover about four rows. 

This lizard occurs throughout the first plateau country of Texas from 
the Rio Grande to the Red River. It has been found on the Helotes 

Creek by Mr. Marnock, and in Wichita County by Mr. Boll. I did not 
see it living; it is rather rare, and is said to inhabit rocky places. 

There is no evidence of its occurrence outside of Texas in the United 
States. It is not known to occur within the proper limits of the 

Sonoran subregion, but is common in the Tampican subregion of the 

Central American region of the neotropical realm. It must be regarded 

as an invader from that realm, but it ranges much farther north than 
any of the other forms of that fauna. 
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Gerrhonotus liocephalus infernalis Baird. 

| Number 
Sao gne of speci- Locality. | From whom received. | Nature of specimen. 

o | mens. | | 

3090 h 1 | Devils River, Texas --. ISS: Bak Kennerly -.-..-..- | Alcoholic. 
13636 | | | 

GERRHONOTUS NOBILIS Baird and Girard. 

Gerrhonotus nobilis BairD, U. S. Mex. Bound. Surv., II, Reptiles, 1859, p. 11, pl. 

XXV, figs. 1-8. 

Elgaria nobilis BaArRD and GIRARD, Proc. Acad. Nat. Sci. Phila., VI, August, 1852, 

p. 129; Fort Webster, New Mexico. 

Body slender, very small, much depressed. Tail two and one-fifth 

times the head and body. Dorsal scales in fourteen longitudinal and 

fifty-eight oblique series; sixty-two from chin to anus. Tail with 131 

whorls. Scales all entirely 

smooth, or the middle dor- 

sal rows with a very blunt 

obsolete carination. Frontal 

plate rhomboidal; large, sep- 

arating the internasals from 

the postfrontals. Two pairs 

of internasals and two of 

postnasals. Supraorbitals 

in scales of 5 and 38. Hind 

leg from knee equal to dis- 

tance from snout to ear, 

which is one-fifth the head 

and body. 

Ground color light yellow- 

ish olive; back with ten 

broad bars (three scales 

wide) edged behind with eee 
black, having a whitish mar- GERRHONOTUS NOBILIS BAIRD AND GIRARD. 

gin posteriorly. Tail with Hina 

thirty half rings of the Cat, No. 8763, U.S.N.M. 

same, changing behind into 
blotches. Sides with narrow black bars, on a light ground. Beneath 
greenish white, each scale spotted with blackish. 

The frontal plate of this species is smaller than in many others of 
the section, although it separates the posterior internasals from the 
postfrontals, the gap between them filled up by the upper posterior 
postuasal. It is quite probable, however, that occasionally the pos- 
terior internasals and the postfrontals may come into actual contact, as 
the former are considerably longer than in G. multicarinatus. I do not 
perceive any other special peculiarities in the cephalic plates. The 
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head is pointed and depressed; the height scarcely two-thirds the 
width, which is rather more than two-thirds the head to the ear. The 
tibial joint is very short; all the limbs unusually feeble; the fore legs 
extended forward do not reach to the eye, while in G. multicarinatus it 

reaches to the nostrils. 
The upper parts are of a light yellowish olive; the back with about 

ten transverse broad bars covering two or three rows of scales; the 
tail with about twenty-nine or thirty of the same. These are of a darker, 

more reddish olive than the ground color, suffused with brownish black 

behind, less conspicuously in front and the interval spotted with dark 

brown. They are margined posteriorly (on the edges of scales) with 

clayey white. Several of those along the middle of the back are 
broken above and the branches displaced or alternating. On the sides 

the posterior black border of the dorsal bars with their whitish edging 

is continued down to the fold on a single scale. There is almost nothing 

of this, however, on the side of the tail, except a slight shade of the 
lighter portion. The sides of the same are marked alternately with seven 

or eight olive and white spots, the former edged before and behind with 

black. The plates of the head above are blotched with dark brown. 

There is no trace of a dusky wash along the sides. The under parts 

are olivaceous white, each scale, except along the middle of chin and 

throat, with a biack spot. | 

Dr. Boulenger identifies this species with the G. ( Hlgaria) kingii Gray 

(G. multifasciatus of Dumériland Bibron). He, however, describes that 

species! as having six or eight median dorsal series of scales, keeled, 

which is not the case with the G. nobilis. 

Gerrhonotus nobilis Baird and Girard. 

| Number Catalogue) ~. : Rae When col- 7. h Gn Nature of 
Naa sale ee Locality. awaul. From whom received. specimen. 

8763 | 1 | Ralston, Arizona -.-..-.----. iWov. —, 1873 | Dr. C. G. Newberry ---- -- Alcoholic. 
3083 21 ON. DB. Re Rasurvey, s--es=4|-—=--- fesbogene Governor Stevens -.----- do. 
3076 | 2. | Sonora, MexiGovs-scaeces sae ase eter oes =e Captain Minos .........- do. 

GERRHONOTUS MULTICARINATUS Blainville. 

Gerrhonotus multicarinatus BLAINVILLE, Nouv. Ann. Mus. Hist. Nat., 1835, p. 289, 

pl. xxv, fig. 2.—Dumfrin and Bisron, Erp. Gén., V, 1839, p. 404.—HALrLO- 

WELL, Rept. U. S. Expl. Surv. R. R., X, Pt. 4, 1859, pl. 1x, fig. 1.—Bocour7, 

Miss. Sci. Mex., Rept., 1878, p. 357, pl. xx1¢, fig. 5. 
Cordylus (Gerrhonotus) mullicarinatus BLAINVILLE, Nouy. Ann. Mus., IV, 1835, 

p. 289. 

Gerrhonotus caruleus WIEGMANN, Isis, 1828, p. 380; Herp. Mex., p. 31.—BocouRT, 
Miss. Sci. Mex., Rept., 1878, p. 353, pl. xx1 ¢, fig 3.—GinTuER, Biol. C. Am., 
Rept., p.38.—Gray, Cat. Liz. Brit. Mus., 1845, p.54.—BOULENGER, Cat, Liz. 

grit. Mus., If, 1885, p. 273. 

Gerrhonolus wiegmannii GRAY, Cat. Liz. Brit. Mus., 1845, p. 54. 

Tropidolepis scincicauda Sk1tron, Am. Journ. Sci. 2d ser., VII, 1849, pp. 202, 312. 

' Cat. Liz. Brit. Mus., II, p. 268. 
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Elgaria scincicauda BAIRD and GIRARD in Stansb, Exped. Gt. Salt Lake, 1852, p. 

348; U.S. Explor. Exped. (Ch, Wilkes), Herp., 1858, p. 210, pl. xx111, figs. 1-9. 

Elgaria grandis BarRp and G1RARD, Stansb. Exped. Gt. Salt Lake, 1852, p. 176.— 

GirarD, Wilkes Expl. Exped., 1858, p. 212, pl. xx11, figs. 1-9. 

Elgaria marginata HALLOWELL, Proc. Acad. Nat. Sci. Phila., 1852, p. 179; Sit- 

greaves, Expl. Zoni and Colo. River, 1853, p. 114, pl. 01; young specimen. 

Gerrhonotus webbii BairD, Proc. Acad. Nat. Sci. Phila., 1858, p. 255; U.S. Mex. 

Bound. Surv. Rept., 1859, p. 11, pl. xx1v, figs. 1-10. 

Gerrhonotus (Elgaria) grandis O’SHAUGHNESSY, Ann. Mag. Nat. Hist. (4), XII, 

1873, p. 47. 

Gerrhonotus (Eigaria) scincicauda O’SHAUGHNESSY, Ann. Mag. Nat. Hist. (4), XII, 

1873, p. 47. 

Gerrhonotus (Elgaria) formosus O'SHAUGHNESSY, Ann. Mag. Nat. Hist. (4), XII, 

1873, p. 47. 
Gerrhonotus (Elgaria) principis O'SHAUGHNEsSY, Ann. Mag. Nat. Hist. (4), XII, 

1873, p. 47. 

Two pairs of internasals and two of postnasals, the hinder pair 

sometimes fused into one. Frontal separating widely the postfrontals 

and internasals. Supraorbitals in two series of five and three. Head 

very broad and swollen behind, where the width is more than two-thirds 

length to ear. Hind feet from knee equal or a little greater than this 

distance. Tail two and one-fourth to two and one-half times the head 
and body (in Cat. No. 3102a). 

Dorsal scales in fourteen transverse and forty-seven to fifty longitu- 

dinal series. Seales all prominently carinated, the carine equidistant; 

scales on anterior as well as upper face of limbs showing more or less 

carination, as also the sides of the tail. 

Color above yellowish brown or gray, with a series of ten to fourteen 

blackish rings, continued quite distiuetly across the back, and spotted 

behind with white even in the median region. 

This is a variable species, so much so as to have given rise to a 

number of synonyms. It was first described from a young specimen 

by Wiegmann as G@. ceruleus, a name which is absolutely erroneous as 

applied to the species in general. Another young individual gave rise 
to the synonym G. webbii Baird. 

In this species the body is cylindrical or subquadrate, rather 
depressed; the belly flattened. There is a decided constriction at 
the neck; the head as wide as the body, a little broader than high; 
the width two-thirds the distance from muzzle to ear, which again is 
two ninths the head and body. The tail is excessively lengthened, two 
and one-third times the head and body, though frequently much shorter 
owing to the breaking off and reproduction in a stump of the tail. This 
is shaped like the body, though less depressed; and without the soft 
skin of the sides, though with a shallow groove. The feet are short 
and feeble. 

On each side the body is a fold or strip of soft skin paved at inter- 
vals with small oval scales, with still smaller ones between them, 
especially on the sides. This begins at the ear and extends backward 
to the root of the tail, the legs being implanted in it. On the sides it 
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is about one-fifth the width of the belly sheet and is generally con- 

cealed by the folding of the latter over the sides of the dorsal. The 

two lateral strips of soft skin separate a dorsal and ventral sheet or 

plate which are very stiff and firm, the former rather broader than the 

latter. The scales on the sheets are arranged in transverse series, the 
dorsal, however, with a slightly backward direction on the median line. 

The scales on the tail are regularly whorled. 

The plates on the head are large and regular. There is a long nar- 

row vertical, concave on each side, wider behind (where it is truncated 
and three sided) than before, 
where it is two sided and obtuse 
angled. There are two post- 

frontals, a frontal, and two pairs 

of short, broad internasal plates 

to the rostral. The frontal is 

broad, rhomboidal, truncate lat- 
erally, and separates evenly the 

postfrontals and _ internasals. 

There is a large inner supra- 

orbital series of five plates, with 

a smaller of three in its external 

concavity. It is bordered exter- 

nally on the upper edge of the 

head by six plates. The nos- 

trils are lateral in a single plate 

next to the first and second 

labials, with two small plates 
behind it, sueceeded by a third 
postnasal, in most specimens 

divided into two; next comes a 

large loreal and a smaller ante- 

Fig. 93. orbital to the eye. There are 
GERRHONOTUS MULTICARINATUS BLAINVILLE ten upper labials and nine or 

ma ten lower. The infraorbitals are 
Spas 2 two; the postorbitals in two 

successive series of three and 
four small plates; then comes four vertical series to the ear. There 

are three median occipital plates in line with the vertical (sometimes 
only two), anterior largest, and three plates on either side larger than 

the rest. The distinction between plates of head and neck is, how- 

ever, very slightly marked. Above it may be known by the transition 

from the single occipital plate to the double dorsal series. There is a 

very slight tendency only to imbrication in the cephalic plate. 

The scales in the dorsal sheet are all conspicuously carinated, the 

upper ones very obtusely mucronate. There are fourteen ridges and 

rows of scales on the dorsal plate, all the scales quite equal in size, 

Ss 
BEN Dd 
SOR Om 

o— SO oe 

Cat. No. 7909, U.S.N.M. 
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about forty-eight from occiput to above anus. There is no median dor- 

sal ridge or row of scales, the scales forming an even number. There 

are about one hundred and thirty-six series of whorls or scales on the 

tail, all carinated except on the under surface. On the belly sheet are 

twelve series of scales, which are about as wide, but rather shorter 

than the dorsal, and consequently the whorls not continuous all around 

the body as they are on the tail. There are about sixty-three series 

of scales from the chin to the anus, about nineteen or twenty of them 

belonging to chin and throat. The lower labials are margined inter- 
nally by a series of wider plates, and these again by a series three 

times their width. 

The legs are weak and covered with overlapping scales, those on the 

inner surface smaller. The posterior surface of the thighs and humerus 

is like that of the lateral fold. The scales on the upper and anterior 

surface of the legs are carinate; those in the soles are smooth and 

tubercular. The digits on each foot are all unequal except the third 

and fourth, which are nearly equal and longest. The hind leg is but 

little longer than the fore; the forefoot about two-thirds the hinder. 

The scales are all hard and bony plates, very firm and distinct, covered 

by a thin epidermis. 

The cephalic plates are quite smooth in the young. With age they 

become wrinkled longitudinally, and the posterior extremities more 

angular, elongated, and imbricate. The upper parts are barred with a 

succession of reddish, black, and pale yellowish rings in such a manner 

as to render it difficult to say what is the ground color. There are 

about twelve narrow black rings on a single whorl from head to tail 

(and thirty-six or more on the tail). Each is bordered behind by grayish 

or yellowish white, usually on the edges of the same scale. These rings 

of black and white, though usually only the width of a single whorl, 

are not entirely regular, passing sometimes from one whorl to another. 

Anterior to the black the color is sometimes quite deep red, some- 

times light brown, passing gradually forward to the next ring into 

light olive gray. The under parts are light greenish olive, the edge of 

the scales paler. 

The red of the dorsal intervals usually fades in a whorl to a shade 

of brownish olive. The light edging to the black often tinges the base 

of the scales behind it and has much the character of specks of thick 

white-lead paint. 

The supposed differences between this species and FH. scincicauda dis- 

appear on comparison of a large series of specimens. Some from Mon- 

terey, California, agree with the types in the very thick head, but the 

coloration being perhaps more like that of the types of the supposed 

G. scincicauda. 

The common Gerrhonotus of northern California is very closely 

related to that found at San Diego, and although a comparison of a 

large series conveys a general impression of difference, they are not capa- 
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ble of exact and intelligible definition. The northern form, on the whole, 
is smaller, with a shorter tail, and decidedly more slender head and 
body. The scales are smaller, as shown by an average of 51 in a series 
instead of 47. They are less prominently carinated, especially on the 

arms and legs. , 

The color appears to differ in the more indistinct dorsal bands, which 

are usually more or less effaced along the back, where they also lack 
the distinct white specks bordering the black behind. 

The form called G. grandis is distinguished from the types of G. multi- 

carinatus by its greater smoothness, the absence of white spots on the 

back, and the more uniform olive-brown color. 

It is smoother than the types of G. scincicauda, the hind legs a little 

longer, the scales smaller, the frontal shorter, the tail apparently 

longer. The coloration is very different, being of a uniform clear brown 

olive, with dusky bars shading gradually into paler below, and sharply 
spotted on the sides with white. It is not, however, distinguishable, in 

my opinion, trom the typical forms either as species or subspecies. 

A specimen from Fort Tejon (Cat. No. 4129) differs quite decidedly 

from the types in having the head and body narrower and more elon- 

gated; the head to ear is not one fifth the head and body. The width 

of the head is not two-thirds the distance from snout to ear, which is 
one-fifth the head and body. There are 52 scales in a line from occiput 

to above anus, and 63 from chin to anus. The ridges of the scales on 

the sides are quite obsolete; those on the legs perfectly smooth, except 

a few faint indications on the upper edge. The legs are very feeble, 

the distance from the knee to the end of toes being equal to that from 

snout to ear; from elbow to end of claw is four-fifths this distance. 

There are about thirteen bands from head to anus. The bands on the 

back are more distinct and a good deal spotted behind with white. 

The geographical range of the Gerrhonotus multicarinatus is the 

Pacific district from Puget Sound to San Diego, California, and as far as 

the southern extremity of the Lower Californian peninsula, According 

to Mr. T. S. Palmer, the present form is confined to the chaparral belt. 
Stejneger is of the opinion that the Cape St. Lucas form is specifically 

distinct from the Californian, but I have not been able to substantiate 
the difference. He uses for the latter the name G. scincicauda Skilton. 

Gerrhonotus multicarinatus Blainville. 

re venice ’ | 
Catalogue) ~\ | A When : Nature of r f speci- socality. Tank No. of apeci Locality aullentane From whom received. specimen. 

he : a wee og A £ 

3104 L |“ California ss: «35.2803 eee] Ga Dr Tei Contekytcmaer seis 
3097 | 5 | San Diego, California.....]..........---.- Dr. Hammond -..-....---... 
3091 | 3 Jens. GO 5.2 cin, eee | eee Lieut. W. P. Trowbridge, 

US. A: 
3094 Millet. ote dO. 6.2554. 855055 Seen See eee Pir sore teceele 
3095 2. | California: ::.....-2502-228 oe eee Captain Williamson. .... 
3099 | hl ode Repo eraceas | [poeeceeeo aor a] Governor Stevens -....-- 
4131 i | Fort Tejon, California ....).........-.-..- Ce. i hhh) ie Aes ire eS 
3098 | 1'| Monterey, California .: 222/22 1.)sicelelee perch ag Trowbridge, 

S.A, 

Sit cae a) 
mr’ 

pct. s 

ve 
; 
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Gerrhonotus mullicarinatus Biainville—Continued. 

Number | 7 5 
eARorue of speci- Locality. eben | | From whom received. Aaa 

mens. 2 C 

| 
3082 I Monterey, Californian. -| oo on .n2.- Walliam Raylor 222 2e--. 
7909 1 LO eee eee woe ee oem me te ciocmeesisctne old Dr. Canfield ....... Seaee Alcoholic. 
9361 Lt Sanvoieoco;Calitornig ce. ji-scee see osee <a c Da CLositsse. oo aoe c iors do. 
9364 2 |eMort Vejon; Californians |js-.cs-----5 gE rip VASE a= ceeebeeer do. 
9362 1 | Mexican Boundary Survey |---.-- Aoncsece- |sboseoshonteSrescs Seesndce do. 
8338 | PAGANLODNI As soceyscee sacs oe |e ace -ccr yoaasios Pla SEONG) tease eeeie eee do. 
9363 MI eee tapa ite aes etna tel oy crave evarata ete atelier oct are che eee AIS he = re totoe ave ns Symic'a Smile maleate do 
11972 1 | La: Paz, Lower California.| —— —,1882 | L. Belding............... do. 
3085 1 | Presidio, Callfornia.......|.----- Sess ew: oe P. Trowbridge, | Type. 

3107 1 | San Franeisco, California .|...........--.- U. 'S. aploe Expedition - 
3077 1 | Feather River, California.|..........-...- Jeo DOWManNer sects sees 
3081 2) HortReading, Calitornia: 2) 5-)- - ~~ 0-6 DrsHamin onde casas. 
3080 Li || (OMGIE OV ose Soebonbedcotocdlibsceesdeasacse |cewcee cine emo ecwemencwn ase 
3093 2| San “Francisco, Caxliforniais|ede.teecec ose: RADsCuttss: sate oe | Select. 
3100 1 | Bodega, Calitornia. ....--. hse tates ears Dr. J.S. Newberry...---- | 
9335 1 | Northwest Boundar Vi ais bisis feereteisinicie isere nisl Dr. C. B. RK. Kennerly .-..| Type. 
8622 3) Calitonmnias-eeecssasne-e- =e —— So || Drv iC vanrowiessse acs do. 
8625 4 | Santa Barbara California.| July —, 1875 | H. W. Henshaw ..--.-.--. | do. 
8626 oWsanta Cruz clsland) Cali-n| time 18751 se een Olneeea deem ec aciecesece do. 

fornia | 
10795 1 | San Francisco, California.| —— —,1880 | Prof. D.S. Jordan.-....... do. 
9057 1G WOneocOne =. se cose 2 ete Iaososacossocens U.S. Explor. Ex et Alcoholic. 
3107 i iSanebrancisco; Calitorniae| =. ms scecse see Dr. 5S. W. Woodhouse. . do. 
9336 1S |EHeathen River, Oregons. sc\c caceecee cone eee eee eee | do. 
9051 1 | Northwest Boundary Sur- |..............- | Dr. C. B, R. Kennerly . do. 

vey. 
5134 2H eUSeG SOUNG, OLSON 22 «2-25.02 sacs ene tee cee eae te enone do. 
3087 8 |eetaluma: Californras=-2.-|-2 5-2 2-222 sse BiSamuels - ace cee sse- do. 
3092 Gio Sece Oe ee cis nteema wall oe cae Sona ees eee Gol ss ssa cae Seen ase do. 

16338 1 | San Diego County, Cali |.............. (Cbd OYA. “AnSchooesacs 
fornia. 

16342 | nS Eres Oye Siscerseiss Sec aceeie mall eS Boren pictae meet owt, sae eee 

U.S. | | : 
NM. Sex and | Weocality: Alti- When From whom 
nae age. | ’ tude. | collected.) received. 

Feet. 1891. 
ismlos|sHomale-|| chree-Rivers, California). --.-250..-.200.scecs soot ee|neoseces July 28 | Fisher- 
18617 | Female.} Kaweah River, East Fork, California .......-...--.| 3,600 | July 27 | Bailey. 

1 Number | 
pa piosue of speci- Locality. From whom received. 

‘ meus. | 

DOZTOR Wa\o cist aiors <a | Witch Creek, Santa Ysabel, San Diego | H. W. Henshaw. 
County, California. 

ZAG) OS 9 Se eee ee Witch Creek, Sta. Isabel, San Diego H.W. Henshaw. 
County, California. 

CIEL Ls oa lersterers Oe das cc ntee toca seen oe asec eee cee do. 
AUD AU peel eters ois'~i= <0 San Diego, California ...-....--......-.. | A. W. Anthony. 
PRL) a ree Jacumba Hot Springs,San Diego County, | Dr. E. A. Mearns. 

California. | 
APAN De On ee ee eae San Ysidro Ranch, Lower California -..| do. 
S32. |b Os a ee ee as eet eet ec | 
PEUUA SE elares cca Jacumba Hot Springs,San Diego County, | do. 

California. 
225 EPS Re eae Near San Diego, California .........---. aie C. R. Orcutt. 

GERRHONOTUS MULTICARINATUS PALMERII Stejneger. 

Gerrhonotus multicarinatus palmerit STEJNEGER, North American Fauna, No. 7, 

Pt. 2, 1893, p. 196. 

Dr. Stejneger describes this species as follows: 

Similar to G. scincicauda, but body much less elongated and coloration above 

essentially different, being, according to age and sex, either uniform dark olive 

brown with numerous black and white dots on the sides, or pale bluish drab clouded 

with numerous ill-defined and irregular blote hes of brownish drab, blotches not 

arranged in cross bands. 
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The general aspect of this form is strikingly different from all the other Califor- 

nian Gerrhonoti, and this difference is equally well marked in the youngest specimen 

and in the oldest. I have before me a nearly unbroken series of ten specimens, from 

a very young one, with a body only 40™™ long, up to the dark old males, and none 

of them can for an instant be mistaken for the typical G. scincicauda from the lower 

valleys. The whole figure is shorter and more thick set, and the broad and rather 

distant cross bands on the back are conspicuously abrupt, the coloration being 

either uniform dark or else an ill-defined, often obscure, ‘ pepper-and-salt’ mixture. 

Only in one specimen (No. 18612) is there a more definite arrangement of the light 

and dark spots, but these ill-defined cross bands are much more numerous than in 
G. scincicauda, being about fifteen on the back (between anterior and posterior 

limbs) as against nine to ten in the latter. A similar pattern may also be traced in 

the youngest specimen referred to (No. 18613), with a similar result. 
Most of the Gerrhonoti brought home by the Death Valley expedition belong to 

this form, of which there is no specimen in the Museum collection from any definite 

and undoubted locality before, and all the specimens of the expedition were col- 

lected in a comparatively small area near the headwaters of the Kern, Kings, and 

Kaweah rivers, at an altitude of from about 7,000 to 9,000 feet above the sea, 

It might seem strange that there should be no name available among the many 

defunct synonyms of Californian Gerrhonoti by which to distinguish this form, but 

the fact seems to be that most of the specimens so far brought to the notice of 

herpetologists have been collected in the lower altitudes, while the present form 

seems to be restricted to the higher altitudes of the Sierra. 

Habitat.—High elevations of western slope of southern {only ?] Sierra 
Nevada. 

Type.—Cat. No. 18606, U.S.N.M., male adult. South Fork Kings 

River, California, T. S. Palmer collector. 

Gerrhonotus multicarinatus palmerti Stejneger. 

U.S ‘ q Sex and cas Alti- When |From whom! Nature of 
ao age Locality. tude. | collected.! received. specimen. 

Feet. 
18606 | Male ...| South Fork Kings River, California..-|.....-..|..----.--- Palmer ....| Type. 
18607 | Female.| East Fork Kaweah River, California..| 18,800 | Aug. 8 | Bailey a 
18608 | Female%|..... pa MEARNS of DIP DEN to) Cs SR ria i pee Co epa pee doje 
18609 | Male? ..|..... G0 2.205. SoS eee eeeeiasiccee 18,500 | Aug. 1 |....- Go. 
18610 | Male. Soda Springs, North Fork Kern River, 7,200 | Sept. 6 | Nelson..... 

California. 
18611 | Female.|..-.. 0 anc e sas eee cca see 15 2003 sec Oe eee dorercee 
18612 | Female.| North Fork Kern River, California.-..|......-- Sept. 15 }....- do's coe 
18613 | Male? ..| SodaSprings, North Fork Kern River, eeioconae Aug. 15 | Bailey ..... 

California. 
18614 | Female.) Sequoia National Park, California. --.- 17,000 | Aug. 2 | Fisher-...-. Near Ka- 

bee saw- 
miil. 

18615 | Female.| Mineral King, California......-...-.... ; 18,000 | Aug. 6 | Bailey -.-- 

1 About. 2Young. 

GERRHONOTUS BURNETTII Gray. 

Gerrhonotus burnettii GRAY, Griffith’s Cuvier’s Animal Kingdom, 1X, Syn., 1839, 

p.64; Beechey’s Voy., Rept., 1839, p. 96; Cat. Liz. Brit. Mus., 1sted., 1845, p. 

54. ie ee Ann. Mag. Nat. Hist., 1873, p. 45.—STEJNEGER, N. Amer. 

Fauna, No. 7, Pt. 2, 1893, p. 197. 
Elgaria formosa 2 AIRD and GIRARD, Proe. Acad. Nat. Sei. Phila., VI, October, 1852, 

p. 175; California.—Girarp, Llerpt. U.S. Expl. Exp., 1858, p. 206, pl. x x11, 
figs. 10-17.—O’SHAUGHNEssY, Ann. Mag. Nat. Hist. (4), XII, 1873, p. 47. 

Dorsal rows of scales about sixteen longitudinal and forty-eight 
oblique. The lowest lateral row as wide as that above it. Interfron- 



CROCODILIANS, LIZARDS, AND SNAKES. 527 

tonasal moderate, rhomboid encircled by the post-internasals and pre- 

frontals, the latter larger than former. Only two postnasals. Supra- 

orbitals five and three. Dorsal scales all strongly carinated (rather 

less on the sides), even on the neck. Sides of tail and upper edges of 

limbs weakly keeled. 

Above, greenishash. Sides with twelve vertical black bars distinctly 

margined behind by white. Six median dorsal rows, with a central 

row of small dark spots; seldom obscuring the transverse bands, and 

' without white spots. 
The head is short and broad; the width three-fourths the distance 

from snout to ear, which is one-fifth the head and body. There are 

forty-seven scales from head to above anus; rather more slightly cari- 

nated on the sides than above. There are fourteen dorsal rows of 

Fig. 94. 

GERRHONOTUS BURNETTII GRAY. 

x4. 

California. 

Cat. No. 4131, U.S.N.M. 

Scales, but a fifteenth is seen at intervals along the dorsal line, and 
there should really be a sixteenth. The cheek scales are smooth, those 

on the upper edge of the legs faintly carinated. The surface of the 

head is slightly arched or convex; the plates not very smooth. The 

four internasals are large, in two rows, which are as long as broad. 

The frontal is very small, rhomboidal; completely embraced between 

the postfrontals behind and the posterior row of internasals before, 

which are in contact, a very peculiar feature. There are but two 

postnasals and a large loreal. The hinder feet from knee are equal 

to distance from snout to ear; the forefeet from elbow are a little 
less, 

The ground color is a light greenish gray or ash, with a series of 

about twelve vertical black bars, spotted with white, on each side, 

the bar the width of a single scale, but sometimes passing from one to 

another. A dorsal span of about six scales in width is without bars, 

but with a series of thirteen or fourteen subquadrate dark blotches, not 
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quite ten scales wide and one long. The legs are faintly blotched; the 

head very slightly. 

The peculiarities of this species are its very small interfrontonasals, 

two postnasals only, the indication of a fifteenth dorsal row of scales, 
the greenish-ash color, without transverse dorsal bands, and with the 
blackish instead of white dorsal series. 

In the type specimen (Cat. No. 4132) there are forty-eight rows of 

scales on sixteen transverse series. The interparietal is very small 
and elongate rhomboidal. The frontal is rather larger, but its general 

characters the same. 

A series of ten specimens from Fort Point, near San Francisco, differ. 

slightly, though probably the same as H. formosa. They are rougher 

and more sharply carinated on the back. The head is nearly as deep 

as broad; the width, however, scarcely two thirds the length (thus nar- 

rower). The legs are short; the anterior from the elbow about three- 

fourths the distance from snout to ear, or decidedly less than in the 

type; the hinder from knee about equal to this distance. The snout 

to ear is about two-ninths in the head and body, or a little lone in 

proportion. 

The interparietal is narrow, lozenge-shaped. The interfroutonasal, 

though large, is embraced between or encircled by the two posttrontals 

and the two post-internasals, which are long. Anterior to the frontal 

is a smaller median plate in contact with it and the rostral, and sepa- 

rating the anterior internasals; this, however, is probably not regular, 

If constant it will establish the species. There are two small post- 

nasals and three large outer supraorbitals, besides the five on the 

external edge, as in the type. 

There are sixteen dorsal series of scales, all about of equal width, and 

the scales in the upper edge of the soft fold just below this are decidedly 

larger than those of the others. The dorsal ridges are all very distinct 

and well defined, most conspicuous on the back, where they almost 

form amucro. The scales on the upper part of the cheeks and those 

on the back and sides of neck are distinctly carinated, as are those on 

the upper edge of the limbs and on the tail, except on the lower surface. 
There are about fifty-one scales from occiput to tail and sixty-two 

from chin to anus. This is an appreciably greater number than in the 

type, and is worthy of consideration. 
The ground colors in this are of an olivaceous reddish gray. There 

is a dorsal stripe of six and two half scales wide, lighter than the ground 

color, becoming still lighter, turning almost into a white stripe exter- 

nally. On each side below this light space are about fourteen approx- 

imately vertical but rather broken black bars, sharply margined behind 

with white, each a single scale in width. On the back, and connecting 
these lateral bars, is a series of fifteen transverse dusky ones, slightly 
concave anteriorly, but rather irregular. The suborbitals are black, 

edged below with white; the labials are black and white. The under 
parts are greenish white. There is no white whatever on the back. 
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This variety is readily distinguishable from FH. principis by the much 

rougher scales, and the equality of the lower lateral scales to those 

above them, as well as by its more compressed body, two postnasals, 

and the white edges to the lateral scales. It is very similar to the 

type specimens of H. formosa, having the sixteen rows of scales above 

and the two postnasals. The chief difference is in a greater number 

of seales in a dorsal series (51), narrower head and shorter fore legs, and 

the ground color brownish olive instead of greenish ash, with a series 

of fifteen transverse dorsal bars instead of thirteen or fourteen spots. 

In his report of the Deatlr Valley expedition, Dr. Stejneger states 

that— 

This form is only distantly related to G. multicarinatus, but very closely to G. prin- 

cipis, so close, in fact, that I believe that the name of the latter will become reduced 

to a trinominal when the geographical distribution of the two forms shall have been 

ascertained in all its details. G. burnettii is now known to occur along the coast at 

least from Monterey to Humboldt Bay. How far inland it extends its range, and 

how and where it meets or grades into G. principis is as yet undeterminable. One 

thing is certain, however, and that is, that the range of G. burnettii and G. multicari- 

natus overlap considerably, and in this fact alone I see sufficient proof of their spe- 

cific distinctness. The differences between them are certainly due neither to sexual, 

nor to seasonal, nor to individual] variation, great as the latter is in the Gerrhonoti. 

Gerrhonotus burnettii Gray. 

Number Catalogue) > : ‘ When : pide Nature of | of speci- Locality. From whom received. : 
No. mens. | collected. | specimen. 

| aid | ee Z — 

+131 il}! RG NE Asse. Raecppeel scassosecnbococ | NaAMUC sass eee eee eae ee 
4132 if |! (foes (Chlbbt art Coen ce sao||boopscouoopeose | U.S. Exploring Expedi- | Type. 

tion. 
3080 1+ Westpoint, California.....|.......-.. ...--| Lieutenant Trowbridge . 
3085 1 | Presidio, California ......- loseossoacodascsllocee Gls sedseaceccucaaobe Type. 

GERRHONOTUS PRINCIPIS Baird and Girard. 

Elgaria principis BAIRD and GIRARD, Proc. Acad. Nat. Sci. Phila., VI, October, 

1852, p. 175; Oregon.—GIRARD, Herpt. U.S. Expl. Exp., 1858, p. 214, pl. xxu, 

figs. 9-16.—O’SHAUGHNESSY, Ann. Mag. Nat. Hist., 1873 (4), XII, p. 48. 

Dorsal rows of scales sixteen, the lowest about half that adjacent to 

it. Ventral rows twelve. Frontal very small, lozenge-shaped, com- 

pletely surrounded by the post-internasals and prefrontals; nearly 

equal in size. Two postnasals, the upper sometimes confluent into one. 

Supraorbitals 5 and 2. Scales obsoletely carinated; nearly smooth on 

the head, neck, sides of body (lowest rows), and of tail, as well as on 

legs. Hind feet from heel longer than from snout to ear; width of 

head two-thirds this amount. Forty-eight scales from head to tail. 
Tail nearly twice the head and body. 

Above light brownish olive; the sides with obscure darker vertical 

bars, broken up into spots and without white edges behind. A median 
row of 16 or 18 dark spots, representing as many bands on the sides. 
Beneath greenish yellow white. 

NAT MUS 98 —— 34 



530 REPORT OF NATIONAL MUSEUM, 1898. 

Body much depressed and unusually smooth. Head much depressed, 

the depth about three-fourths the width, or less, the width more than 

two thirds the distance from snout to ear; occipital lozenge-shaped; 

vertical lengthened; frontal small, completely embraced by the post- 

frontals and post-internasals in contact and of about equal size. Two 

pairs of postnasals. Inner large supraorbitals usually four, embracing 
two in their concavity, not three. Fore legs from elbow rather less, 

hinder from knee rather more, than the distance from snout to ear, 

which is from one-fourth to one-fifth the head and body. The tail is 

not quite twice the latter distance. There are sixteen longitudinal rows 

of dorsal scales, the lowest about half that adjacent to it. There are 

about 48 scales from head to tail above, 55 from chin to anus. The 

scales are everywhere remarkably smooth; the carination quite inap- 
preciable on the back, though 

each scale is slightly and obso- 

letely keeled. On the sides 

this does not extend to the 

posterior edge, and it is want- 

ing on the lowest row. All the 

plates of the head and neck, 

as well as of the limbs, are 

smooth or with an inappreci- 

able trace of carination. 
This species is distinguished 

from G. burnettii likewise, by 

having sixteen rows of scales 

above, by the possession of 

four postnasals (although some- 

times the two upper are fused 

into one long one, leaving three) 

instead of two. This length- 

ens the muzzle, which is more 

depressed. There are only two 
outer supraorbitals instead of three. The lower row of lateral seales 

is only half as large as the next instead of nearly equal to it. The 

carination is much more obsolete, being entirely wanting in the back of 

the neck, and in some other regions distinctly keeled in G@. burnettii. 
The body is much more depressed. 

This species is of a light reddish, olive brown, the sides for about 
four or five rows of scales blotched with dusky, nearly black above, 
and not constituting distinet regular vertical bars; the remnant of a 
continuous lateral stripe from the snout, and least effaced above. 
The back has an irregular median series of rounded dusky blotches, 
sprinkled more distantly elsewhere. There are traces of sixteen or 
eighteen of the lateral and dorsal dark blotches. The under parts are 
yellowish white, with a tinge of greenish. The edges of the cephalic 

Fig. 95. 

GERRHONOTUS PRINCIPIS BAIRD AND GIRARD. 

== 

Cat. No. 3088, U.S.N.M. 
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plates are suffused with dusky. These are only blotches. Norings on 

the tail. 
There is generally no indication of white edges to any of the scales; 

in one or two specimens only is there an occasional and faint trace of 

this. 

Gerrhonotus principis Baird and Girard. 

| Number 
eugene of speci- Locality. From whom received. 

| mens. 
—_—_ — — <——s  | ——_—_—__—_——__——_ — —= — ~ ———$—$_—_—______—_ — $$$ $_$_$____——. 

3103 Ba LOLOtRE LAIN Se ctactera's ara alta set eac ieee re | Governor Stevens. 
1083 74 || Nh JES USA GR? oSoooedE coe peSSoneEene do. 
3106 1 |) OTR Oy on So onbaob Se onone woe saddmsoSsercase 
3084 | [| BRureh SOUNG sco asossceaise se ne leanne ee Governor Campbell. 
iS | eaaeeesers | Nanaimo, British Columbia............-. U.S. Fish Commission. 
HOSAOM Ew 'oca- << <a Port Townsend, Washington -....-.--- of] do. 
LOIS | SSeeeree Seattle, Wiashinetom-.+- sss. --c-ee-s-- O. B. Johnson. 
2B eS Sicamous, British Columbia ....-----... John Macoun. 
22 lel err | Vancouver Island, British Columbia... | do. 

BARISSIA Gray. 

Barissia GRAY, Cat. Liz. Brit. Mus., 1845, p. 54.—Copr, Proc. Amer. Phil. Soc., 

XVII, 1877, p. 96. 

Identical with Gerrhonotus except in the absence of the frontonasal 
plate. 

The species of Barissia differ as follows: 

I. No anterior loreal plate (one pair of prefrontonasals; dorsal scales larger than 

ventrals; no supraauricular processes). 

Twenty-seven transverse series of scales, which are strongly keeled, especially 

on the nape; 12-14 longitudinal rows; nasal plate touching rostral, and loreal 

touching prefrontal; yellowish green with vertical brown bars on sides. 

B. rudicollis Wiegmann. 

Thirty—forty transverse, 12-14 longitudinal rows of scales, all keeled, the nuchals 

less prominently; nasal plate separated from rostral, and loreal touching pre- 

frontal; olive brown above, more or less light or dark spotted. 

= B. imbricatus Wiegmann. 

Dorsal scales in 35 transverse and 16 longitudinal rows, eight median keeled; 

head plates flat; nasal not reaching rostral; loreal touching prefrontal; brown, 

with lateral vertical brown, white-edged bars...-...-.- Bb. planifrons Bocourt. 

Dorsal scales in 46 transverse and 16 longitudinal rows; the four median dis- 

tinctly keeled; nasal plate separated from rostral; loreal separated from pre- 

frontal by prefrontonasal; tawny olive, with vertical brown, white-edged 

ABSIOUUSIOLE SN Meee seme le cicce ae alesse s/Sk ames eee Bb, levicollis Stejneger. 
U1. An anterior loreal plate, 2 pairs of prefrontonasals. 

a. Dorsal scales larger than ventrals. Elongate supraauricular processes; nasal 

separated from rostral; scales in 30 transverse and 14 longitudinal series, 
obtusely keeled; greenish gray above with angular, brown cross bands; below 

PELLONT: ceo SOC Sk ea en ee PRA EEE AEE PES ot | Ee Oot B. fimbriata Cope. 
aa. Ventral scales equal dorsals. No elongate supraauricular processes; nasal 

plate separated from rostral; scales in 50 transverse and 14 longitudinal rows, 

only the median obtusely keeled; bronze green, sides with black vertical |.ars; 

belly and sides with yellow spots ...............-.....--.-- B. antauges Cope. 
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The distribution of these species is as follows: 

MEDICOLUMBIAN REGION. 

SONORAN SUBREGION. 

B. imbricata; B. levicollis. 

TOLTECAN SUBREGION. 

B. imbricata; B. rudicollis; B. planifrous; B. antauges. 

CENTRAL AMERICAN REGION. 

GUATEMALAN PLATEAU. 

B. fimbriata. 

The species of this genus are of plain colors, excepting those of Sec- 

tion II, which are ornamental in their tints. The B. fimbriata of the 

Guatemalan plateau has the same elongate supraauricular processes 

as the Gerrhonotus auritus of the same district. 

BARISSIA IMBRICATA Wiegmann. 

Barissia imbricata GRAY, Ann. Nat. Hist., I, 1838, p.390; Cat. Liz. Brit. Mus., 1845, 

p.55; Zool. Beechey’s Voy., Rept., p. 96, pl. xxx1, fig. 1.—CoprE, Proc. Amer. 

Phil. Soc., X VII, 1857, p. 97. 

Gerrhonotus imbricatus WIEGMANN, Isis, 1828, p. 381; Herpet. Mex., 1834, p. 34, pl. 

x, figs. 2, 5—DUMERIL and BIBRON, Erp. Gén., V, 1839, p. 407.—DuGES, 

Naturaleza, 1888, p. 121, pl. x11, fig. 9a; 1893, p. 294, pl. x11.—GUNTHER, Biol. 

C. Am. Rept., 1893, p. 38.—BocouRT, Miss. Sci. Mex., 1879, p. 363.—Bou- 

LENGER, Cat. Liz. Brit. Mus., IT, 18°5, p. 272. 

Gerrhonotus lichenigerus WAGLER, Descrip. et Icon. Amph., 1834, pl. xxxIv, 

fig. 2.—WIEGMANN, Herp. Mex., 1834, p. 35, pl. x, fig. 6. -DUMERIL and BIB- 

RON, Erp. Gén., V, 1839, p. 408. 

Gerrhonotus olivaceus BAIRD, Proc. Acad. Nat. Sci. Phila., 1858, p. 225; U.S. Mexi- 

can Bound. Survey, II, Reptiles, 1859, p. 11. 

Head shields swollen. Ear aperture bordered in front by two or three 

small scales and behind with granular ones. Nasal separated from the 

rostral. Four prefrontonasal and two internasals. A single nasoloreal. 

No loreal. Dorsal scales imbricated and strongly keeled, a little larger — 

than the ventral plates. Lateral fold strong. Tail medium length. 
Body with or without brown transverse bands in the male; two narrow 

longitudinal yellow lines on the back of the female. . 

Head-plates separated by strong grooves, causing inequality of the — 

surface. Length from end of muzzle to middle of ear equal to ten trans- 

verse Series of dorsal scales, and entering four and one-half times into 
the space between the chin and anus. The muzzle supports two inter-— 

nasals, relatively well developed, situated to the right and left above . 

the nasal, and two large prefrontonasals, which are convex and longer — 

than wide, and truncate posteriorly. These plates are followed by two 
prefrontals which are angulate posteriorly, and which form a longi- 
tudinal farrow, where they meet, along the median line on top of the 
muzzle. Frontal flat and with the posterior angle truncated; the inter- 

parietal also flat, and with the frontal depressed so that the surround-— 

yA 
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ing scales are prominent. The occipital scute is in contact with seven 
obtusely keeled scales; in front with the parietal and the two inter- 

parietals, on each side with an accessory occipital, and behind with two 

roof-shaped nuchal scales. Each of the subocular regions contains 

seven piates of unequal dimensions, with four superciliary plates on the 

exterior border. Nostril pierced in the medioposterior part of the nasal 

plate, which is in contact in front with the internasal, and above with 
the superior postnasal; posteriorly with the inferior postnasal, and 

below with the two first supralabials. A large loreal scute which is 

wider above than below, and articulates in front with the postnasals, 

above with one of the prefrontonasals, with a prefrontal and with a 

supraocular; behind with the preocular, and on the basal side, which is 

narrow, with a part of the fourth supralabial. The preocular, much 

smaller than the loreal, is irregularly quadrilateral; is followed by two 

or three subocular scutes, the last one of which is generally very long. 

Ten supralabials; the first seven subquadrilateral, the two following 

pentagonal, and the last one, well developed as to length, terminates 

ina point. Cheek scales angular and flat. Ear-aperture triangular, 

bordered in front with two or three small convex scales, and behind 

with scaly grains. The postgenial scute is sometimes simple, but more 

frequently itis divided and followed by four pairs of large submaxillary 

plates; the first pair of these only are in contact on their inner sides; 

the other are separated on their external borders from the inferior 

labials by a row of scales. Lateral fold strong, having scaly grains 

Similar to those on the sides of the neck; it begins beneath the ear and 

ends at the side of the cloaca. 

Dorsal scales large and subrhomboidal; they form twelve to fourteen 

longitudinal series, and thirty-five to thirty-seven transverse ones from 

the auditory aperture to the posterior border of the thighs; in the dor- 

Sal region they are strongly keeled, and more or less prolonged to a 

point, and the keels united form six prominent lines. On the flanks 

these scales are smooth or slightly rounded; the first transverse series 
on the neck is composed of eight scales roughly keeled. The ventral 

plates are shorter, forming twelve longitudinal rows. Tail rounded 

quadrangular at base, rounded the rest of its length, very tapering at 

the end, and much longer than the head and trunk combined; it is 

encircled, when complete, by one hundred whorls of keeled scales, the 

keels forming prominent lines. Anus bordered with four scutella. 

Seales of the upper part of the anterior limbs larger than those on the 
under side; the reverse is found on the posterior limbs; toes covered 
above and below with well-developed scutella; claws short and hooked. 
Total length of a type specimen with perfect tail, according to Deppe, 
177 mm.; from chin to anus, 87 mm.; tail, 90 mm. 

Measurements.—Total length, 330 mm.; length of head from end of 
muzzle to the middle of ear, 26 mm.; width of head at the borders of 
the temples, 18 mm.; length of body trom chin to anus, 120 mm.; 
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length of tail, 210 mm.; length of arm to the end of the middle finger, 
29 mm.; length of leg to the end of the longest toe, 35 min. 

The two type specimens sent to M. Bocourt by Professor Peters are 

olivaceous above and greenish gray on the sides; they present no trace 

of transverse or longitudinal bands. Head dotted with yellowish white 

points, which cut the posterior or lateral edges of the scales. This light 

color is also seen on the lips and on the subocular region. Lower sur- 

faces pale yellow, shaded to a greenish tint on the throat and on the 

sides of the belly. 

Professor Dugés' gives the following color variations of this species: 

The typical coloration is brown above and yellow below, with the skin of the lat- 
eral fold pale greenish. Varying from this type, the lateral region above the fold 

becomes striped with brown-green or drab, a lighter band above a darker one. The 

color of the fold may be cross-banded with darker, and the dorsal region marked 

with transverse or rounded brown spots on a greenish on yellowish ground. Or the 

dorsal region may be uniform brown with pale blue spots, each with a dark blue 
center, and the fold band be blue spotted. The last pattern indicates the var. lichen- 

igerus (G. lichenigerus Wiegmann). According to Dugés there may be either one or 

two loreals. 

Dugés says that this species is less vivacious and irascible than the 
G. liocephalus, but that when it bites, it does so with much force. It is 

readily domesticated; then comes to take its food from the fingers. It 

eats all kinds of living insects, and swallows them by movements of the 

throat muscles like those made by snakes. ‘I have seen it,” he says, 
‘‘eat full-grown Scelopori of the species S. scalaris and S. grammicus, 

occupying about ten minutes in the operation. The country people 

believe them to be poisonous, an opinion which it is unnecessary to 

contradict; but I know from repeated experiences that when they bite 

they draw blood, and they do not easily let go.” 

Duges further remarks that in the valley of Mexico the Barissia 

imbricata is found about the acequias, but in the State of Guanajuato 

it only occurs in the mountains, where the winter is tolerably severe. 

It is also found in the Orizaban district, as Mr. W.S. Blatchley” states 
that he found it at an elevation of 11,000 feet on Mount Orizaba, and 

I have three specimens from Lacuatipan, Hidalgo from Dr. Santiago 

Bernard. According to Dugés it is also found in Michoacan. 

Barissia imbricata Wiegmann. 

Number 
Catalogue} —. = . ; ‘ 
saa of speci- Locality. From whom received. Natnre of specimen. 

mens. 
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'Naturaleza, Mexico, 1893, p. 294. 

* Proc. U. S. Nat. Mus., 1893, p. 41. 
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BARISSIA LEVICOLLIS Stejneger. 

Barrissia levicollis STEJNEGER, Proc. U.S. Nat. Mus., XIII, 1890, p. 184. 

The following is Dr. Stejneger’s description of this species: 

No azygos prefrontal; three pairs of shields between the frontal and the rostral; 

prefrontals not in contact with loreal; no projecting scales above the ear; one large 

upper postorbital and two minute lower ones; forty-six transverse rows of dorsal 

scales between the head and the base of the tail, and sixteen longitudinal rows; head 

shields swollen. Head narrow, snout long, pointed; head shieldsswollen; two pairs 

of internasals, the posterior in contact with anterior supraocular; one pair of pre- 

frontals; nasal separated from rostral; a supranasal; a postnasal; a loreal, pentago- 

nal, not higher than wide, and separated from prefrontals; a preorbital; two 

suborbitals, the posterior very long; one very large upper postorbital and two minute 

lower ones; ten and twelve supralabials; sides of neck covered with granular 

seales; lateral fold, commencing below the ear opening; nuchal scales not keeled, 

in ten longitudinal rows; dorsal scales of medium size, in sixteen longitudinal rows, 

Ss ser = rz 
(FITTS 
Peygpresivs 

Fig. 96. 

BARRISSIA LEVICOLLIS STEJNEGER. 

==, 

Cat. No. 9632, U.S.N.M. 

the four median obtusely keeled, the next two on each side with the keels still less 
pronounced and the remainder smooth; forty-six transverse dorsal rows; ventrals 

smaller than dorsals, in twelve longitudinal rows; [tail reproduced]. 

Color (in alcohol) above uniform ‘“ tawny-olive” with interrupted transverse bands 

of black dots on the sides, the scales with the dots being margined posteriorly, more 

or less distinctly, with whitish; under side dull pale clay-color, with irregular black 

dots on flanks and throat. 

Measurements.—From snout to vent, 121 mm.; from snout to ear 

opening, 27 mmn.; from snout to fore limb, 38 mm.; from axilla to groin, 

67 mm.; greatest width of head, 18 mm.; fore limb, 27 mm.; hind limb, 

24 mm. 

Unfortunately, the exact locality where the type of this species was 

collected is not known; all that the record book contains is ‘* Mexican 

Boundary.” It was evidently obtained by one of the surveying parties 

of the United States and Mexican Boundary, but the original number 
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having become obliterated, it was reentered in 1877 and the original 
label—or what remained of it—destroyed. 

The present species belongs to the same group as the foregoing, hay- 

ing “three pairs of shields between the frontal and the rostral,” or in 
other words, “two pairs of internasal scuta.” It differs from B. imbri- 
cata, however, in the greater number of dorsal rows, both longitudinal 
and transverse; in the obsolete carination of the dorsal scales; in the 
exclusion of the loreal from the prefrontals; in the smaller size and — 

greater number of the temporals, and in the narrower and more elon- 

gated shape of the head. It has the sixteen longitudinal rows of 

dorsals in common with B. planifrons Bocourt, but the head shields are 
swollen and the other characters which separate it from B. imbricata 

also distinguish it from B. planifrons. B. rudicollis is still farther 

removed by the low number of the transverse dorsal rows, the strong 

carination of the nuchal shields, and the contact of the nasal with the 

rostral. 
A Barissia olivacea was described by Baird in 1858! as North Ameri- 

can, but Stejneger shows that the locality is uncertain, and that it is 

the B. imbricata Wiegmann of Mexico. 

BARISSIA ANTAUGES Cope. 

Rarrissia antauges COPE, Proc. Acad. Nat. Sci. Phila., 1866, p.132; Proc. Amer. — 

Phil. Soc., 1877, X VII, p. 96. 
Gerrhonotus viridiflavus BocourRT, Ann. Se. Nat., X VII, 1873, art. 2. 

Gerrhonotus bocourtii PETERS, Monatsber. Berl. Ac., 1876, p. 297. 

Gerrhonotus antauges BOCOURT, Miss. Sci. Mex., Rept., 1878, p. 346, pl. xx1, fig. 4, 

pl. xx1 B, fig. 7.—GUnTueEr, Biol. C. Amer. Rept., 1893, p. 37.—BOULENGER, 

Cat. Liz. Brit. Mus., II, 1885, p. 277. 3 

Dorsal scales very obtusely keeled or smooth; lateral scales smooth. 

Lateral fold conspicuous. Nasal separated from the rostral. Frontal 

preceded by two plates, as is the case in most of the species. Six inter- 

nasorostrals. No supranasals or loreals. Genial entire. Loreal ocular 

in contact with the sublabials. Tympanum encireled by small convex 

scales. Tail of medium length. Upper surface of body a greenish 

brown. Sides numerously streaked with black. Lower surfaces dark 

green spotted with yellow. 
Head relatively short, wide behind, arched above, and covered with 

smooth scales; length from the end of the muzzle to the ear, equal to 

twelve or thirteen transverse series of dorsal scales and entering four 

and one-half times into the space between the chin and arms. Supra- 

nasals small, separated in my specimen by a small azygous plate, which 
is not present in Bocourt’s specimens. There are two pairs of prefronto- 

nasals on the top of the muzzle; the first pair are small, and in the 
specimen sent to M. Bocourt by Professor Peters, these two scales are 

abnormally spaced from each other, and from their position could easily 

'Proc. Acad. Nat. Sci. Phila., 1858, p. 255. 
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be mistaken for the supranasals, which are still smaller. Those of the 

third pair are more developed, are almost of the dimensions of the 

pretrontals in Bocourt’s specimen, but smaller in mine. The latter are 

pentagonal and articulate with the anterior angle of the frontal. The 
frontal is larger behind than before, equal in length to the distance from 

its anterior extremity to the end of the muzzle. The interparietal 

large and elongate-hexagonal, in contact with the abbreviated point 

of the preceding scale, and with the two frontoparietals; on each side 

with a parietal, and behind with the occipital, which in turn borders on 

the right and left with a postparietal larger than itself. Next to the 

occipital are two rows of very small nuchal scales smilar to those on 

the neck. Each supraocular region has five or six large plates, which 

embrace two or three smaller ones externally, which are bordered exte- 

riorly by five superciliary plates. Nostril opening wide, situated in the 

posterior part of the nasal, which is subrectangular; this plate is in 

contact anteriorly with the supranasal scute, and above with that of 

the first prefrontonasal; below with the two first supralabials and 

behind with the two superposed nasoloreals; loreal either single or 

double, a larger above a smaller. The loreals are followed by one large 

hexagonal preocular; next come three suboculars, the latter well devel- 

oped as to length. There are ten supralabial plates; the first seven 

are quadrilateral; of these the third, the fourth, and the fifth are the 

highest; the eighth and ninth are pentagonal, and the tenth ends in 

an acute angle; four pairs of inferior labials; the cheek scales are 

smooth, imbricated, and polygonal. The ear aperture is triangular and 

surrounded by granular scutella. Genial undivided and is followed, 

on the right and left, by three large, smooth, submaxillary plates; 

those of the first pair are in contact with each other on the internal 

side, and all are separated on the opposite side from the inferior labials 

by a row of scales. 

Lateral fold beginning under the eye and ending at the side of the 

cloaca; the scales on the side of the neck are granular. The cervical 

and dorsal scales are subrhomboid and of medium size; they constitute 
fourteen longitudinal series and fifteen transverse from the nape of the 

neck to the posterior border of the thighs; those of the vertebral 

region are obtusely keeled or smooth, while those on the sides are 

Smooth. Ventral plates of very nearly the same dimensions, subquad- 

rilateral, with a bowed posterior border, forming twelve longitudinal 

aud forty-two transverse rows from the level of the arm to the anus, 

which is bordered by four scutella. Tail with fifty-seven whorls of 

scales, upper caudal scales more strongly keeled than those of the 

dorsals. Limbs short; the anterior ones covered above with flat scales 
and underneath with granular ones. The toes are protected above and 

below by a series of scaly plates; the claws are short and curved. 

Measurements.—Total length of a specimen, with the tail, 149 mm.; 

length of head from the end of the muzzle to the middle of the ear, 
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15 mm.; length of head to the borders of the temples, 10 mm.; length 

of body trom chin to anus, 69 mm.; length of tail, 80 mm.; length of 

arm to the end of the middle finger, 15 mm.; length of leg to the end 

of the longest toe, 21 mm. 

Upper part of body is bronze green; head spotted with black on top; 

three black longitudinal bands on the back, of which the middle one is 

the widest and extends to the middle of the tail (these bands may be 
represented by series of brown spots); flanks and sides of neck with 

vertical black bars or a black network inclosing greenish-white dots; a 

streak of the same color on each side of the head ona black ground 

color; this line begins at the nostril, passes beneath the eye, crosses 

the cheek, and fades out on the side of the neck in the midst of spots 
of the same color, or it may be wanting on the cheek; lower surfaces 

dark green, with numerous small, angular, yellowish-white spots. The 

specimen sent to M. Bocourt by Professor Peters has the breast light 

green, with numerous greenish-black spots, some of which are as large 

as those on the belly and tail. 
Concerning this species, M. Bocourt remarks: “ G. antauges closely 

resembles G. (Mesaspis) moreletii in the shape of the head and the color- 

ation of the upper surfaces. It differs from the two other species here 

described, in the presence of an anterior dorsal plate, agreeing in this 
respect with the G. fimbriata.” 

Barissia antauges Cope. 

Number | | 

of speci- | Locality. From whom received. Nature of specimen. 
mens. | . 

1 | Orizaba, Mexico.......--......... ES INICHTASL ssaen ee Heenan Alcoholic. 

XENOSAURID 2. 

Xenosauride COPE, Proc. Acad. Nat. Sci. Phila., 1866, p. 322. 

Trachydermi aglyphodonta BOCOURT, part, Miss. Sci. Mex., Rept., 1878, p. 303. 

Xenosauridew BOULENGER, Ann. Mag. Nat. Hist. (5), XIV, 1884; Cat. Liz. Brit. 

Mus., 2d ed., II, 1885, p. 250. 

Boulenger’s description is as follows: 

Tongue short, villose, with a narrow feebly incised, retractile anterior part covered 

with flat pipille. Dentition strictly pleurodont; teeth numerous, small, with long 

cylindrical shafts, the laterals with obtusely bi- or tricuspid crowns; the new teeth 

originate between the bases of the old ones. Palate toothless. Postorbital and 

frontosquamosal arches bony; supratemporal fossa not roofed over by bone; premax- 

illary, frontal, and parietal single; nasals distinct; palatines and pterygoids widely 

separated medially, both bordering the infraorbital fossa; a supraorbital bone. 
Limbs well developed. Clavicle slender, not dilated proximally; interclavicle 

T-shaped; sternum without fontanelle. 

The unique genus, of which the preceding description is given, constitutes a con- 
necting link between the Iguanide and the Anguidw. Its affinity to the former is 
shown by the T-shaped clavicle, the absence of symmetrical bony shields on the 
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head, and of osteodermal plates on the body; to the latter by the structure of the 

tongue, the teeth not hollowed ont at the base, and the widely separated palatine’ 

bones. 

In Xenosaurus the alimentary canal presents nothing exceptional. 

There is no distinct colon, and hence no cecum. The liver is elongate 

as in other Diploglossa, and the gall bladder is proximad to the margin, 

and is just visible from below. The corpora adiposa do not project 

freely into the body cavity. The kidneys are large. The mesenteries 

are of the normal type. 

The hemipenis of Yenosauwrus is quite peculiar. There are no calye- 

uli or flounces. There is a prominent fold with pectinate edge on each 

side of the sulcus spermaticus, which incloses a pyriform area, This is 

divided in the middle by a longitudinal fold, which represents the welt 

opposite the sulcus of various other genera, and its distal end terminates 
in a free papilla. From the apex there depend two large divergent 

club-shaped papille, which have a series of points along the adjacent 

sides. There is a small papilla at the base between them. The 

arrangement has a remote resemblance to that seen in the Chameleon 

pardalis, and is unlike anything found in the other Diploglossa. 

The following are the characters of the only known genus: 

No abdominal ribs. Head covered with small tubercular scales, which coalesce 

with the skull. Eyelids well developed. Tympanum covered with scales. Body 

depressed, covered above with granular scales intermixed with tubercles, inferiorly 

with cross rows of squarish juxtaposed scales; no bony plates. Digits well devel- 

oped, with sharp, curved claws. Nofemoralpores. Tailround.. Xenosaurus Peters. 

But one species of this genus is known, the Yenosaurus grandis Gray, 
a rather small Mexican lizard. The genus Hxostinus Cope from the 

White River bed of Colorado resembles this one, so far as known, and 

may enter the same family. 

LE PTrOGLOSSA. 

Leptoglossa GRAY, Cat. Liz. Brit. Mus., 1845, p.3. 

Leptoglossa and Typhlophthalmi Cops, Proc. Acad. Nat. Sci. Phila., 1864, p. 227, 228; 

Bull. U.S. Nat. Mus., No. 32, 1887, p. 25. 

Lacertoidea GILL, Report Smithsonian Inst. for 1885, 1886, p. 800. 

Superior plate of petrous bone produced anterior to the anterior semi- 

circular canal. Clavicles proximally dilated, usually perforated. Inter- 

clavicle cruciform (with exceptions in degenerate forms). Frontal bone 

not underarching olfactory lobes. Postorbital and supratemporal 

arches present. Surface of tongue squamous or plicate, not papillose. 

Hemipenis never calyculate. 

In addition to the above definitive characters, the following are gen- 

eral, but with actual or possible exceptions. Surangular and angular 

bones distinct from each other. 

Meckel’s cartilage inclosed. Premaxillary not bounded behind by a 
foramen on each side of the inferior plate. 

As regards the visceral anatomy, it may be said that the corpus 
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adiposum is present and free, except in certain Scincide, where it is 

wanting. The urinary bladder is present, except in Teiide, where it 

is wanting. 

A colon is rarely present, and the alimentary canal is not very elon- 

gate. The liver has usually but one or two notches behind, but there 

are modifications to be mentioned under the heads of the respective 
families. Itis not elongate, except in serpentiform types. The ventral 

mesentery extends as far as the liver, and sometimes a short distance 

beyond. The transverse or cystic mesentery is present. 

The families differ as follows: 

1. Surangular bone distinct (mostly lacertiform). 

a. One premaxillary bone. 

f#. No urinary bladder. 

Parietal bones coossified; temporal fossa not roofed with bone; no 

osteodermal plates: «..:.-.5.2-.-2.$25.ch =e sess eee 15. TEIIDE. 

PP. A urinary bladder. 
Parietal bones distinct; temporal fosse with a bony roof; no osteo- 

dermal platesio2 <2 ce-ch ase tele ee eee eee eee 16. XANTUSIIDE 

Parietals united; temporal fosse overroofed; no osteodermal plates 

17. LACERTID&. 

Parietals united; temporal fosse roofed; osteodermal plates. 

18. GERRHOSAURIDA, 
aa. Two premaxillary bones, 3 

Parietals united; temporal fossz roofed; osteodermal plates. .19. ScrINcIDz. 

II. Surangular bone not distinct (serpentiform). 

Two premaxillary bones; occipital segment closely united with parietal; col-- 

umella and arches present; eye distinct........--....20. ACONTIID®. 

Two premaxillary bones; no columella; no arches; eyes concealed by integu- 

MONG 2.52 SOs ecetee & jee eetee oes mae center tea ee 21, DIBAMID#. 

One premaxillary bone; occipital segment loosely attached; columella present; 

no arches; eye concealed by the integument .....22. ANELYTROPID. 

Of these families the Xantusiide and Teiide are confined to the New 
World and the Lacertidz and Gerrhosauride to the Old World. The 

Scincidae are cosmopolitan, abounding most in the warmer parts of the 

South. 

XANTUSIIDA. 

Xantusiide BaIRD, Proc. Acad. Nat. Sci. Phila., 1858, p. 254.—BOULENGER, Cat. 

Liz. Brit. Mus., 2d ed., II, 1885. 

Lacertide Cope, part, Proc. Acad. Nat. Sci. Phila., 1864, p. 229. 

Trachydermi aglyphodonta Bocourt, part, Miss. Sci. Mex., Rept., 1878. 

Lepidophymiens SuMIcHRAST, Bull. Soe. Zool. France, 1880, p. 178. 
Xantusiide Cops, Proc. Acad. Nat. Sci. Phila., 1883, p. 30. 
Xantusiide BOULENGER, Ann. and Mag. Nat. Hist. (5), XIV, 1884, p. 120. 

Lepidophymide GUNTHER, Biol. Cent.-Amer., Rept., 1885. 

Tongue short, scarcely extensible, indistinctly nicked anteriorly, with 
oblique overlapping plice converging toward the median line, and scale- 
like imbricate papillz on the distal extremity. Dentition strictly pleu- 
rodont. Postorbital and supratemporal arches bony, strong, the supra- 
temporal fossa roofed over by the cranial bones; premaxillary single; 
nasals, frontals, and parietals two; palatines in contact with each other 
anteriorly and with the maxillary and ectopterygoid, there being no 
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infraorbital fossa. Limbs well developed. Clavicle dilated, loop-shaped 

proximally; interclavicle T-shaped. No abdominalribs. Head covered 

with symmetrical shields, without dermal ossifications. Body granular 

or tubercular above, plated inferiorly. No movable eyelids. 

The hemipenis is bifurcate in Xantusia, and is shortened, as in many 

Geckonidz, appropriately to the fragile tail. There is a welt on each 

side of the sulcus spermaticus, which follows a short spiral direction. 

Opposite to the sulcus are two short thick welts, which have the direc- 

tion of parts of consecutive threads of a screw. All of the welts are 

deeply cross folded. 
The position of this family in the system has been discussed by M. 

Bocourt! and myself.2 I associated the genera Yantusia Baird, Lepido- 

phyma Duméril, and Cricosaura Peters, and stated that I was not able to 

distinguish them from the family Lacertide. M. Bocourt places these 

genera in the family “ Trachydermi,” which also includes Heloderma 

Wiegmann. This family is divided by M. Bocourt into two subfamilies, 

the Glyphodonti for Heloderma, and the Aglyphodonti for the three 

genera named, together with Xenosaurus Peters. Previously to this’ I 

had examined and compared the osteology of the Heloderma and Xeno- 

saurus. On account of the differences in the form of the mesosternum 

and in some other points, I regard Yenosaurus as the type of a peculiar 

family to be placed with the Helodermid in the tribe Diploglossa. 

Xantusia, Lepidophyma, and Cricosaura are, on the other hand, not 

Diploglossa, but are Leptoglossa. They are allied to the Lacertide, 

and especially to the Asiatic Ophiops, which is, like them, without eye- 
lids. The character of the tongue is, like that of the Ecpleopide, uni- 

formly squamous, and has no resemblance to that of the Diploglossa. 

The characters of the scapular arch are those of the Leptoglossa. The 

clavicle is loop-shaped proximally and the mesosternum is cruciform in 

Lepidophyma and Xantusia. I have not been able to examine Crico- 

saura as to these points. In my paper first mentioned I stated that 

these genera have distinct parietal bones. I think that they should, 

on this account, be distinguished from the Lacertidw, where they are 

coossified. 

The genera of Xantusiide are the following: 

I. One frontal and one frontonasal plates. 

Superciliary scales, none; pupil round ........-...-.--. Lepidophyma Duméril. 

Superciliaries present; pupil vertical ........---.---.-------- Xantusia Baird. 

II. One frontal, two frontonasals. Pupil erect. 

An interoccipital plate; frontoparietals in contact; superciliaries. 
Zablepsis Cope. 

No interoccipital; frontoparietals widely separate; superciliaries. 
rm Cricosaura Peters. 

Ill. Two frontals; one frontonasal; pupil erect; no interoccipital; frontoparietals 

not widely separate; superciliaries......-----...--..---.----4 {mabopsis Cope. 

' Mission Scientifique de Mexique, Herpetology, 1878, p. 303. 

2Proceedings of the Academy of Natural Sciences, Philadelphia, 1864, p. 229. 

*Idem., 1866, p. 322. 
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Each of these genera includes but one species, excepting Xantusia, 

which embraces two. All belong to the Pacific and Sonoran districts, 

except Lepidophyma, which occurs in the Central American (Mexican). 
In addition to the characters which I have previously given, Mr. 

Boulenger states! that the sternum is without fontanelle. I find the 

hyoid apparatus has characters somewhat similar to those of the 

Lacertide. The ceratohyals and second ceratobranchials are both _ 

present and there is a well developed free epibranchial. Its proximal 

end overlaps the distal end of the second ceratobranchial. It passes 

around the extremity of the first ceratobranchial and extends forward. 

In Lepidophyma it has the peculiarity, which I have not seen in any 
other lizard, of being inserted on the lateral process of the basioccipital. 
In Xantusia riversiana it terminates before reaching this point. In 

Lepidophyma it displays a concave expansion as it passes the extremity 

of the first ceratobranchial, in which lies the helicoid cartilaginous 

extremity of the latter. In neither genus are the hypohyals prolonged 

with the ceratohyals, as in Anguide, nor beyond them as in the Teiide. 

The stapedial disk in Lepidophyma is not sunk in a canal, as in the 
Iguanide and some other Sauria. The columella is slender, and termi- 

nates in the interstapedial cartilage. This supports an oblique carti- 

laginous rod, one end of which (suprastapedial) is attached to the 

osseous wall above, and the other longer one (epistapedial) is in contact 

by a flat surface of its extremity with the membranum tympani. 

The remarkable characters of the skull in Xantusia are described 

under the head of that genus. Bocourt” represents a probably similar 

structure in Lepidophyma. 

Xantusia and Lepidophyma agree in their visceral characters. The 

corpus adiposum is small and projects freely into the abdominal cavity. 

The alimentary canal is distinguished into stomach, small intestines, 

and rectum only, the latter elongate. The posterior border of the liver 

has a small middle lobe; right lobe moderately produced. Lungs equal. 

Mesenteries normal. 

The contents of the stomach of a Xantusia riversiana include vege- 

table remains, and fragments of hymenopterous and coleopterous 

insects, Showing a mixed diet. 

XANTUSIA Baird. 

Xantusia BAIRD, Proc. Acad. Nat. Sci. Phila., 1858, p. 255.—Copnr, Proc. Acad. 

Nat. Sci. Phila., 1883, p. 29; American Naturalist, 1895, p. 758,—BOULENGER, 

Cat. Liz. Brit. Mus., 1885, IT, p. 327. 

Body cylindric, without crests or spines. Tail cylindric, moderate. 

Head covered with large polygonal plates; superciliary scales seg- 

mental; belly with square plates in transverse series. Tail encircled 

by whorls of quadrate scales. Femoral pores present, pierced in an 

'Cat. Liz. Brit. Mus., II, 1885, p. 325. 
* Mission Scientifique de Mexique, pl. xx G, fig. 2. 
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undivided seale. Three folds on the throat, the anterior connecting 

the ears inferiorly and encircling the head. Pupil vertical; no eyelids. 

Digits 5-5, 
Teeth pleurodont, tricuspid; about ten upper maxillary, nine pala- 

tine. Roof of mouth extended backward as far as angle of mouth and 

euding in a W-shaped outline, the central angular notch behind. This 

is due to dermal flaps extending from the palatine bones, which over- 

lap on the middle line. Tongue thick, fleshy, depressed, and oval, 

entirely attached behind and by a central band, the terminal two-fifths 

free, and slightly notched, the base entire. On the basal third of the 

tongue above are two oblique series of wrinkles converging anteriorly ; 

these soon become finer and closer, the anterior portion being covered 

with short, compact, depressed, scale-like papillie. 

Osteology.— My knowledge of the osteology of this genus is derived 

from the X. riversiana, specimens of which I owe to my friend, Dr. J. J. 

Rivers, of Oakland, California. 

The premaxillary has an elongate spine above and a nearly trans- 

verse posterior border below. Nasals well developed, distinct. Frontal 

single, grooved below. Parietal single, without pineal foramen, pro- 

duced posteriorly so as to overhang the occipital bone and foramen 

magnum, being connected with the former by a median keel, which it 

sends downward. The supraoccipital is subhorizontal and is not 

articulated in the usual way with the parietal, having only the median 

contact above mentioned. It is coossified with the exoccipitals. The 

prefrontal is small and is not produced far over the orbit. Lachrymal 

absent. Jugal with the superposterior limb expanded. Postfrontal 

and postorbital fused into a triangular bone, which bounds the parietal 

externally, thus, with the supratemporal, roofing over the temporal 

fossa. Supratemporal in contact throughout with the parietal, except 

where separated by the narrow splint of a paroecipital. Quadrate with 

one, a large external conch. Vomers closely juxtaposed throughout, 

coossified anteriorly, the median portion of the two elements with an 

excavation. Narial orifices nearly closed, except posteriorly, where the 

vomerine process of the palatine overarches them. The latter are in 

contact in front, but soon spread apart. Maxillary processes rather 

Shorter than vomerine, depressed below them. Pterygoids narrow 

throughout, not wider than palatines, their posterior part with a groove 

which looks upward and inward. Basipterygoids overlapping their 

entire internal face. Eetopterygoids wide, reducing the palatine fora- 

men to a mere slit; with a considerable contact with the palatine, and 

a recurved portion in contact with the extremity of the maxillary; the 

internal extremity depressed. No presphenoid; sphenoid separated by 

Suture from basioccipital, whose lateral processes are compressed and 

decurved. The postoptic bone seems to be wanting, The petrosal is 

well produced beyond the semicircular canal, and is equally produced 

below the trigeminal foramen, where it joins a backward directed proc- 

ess of the basipterygoid. The groove below it is well defined and looks 
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downward. The epipterygoid rises at the basipterygoid and rests on 

the anterior border of the petrosal and the posterior border of the well- 

marked descending process of the parietal. Fenestra ovalis not sunk 

in the fundus of a fossa. 

The mandible is remarkable in having but three bones. The articular, 

angular, and surangular are coossified, and the splenial and dentary. 

The coronoid has little horizontal production on the outside of the ramus, 

and the angle of the dentary extends considerably posterior to it. The 

Meckelian groove is entirely closed. 

The hyoid apparatus is described under the head of the genus 

Xantusia. 

There is no zygosphen. There are six cervical intercentra besides 

that of the atlas. The cervical ribs begin on the fourth vertebra. 

Four of these ribs are of peculiar form, being expanded and truncate 

at the extremity so as to be somewhat fan-shaped. Neural spines 

rather low on the cervical and caudal regions, and lower on the dorsal 

vertebre. Caudal vertebre segmented toward the anterior part, the 

fissure passing through the middle of the diapophyses. Neural spine 

single, oblique, posterior; chevron bones normal. 

Suprascapula short and wide; scapula without proscapula. Coracoid 

with one notch; sternum without fontanelle. Interclavicle with mod- 

erate posterior limb. Sternal ribs three; xiphoid rods not juxtaposed, 

supporting two ribs. No abdominal ribs. 

Pubes meeting at about a right angle; pectineal angles near the 

middle, decurved. Pubis with tuber exterior. [lium without angulus 

criste; acetabulum entire. 
The teeth have compressed tridentate crowns; those of the premaxil- 

lary bone are not conic, but have also compressed crowns, where traces 

of denticles are sometimes apparent. 

The remarkable features in the osteology of this genus are (1) the 

peculiar relations between the parietal and supraoccipital bones, which 

resemble the structure seen in a sea turtle; (2) the wide ectopterygoid; 

(3) the absence of lachrymal; (4) the presence of only three mandibular 

elements. The affinities are a mixture of those of the Lacertide and 

Scincide; the large postfrontal bones; the descending processes of the 

parietals, and the form of the pubes, resembling the corresponding parts 
in the latter family. The expanded cervical ribs resemble those of the | 

Geckonid genus Phyllodactylus. The relations of the parietal and 

occipital bones are quite different from those found in the Lacertide 

and Anguide (Gerrhonotus, Celestus, Ophisaurus), where the temporal 

fossie are also roofed over. In these forms the contact is normal, that 

is, by the elevated median portion of the anterior border of the occipital. 

Three species of this genus have come under my observation. They 
may be distinguished by the following characters: 

Small; limbs short, barely overlapping where appressed to the sides. ‘Tail short, 

equal from vent to angle of mouth; one row of supraocular scales; one parietal 

on each side. Color, light brown with dark brown speckles.....- X. vigilis Baird. 
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Medium; limbs longer, hind limbs appressed, reaching shoulder; tail long, twice 

body; one row of supraoculars; one parietal, above light brown with two rows 

of very large pale-edged maroon spots.......-.--.---. --------0. ----2 X. picta Cope. 

Largest; limbs short, hind limb appressed, overlapping forefoot; tail equal body 

plus head to front of eye; two rows of supraoculars; two parietals on each side; 

above light brown with black, coarse vermiculations..........-Y. riversiana Cope. 

Neither of the above species has been found thus far outside of the 

limits of the State of California. 

XANTUSIA VIGILIS Baird. 

Xantusia vigilis BAtrD, Proc. Acad. Nat. Sci. Phila., 1858, p. 255.—BOULENGER, 

Cat. Liz. Brit. Mus., II 1885, p. 327. 

The hind leg extended twice forward reaches to the first gular fold, 
and is contained about two and three-fourth times in head and body, 

the head four and one-half times; the hind foot from heel nearly six 

times. The claws are all very small; the digits covered beneath by a 

series of transverse and imbricating plates. 

The color above generally is a dull brownish yellow varied with small 

blackish spots on single tubercles. The young specimens exhibit a yel- 
lowish vermiculation on a brown 

ground distinctly seen on the 

sides of body, neck, and head. 
There are two yellowish paral- 

lel lines from the supraoculars 
down the back of the neck be- 

coming finally lost, aud between 

these on the back of the neck sap ae 
. XANTUSIA VIGILIS BAIRD. 

are two more, making four yel- - 

low lines on the nape. The Rewari ete 

under parts are whitish. 

In this species the head is short and covered above by a small num- 

‘ber of very large plates. It is bounded behind by a constriction which 

borders the posterior extremity of the large occipital plates, passes 

through the ears, past the end of the lower jaw and across the throat, 

thus completely separating the neck from the head. ‘The head is short, 

broad, pyramidal, and quadrangular; the sides nearly vertical; the 

rostrum rather pointed, its upper outline convex. There is a very large 

hexagonal interparietal plate (the largest on the head), behind which 

are two other irregularly pentagonal postparietals side by side, applied 

against the two posterior faces. The oblique lateral borders are in 

contact with an elongated pentagonal plate, and the anterior with two 

adjacent subtriangular parietal plates, the long sides nearly equal. 

These cover the whole supraorbital space, are in contact behind only 

with the interparietal and parietal plates, excepting a very small one, 

postero-externally. The plate which represents the frontal is rhom- 

boidal, broader than long, the lateral corners truncated and in contact 

with the supraoculars. This, with the frontoparietals, completely 
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fills the interorbital space, bordered externally by six small square 

supraoculars. Next comes a pair of prefrontals shaped like the fronto- 

parietals, but only half the size; then a small regularly hexagonal 

frontonasal, the two anterior faces of which are in contact with a pair 

of internasals, which connect with the rostral, which is entirely ter- 
minal and not at all visible from above. The superior plates form a 

regular succession of plates in pairs and single, four of the former 

and three of the latter, or 2,1, 2,1, 2, 3, 2, the anterior median being 

bordered on either side by the postnasal. The rostral plate is low, 
wide, nearly linear, with eight labials on either side. The nostrils are 

small, terminal or lateral, and placed over the junction of rostral and 

labial or in the corners of the rostral, labial, internasal, and nasal (in the 

antero-inferior corner of the latter). ‘There is a large pentagonal post- 

nasal, higher than broad, articulating above with the frontal and post- 
frontal. The loreal is large and separated from the orbit by two small 

plates, the lower subcircular and over the junction of ihe third and 
fourth labial. The orbit is completely surrounded by a circle of small 

plates, of which six are superior, six posterior and inferior, and three 

or four anterior. There is a large central ental, with seven labials on 

each side. The labials are bordered internally by five plates, the 

anterior three much broader than the labials, and filing up the end of 

the lower jaw, except a median plate connecting the second on either 

side. 
The eyes are large, the pupil elliptical and vertical. A membranous 

circle, with the edges crimped, seems to represent eyelids. This is 

however, apparently not protractile and is wanting above. 

The auricular openings are vertical, elongated, and directed upward 

aud backward. It has a border anteriorly of six or eight small 

tubercles, less than those which cover the cheeks anterior to it. 
The back and sides are covered with small, close, bead-like tubercles 

arranged in transverse series. They are rather elongated and alternate 

in adjacent rows. There are about forty in a series across the back. 

The chin and throat, to the first fold, are similar but more rounded. 
The two throat folds are close together, the plates in their interval 

rounded, but smaller than elsewhere, the space between them covered 

with four series of square plates increasing successively to the hinder 
one, which, however, is not as large as those on the breast. The under 

parts from the hinder fold to the anus are covered with regular square 

plates in ten longitudinal series, raised to twelve by a lateral more 
irregular and rather smaller row on each side. These plates do not 
alternate in successive rows, but form longitudinal series, these 
twenty-eight transverse series from throat to thighs and three on the 

pubis of two each increasing progressively in size until those bordering 
the anus are much larger than on the belly. The tail is encircled by 
about seventy whorls of scales which lengthen behind; they are com- 
posed of square plates, the upper more convex from side to side. 
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The legs are rather short, covered with tubercles like those on the 
back except on the upper surface of the humerus and the anterior of 

the forearm and thigh and under surface of tibia, which are covered 
with large plates. The femoral pores, nine or ten in number, are not 
conspicuous. The digits are short; the fourth hind toe not much longer 

than the third; its free portion only half the head from snout to ear. 

In his report on the reptiles of the Death Valley expedition, Dr. 

Stejneger remarks: 

Two additional specimens are now before us, one collected by Dr. Fisher at [es- 

peria, on the south side of the Mohave Desert, on January 4, 1891, while Mr. Palmer 

secured the other on February 24, in Pahrump Valley, Nevada, thus extending the 

range of the species nearly 200 miles eastward. The type locality, Fort Tejon, is in 

an open canon—the celebrated Canada de las Uvas of the early exploring expedi- 

tions—connecting the west end of the Mohave Desert with the San Joaquin Valley. 

The fauna and flora of this canon present a mixture of Mohave Desert and interior 

valley forms. 

In all probability this species is more or less nocturnal in habits, which may 

account for the scarcity of specimens collected. 

Both specimens are somewhat larger than the largest of the types, and, judging 

from the condition of the femoral pores, I take them to be adults. 

There appears to be some slight variation in the shape of the individual head 

shields and in the shape of the head, the Death Valley expedition specimens having 

it somewhat more elongate; but the differences are not greater than between the 

type specimens themselves. 

Mr. J. Van Denburgh! states further that— 

X. vigilis is the most abundant lizard in the territory it has chosen for its home. It 

seems to be peculiarly dependent upon the presence of tree yuceas. A glance at Dr. 

Merriam’s map (N. Amer. Fauna, No.7,map 5, 1893) shows that these weird plants 

grow in each of the localities from which the species has been recorded, viz: Fort 

Tejon in the Canada de las Uvas, and Hesperia, in California, and in the Pahrump 

Valley in Nevada. 

Dr. C. H. Gilbert and the writer collected specimens near Mojave, and found a 

portion of a cast skin at Victor, California, in November, 1893. In September of the 

following year the writer found this species common at Mojave and Hesperia, and 

secured a single specimen near Cabazon on the eastern slope of San Gorgonio Pass, 

California. The first three of these localities are situated in the great Yucca arbores- 

cens helt, which extends along the southwestern edge of the Mojave Desert. The 

last is in a small and apparently isolated grove of smaller tree yuccas, seemingly of 

another species. 

Habits.—These observations were made in the neighborhood of Mojave, California, 

November 4, 1893. About a mile from the station there is a considerable forest of 

Yucca arborescens. The many trees and wind-broken branches which lie decaying 

on the ground afford a home to numerous colonies of white ants, scorpions, vicious- 

looking black spiders, and several species of beetles. In a deep crack of one of 

these branches a small lizard was discovered, which, when caught, proved to be a 

young Xantusia vigilis. Probably it had not yet learned how to hide from the day, 

for I have never seen another undisturbed individual. 

The key to their home once discovered, the collection of a large series of these 

lizards was merely a matter of physical exertion. Every fourth or fifth stem that 
was examined gave up its Vantusia, and, in one instance, as many as were previously 
known to collections were found under a single tree. 

Most of the lizards were found between the bark and the ground, but many had 

! Proc, Cal. Acad. Sci. (2), V, 1895, p. 523. 
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hidden in the thick clusters of dead leaves, from which it was very difficult to dis- 
lodge them. When first exposed to the light, they were dark colored, and seemed 

dazzled for a moment, during which they made no attempt to escape. They were 

not at all sluggish, however, and if not caught immediately, made for the nearest 

cover as fast as their very short legs would permit. This cover was often the col- 

lector, and the little lizards either hid under his shoes or climbed his legs, sometimes 

even reaching his shoulders. They showed no desire to enter the numerous holes in 

the ground about them, or to escape by burrowing. Put into a glass bottle they 

became very light colored in a few minutes, but began to turn dark again immedi- 

ately after sundown. Young specimens were numerous, and remained dark longer 

than adults. Many fragments of cast skins were found, but never a whole skin in 

one place. The stomachs of several individuals contained the wings of some small 
dipterous insect, the elytra of a little brown beetle, and some very small white 

bodies which resembled spiders’ eggs. 

Several specimens were taken alive to the Leland Stanford Junior University and 

kept for some months in a large glass jar in which some fine sand and pieces of wood 

and bark had been placed. At first they ventured out from their retreat only at 

dusk unless disturbed, but after a few days they seemed to become more restless, 

and, urged perhaps by hunger, showed themselves many times each day. At night, 

when they were always more active, they often climbed to the top of a piece of 

yucca stem placed upright in the middle of their cage. No desire to burrow was 

observed. All declined to show any interest in the small beetles and flies, both 

dead and living, which were placed in the jar, and finally became greatly emaciated. 

They were chloroformed in March, 1894. 

A second note dated Mojave, California, sentemnbes 17-18, 1894, is as 

follows: 

As it was not practicable to learn by actual investigation whether or not_X. rigilis 

hid, during the day, among the thick- growing leaves of the living yuceas, the localities 

examined in 1893, still clearly marked by the displaced rubbish, were again searched 

with great care. The fact that very few specimens were now secured in this previ- 

ously worked area, while the species was very common just outside its limits, is evi- 

dence that the specimens found on the ground under the dead branches were in their 

true diurnal home, and not mere stragglers from the living yuceas. 

The speciuiens were all caught alive and put into a large glass bottle, but were 

soon killed by the heat, although care was taken to keep them in the shade as much 

as possible. Count was kept as the lizards were put in the bottle, and showed later 

that several more were taken out than were putin. This may have been due to a 

mistake in the record, but was more probably caused by the birth of young after 

capture. The adults were afterwards carefully examined, and three were found to 
contain young, showing that the species is ovoviparous. One of the three contained 

two fetuses; the others have one each. These fetal specimens are about the size 

of the young found under the dead branches. 

Xantusia vigilis Baird. 

’ Number | Catalogue ~\. : wt 
he of speci- | socality 16n ‘yr 7 BCeLV No, ips | Locality. collected From whom received. 

Pele 3) Fort Tejon, Califomia=sse==.2|eees sees eeee | J. Xantus. 
296-9 4 | California. 5... \52-2eh coe see eb eae | H. H.and C.S. Brinley. 

v OM | acts Al When | F 1 - N.M. Locality. ti- Vhen From whom > 2 

No. : tude. |collected. received. Remarks. 

3 | 
13613; | Pahrump Valley, Nevada... .-...c55-.- 22s ce ee | Feet, Reb. co4 Palmer cae 
18919 Hesperia, Mohave Desert, California ........... 3,200 | Jan. 4 | Fisher.--... | Pl. 1, fig. 1. 

| 
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XANTUSIA PICTA Cope. 

Xantusia picta Copr, American Naturalist, 1895, pp. 859, 939. 

As already noted in the analytical table of species of Yantusia, this 

species is of more slender proportions than the two other members of 

the genus; its limbs and tail are much longer, so that its habitats are 

probably different from theirs. There are numerous minor differences 

in the squamation, and the head is much flatter than in either of the 
other species, as well as somewhat wider. In its coloration it is remark- 

ably different, being much more elegant than the others. Its seutal 

characters ally it with the Y. vigilis rather than with the X. riversiana. 

Head very much flattened and broad behind; body and proximal 

half of the tail flat, distal half of the latter cylindric. The tail tapers 

gradually from the base, and is not swollen as in the other species. It 

is twice the length of the body. Extended hind limb reaching to 

shoulder; extended fore limb reaching anterior border of orbit. The 

FIG. 98. 

XANTUSIA PI. TA COPE. 

x2. 
Tejon Pass, California. 

Collection of E. D, Cope. 

digits are not very elongate; the first finger is shorter than the fifch, 
_and the second toe extends farther distad than the fifth, which extends 
a little beyond the first. Claws well protruded from their sheaths. 

The head scuta are a good deal like those of the X. vigilis. The inter- 
nasal is rectangular, and isa little wider than long; the frontonasals are 
longer than wide and have considerable mutual contact. The frontal 
is wider than long, as is each of the occipitals. External to the pari- 
etals is a series of four or five smaller scuta, of which the first two are 
in contact with the supraoculars One nasal, two loreals, the posterior 
larger than the anterior, and two small preoculars. Kye resting 
directly on superior labials. There are six of the latter on each side, 
and a seventh scale is separated from the mouth border by smaller 
Scales. The fifth and sixth bound the orbit. In the X. vigilis there 
are seven and eight scales on the mouth border; the fifth isimmediately 
below the eye, from which it is separated by a series of minute scales. 
A large symphyseal, and only four inferior labials in contact with the 
lip border: a fifth separated from it by scales. The third and fourth are 
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separated by the large third infralabial, which reaches the lip border, 

I do not remember any other lizard in which this occurs. In X. vigilis 

there are five inferior labials in an uninterrupted series, the fifth sepa- 

rated from the lip border by a scale. Infralabials six on each side, the 

anterior three larger than the posterior three; the anterior pair in con- 

tact on the middle line, the others separate. The auricular meatus is 

nearly as large as the orbit, and has no processes on its anterior border. 

The dorsal and lateral scales are subround, smooth, and in trans- 

verse series. They are subequal and measure about 0.33 mm. The 

abdominal scales are much larger, are subquadrate and in transverse 

rows. Each row includes fourteen (in the largest sixteen) scales. In 

X. vigilis there are twelve and fourteen. Femoral pores ten (six and 

seven in X. vigilis). Ten large scales in the gular collar. Preanals in 

three series; two narrow series of four scales each in front, and a pair of 

very large scales behind, each bounded by a much smaller scale at the 

posterior outer angle. Scales of limbs rather uniform, larger on the 

external surfaces, largest on the anterior and inferior faces, where they 

nearly equal those of the belly, but have rounded borders. 

Measurements.—Total length (tail complete), 124 mm.; length to vent, 
50 mm.; total length to axilla, 23 mm.; total length to collar, 18 mm.; 

total length to meatus auditorius, 11 mm. Length of fore leg from 

axilla, 17 mm.; of fore foot, 6.5 mm. Length of hind leg from groin, 25 

mm.; of hind foot, 10 mm. 

Ground color, light pinkish-gray. This is overlaid by two dorsolat- 

eral rows of large purplish-brown spots which are only separated by 

narrow lines of the ground. The tail is marked by two similar rows 

of smaller and more widely separated spots. Hind limbs closely, fore 

limbs sparsely spotted. Head plates purplish-brown, with pale borders. 

Inferior surfaces uniform yellowish. 

I have seen but one specimen of this species. It was sent me by Dr. 

J. H. Rivers, of the University of California, to whom I am also under 
obligations for the first specimens of the species next to be described. 
Dr. Rivers states that the former specimen was taken at Tejon Pass, in 

southern California. 

XANTUSIA RIVERSIANA Cope. 

Xantusia riversiana Corr, American Naturalist, 1879, p. 801; Proc. Acad. Nat. 

Sci. Phila., 1883, p. 29.—BoULENGER, Cat. Liz. Brit. Mus., II, 1885, p. 328.— 

Rivers, American Naturalist, 1889, p. 1100. 

The scales of the dorsal and lateral regions are rather coarsely and 

uniformly granular. The abdominal scales are quadrate, and are in 

sixteen longitudinal and thirty-two transverse rows. The preanal 
scales are in three transverse rows, the anterior two of four scales, 
with the median pair in both much enlarged, and the posterior row of 

six scales. Scales of the gular region flat and hexagonal, one row on 
the gular fold a little larger, and equal to the anterior gulars. Scales 
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of the anterior aspects of the fore leg and femur larger than the 

others; those of the tibia small, and those of the posterior face of the 
femur still smaller. Seales of the tail in whorls of equal width. The 

scales of equal size and all convex in cross section, but not keeled. 
None of the seales of the body or limbs keeled. 

The nostril is situated in a small scute at the junction of the sutures 

which separate the internasal, rostral, first labial, and first loreal scuta. 

Three loreals, increasing 

in size posteriorly. A cir- 

cle of scales surrounds 

the eye, of which the supe- 

rior, or superciliary, are 

the largest. The latter are 

separated by one row of 

seales from the parietal, 

frontoparietal, and frontal 

on each side. The fronto- 

nasal is nearly square. 

The internasals are con- 

siderably in contact. The 

frontal is hexagonal, and 

is broader than long. The 

interparietal is as large as 

each parietal. Itis longer 

than wide, and notches the 

contact of the frontopari- 

etals. The occipitals are 

large and quadrate. A sin- 

gle large temporal bounds 

the parietals and occipital, 

and it is followed by two 

small scuta, which are in 

contact with the occipital. 

A triangular plate inter- aes 
venes between the occip- XANTUSIA RIVERSIANA COPE. 

ital and parietal. There 

are eight scales on the 

upper lip. Of these the 

fifth is the largest, and is part of an annulus which begins with two 

sinall scales at the posterior loreal and terminates at the seventh scale, 
opposite the middle of the pupil posteriorly. The posterior labials are 

small and are separated by nine rows of still smaller scales from the 

large temporal. No large auricular scales. The eye is rather large, 

and its diameter is contained in the length of muzzle in front of it 1.75 

times. The vertical diameter of the auricular meatus is a little less. 

The first digits of both extremities are very short. The second of 

Santa Catalina Island, California. 

From type in Museum, University of California. 
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the pes is very little longer than the fifth. All the ungues are acute 
and are moderately curved. The hind legs are remarkably short, not 

exceeding the forelegs. Extended forwards the extremity of the fourth 

digit reaches the elbow of the appressed fore leg. Femoral pores twelve 

on each side; no anal pores. The tail is not long, and its form is com- 

pressed, with a flat inferior surface. The section is a triangle, higher 

than wide, with the apex narrowly truncate. 

The color is light-brown, with dark umber-brown spots on the supe- 
rior surface. These spots form, in general, one median and two lateral 

rows, but as their forms are very irregular this order is obscure. The 

median dorsals are the largest, and they send branches laterally and 

anteroposteriorly, so that the result is rather confused. Dark-brown 

bands cross the muzzle on the frontonasal plates and on the frontal, 

and form a wide U from the frontoparietals passing around the poste- 

rior edge of the occipitals. Sides of head with rather large brown 

spots. Inferior surfaces with minute brown spots, which are least 

numerous on the middle line. Tail with irregular pale spots. 

Measurements.—Total length, 118 mm.; length to posterior edge of 

occipital plates, 16.2 min.; length to axilla, 29 mm.; length to groin, 55 

mm.; length to vent, 60 mm.; width between orbits above, 7 mm.; 

width at temples, 11.5 mm.; length of forelimb, 17 mm.; length of 

manus, 8 mmn.; length of hind limb, 23 mm.; length of pes, 11 mm.; 

length of tibia, 7 mm. 
The species which has given occasion for the above discussion is 

several times as large as the type X. vigilis Baird, and has a different 

coloration. The digits are shorter. The typical specimen was found 

by Dr. J. G. Cooper, zoologist of the State Geological Survey of Cali- 

fornia, and was placed in the collections of the University of California, 
where I saw it. It was kindly lent me for examination by the authori- 

ties of the university. The locality from which the specimen was 

obtained is San Nicolas Island, one of the Santa Barbara group, coast 
of California. Subsequently, three specimens were obtained from San 

Clemente Island, California, by the naturalists of the Albatross. 

The latter display some differences from the typical specimen, as well 

as among themselves. They all have the temporal plate transversely 

divided, two into three plates and one into two, the anterior the largest. 

In the two smaller specimens the occipitals are divided into two equal 
parts by an oblique suture. In the largest specimen one occipital is 
undivided, as in the type, and the other is about half divided anteriorly 

by an incomplete groove. The character of the two rows of supraorbi- 

tal scales is present in all. The largest specimen is double the size of 

the largest of the Y. vigilis known. Without the tail, which is injured, 

the length is 85 mm.; length to axilla, 38 mm.; to meatus auditorius, 
19 mm. 

Three specimens from the Santa Barbara Islands were subsequently 
sent me by Dr. Rivers. In all of them the temporals are divided, gen- 
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erally into three scuta, of which the anterior is the larger. The total 

length of one of them (tail perfect) is 167mm. The head plates become, 

in the adults, somewhat corrugated. 

NXantusia riversiana Cope. 

Number 
patelogne of speci- | Locality. From whom received. Nature of specimen. 

No mens. | 

15166 1 San Clemente Island, Cali- |C.S. Townsend, U.S.S. Al- | In alcohol 
fornia. batross. 

15172 i) | (Coast oh Calitormigy: 2 --.---\4---7 CW Sapmnceecos do. 
15174 ie | oe OW oko oS oSeSeeere soos o eos Spae GO -s sass : do. 
21554 SaieSan Clemente island) Cali-t|=.s-1dOeeteee see see eee do. 

| fornia. 
16321 A pases OMe seecasorosspebencseos JaAGnCoopereocs-22c a aces do. 
16322 1 | Santa Barbara Islands, Cali- .--.. One Secs aeteew cee eee do. 

| _ fornia. | 
16523 ISO D TKO OE SAB pe Ss atoms emere lac Oss sae ss2 cece osessere ee do. 

ZABLEP SIS: Cope: 

Zablepsis Corr, American Naturalist, 1895, p. 758. 

Pupil erect. The pairs of scuta on the muzzle, the middle pair being 

‘he divided frontonasals. Frontal undivided; superciliaries present. 

Frontoparietals in contact on the middle line; the occipitals separated 

by an interoccipital. 

The scuta of Xantusiide, like those of many of the Leptogloss fami- 

lies, are a definite quantity, and very characteristic. I have hence 

proposed to separate this form generically from NXantusia, since it 

differs in the division of the frontonasal and the presence of an inter- 

occipital. The latter plate is only found on this genus in the Xantu- 

slide. 

But one species is known, and it inhabits southern California, 

ZABLEPSIS HENSHAVII Stejneger. 

Zablepsis henshavii CopE, Amer. Naturalist, August, 1895, p. 758. 

Xantusia henshawi STEINEGER, Proc. U. 8. Nat. Mus., XVI, p. 467. 

-Dr. Stejneger’s brief description of this species is as follows: 

Like Xantusia vigilis it has but one series of superciliaries (or supraoculars), while 

X. viversiana has two. It is longer and slenderer than the latter, and is more de- 

pressed than either. The color differs from both in being blackish-brown on the 
upper surface irregularly marbled with cream-colored lines which on the tail incline 

toward forming cross bands; under side whitish; scales on back small, uniform, flat 

tubercles; ventral scales in fourteen longitudinal and thirty-three transverse rows, 

preanal scales in three transverse rows, the two median posterior scales being the 

largest; about ten femoral pores on each side. Total length, 148 mm.; length to 

posterior edge of occipital plates, 13 mm.; length to vent, 65 mm. 

Direct comparison of the type specimens shows that this species is 

quite nearly allied to the Yantusia picta. It resembles it in the propor- 

tions of the tail and in the flattened head and body. There are a good 

many coincidences in the details of structure, as in the size of the dor- 

Sal and ventral scales, and in the number of femoral pores. The color- 
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ation alone would not distinguish the two as species, although 

strikingly different. The differences are, however, important. [irst, 

the generic characters of two internasals, and an interoccipital plate. 
Second, the hind limb is materially shorter, since when extended it 
only reaches the elbow of the forelimb. Third, the third infralabial 

is not so large, and does not reach the labial border. There are five 

inferior labials reaching that margin instead of four. The third (last) 
pair of preanal plates is not so disproportionately large. As points of 

minor importance may be added the presence of two wide scales 

between the second pair of infralabials instead of one; and the fact 

that the dark color of the superior surfaces appears on the sides of the 

throat and abdomen, and on the inferior side of the tail, which it does 
not in the \. picta. 

Fig. 100. 

ZABLEPSIS HENSHAVII STEJNEGER. 

x3. 
California. 

Cat. No, 20339, U.S.N.M. 

Concerning this species Mr. J. Van Denburgh remarks that at Witch 

Creek, San Diego County, California, it lives among the numerous 

granite bowlders, and comes out into the narrower crevices between 

them a few minutes before dark. It is, therefore, practicable to hunt 
for it only about fifteen or twenty minutes each day. Ifa bit of string 

or a straw be introduced into the domain of one of these lizards it will 

often be seized, the reptile apparently mistaking it for an insect.' 

Habitat.— Witch Creek, San Diego County, California. 
Type.—Cat. No. 20339, U.S.N.M.; H.W. Henshaw collection; May, 

1893. 

AMCEBOPSIS Cope. 

Amabopsis Copr, American Naturalist, August, 1895, p. 758. 

A single frontonasal; frontal longitudinally divided. Frontoparie- 
tals In contact; no interoccipital plate. Superciliaries present. Pupil 

erect. 

_ This genus includes a single species which has been taken in Lower 
California. 

'Proc. Cal. Acad. Sci. (2), V, Pt. 1, 1895. 
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AMCEBOPSIS GILBERTII Van Denburgh. 

Amebopsis gilbertii Copr, Amer, Naturalist, 1895, p. 758. 

Xantusia gilbertii VAN DENBURGH, Proce. Cal. Acad. Sci., 1895, p. 121, pl. x1. 

I only know this interesting species from the description and figure 

given by Mr. Van Denburgh, which I here transcribe. The eye is very 

small, without lids, and with vertical pupil. The nostrils are pierced 

at the junction of the rostral, internasal, first superior labial, and first 

loreal plates. There are 3 loreals, increasing in size posteriorly. 

There are 2 internasals. The 2 frontonasals are separated by the inter- 

frontonasal, which is in contact also with the 2 frontal plates. The 

other head plates are 2 frontoparietals, 2 parietals, 2 large occipitals, 

and 1 interparietal. The eye is surrounded by a ring of small scales, 

Fig. 101. 

AMCBOPSIS GILBERTIL VAN DENBURGH. 

< 25: 

Lower California. 

From Van Denburgh. 

of which the superciliaries are largest. This ring is separated from 
the third loreal by 2 small scales. There are 8 superior and 8 inferior 
labials. The anterior border of the ear is slightly denticulate. The 
ventral plates are arranged in 32 transverse and 10 or 12 longitudinal 
series, The caudal scales are smooth, convex, and in whorls of about 
equal length. The back and sides are covered with smooth convex 
granules of about uniform size. There are 8 and 9 femoral pores. The 
gular regions are covered with smooth, flattened, subhexagonal gran- 
ules, which are slightly larger than those on the back and sides. 
The color above is dark brownish clay dotted with black on single 

granules. A pale yellowish line, two granules wide, runs posteriorly 
from each occipital plate, but is soon lost on the back to reappear over 
the thigh. 
Measurements.—Length to vent (about), 39 mm.; tail (about), 38 mm.; 

hind limb, 14 mm.; fore limb, 10 mm.; diameter of eye, 1 + mm.; 



556 REPORT OF NATIONAL MUSEUM, 1898. 

shielded part of head, 53 mm.; head to posterior edge of ear, 85 mm.; 

head to anterior gular fold, 74 mm.; head to posterior edge of anterior 

fold, 114 mm.; head to posterior edge of posterior fold, 123 mm. 
The single specimen of YX, gilbertii has been compared with 144 of 

X, vigilis without any approach to any of its distinctive characters hav- 

ing been found. It is of great interest, for it extends the known range 
of the genus Yantusia several hundred miles to the southward, intro- 
ducing it for the first time into Mexican territory, and affording another 

link between the ‘‘Cape region” and the Sonoran subprovince. 

Type.—Cat. No. 401, Cal. Acad. Sci.; San Francisquito, Sierra Laguna, 
Lower California; Gustav. Eisen, March 28, 1892. 

TEIIDA. 

Lacertiens, Scincoidiens CUVIER, part, Regne Anim., II, 1817, pp. 24, 61. 

Tupinambide, Chalcidide Gray, part, Ann. Phil, (2), X, 1825, pp. 199, 204. 

Cordyloidea, Tachydromoidea, Chalcidoidea, Ameivoidea FITZINGER, part, Neue 

Classif. Rept., 1826, p. 11. 
Teiide GRAY, Phil. Mag. (2), II, 1827, p. 55. 

Autarchoglosse acrodonta and pleurodonta WAGLER, part, Syst. Amph., 1830, pp. 

153, 154. 

Ameive, Lacerta, Chamesauri, Ptychopleuri, Gymnophthalmi W1EGMANN, part, 

Herpt. Mex., 1834, pp. 8, 9, 11. 

Lacertiens pléodontes, Chalcidiens, Scincoidiens DUMERIL and BIBRON, part, Erp. 

Gén., V, 1839, pp. 68, 318, 511. 

Teida, Chalcidw, Anadiade, Chirocolide, Cercosauride, Gymnophthalmide Gray, 

part, Cat. Liz., 1845, pp. 3, 4. 

Argaliade Gray, Ann. Mag. Nat. Hist., XVIII, 1846, p. 67. 

Eepleopoda Tscuunt, Arch. f. Nat., 1847, p. 41. 

Riamidw Gray, Proc. Zool. Soc., 1858, p. 445. 

Cercosauri PETERS, Abh. Berl. Acad., 1862, p. 169. 

Teide, Chalcididw, Ecpleopide CoPE, Proc. Acad. Nat. Sci. Phila., 1864, pp. 228, 229. 

Teide, Chalcidide Corr, Proc. Amer. Assoc. Adv. Sci., XIX, 1871, p. 237. 

Teitide BOULENGER, Ann. Mag. Nat. Hist. (5), XIV, 1884, p. 120. 

The following description, with slight modifications, is from Boulenger: 

The tongue is flat, more or less elongate, ending in two long smooth points, the 

greater part of its surface covered with rhomboidal, imbricate scale-like papille; 

in Alopoglossa, these scale-like papille are replaced by oblique plici, as in Xantus- 

siidw and the Lacertoid genus Tachydromus. In a few genera the tongue is particu- 

larly long and narrow at the base, which is retractile into a sheath; in the others 

the tongue is bicvspid posteriorly; the whole organ, when the distal points are 

close together, being arrow-headed. 

The teeth vary considerably, but are constantly to be distinguished from those of 
the analogous family Lacertide in not being hollow at the base, the new teeth 

developing in small sockets at the base of the old ones. In some of the higher 
forms (Tupinambis, Dracaena, Teius), the lateral teeth are inserted almost on the 
parapet of the jaws, so that, in fact, they might be termed acrodont; this dentition ~ 

is, like that of the ‘‘pleurodont” Amphisbenoids, truly intermediate between the 

acrodont and pleurodont. In the other forms the teeth are attached more distinctly 

to the inner side of the jaws and there is a basal shaft. The premaxillary teeth are 
constantly conical; the laterals may be conical, bicuspid, tricuspid, obtuse, or molar- 
like (adult Tupinambis), or enormous oval crushers (Dracena); the bicuspid teeth 
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may be either compressed longitudinally, or perpendicularly to the jaws (Dicrodon, 

Teius). Pterygoid teeth are but seldom present, and if so, but feebly developed. 

In the most highly developed forms the skull presents the typical Lacertilian or 

Cionocranian structure; but as we approach the Chalcidine forms the skull becomes 

more depressed, the vacuity between the ante and postorbital portions and conse- 

quently the interorbital septum become much reduced, the arches weaker, and at 

last we have in Ophiognomon a skull where the pterygoids are largely in contact 

with the sphenoid, the arches are very weak, the columella is so reduced as to be 

hardly distinguishable, and the whole skull forms an almost continuous solid mass. 

The premaxillary bone is single, the nasals double, the frontal and parietal sin- 

gle; asmall supraorbital bone exists in some Ameivas; the palatines are in contact 
anteriorly; the maxillary is excluded from the infraorbital fossa, which is bounded 

by the palatine, pterygoid, and transverse bone, as in Varanus. The headshields are 

always free from the cranial ossification, a character which separates sharply this 
family from the Old-World Lacertid. 

Limbs or their rudiments are present; the degradation begins with Proctoporous, 

which has very short limbs, but with five well-developed clawed digits; the limbs 

are still more reduced in size in Scolecosaurus, and the digital formula is incomplete, 

although claws are still present; in Cophias and Ophiognomon digits are either 

entirely lost or reduced to bud-like rudiments; and in Propus the pelvic limbs have 

altogether disappeared. The clavicle is dilated and perforated proximally; how- 

ever, Cope inentions Tretioscincus and Scolecosaurus as forming exceptions, having a 
simple clavicle; the interclavicle is cruciform. 

I have already noted a peculiarity in the visceral anatomy of this 

family, in the absence of the urinary bladder. This structure is 

alleged by such authors as Stannius to be present in all Sauria. I 

have found no trace of it in the genera Tupinambis, Dracaena, Ameiva, 

Cnemidophorus, Centropyx, Gymnophthalmus, and Callopistes. In all 

these genera the kidneys have a peculiar form, being expanded trans. 

versely for the anterior half of their length, and then tapering poste- 

riorly to a point. In this respect they differ from any family of lizards 
known to me. 

The alimentary canal presents the usual three parts, stomach, small 

intestine, and rectum, with terminal rectal cloaca. There is no especially 
distinguished colon except in Callopistes. In Dracena a portion of the 
canal immediately succeeding the stomach is constricted off from the 
small intestine for a moderate distance. In Callopistes there is a short 
wide colon without cecum. The liver is not elongate, and has only 
one posterior notch. Reeurved lobe of the right lobe inconspicuous or 
wanting. The ventral mesentery extends beyond the liver to a part 
of the small intestine. 
The mesenteric attachments of the liver are very characteristic in the 

Teiide. There is but one suspensor, a median gastrohepatic, but this 
bifurcates above the middle of the organ and each half diverges, and 
adhering to the caudal margin, extends to the lateral inferior body wall. 
on each side. In Tupinambis these sheets are united on the median 
line for a distance posterior to the liver. The lungs are each attached 
to the stomach by afeparate sheet. The left hepato-parietal sheet is 
always present in this family, but the right one is feeble in some genera 
and is easily ruptured, as, for instance, in Cnremidophorus. 1 have 
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examined the genera Dracena, Tupinambis, Callopistes, Ameiva, Cnemi- 

dophorus, Centropyx, Tejus, Anadia, and Oreosaurus. 

I have examined the anatomy of Propus Cope, the most degraded 

and serpentiform type of the family, in order to ascertain whether it 

exhibits any affinity to the Annulati, as supposed by Boulenger, and 
to which it has a strong external resemblance. As the anterior limbs 

only are present, and these are without digits, this genus is even less 

lacertiform than the Annulate Bipes, so far as external appearance is 

concerned. 

Propus las very slender postorbital and supratemporal arches, and 

the paroccipital bone is represented by a relatively rather large nodule 

between the quadrate, the exoccipital and the supramastoid process of 

the parietal. The last-named process is rather short and, like the rest 

of the parietal, is closely applied to the occipital, slightly overlapping 

the latter. The epipterygoid is present, and is in contact with the 

strongly decurved angular lateral margin of the parietal and the 

anterior border of the superior plate of the petrosal. The trigemnial 

notch is as usual in lizards, and the cranial wall anterior to the petrosal 

is membranous. The stapes is very large and its columella is a mere 

tuberosity. 

Scapular and pelvic arches present; anterior limbs only, and these 

minute. 

Scapular arch.—All the elements present, but the sternum represented 

by a narrow longitudinal cartilage, and the interclavicle without lateral 

processes. Clavicle osseous, distally simple; suprascapula cartilagi- 

nous; scapula and coracoid osseous. Coracoid deeply twice emarginate, 

the emarginations occupied by the coracoid cartilage. Sternum with 

two costal articulations. Fore limbs consisting of humerus and rudi- 

mental ulno-radius. 

Pelvic arch.—This consists of a simple slender costiform bone, directed 

downwards and forwards from the diapophysis of a single vertebra. It 

is homologous wholly or in part with the ilium. 

The lungs are in the position normal to lizards, posterior to (above) 

the alimentary canal.! The left is very much shorter than the right, 

and though bound to the latter by connective tissues is not fused with 4 

it except at the proximal extremity, and it has no separate bronchus. 
The small intestine is only moderately complex, and there is a short 

but conspicuous cecum at its entrance into the large intestine. The 

liver begins well posterior to the heart, is slender, and has a very 

small left lobe, and a long and narrow right lobe. The gall-bladder has 
the usual position between the two. Kidneys elongate, posterior, 

symmetrical. 

The above characters show that there is not as muth resemblance to 

the Annulati in the serpentiform Teiidae, as there és in the Annielloidea, 
which see. : 
Two or three types may be observed in the structure of the hemipenis, 

! This is also the case in the allied genus Anisoclonium, where the digits are 4-1, 
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but I have not had access to sufficient material to enable me to refer 
all the genera to the one or the other. In the typical members, as the 
genera Dracena, Tupinambis, Ameiva, Cnemidophorus, and Centropyx, 

the pattern consists of numerous delicate, imbricate, transverse lamin, 
which are closely applied to each other. Opposite the sulcus all the 

genera display a welt, which has free borders. These are entire in Dra- 

cena, and pectinate in Ameiva and Cnemidophorus. Between these and 

the borders of the sulcus is a rounded welt on each side. The laminie 

are at first sublongitudinal, diverging proximad from sulcus; on the first 

welt they turn sharply distad; between this and the welt tne make a 

second chevron, turning proximad. Proximad of the medium welt these 

lamine meet, forming a curve or chevron turned proximad. In Cnreni 
dophorus there is one less chevron. In this genus and Ameiva there is 

a strong fleshy papilla at the apex of each tract between the welt and 

sulcus. 

A modification is seen in Centropyx (pelviceps). Here there is a nar- 

row welt opposite the suleus. On each side of the sulcus a prominent 

welt diverges from it proximad and approaches the proximal end of the 

median welt, so as to inclose a space with it. It is transversely plicate, 

and the inclosed space on each side the median welt has the delicate 

transverse lamination characteristic of the Teiidee. What is entirely 

peculiar is the presence at the apex of each of the laminate spaces of 

a large patch of acute flexible papille. 

The plan is the same in the Anadia bogotensis, but the details are 

quite different. The organ is bifurcate. A strong welt opposite the 

suleus is divided into five longitudinal folds, which are crimped trans- 

versely. The space between this and the sulcus is marked with folds 

which diverge distad from the welt and become longitudinal, and are 

transversely crimped. In the longitudinal direction of the plicw this 

geuus differs from true Teiide, and it is likely that Hepleopus and other 

allied genera are similar. 

In a third type represented by Heteroclonium bicolor a welt bounds 

the sulcus on each side. The space between these is marked by a few 

feeble cross folds, and the borders support a single series of closely 

placed recurved spines. Genera allied to Cophias are likely to pre- 
sent this structure. 

According to Boulenger— 

The Teiidw comprise a large number of species, all of which are inhabitants of the 
New World, which show great variety of form and scaling. The Teiidwe with Lacer- 
toid and Varanoid appearance pass, through Crocodilurus and Neusticurus, into the 
Cercosaurs (to which the latter is nearer on account of its separated nasal plates, 
although placed hitherto with the true Teioids). We have, then, several diverging 
series, the two principal being: Toward Heterodactylus through Arthrosaura, and 
toward Cophias through Proctoporus. On the other hand, Cophias resembles Hetero- 
dactylus in the position of the nostril, and the latter genus leads us through Pero- 
dactylus to the skink-like genera, such as Iphisa and Gymnophthalmus, which all agree 
with Heterodactylus in the rudimentary condition (or absence) of the inner finger. 

The genera differ as follows: The system adopted is a modification of 
that of Boulenger, but is as yet in a very tentative stage. 



560 REPORT OF NATIONAL MUSEUM, 1898. 

I, Anterior nasal plates not separated by the fronto-nasal; limbs well developed; 

A. Sealy portion of the tongue not much widened, and not or but feebly emar- 
ginate posteriorly, frequently retractile into a basal 

sheath. 

1, Ventral plates small, forming more than 20 longitudinal series. 

Tail not or but feebly compressed; dorsal scales uniform, small. 
Tupinambis Daudin. 

Tail strongly compressed, with a double longitudinal keel above; dor- 

sal scales intermixed with large keeled tubercles. 

Dracaena Daudin. 

2. Ventral plates large, forming less than 20 longitudinal series. 

Ventral plates keeled; femoral pores...-.....---...-..--Centropyx Spix. 
Ventral plates keeled; no pores -...--...-...-.-... Monoplocus Giinther. 

Ventral plates smooth; no femoral pores.......-..-.-.- Tejaporus Cope. 
Ventral plates smooth ;) pores\a2-- ta aee oe ee Ameiva Cuvier. 

AA. Scaly portion of the tongue arrowheaded, bifid, and not retractile posteriorly. 
1. Tail rounded. 

a. Teeth longitudinally compressed. 

Head shields large, regular; ventral shields in less than 20 longi- 

tudinal tows) 22 -25---5=-e- ee: Cremidophorus Wagler. 

Like Cnemidophorus, but frontoparietal plates fused together. 

Verticaria Cope. 

Head-shields small, numerous; veutral shields in more than 20 

longitudinal rows..........-..Callopistes Gravenhorst. 

aa. Teeth transversely compressed. ; 

Woes fives csc o2 see werd soe semen oe Dicrodon Duméril and Bibron. 

Toes fours 222. sonata Ree a ee ee ee ee eee Teius Merrem. 

2. Tail strongly compressed, bicarinate. Dorsal scales small, uniform. 
Crocodilurus Spix. 

II. Nasal plates widely separated by one or two frontonasals; fingers and toes five, 

all clawed. . 

A. Priefrontals present. 

1. Tail compressed, with a double denticulated crest. 

Dorsal lepidosis composed of small scales intermixed with large keeled 

ONES Rae wecueen 2. Neusticurus Duméril and Bibron. 

2. Tail round or cyclo-tetragonal. ; 

a. Lingual papille, oblique plice. 

Dorsal scales large, pointed, strongly keeled; ventrals imbricate; 

collar obscure 2-05. .--s 503 Alopoglossus Boulenger. 
Ventrals truncate; collar well defined; dorsals in transverse rows. 

Ptychoglossus Boulenger. 

aa. Lingual papillz normal, scale-like. 

a Dorsal scales irregular and of different sizes. 

Posterior head scales small; gular scales irregular, no collar nor 

Temortal sporesiess a= see eee Echinosaura Boulenger. 

-@ Dorsal scales strongly keeled. . 
* Dorsal scales arranged in regular transverse and oblique 

series. 

+ Claws well developed, curved. 
Ventrals like the dorsals, keeled ....---- Leposoma Spix. 

Ventrals quadrate, smooth; no collar .. Loxopholis Cope. 

Ventrals quadrate, smootb; a collar. 

Pantodactylus Duméril and Bibron. 

+ + Claws small, straight, conic. 

Ventrals like dorsals, keeled; no collar; femoral pores 

present-2.2-.0 2 nl ee Soe ee ee Viony« Cope, 
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* * Dorsal sea'es forming transverse series only. 

Lateral seales like dorsals --... ---.- Arthrosaura Boulenger. 

Lateral scales small, irregular. 
Prionodactylus O'Shaughnessy. 

* * * Dorsal scales forming regular transverse and longitudinal 

BORIGS eee selene Aeayols wicca eee cae Cercosaura Wagler. 

£ Dorsal seales smooth or feebly keeled. 
* Dorsal scales not larger than ventrals. 

Seales not forming uninterrupted series round the body; a 

continuous series of femoral and preanal pores. 

Placosoma Tschudi. 

Seales subequal, forming uninterrupted series round the 

Livi Gare eaiese don Hace SHSemcesoorercooo oS Anadia Gray. 

Seales not forming uninterrupted annuli, the laterals being 

much smaller; dorsals hexagonal; collar-fold feeble; 

males without femoral pores. 

Ecpleopus Duméril and Bibron. 

Scales not forming uninterrupted annuli, the laterals being 

much smaller; collar-fold strong; males with femoral 

POLES Src Seiains stoniastejane ees ole ELuspondylus Tschudi. 

* * Dorsal scales larger than ventrals. 

Scales quadrangular, smooth; collar-fold strong; both sexes 
: Wwabhefemorails POLesacceteearae mene ere Argalia Gray. 
AA. No prefrontals. 

Dorsal scales hexagonal, striated, imbricate; collar-fold feeble. 
Pholidobolus Peters. 

Dorsal scales keeled, juxtaposed, separated from ventrals by a wide zone of 

small scales; collar-fold strong ..-.. Oreosaurus Peters. 

Dorsal scales smooth or striated, juxtaposed, separated from ventrals by a 
fold; collar-fold strong ......-.. Proctoporus Tschudi. 

Ill. Nostril pierced between the nasal and the first labial; no ear opening (except 

Stenolepis). 

A. Digits rudimentary or absent. 

* Fronto-nasal and prefrontal plates present. 

Digits clawed distinct, 4-4 .......--.--.-----.- Scolecosaurus Boulenger. 

** Fronto-nasal present; no prefrontals. 

a Claws present. 
1D eat ES 6d soG450 ope Soe On Bong eo Depcnacsosesce Sesquipes Cope. 

IDEA GN Sod oSooce soso bseS ober onde D4Gbcouseus Anisoclonium Cope. 

DAP Gol ae esate sista ee cine ses einleig > =) eee Microdactylus Gray. 
Digits 3-2 ©... 2.22.2. -- cece. oon eee een ane Herpetochalcis Boettger. 

aa Claws absent. 

IDMed Galle cose ae Séasenabes Guano esc Sevase sescae Cophias Fitzinger. 

*** Pronto-nasals, prefrontals, and claws wanting. 
WIS TtRR teas pects cca nie ently weiee ae aS ia Ophiognomon Cope. 

Fore limbs undivided; hind limbs absent..---....---..--.- Propus Cope. 

AA. Digits well developed; inner finger rudimentary. (Lower eyelid with 
transparent disc.) 

Dorsal seales narrow; hexagonal-lanceolate, keeled; no meatus auditorius. 

Heterodactylus Spix. 

Scales similar; a meatus auditorius and fronto-parietal plates; inner finger 

developed © 2 22.c- = eee eee Stenolepis Boulenger. 

IV. Nasal plates widely separated by a fronto-nasal; ear exposed; inner finger, if 

distinct, clawless. 
A. Eyelids developed. 

Dorsal seales narrow, hexagonal-lanceolate, keeled. .Perodactylus Reinhardt 

and Liitken. 

NAT MUS 98——36 
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All the seales rounded, imbricate, two median dorsal and two ventral series 
strongly enlarged transversely......----- Iphisa Gray. 

All the scales rounded, imbricate, subequal. ........-----Tretioscincus Cope. 

AA. No eyelids; scales cycloid, quineuncial. 

No prefrontals; fronto-parietals present; digits 4—5. Wicrablepharus Boettger. 

Preefrontals present; no fronto-parietals ; digits4-5.Gymnophthalmus Merrem, 

The accompanying table gives the geographic distribution of the gen- 

era of the Teiidze. From this the wide distribution of the genus Cnemi- 

dophorus, and the almost equally wide distribution of the genus Ameiva, 

may be learned. The poverty of the Nearctic Realm is also appar- 

ent, while the richness of the Brazilian and Colombian regions is — 

exhibited. The distribution of some of the genera entered in these 

lists is not sufficiently well known to make their place clear. While 

some genera are found in both regions, there is some doubt about others 

which appear in both lists, and which have been found in the moun- 

tainous regions of the Andes. It is probable that there is a special 

zoological district in these elevated regions, but whether it is a braneh 
of the Colombian or Brazilian district, or distinct from both, is not now 

determinable. Some of the Colombian forms range into Panama and 

Costa Rica. — 

Neotropical. Nearctic. 

Re 1 ; leas | wean. : Central West , . i 
Eastern. lets Central. Pacific. Sonoran. CAG AT Carte | eOlStRan Colombian. Brazilian. 

Cnemido- | Cnemido- | Cnemido- | Cnemido- Cnemido- |....-....-.. Cnemido- | Cnemidopho- 
phorus. | phorus. phorus. phorus. phorus. phorus. rus. 

| Ameiva...| Ameiva...| Ameiva..-.. | Ameiva. 
| Werticaria |.s--..----.- | Verticaria | Tejaporus | Vertiearia .-| Tupinambis. 

| raceena. 
cree 
entropyx. 

Callopistes - a 
Teius. 
Neusticurus. 
A lopoglos- 

sus. 
Loxopholis .| Mionyx. 

| Leposoma ..| Leposoma. 
Pan todacty- 

| lis. 
'Gymnoph-| Tretioscin- | Gymnoph- 

thalmus. cus. thalmus. 
Gymnoph- | Arthrosaura. 
thalmus. ; 

thilian. 

Prionodac- | Prionodacty- 
| tylus. lus. 

/ Callopistes Pho lidobo- | Cercosaura. 
1 lass 
Anadia ..-.. Placosoma. 
Ecpleopus .-| Ecpleopus. 
Euspondy- | Euspondy- 

lus. lus. 
| Oreosaurus -| Oreosaurus. 
| Proctoporus | Proctoporus. 

| | Argalia ....| Scolecosau- 
| F rus. 

Sesquipes...| Ophiogno- 
| mou. 

| | Boaclonium. 
| Cophias.....| Propus. 

| Heterodacty- 
| lus. 
| Colobosaura. 

Tphisa. 
Micrablepho- 

} rus. 
| 
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VERTICARIA Cope. 

Verticaria Corx, Proc. Amer. Phil. Soc., 1869, p. 158. 

Sealy portion of tongue cordate behind, not retractile. Tail rounded. 

Teeth compressed in the line of the jaws. Head shields large, regu- 

lar; ventrals large; frontoparietal plates fused together; superciliaries 

segmental. A collar fold. Femoral pores present in a rosette of 

scales. 

This genus only differs from Cnemidophorus in the confluent fronto- 

parietal scuta. Four species are known; the V. heterolepis Tschudi, 

from the Pacific region of Peru; the V. hedracantha Bocourt, from 

Mexico; and the V. hyperythra Cope, and V. sericea Van Denburgh, 

from Lower California. The last-named species are defined as follows: 

Small; brachial plates numerous, large, continuous with antebrachials. Collar 

margined with large scales; body scales minute; four supraorbitals. Olive, sides 

black, with two yellow stripes; two dorsal stripes; belly red. -_--..V. hyperytira. 

Larger; collar margined with small scales; hind leg longer; five light stripes; belly 
Gees cee pee eins os os sie Soe So ncisees aatena Sejauiseiae Soe eCet eae ensentceds 

VERTICARIA HYPERYTHRA Cope. 

Verticaria hyperythra Copr, Proc. Amer. Phil. Soc., 1869, p. 158; Bull. U.S. Nat. 

Mus., No. 32, 1887, p. 45. 

Cnemidophorus hyperythrus Corr, Proc. Acad. Nat. Sci. Phila., 1863, p. 103.— 

BOULENGER, Cat. Liz. Brit. Mus., 1885, II, p. 371. 

} 
hf Ki 

vals 

Ba YO Ne ples } 
Meccaibeaee Nd 
pied eh 

Fig. 102. 

VERTICARIA HYPERYTHRA COPE. 

x 3 xX 3 

Cerros Island, Lower California. 

Cat. No. 11980, U.S.N.M. 

External nares in the nasal plate. Brachium with four series of 

plates, three on the antebrachium, the superior largest. Head rather 

narrow, muzzle long. Hind foot two-fifths the length of the head and 
body. Three rows of scales on the gular fold, the anterior row median, 
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short; scales of the posterior largest. Posterior gular scales small, 

abruptly separated from the anterior, which are large, the median twice 

the size of those surrounding. Supraocular plates four, rarely three. 

Abdominals in eight series; sometimes additional small external plates. 

Frontoparietals united, truncate in front, shorter than interparietal. 

Three larger anals; two posterior, one anterior. Body scales minute. 

Above, light brown or olivaceous; two yellow bands on each side, 
which extend some distance on the tail, one from the superciliary mar- 

gin, one from inferior border of orbit; the last bordered with blackish 

beneath and extending on the posterior extremity to the foot; the cau- 

dal portion continued from a similar band on the poster or face of the 

limb. A paler dorsal band on each side. Interspaces between -the 

lateral stripes black. Beneath, iridescent rose color, deeper posteri- 

orly, becoming brownish vermilion on the under surface of the tail. 
In young specimens the upper light stripe on the back from the parietal 

plate more distinct. 
A species allied to the Cnemidophorus deppet Wiegmann in scutel- 

lation; the latter has two frontoparietals, three supraoculars, is stouter 

and more numerously banded. 

This species is found throughout the entire peninsula of Lower Cali- 

fornia, and north as far as San Diego, California. 

Verticaria hyperythra Cope. 

| Number 
Cabalogne| yh eee _ Locality. wie From whom received. pa 

5299 12} Cape St. Lucas, Lower |.---....-......- Spohn sya Se atosmeci= == Alcoholic 
| California. . 

12613 | 16 | La Paz, Lower California.| Feb. —, 1882 } L. Belding......-....---- do. 
12658 7 eee 0.55 skacn bones eeneae Heb. —, 1882 |i... Ce Aaa Te, do. 
11980 6 | Cerros Island... 222---san- Reb. —, 1882). =. OO. ede Se ek eee eee do. 
13840 1 | San Diego, California ..-..|-.....-2-...... CoB; Orewttr erent cosa do. 

VERTICARIA SERICEA Van Denburgh. 

Verticaria sericea VAN DENBURGH, Proc. Cal. Acad. Sci., 1895, p. 132, pl. X11. 

The nostrils are in the large anterior nasal plates, which meet on top 

on the snout. The posterior nasal forms sutures with the anterior 

nasal, first and second labials, loreal, prefrontal, and frontonasal plates. 

The loreal is in contact with the second, third, and fourth labials, first 

subocular, preocular, first superciliary, first supraocular, prefrontal, 

and posterior nasal. There are three supraoculars, the first is in con- 
tact with the first and second superciliaries, loreal, prefrontal, frontal, 

and second supraocular; the second is in contact with the frontal; the 
third is separated from the frontal and the frontoparietal by a-series of 

granules. The interparietal is very narrow. There is a series of occip- 
ital plates, There are five superior and six inferior labials to below 

the middle of the eye. The ear opening is not denticulated. The sub- 

labials are separated from the infralabials by granules, The anterior 

ph ke 
red ae 
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gulars are rather large and abruptly separated from the small poste- 

rior gulars. The scales on the collar are very small, largest centrally, 

smaller on edge. The ventral plates are arranged in eight longitudi- 

nal and thirty transverse rows. The back is covered with small, 

equal-sized granules. The conical tail is provided with scales arranged 

in whorls. The upper caudals have strong diagonal keels, but the 

lower are smooth. There are sixteen femoral pores. The hind limb is 

longer than the distance between the arms and the line of separation 

of the anterior and posterior gulars. 

The back is clove brown, dotted with gray on single granules pos- 

teriorly, with a median bluish-white line which bifurcates on the neck 
about a fourth of an inch behind the occipital plates. There are two 

similar lines on each side; the first originating on the superciliaries 

#14 

VERTICARIA SERICEA VAN DENBURGH. 

wile 

From Van Denburgh. 

and with a faint continuation on the tail; the second starting at the 

nostril and ending onthe thigh. The ground color of the sides is much 

paler than in V. hyperythra, being pale sepia. The general tint of the 

tail is hair brown above, pale blue below. The ventral and sublabial 
plates, the chin, gular region, and collar are all pale blue. 

Measurements.—Length to anus, 54 mm.; hind limb, 44 mm.; fore 

limb, 22 mm.; head to ear, 13 mm.; anus to gular fold, 36 mm.; anus 
to anterior gular, 42 mm.; width of head, 8 mm. 

‘The single specimen of Verticaria sericea has been compared with 

ninety-eight of Verticaria hyperythra and thirty-eight of Verticaria 

hyperythra beldingii, without any approach to its distinctive characters 

having been found. 

Type.—Cat. No. 435, Cal. Acad. Sci.; San José Island, Gulf of Cali- 

fornia; Walter E, Bryant, April, 1892. 
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CNEMIDOPHORUS Wagler. 

Cnemidophorus WAGLER, part, Syst. Amph., 1830, p. 154.—WteGMann, Herpt. 

Mex., 1834, p. 9.—DUMERIL and Bisron, Erp. Gén., V, 1839, p. 123.—GrRay, 

Cat. Liz., 1845, p. 20.—BocouRT, Miss. Sci. Mex., Rept., 1874, p. 269.— 
BOULENGER, Cat. Liz., II, 1885, p. 360. 

Ameiva FITZINGER, Neue Class. Rept., 1826, p. 21. 

Verticaria Copr, Proc. Amer. Phil. Soc., XI, 1869, p. 158. : 

Sealy portion of tongue cordate behind and not retractile. Tail 

rounded. Teeth longitudinally compressed. Head shields large, reg- 

ular; ventrals large; parietals and frontoparietals distinct; supereil- 

iaries segmental. A collar fold. Femoral pores present, in the center 

of a rosette of scales. 

This genus embraces many species of the Neotropical realm, exclu- 

sive of the West Indian region, where it is replaced by Ameiva. Five 

species enter the Nearctic realm, and all but one of these are restricted 
to the Sonoran region. This one, C. sexlineatus Linneus, ranges the 

entire Nearctic, excepting the Hudsonian and Alleghenian districts, 

and the northern parts of the Central and Californian. 

Osteology.—For characters of the skeleton I have three individuals 

of the C. tessellatus from my own, and one of the C. sexlineatus from the 

national collection. The alveolar portion of the premaxillary is promi- 

nent, and is marked off from that of the maxillary bone by a shallow 

emargination on each side. The superior spine is long, and the palatal 

border is deeply emarginate to receive the narrow anterior production 

of the vomers. The nasals are distinct and rather elongate, although 

encroached on in front by the enlarged nostrils. The frontal is single 

and is rather narrow. The parietal is without pineal foramen in the 

adult. The parietoquadrate arch is well elevated, and is braced below 

by the small paroccipital. The supraoccipital is in close contact with 

the parietal by its middle portion, and it is distinct from the exoccipital 

by suture. The prefrontal does not extend above the orbit; the lach- 

rymal is smaller, but rather large, and forms a suture with the jugal. 
The postfrontal is wanting, being fused with the postorbital. The 

latter is produced downward and has a longer suture with the supra- 

temporal than with the narrow jugal. The quadrate has an external 

conch only. The vomers are elongate and are in contact throughout, 

but each is swollen on the middle line so that they are divided by a 

groove along their common suture. The narial fissure is long and nar- 

row, and is contracted anteriorly, and then enlarged foramen-like at 

the anterior extremity. The vomerine branch of the palatines is longer 

than the maxillary branch; the pterygoid branch is not very wide, and 
the palatine foramen is of moderate size. The ectopterygoid is rather 

wide and has an anterior suture with the palatine bone as well as with 
the maxillary; it is deflected posteriorly. Pterygoid moderately 

expanded anteriorly and contracting gradually; the posterior portion 
but slightly grooved, and attached to the basipterygoid process by its 
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entire width, and not by the groove only. Presphenoid rudimental; 

sphenoid distinguished from basioccipital by suture; the latter with 

descending compressed lateral processes. Petrosal with a short pre- 

semicircular process, and a long subforaminal process; the latter pre- 

senting an open groove downward. Inferior face of frontal grooved. 

postoptic not reaching frontal, triradiate, the two superior limbs shorter 

than the inferior. Epipterygoid arising opposite ectopterygoid and in 

contact with a descending lateral process of the parietal and not touch- 
ing petrosal. 

The hyoid apparatus is distinguished, like that of other Teiidie, by the 

great prolongation of the hypohyals anterior to the point of attachment 

of the ceratohyals. No second ceratobranchials or free epibranelials. 

In the mandible the Meckelian groove is closed except at the distal 

portion. The coronoid is produced far anteriorly and not at all poste- 

rioily on the external face, and the dentary does not extend much 

beyond the tooth line. Surangular distinct; angle horizontal, expanded, 

and forming an angle inwards. A distinct masseteric fossa, bounded 

below by the angular. Splenial elongate, extending far anterior to the 

splenial foramen. 

Teeth with the crowns moderately compressed and unequally bicuspid ; 

those of premaxillary and adjacent part of maxillary bone and corre- 

sponding part of mandible, simple. 

Dorsal vertebrae with zygosphen. In both C. tessellatus and C. sexlin- 

eatus there are five cervical intercentra besides that of the atlas, and 

the first rib is on the third or fourth vertebra. Two sacral diapophyses, 

both robust. “Neural spines distinet, moderate, highest in the caudal 

series; ribs extending to sacrum. Diapophyses very short except in 

caudal region, where they extend for 2 considerable part of the length, 

originating posterior to the middle of the centrum. On the distal part 

of the caudal series there is an additional short spine-like diapophysis 

in front of the normal one, and the centrum is segmented between the 

two. The segmentation disappears anteriorly with the disappearance 

of this prediapophysis. Chevrons intercentral. 

The suprascapula is of moderate dimensions and extends to the 

summit of the neural spine. Scapula elongate, and with a large pro- 

scapula. Coracoid with two deep notches. Interclavicle with a very 

long median limb, which is wide at the base and which covers an elon- 

gate oval median fontanelle. Three sternal ribs, and two attached to 

the xiphoid rod. 

Ilium with a prominent angulus criste. Acetabulum entire; pubis 
directed anteriorly at an acute angle, with median pectineal angle. 
Ischia directed vertically downward, with angulus tuberosus, and pre- 

and post-ischiadic acuminate cartilages. 

It is remarkable that in the large species of the allied genus Tupi- 

nambis the proscapular process is wanting. 



568 REPORT OF NATIONAL MUSEUM, 1898. 

The following are the characters of the species: 

I. Nostril between the nasal plates. Males with a spine on each side the preanal 

region. 

A. Ten-twelve longitudinal rows of ventral plates. 

Brachial shields small, no post-antebrachials; 5 parietals; 4 supraoculars; 

femoral pores 29-35; olive, white-spotted...........-....---.. C. murinus. 
AA. Ventral plates in 8 longitudinal rows. 

Large brachials; no post-antebrachials; 5 parietals; 4 supraoculars; femo- 

ral pores 19; olive above with a lighter dark-edged dorsal band. 

C. espeutii. 

Large brachials; no post-antebrachials; 5 parietals; 4 supraorbitals; femo- 
oral pores 18-24; olive with 5-9 light longitudinal stripes... C. lemniscatus. 

Brachials very small; black or blackish brown with lines on the nape and 
spots on the outer side of the limbs ....................--..- C. nigricolor. 

II. Nostril anterior to nasal suture. 

1. Ventral plates in 10-12 longitudinal rows. 

Dorsal scales granular; edge of collar granular; brachials large; no post- 
antebrachials; femoral pores 10-12; 3 parietals; 3-4 supraorbitals; olive 

with rows of black spots, and 1 or 2 white lines on each side. . C. lacertoides. 

Dorsal scales coarse, flat; scales of collar very small; parietals 3; supra- 

oculars 4; brachials large; olive with 9 longitudinal lines above. 

C. longicauda. 
2. Ventral plates in 8 longitudinal rows. 

A. Seales of collar not larger at edge, which is more or less granular; supra- 
orbitals 3 (parietals 3; no post-antebrachials). 

Hind leg shorter, reaching meatus auditorius; anal scales continuous 

with abdominals; femoral scales in 6-7 rows; brachials larger; anals 

10-12; usually five stripes on each side....-..............-.- C. deppei. 

Hind leg longer, reaching nasal suture; minute scales between abdom- 

inals and anals; femoral scales in 10-12 rows; brachials smaller; anals 

10~12; only four stripes on each side. ...........-...2.-..- C. guttatus. 

AA. Scales of collar not larger at edge, which is more or less granular; 

supraorbitals 4 (parietals 3). 

a, Prenasal not reaching second superior labial. 

f. Post-antebrachial plates wanting. 

Large; anal plates 10 or more; brachials in 4-5 rows; femoral 

pores 24-5; hind leg extended reaches ear; stripes broad and 

irregular 22" (2055.3 3.53 eee eee C. maximus. 

Medium; anal plates 5-6; brachials in 4-8 rows; femorals in 

6-9; femoral pores 19-21; scales generally coarse; the hind 

leg extended reaches ear; stripes complete or broken up. 

C. tessellatus. 
Smaller; anal plates 8-10; brachials 6 rows; femorals 8; femoral 

pores 25; hind leg extended reaches prenasal plate; yellow 

spotted on olive ground... 5220 32s ce sea oeee C. variolosus. 
Small; brachial plates 5 rows; femorals 6; femoral pores 17; 

scales smooth; striped; hind leg to ear........C. octolineatus. 
Small; brachial rows 6; femorals 4-5; femoral pores 17; scales 

rough; unicolor; hind leg to ear......-......-.. C. inornatus. 
AAA. Collar with large scales, abruptly larger than the gulars. 

a, Anterior nasal plate not reaching second superior labial. 
fi. Femoral pores 15 or more. 

vy. No post-antebrachial plates. 

Small; stripes persistent, no intermediate spots; femur with 
a stripe behind; femoral pores 15-17; head short, loreal 

plate higher than long; femoral scales 7-8 rows; 5 infra- 

labials ..... 2.0050 ca<0 anise dee we ee en cena nelle een 

EEA DS Micah, ae 
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Large; stripes more or less connected with spots which cut 

up the dark ground into spots and crossbars posteriorly; 

femur without strip behind; femoral pores 20-21; loreal 
plate longer than high; femoral scales 7-8 rows. 

C. grahamii. 
yy. Post-antebrachial scales present. 

Median gular scales smaller than those of collar; femoral 

pores 16-18; femoral scales in 8 rows; infralabials 6; 7 

undulate black stripes on an olivaceous ground. 

C. septemvittatus. 

Median gular scales smaller than those of collar; femoral 

pores 18-23; muzzle elongate, loreal longer than high; 

dark bands interrupted by larger or smaller light spots or 

PNWOLVGIS! oo ot so ciate teenies eis sate, a- Sere| oe ee eee C. gularis. 

£6. Femoral pores fewer than 15. 

Femoral pores 12; 3 parietals; 3 supraorbitals; gray brown 

with 10 longitudinal stripes..---...-.-.------ C. multilineatus. 

Femoral pores 9-11; 5 parietals; 4 supraoculars; anals forming 

a triangle; olive brown with 6 stripes or some rows of spots. 

C. ocellifer. 
aa. Anterior nasal plate reaching second labial. 

Femoral pores 13; one marginal anal plate; 6 white stripes; small. 

C. labialis. 

In this genus as in others, some characters which are constant in 

one species are inconstant in another. The presence or absence of the 

sixth infralabial, and of the frenodrbital plates, are of this nature. 

The number of femoral pores varies within a small range in all of the 

forms. Anomalies in the division of the head plates are rare, but 

sometimes occur in these genus. Such are the fusion of the symphys- 

eal and postsymphyseal plates, the presence of an additional labial 

plate, ete. 

The discrimination of the North American species of this genus is 

the most difficult problem in our herpetology. Nowhere are subspecies 

more clearly defined than in Cremidophorus, that is, definable geograph- 

ical forms, which are not always true to their characters. 
The color markings differ in the same individual at different ages, and 

the age at which the adult coloration is assumed differs in different locali- 

ties. Some of the species, as for example, Cnemidophorus sexlineatus, 

never abandon the coloration of the young of other species and subspe- 

cies. Thesamecondition is characteristic of the C. deppei of Mexico, the 

C. lemniscatus of Brazil, and other species. The process of color modifi- 

cation is, as I have pointed out,' as follows: The young are longitudi- 

nally striped from two to four stripes on each side of the middle line. 

With increasing age, light spots appear between the stripes in the dark 

interspaces. In a later stage these spots increase in transverse diame- 

ter, breaking up the dark bands into spots. In some of the forms 
these dark spots extend themselves transversely and unite with each 

other, forming black cross-stripes of greater or less length. Thus we 

have before us the process by which a longitudinally striped coloration 

is transformed into a transversely striped one. 

1 Proc. Amer. Phil. Soc., 1885, p. 283. 
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The large number of specimens of C. tessellatus and CO. gularis in the 

U.S. National Museum collection show that the breaking up of the 

striped coloration appears first at the posterior part of the dorsal 1egion 

(that is, the sacral and lumbar). The confluence of the spots appears 

there first; and finally (C. gularis semifasciatus), where the color mark- 

ings disappear, leaving a uniform hue, this also appears first at the 

posterior part of the body. In the C. tessellatus rubidus the dark spots 
disappear first on the anterior regions. 

The species of Cnemidophorus inhabit dry open ground where they 

can observe their insect prey and watch their enemies. Irom the lat- 

ter they escape by the extreme rapidity of their movements, which 

renders it difficult to follow them with the eye, to which they appear as 
a streak flying over the ground. For this reason they are popularly 

known as “swifts.” They are nevertheless frequently caught and eaten 

by snakes. 

Of the species enumerated in the synopsis above given, eight are 

not found in the Nearctic realm. Thus C. guttatus and C. deppei are 

restricted to the Central American district, and C. espeutii to certain 

islands of the eastern coast of Central America. (C. murinus and C. 

nigricolor belong to the northern parts of South America, and C. ocelli- 

Jer, C. lacertoides, and C. longicauda to the southern parts of that conti- 

nent. (. lewmiscatus inhabits tropical South America east of the Andes. 

CNEMIDOPHORUS MAXIMUS Cope. 

Cnemidophorus maximus COPE, Proe. Acad. Nat. Sci. Phila., 1863, p. 104; Trans. 

Amer. Phil. Soc., 1892, pp. 28-32. 

SS) 
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Fig. 104. 

CNEMIDOPHORUS MAXIMUS COPE. 

ie 

Lower California. 

Cat. No, 12662, U.S.N.M. 

o~ We 
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The largest species of the genus, equaling many of the Ameivas in 

dimensions. Plates of the collar graduating anteriorly into the poste- 

rior gular, the series concave anteriorly in the middle, leaving smaller 

seales on the margin. Anterior gulars abruptly larger, the median 

largest. Nostril in nasorostral; superorbitals four, frontoparietals 

separated. Interparietal (in adult) nearly as broad as long; parietals 

large. Infralabials five. Preanals in four transverse series, the pos- 

terior two containing six. Tibials four, femorals seven, abdominals 

eight, antebrachials (often an unreliable character) four, brachials seven- 

rowed. Dorsal scales minute. Above olive-brown, with three brown 

bands on each side, which are as wide as the intervals between them, and 

are so broken by spots of the ground-color as to resemble series of con- 

fluent brown variations. Posterior extremities coarsely reticulate with 

the same color. Superior surface of tail and gular region blackish 

varied; abdominal shields black tipped. Under surface of tail and 

hinder extremities yellow. Upper surface crossbarred, so as to appear 

annulate in Some specimens. 

Differs from the C. tessellatus, its nearest ally, in its smaller and 

more numerous preanal plates, its smaller dorsal scales, and broader 

light bands, as well as in its superior size. 

Cnemidophorus maximus Cope. 

Patalocacl Number | 
> 

No. 
: Ss ties When ae c SS Nature of 

| grenect: Locality. anlienen From whom received. specimen. 

5297 ICApORsbluucasy Mn Cali- 2s sce 2250. oe- Js MAMGUS 2 Sela cisies cla Alcoholic. 
fornia. 

12636 3 | Lia Paz, L. California..... Feb. —, 1882 | lL. Belding. -.-.-<-.....-. do. 
12662 1b eens WOR tee seins sooetelell (stores RES eee GS sssgenccconoeeeee do 
12658 2 || Tizpsyoot prep yy EY Cie ey Saosceaes sseeon bose. UW csoddoncdcaccccose do 

This species varies in the number of its anal plates, some specimens 

having fewer than others. The brachial plates also vary in number 

from six to eight rows. Two young specimens (Cat. No. 12658), in which 

the umbilical fissure is still open, are about as large as the adult C. 

sexlineatus. ‘They have a median dorsal light stripe, and two on each 

side ona blackish ground. Each of the two dark bands thus produced 

is marked by two rows of pale spots. In this they differ from the 

spotted striped forms of the C. tessellatus and C. guttatus, which have 

but one series of such spots. The femur and tibia are crossbarred, and 

the former is not marked with a longitudinal stripe behind. 

CNEMIDOPHORUS TESSELLATUS Say. 

Cnemidophorus tessellatus BairD, U. S. Pac. R. R. Surveys, X, 1859, Gunnison’s 

Report, p. 18.—Copr, Check List Batr. Rept. N. Amer., 1875, p. 46; Trans. 

Amer. Phil. Soe., 1892, p. 33. 
Ameiva tessellata Say, Long’s Exped. Rocky Mts., II, 1823, p. 50. 

Seales of the back and sides generally coarse, .5 mm. in diameter. 

Scales of the collar not larger than those of the throat, the edge of the 
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collar with smaller often granular scales. Four supraorbital scales, 
the posterior smaller than the others. These are separated from both 

the superciliaries and the frontal and frontoparietal by granular scales 

whose extension anteriorly differs in different individuals. Fronto- 

parietals as large as the parietals, truncate in front. Interparietal 

longer than broad, longer than each parietal. The latter undivided. 
A transverse series of small plates bound the parietals and inter- 

parietals posteriorly. Frenal plate longer than postnasal. One row of 

scuta in front of orbit and below orbit, separating the latter from the 

superior labials. Superior labials five to below middle of orbit, the 

fifth acuminate posteriorly. Infralabials five. 

Brachial scales in four to eight longitudinal rows (rarely five) counted 

at the middle, continuous with antebrachials, which are in three rows 

(rarely two). Post-antebrachials small, uniform. Femoral plates in 

seven to nine rows (counted at middle and to the line of pores) and 
tibial plates in three longitudinal rows. Femoral pores varying from 

nineteen to twenty-one in number. 

Color varying from olivaceous black to olivaceous brown, which is 

marked by light yellow or orange longitudinal stripes or spots on the 

dark ground, or reversed by black spots on a light ground. The head 

is unspotted and unstriped, except occasional maculations of the gular 

region. Belly from yellowish to black or spotted. Limbs crossbarred 

or spotted, and not distinctly striped posteriorly. 

The size varies from a length of head and body of 86 mm. to 102 mm. 

In the former the total length is 260 mm.; in the latter, 350 mm. For 

more detailed measurements see under the respective subspecies. 

This species ranges over the Sonoran and Lower Californian regions 

and the Pacific, nearly to the northern boundary of California. Its 
distribution is somewhat coincident with that of the Hutcnia elegans 

(omitting the Rocky Mountains proper), and its eastern border is oyer- 

lapped by the range of the eastern C. sexlineatus. The range of varia- 

tions of color seen in the C. tessellatus is about the same as that seen 

in the C. gularis, although, with a few exceptions, the subspecies of 
the two may be distinguished from each other by color characteristi¢s 

without examining the scale characters. The parallelism is, however, 

very close, and shows the same line of modifications. I refer more 

especially to these under the head of C. gularis. 

The subspecies of the C. tessellatus are five, as follows: 

I. Brachial scales 4-5 rows; femorals 6-7 rows. 
Blackish olive above, with a median dorsal paler stripe, and three similar stripes 

on each side; belly and throat unspotted.-.-.-----..---.------- C. t. perplexus. 

Two pale stripes on each side only, the interspaces pale spotted, and frequently 
broken up into black or olive spots so as to destroy their integrity; generally 

sparsely black spotted below2-22-2 se o--ose4- ee eee eee C. t. tessellatus. 
No stripes, but 12-14 longitudinal series of pale spots on an olivaceous ground, 

more or less confluent; hind legs with numerous pale spots; thorax, collar, 

and more or less of throat black .........------------««-+- C. t. melanostethus. 
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II. Brachial scales in 5-6 rows; femorals 8-9 rows. 

No stripes; ground color dove brown, with three rows of more or less obsolete 

black spots on the back and vertical black bars on the sides; abdominal 

plates pale, black edged; hands and inferior faces of hind legs and tail red; 

ERTS Tere sae a eo ates Soot a ah ei nrare tc tor e\c a's. « aya wa ie'e a tiers 5.35 C. t. rubidus. 

III. Brachial scales 7-8 rows; femorals in 8-9 rows. 

Four light stripes above, interrupted and connected with light spots and lines 

in the black interspaces; sides, throat and inferior surfaces variegated black 

AN ey NTGOsvaTN © CVU Ae nam ste Seo stasis esis See asic eee ee es C. t. multiscutatus. 

CNEMIDOPHORUS TESSELLATUS PERPLEXUS Baird and Girard. 

~ Cnemidophorus perplexus BAIRD and GIRARD, Proc. Acad. Nat. Sci. Phila., 1852, 

p. 128.—Copr, Check List Batr. Rept. N. Amer., 1875, p. 46. 

YO 
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Fig. 105. 

CNEMIDOPHORUS TESSELLATUS PERPLEXUS BAIRD AND GIRARD. 

ie 

Texas. 
Cat. No. 3060, U.S.N.M. 

In the type specimen of this subspecies the interparietal plate is nar- 
rower than the parietals, and is twice as long as wide. The frenal is 
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longer than the postuasal, and there is no frenoorbital. The first pair 

of infralabials are in contact on the median line throughout their length. 

Besides these there ave four infralabials on each side, which are sepa- 

rated from the inferior labials by four plates on each side, which are 

preceded by a few granules. There are four rows of brachial and 

three rows of antebrachial scuta (only two rows at the middle of the 

forearm). The femorals are in seven rows, the second from the front 

the largest. The tibials are in three rows, the front the largest. There 

are three large anal plates, two posterior and followed by a granular 

space anterior to the vent. The edge of the collar is granular, and the 

eranules form a triangular area with the apex forward. On each side 
of this the scales are about as large as those on the middle of the throat 

between the jaws. The extremity of the fourth toe of the extended 

hind limb reaches to halfway between the humerus and the ear. Fem- 

oral pores 19 on each side. 

Measurements.—Total length, 260 mm.; length of head and body, 86 

mm.; length of head to angle of jaws, 22 mm.; to edge of collar, 26 

mm.; to axilla, 31 mm.; length of forearm from axilla, 27 mm.; length 

of fore foot, 11 mm.; length of hind leg,58 mm.; length of hind foot, 

30 mm.; width of head behind orbit, 10 mm. 

The color has already been mainly described. The thigh and tibia 

are longitudinally marbled with dark olive on a pale olive ground. 

Head, fore limbs, and tail unspotted. 

The specimen described is the largest obtained, and it is probably 

adult. Its colors are rather obsolete, while those of three younger 

specimens are as strongly contrasted as in the young of any other form. 

Among all the striped forms of the C. tessellatus, this one is distin- 

guished by the presence of seven stripes and no spots. It is, so far. 

as yet known, confined to the valley of the Rio Grande River. 

Cnemidophorus tessellatus perplexus Baird and Girard. 

| Number 
Eatetngue of speci- Locality. Meat From whom received. eae 

mens. 
-_|} 

3050 9).\\ Mesa, acs Se ee | ee ree Gen. Churchill, U.S. A.-| Alcoholic. 
3030 | SS REBAR | Reece ace ose on |Saamaaeseaecmar Dr C. B.R. Kennerly. --. do. 
8519 1 | San Ildefonso, New Mexico} Aug. —, 1874 | Dr. H.C. Yarrow..-.--.. do. 

22383 | 1) | Mesilla’ New Mexicos se +l soene eae eeeees | I. D. A. Cockerell ..-.... do. 

A specimen in the museum of the school of biology of the University 

of Pennsylvania, of about the size of the type above described, agrees 

in all important respects with it, with the following exceptions: The 

second and third infralabial plates are in contact with the labials and 

not separated by plates, although some minute granules are present, 

There are six rows of brachial plates at the middle of the humerus and 

three of antebrachials. The light and dark stripes present a strong 

contrast of color, the former being rosy and the latter pure black. 
‘The third black stripe on each side is broken into approximated 
a 

‘ 

ao ae 
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blocks. The lateral abdominal plates are black at the base, leaving a 
light stripe below the inferior black one, not well defined below. This 
gives the appearance of four light stripes on each side instead of three. 

Four black spots between orbit and ear, and a few on posterior labials 

and front of orbit. Legs striped and reticulate with black on a pale 

eround. I add that there are 19 femoral pores, and that the extended 

hind leg reaches the front border of the auricular meatus. 

This form approximates this subspecies to the C. t¢. tessellatus. The 

habitat of the specimen is unknown. 

CNEMIDOPHORUS TESSELLATUS TESSELLATUS Say.! 

Cnemidophorus tessellatus BAtRD, U.S. Pac. R. R. Surv., X, 1859, Gunnison’s Rept., 

p. 18.—Copr, Check List Batr. Rept. N. Amer., p. 46. 

Ameiva tessellata SAY, Long’s Exped. Rocky Mts., II, 1828, p. 50. 

Cnemidophorus gracilis BAIRD and GIRARD, Proc. Acad. Nat. Sci. Phila., 1852, p. 

128.—Barirp, U. S. Mex. Bound. Surv. Rept. II, Pt. 2, Reptiles, p. 10, 

pl. XxxIVv, figs. 7-14. 

Cnemidophorus marmoratus BatRD and GIRARD, Proc. Acad. Nat. Sci. Phila., 1852, 

io dle 

Cnemidophorus tigris BAIRD and GIRARD, Proc. Acad. Nat. Sei, Phila., VI, 1852, 

p- 69.—BairpD, U.S. Mex. Bound. Surv. Rept., 1859, II, Pt. 2, Reptiles, p. 10, 

jolle Soreraon 

Cnemidophorus tessellatus tigris COPE, Check List Batr. Rept. N. Amer., 1875, p. 46. 

Cnemidophorus undulatus HALLOWELL, Proc. Acad. Nat. Sci. Phila., VII, 1854, 

p. 94. 

The seale characters of this subspecies are much like those of the 

C. t. perplerus. The interparietal plate is generally lai ger, exceeding 

the parietals, and being nearly as wide in front as it is long. The first 

pair of infralabials is separated by seales posteriorly. The larger scales 

ot the mesoptychium extend all the way across it, and they are pre- 

ceded by a considerable tract of small seales, which are in turn pre- 

ceded by the large gulars rather abruptly. The brachial scales are in 

four rows and the antebrachials in three. The femorals are in seven 

(rarely six or eight) and the tibials in three. Femoral pores from 19 

to 21. The hind limb extended, reaches the tympanic meatus with 

the end of the longest toe. The anal plates are four to six in number— 

two posterior and two arranged anteroposteriorly in front of them. 

Measurements.—Total length, 335 mm.; length of head and body to 

vent, 102 mm.; length of head to angle of mandible, 26 mm.; length to 

collar, 35 mm.; length to axilla, 42 mm.; length of foreleg, 34 mm.; 

length of fore foot, 16 mm.; length of hind leg, 73 mm.; length of hind 

foot, 37 mm. | 

The adult differs from the young in color, and its colors may be best 

understood by reference to the latter. In this stage the ground color 

of the back and sides is black or blackish-olive, and it is traversed by 

two light-yellowish stripes on each side. One of these starts at the 

occipital plate and the other at the superciliary angle. The lateral 

' Description from a specimen from the Canyon of the Arkansas, Colorado 
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stripe, which extends from above the auricular meatus in the C, t. per. 
plexus, is here wanting. There is sometimes a trace of a median dorsal — 
stripe, but generally not. Faint longitudinal lines are sometimes pres- — 
ent between the stripes mentioned. On the sides below the external 

stripe are three series of more or less longitudinal spots, which outline 

three stripes; but they are not connected, excepting sometimes in the 

transverse direction. This stage represents the C. gracilis Baird and 

Girard. 

In maturer specimens rounded spots appear between the longitudinal 

stripes, and the lateral spots become connected transversely, so as to 

Fig. 106. 

CNEMIDOPHORUS TESSELLATUS TESSELLATUS SAY. 

ie 

Utah. 

Cat. No. 3047, U.S.N.M. 

leave the dark ground color in the form of irregular transverse bars — 

(Cat. Nos. 3047, 4970, 15619). In some specimens the median dorsal 

Stripe is distinct, and is even divided into two (Cat. No. 11978). Such 
specimens have six stripes, very close together, and only the external 
pair on each side are homologous of those of the C. sexlineatus and C. 
gularis, In the majority of adult specimens the light spots expand 
transversely and produce an emargination on one side or the other of 
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the black ground, or cut it into sections or spots by expanding in both 

directions. In the former case the dark stripes become irregular or 

undulate in outline. This is their usual condition on the anterior part of 

the body. On the posterior part of the body the dark ground is usually 
broken into spots. In the type specimen of the C. tigris Baird and 

Girard, the breaking up of the black intervals has not been completed, 

although the specimen is of full size. In typical specimens this part 

=~ 

Asqase peaai 

oe 

Fig. 107. 

CNEMIDOPHORUS 'TESSELLATUS TESSELLATUS SAY, B. 

ils 

Utah. 

Cat. No. 4113, U.S.N.M. 

of the body is marked by three longitudinal rows of transverse black 

spots. The upper surface of the tail is generally marked with brow 

spots, sometimes rather large, but in other specimens confined to the 

keels of the scales. In some they are wanting. 

In the last modification the traces of stripes have almost or quite 

disappeared. The upper pair are first to be interrupted by transverse 

and oblique extensions of the irregularly shaped black spots, and the 

inferior stripes are finally interrupted and lost in the same manner. 

NAT MUS 98——37 
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Thus, in Cat. Nos. 8633 and 3048a, the spots are transversely confluent in 
every direction, leaving only irregular areas of the white color, now 

become the ground. These approach nearest to the C. t. variolosus Cope 
and represent the C. marmoratus of Baird and Girard. In the type of 
that supposed species a trace of the inferior stripe remains on each 

side. The end of the fourth toe of the extended posterior foot reaches 

ee = A 
ESS Zita KS SaaS ee 
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Fig. 108. 

CNEMIDOPHORUS TESSELLATUS TESSELLATUS SAY, y. 

ie 

Cat. No. 3048, U.S.N.M. 

the meatus auditorius, and there are twenty femoral pores on each side. 
The length of the head and body is 85 mm.; in Cat. No. 8633 it is 
100 mm. 
The habits of Cnemidophorus tessellatus tigris are referred to by 

Dr. Merriam in his report on the Death Valley expedition, as follows: 

The whip-tail lizard is nearly as common as the gridiron tail in much of the area - 

traversed, but is not so strictly confined to the Lower Sonoran Zone, ranging up 4 
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short distance into the Upper Sonoran, and consequently reaching some valleys in 

which the former species is absent. In this respect it resembles the leopard lizard 

(Crotaphytus wizlizenti ), with which it is usually found. It lives on the open desert 

and runs with great rapidity when alarmed. 

In California it is abundant in the Mohave Desert, where it ranges 

westward through Antelope Valley to the Canada de las Uvas (changing 

to subspecies undulatus), and southward in the wash leading from near 

Gorman station toward Peru Creek, in the Sierra Liebré. In the open 

canon leading up to Tehachapi Valley from the Mohave Desert it ranges 

all the way to the summit of the pass (at Cameron) and probably 

throughout Tehachapi Valley also, but was not seen there because of a 

severe cold wind, which lasted all day at the time we passed through. 
It ranges up from the Mohave Desert over Walker Pass and down on 

the west slope to the valley of Kern River, where it changes to sub- 

species undulatus. It is common in Owens Valley, and ranges thence 

up on the warm, west slope of the Inyo and White Mountains to 2,130 

meters (7,000 feet) or higher, opposite Big Pine; and is tolerably com- 

mon also in Deep Spring Valley. It is common in Panamint, Death, 

and Mesquite Valleys, ranging from the latter through Grapevine Cafion 

to Sarcobatus Flat. In Nevada it is common in the Amargosa, Pah- 

rump, and Vegas Valleys, at the Bend of the Colorado, in the valleys 

of the Virgin and Muddy, and reaches Oasis, Pahranagat, Desert, and 

Meadow Creek Valleys, and from the latter ranges up among the juni- 

pers on the west slope of the Juniper Mountains, to an altitude of 1,980 

meters (6,500 feet). In Utah it is common in the Lower Santa Clara 

Valley, and thence ranges northward to the Upper Santa Clara Cross- 

ing, but disappears before reaching Mountain Meadows. 

The food of Cnemidophorus tigris consists of grasshoppers and other 

insects; no leaves or flowers were found in the numerous stomachs 

examined. 

Hallowell in describing this subspecies as C. undulatus recognized the 

difference between it and the C. ¢. perplexus, remarking that the present 

form has but two light stripes on each side. 

This form ranges the Sonoran region to Utah inclusive, and extends 

to the northern part of California. 

Cnemidophorus tessellatus tessellatus Say. 

Number 
ecewlogue of speci- Locality. | From whom received. Nature of specimen. 

2 mens. | 

3034 1 | Colorado Desert ..........-- | Drive: Conte s.sscee ees Alcobolic. 
3067 12 | Colorado River, Arizona....| H. B. Méllhausen .........-. do. 
9270 ii MeGloud River. California: -)) WiStone..-.-2-s-sese-see 56 do. 
8630 1 | Southern California ..-..-... Gu A; Hasson: -2 32-6. cece: do. 
8034 1 | Colorado Desert .-........... Dro J. Le\Conte: os--s<.5=- | Alcoholic (type of C. 

gracilis). 
8631 1 | Los Angeles, California... .. | ANS SOMTGIES cGonceoecodcaee | Alcoholic. 
Fone 1 | St. Thomas, Nevada .....-..- (2DribsPalmér saccecescese. se | do. 

11978 4 | Cerros Island, California...) L. Belding cmecsccccas cree. - | 
3026 1) Near latitude 38° ........... Lieutenant Beckwith....... Alcoholic (typeof C. 

tessellatus Baird 
and Girard). 
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Cnemidophorus tessellatus tessellatus Say—Continued. 

| Number 
Catalogue! of speci- Locality. From whom received. Nature of specimen. — 

No. | : : " mens. | 

2047 1 | Salt Lake, Utah Capt. H. Stansbury ...-.---- Alcoholic. 
4970 1 | Southern Utah..-.-- -| Dr. Brewer...---.----------- do. 

11737 1 | Camp 12, Nevada R. Ridgway..---------------- do. 
4976 1 | Fort Tejon, California ------ Jd. MANUS ose rseae eeeeeae do. 
5065 1 | Pecos River, Texas .--..-----|---.----------+--+---+-+------- = do. 
4113 2 | Fort Tejon, California .-..-.-.- J. Xantus...-...------------ do. be 

3061 Il" Galifornian soca. soeeee cestes Dr: J. Kartlandstdaccesss cee Alcoholic (type of C.— 
‘ tigris Baird and 

Girard). : 
3040 2 | Fort Yuma, Arizona.....-... Dr. A. L. Heermann......-.-. Alcoholic (type of C. 

undulatus Hall). 
4103 1 | Salt Lake, Utah ------.----- | panne ean cn ene c sees reece ncnees Alcoholic, 
5019 2 | Fort Buchanan, Arizona.-...| Dr. B. I. D. Irwin, U.S.A -.. do. 

11791 4 eae ay California ..-..-.... G.iisen sae are cee sen do. 

11762 Ce Ee CNS Se Cece Seamer ce Soot GO% eos eee Seer do. 

11808 1 iiscloud River, California...) Iu. Stone -.------.-- 2-2. 2... do. 

15619 1 | St. Thomas, Nevada ........ Droit Ralneveer: 2. saceon- ee | 
3024 2 | Between San Antonio and | Cul.J.D.Graham...........| Alcoholic (type of 0. 

El Paso, Texas. | marmoratus Baird 
| and Girard) 

3036 1 | Laredo, ROXAS Sep an ete ~ Gov. Stevens .........-..... | Alcoholic. 
BU Be oe | BASS coanet Semeeoo noe Scisasar Jip SNOW DOLE Yass += en ten ae do. 
8633 1 | Fort Tejon, California ...---. H. W. Henshaw............. do. 

20485 1 | Witch Creek, San Diego |.-..- TEASED eS ase Soe oes (‘C. tigris.”’) 
| County, California. 

20815 1 | Carlin, Elko County, Nevada) Julius Hurter ..........---- 

22270 1 | Las Cruces, New Mexico....| T. D.S. Cockerell .-....--... 

U.S. : Sex and “a | . Alti- | When | From whom 
outs ; age. | Locality. tude. |collected.| received. 

| | Feet. 
18462 Adult ..| Santa Clara Valley, Utal....ssssccssssscsnsccsacee-|-------- May 11 Merriam. 
18463 | Male...) Pahrump Valley, Nevada ..--...-----.-..----------|-------- Apr. 28 do. 
18464 | Male -..|.-..- GO). 552 <tr eee he eae pea enemas ee Apr. 29 | Bailey 
18465 Adult Pahranagat Valley, Nevada > 

18466 | Adult -..|----- 0055203. eee eee eee 
18467 | Adult... Oasis Valley, Nevada ---- 
18468 | Adult.. Callville, Nevada : 
18469 | Male .... Coso Mountains, Coso, California. ...-.-.-----.-----|-------- May 18 
18470 Female. ----- QO 6 so ie ne wos e nn eee ee en re ie ie awe Suis mie | aa ptacainie May 20 ) 
18471 | Male... Saigo Range, Shepherd Canyon, California ....---.|---..--. Apr. 27 do 
18472 | Male -..}.-..-dO-. <2 0.2. oe nee rn erin wee ese ena ne lan nnn ---| Apr. 28 do 
18473 | Female.'....- ab Boe ck Liste he Ree eee eat siete cate ln, areteeistetet ater eae Ee nie aeons do. 
18474 | Male!..|..... GO’. son ca tee es ee ee ee eee a eee cits = aati e eet ae eceG eer do. 
18475 | Male...) Argus Range, Coso Valley, Ca fORII seam oma wterette ms |e tea May 11 | do. 
18476 | Male .... Argus Range, Sear]’s Garden, Califomiin, 5 p=. sees aaeeeencs Apr. 24 | Stephens. 
18477 | Adult... Panamint Mountains, Willow Creek, California ....| 4,600 | May 18 Nelson. 
18478 Male ...| Panamint Valley, Hot Springs, California ..........|.--..--.| Apr. 22 | Merriam. 
18479 | Adult..| Lone Pine, Califormia....-.---2--------se-ss-s-ee0-- --------| June 11 | Fisher: 4 
18480 | Adult ..).--.. CO = <2 2552 conc oe een ee Orie melee eye | eerie June 6 Palmer. y 
18481 | Young .| Death Valley, California .....-...-.------.---------|-------- | Mar. 22 | Nelson. 
18482 | Adult ..| Death Valley, Furnace Creek, California--.-..-.-.-|-------. _ June 20 | Fisher. 
18483 | Young .|----- GO), snecn's bones bee ee eee eae ees a\a Soe s oes ae do. P 
18484 | Adult ..|.--.- Cs Ce nn ORS aos ed osc | Apr. 10 | Merriam. , 
18485 | Adult ..| Death Valley Bennett Wells, California ..--....---.|-------- |} Apr. 1 | Bailey. 
18486 | Adult ..|.--.. PSE RAH es De Ts EE Bee ORL ae |: dO .22|so eee 
18487 | Adult..|....- rT mnmnnnman rer ses iintel. af ip tll roe kate ae Apr. 4 do. 
18488 | Adult ..]..... C1 U1 ea ee er oe Se eds ase se Pri i do. > 
18489 ||, Vounipe =|. 2 =<. 00 soctn 0 s.cqnte ae ee eee eke ee a Jan. 22 do. 
18490 | Male ...| Mohave Desert, Leach Point Valley, California.....|.....-.. _ Apr. 25 | Merriam. 
18491 | Female.|..... OG < ooase sees shes ee one eee ener lobes ec eee do. do. ‘ 
18492 Female.| Owens Lake. mouth of canyon 5 milessouthwest of | 4,000 | Re une 8 Stephens. 

Olancha, California. 
18493 | Female.| Owens Lake, Olancha, California.............------ 3, 700 | fe 19 do. 
18494 | Adult ..| Deep Spring Valley, California....-.....-..-------- 5, 300 | June 9 Merriam. 7 

1 Young. = 
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CNEMIDOPHORUS TESSELLATUS MELANOSTETHUS Cope. 

Cnemidophorus tessellatus melanostethus COPE, Check List Batr. Rept. N. Amer., 

1875, p. 46. 

Cnemidophorus melanostethus COPE, Proc. Acad. Nat. Sci. Phila., 1863, p. 104. 

Q 1S 
‘ eaetencin 

Fig. 109. 

CNEMIDOPHORUS TESSELLATUS MELANOSTETHUS COPE. 

—t ts 

Arizona. 

Cat. No, 3067, U.S.N.M. 

Introparietal plate longer but narrower than the parietals. Posterior 

supraorbital, not rudimental. First pair of infralabials divaricate 
behind. Mesoptychial scales homogeneous, smaller, but not granular 

at the border. Anal plates four, two marginal, the others anteropos- 

terior. Dorsal scales coarse, in transverse rows, the posterior edges 



582 REPORT OF NATIONAL MUSEUM, 1898. 

elevated. Brachial scales in five, antebrachials in three rows. Fem- 

orals in seven, tibials in three rows. Hind leg extended reaching 
auditory meatus in front. Femoral pores 20-22. 

Measurements.—Total length, 315 mm.; eee to angle of mandible, 
25 min.; length to edge of collar, 29 mm.; length to axilla, 35 mm.; 

length to vent, 85 mm.; length of fore jms 32mm.; length of fore foot, 
14mm.; length of hind leg, 63 mm. eh of hind foot, 54 mm. 

The naiieeal appearance of the colores of this species is that of a — 

multitude of rather small grayish-yellow spots closely placed on a 

ground of grayish olive. These may be counted as forming from four- 

teen to sixteen rows between the abdominal plates of one side and 

those of the other along the back. There are several black crescentic 

spots from the axilla posteriorly. The hind limbs and the posterior 

side of the fore limb are spotted like the back. Thorax and collar, and ~ 

more or less of the gular region, black. Belly scales with black bases. 

Tail unicolor above and below, the distal three-quarters of the inferior 
surface black. A black spot in front of the meatus auditorius, and 

another below the posterior border of the orbit. A few shades on side 

of head; top of head uniform olive. In one of the specimens the spots 

on the middle dorsal region are obsolete, the result being a grayish 

olive hue. 

The coloration of this subspecies is something like that of the C. 

variolosus, but that is another species. The interparietal plate is nar- 

rower than in the (. t. tessellatus, and the black breast and gular region 

are not seen in it. 

A number of young specimens accompany the two adults described. 
They have two narrow stripes on each side of the middle line, and the 

spaces between them contain each a row of pale spots. The thorax is 

not black. These resemble the young of C. t. tessellatus (C. gracilis) 

but the latter has brighter colors, and when the spaces between the 

stripes contain marks they are delicate longitudinal lines (Cat. No. 3034, 

type of C. gracilis). 
This form is only known from the Colorado River of Arizona. 

Cnemidophorus tessellatus melanostethus Cope. 

| Namber | 
Ostalogue| of speci- | Locality. From whom received. Nature of specimen. 

| mens. | 
ooo | —_ 

3067 | 12. Exploration, Colorado River) H. B. Méllhausen --.---...-.- Alcoholic. 
17184-9 | 6 | Tucson, Arizona...---.----- Tew Ad opie socee ageedc Sat eee do. 

CNEMIDOPHORUS TESSELLATUS ATHIOPS Cope. 

Rows of brachial scales 4-5; of females 6-7; of antebrachials 2, 

except proximally, where there is an additional narrow median row; 

of tibials 3, with part of another. Dorsal scales .33 mm. Interparietal 

plate as wide as parietals, and a little longer, followed-by two rows of 
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flat scales. Infralabials 5, with two large scales posteriorly above the 

last two. Gular scales medially rather large, twice or thrice as large 

as the laterals, and equaling those of the mesoptychium. The latter 

are of moderate size, and are in several transverse series, the posterior 

smaller at the sides, but not granular. Keels of caudal scales in con- 

tinuous lines; femoral pores 20-21. 
Old specimens black above and below, except the hind legs, palms, 

and median line of tail below. The superior face of the hind leg is 

dark olive, closely variegated with light olive. The posterior face of 

the femur is yellowish, with three black longitudinal stripes; the infe- 

rior, which runs along the posterior edge of the femoral pores, is 

narrow, and sometimes wanting; and the superior pale stripe is some- 

times imperfect. In younger specimens of adult size seven narrow, 

regular stripes a little paler than the ground color may be seen, three 

on each side of a median vertebral one. The interspaces are obscurely 

pale, spotted. The inferior stripe extends from the groin to the axilla. 

In such specimens the coloration of other regions is like that of the 

adult. Accompanying these is a smaller and probably younger speci- 

men, which nevertheless contains two eggs which have very much the 

color of the C. sexlineatus. There are seven olive stripes on a black 

ground, not so bright as on the species named. The under surfaces are 

white, except the mesoptychium and sides of throat, which are dusky. 

The limbs are black above, the cubitus with two longitudinal stripes 

behind, and the thigh with two yellow stripes and a yellow space below 

posteriorly. Superior face of thigh with two more or less interrupted 

longitudinal stripes; lower leg with three. No spots in the spaces 

between dorsal stripes. 

Cnemidophorus tessellatus ethiops Cope. 

Number | | go Cita | . . 
PE albene of speci- | Locality. From whom received. 

7 mens. 

6 | Hermosillon SonOraleee cs -rtom- ele elec O. P. Jenkins and B. W. Evermann. 

This form resembles most the C. t. melanostethus, but the coloration 

is different in several respects. The uniform black color of the adults 

is unknown in the latter, and the striping of the legs, especially of the 

hind legs in the adult, is equally a peculiarity of the present form. 

The possession of 6 stripes instead of 4, or 3 on each side of the median 

line, alters this form to the C. t. perplexus rather than to the C. t. 

melanostethus. 

Of the 6 specimens 2 present the adult coloration, 3 of equal size 

with the adults the obscurely striped, and 1, the smallest, the distinetly 

striped. 

Measurements.—Total length, 268 mm.; length to vent, 82 mm.; length 

to collar, 26 mm.; length line of auricular meatus, 17 mm.; length of 
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fore leg, 27 mm.; length of fore foot, 15.5 mm.; length of hind leg, 60 — 
mm.; length of hind foot, 32 mm. 7 

A form very much like this subspecies has been named C. martyris 
by Stejneger.'’ The two known specimens differ from the C. t. melano- 
stethus in their smaller size and in the extension of the black over the 
entire inferior surface. It is doubtful whether it can be regarded as.a © 

subspecies. It is from the island of San Martir, Gulf of California. 

CNEMIDOPHORUS TESSELLATUS RUBIDUS Cope. 

Cnemidophorus tessellatus rubidus Corr, Trans. Amer, Phil. Soc., 1892, p. 36, pl. x11, 
fig. F. : 
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Fig. 110. 

CNEMIDOPHORUS TESSELLATUS RUBIDUS COPR, 

= l5 

Lower California. 

Cat. No. 15153, U.S.N.M. 

This elegant form is represented in the national collection by seven — 
individuals, of which three are adult. To the usual characters of the — 
species it adds some others. Thus the scales are rather finer, being — 
less than 0.5 mm. in diameter. The femoral scales are more numerous. — 
Femoral pores twenty-two. Small scales of collar border not granular. 

There are three parietals, and the longest toe reaches the auricular 
meatus. There are the usual three anals, with one in front of the — 

‘Proc. U.S. Nat. Mus., XIV, 1890, p. 407. 
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median, which is, with the latter, bounded by a few scales on the sides, 
Median gular scales rather coarse, and abruptly contrasted with the 
posterior gulars in a transverse line. Loreal longer than high. Small 

scales above anterior canthus of eye numerous and rather prominent. 

The keels of the caudal scales are prominent, and, except at the base of 

the tail, in continuous lines. 

The color of the upper surfaces in the adult is adove brown. This is 

marked on the back by three series of transverse black spots, which are 

well separated from each other. In one specimen the spots are very 

narrow; in another they are nearly obsolete on the anterior part of the 

back. On the sides similar black spots are more or less confluent 

into vertical black stripes. The head and fore legs are uniform brown 

above; the hind limbs have on a similar ground narrow blackish cross- 

bars, sometimes indistinct. Tail pale brown above, with olive and 

brown spots. Inferior surfaces straw-colored tinged with green, and 

varied with black and red. The abdominal seuta are black bordered, 
and the throat is black spotted, sometimes strongly, sometimes faintly. 

The palms and sometimes the entire inferior surface of the anus is 

a bright vermilion. Posterior and inferior sides of femora, inferior 
aspect of tibia, and inferior side and distal half of tail bright vermilion. 

The young specimens have traces of six longitudinal stripes of an 

olivaceous or light-brown color, and the spaces between them are cross- 

barred with black and olive, as in the C. gularis mariarum, which this 

form closely resembles at this stage. The black spots become more 

distinct with age, and the interspaces blend completely with the 

stripes, so that the latter are ultimately completely lost in a common 

ground color. The femora are reticulated with black on an orange 

ground above. The black and red of the inferior surfaces are not so 
pronounced as in the adult. 

Measurements.—Total length, 340 mm.; length to posterior edge of 

ear, 24 mm.; length to collar, 34 mm.; length to vent, 100 mm.; length 

of fore limb, 35 mm.; length of hind limb, 72 mm.; length of hind foot, 
36 mm. 

Cnemidophorus tessellatus rubidus Cope. 

; Number 
pealegue of speci- | Locality. From whom received. 

: mens. 

15149 1 | St. Margarita Island, Lower California -| U.S. Fish Com. steamer Albatross. 
15150 7 am eek (0) Rea sarn Asan ncaa an aaere eee S=sa5 do. 
15151 1" Teas ean (RS Bia ee Ee ee Peete do. 
15152 WBA see COP yee Bode ay cocoa nae oelans do. 
15153 De sa GORe sees ee eee do. 
15154 ieee OD) Boneeee bap aan ae Baad Soo te che te do. 
15155 1 | Me Oy ae te nee ee ee do. 
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CNEMIDOPHORUS TESSELLATUS MULTISCUTATUS Cope. 

Cnemidophorus tessellatus multiscutatus CopE, Trans. Amer. Phil. Soc., 1892, p. 38. 

Cnemidophorus tessellatus tigris COPE, Proc. U. 8S. Nat. Mus., 1889, XII, p. 147; not 

of Baird and Girard. 

Represented in the United States National Museum by four speci- 

mens of medium size. The muzzle is rather acute, and moderately 
elongate. Theanterior gulars are rather larger than the posterior, and 

are not abruptly contrasted with the posterior, as is the case in the 

C. t. rubidus, but they graduate into them. The extended hind leg 

reaches to the orbit. In two larger specimens there are six plates of 

Fig. 111. 

CNEMIDOPHORUS TESSELLATUS MULTISCUTATUS COPE. 

—— ie 

Lower California. 

Cat. No. 15160, U.S.N.M. 

the infralabial row, and in two smaller but five. Four large anals, two 

on the middle line in front of the marginal pair. These four are sur- 

rounded by a series of smaller plates as far as the vent. Scales of the 

tail with the keels slightly oblique throughout. The peculiarity of the 

subspecies is seen in the large number of rows of brachial scales (7-8 

rows), and femoral scales (8-9 rows). The former are not quite con- 

stant, however, one of the smaller specimens having but six rows. 

Femoral pores 20-22. The scales are smaller than is usual in C. tessel- 

latus, measuring 0.33 mm. and 0.25 mm. in diameter. 

The color is generally of the C. tessellatus tessellatus type, but the 
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black ground color is more persistent. The light stripes are most broken 

up posteriorly, and the communicating pale cross spots are widest and 

most numerous. On the sides the pale spots are of irregular shapes, 

being both longitudinal and transverse on a black ground. Belly black 

and light olive in varying proportions. Gular region and collar with 

transverse black spots or bands. Fore limbs black with light olive 

spots; hind limbs brown with blackish reticulation. Tail brown above, 

black-spotted below. 

I took a specimen which differs in no respect from this subspecies 

on the road between Reno and Pyramid Lake in western Nevada. The 

only difference is in the coloration, since the black between the stripes 

is completely cut up into short transverse bars not wider than the light- 

brown interspaces. 

Measurements.—Total length, 275 mm.; length to meatus auditorius, 

21 mm.; length to collar, 30 mm.; length to vent, 85 mm.; length of 

fore limb, 32 mm.; length of hind limb, 65 mm.; length of hind foot, 

359 mm. 
Cnemidophorus tessellatus multiscutatus Cope. 

| Number 
pe ivlogue of speci Locality. From whom received. 

9 mens. 

15160 | 1 | Cerros Island, west coast of Lower Cal- | U.S. Fish Com. steamer Albatross. 
ifornia. 

15161 i esane I) poo kcadabenovppounedocdcoccdocousac do. 
15162 | it eSese GY sGaacunobaerpnobs aeveuecccdsescase do. 
15163 WW |osiods GU) Goods coos aécacbosccosacoocandasone do. 

CNEMIDOPHORUS TESSELLATUS VARIOLOSUS Cope. 

Cnemidophorus tessellatus variolosus Copr, Trans. Amer. Phil. Soc., 1892, p. 39, 

pl. vu, fig. 6. 

This species exhibits the general scale characters of the C. tessellatus, 

but possesses some peculiarities. Theinterparietal plateis twiceas large 

as either parietal. Infralabials five. The scales of the brachium and 

of the femur are smaller and more numerous than in the C. tessellatus. 

There are six rows of the former, four being the usual number in the 

latter species; and eight of the latter, six or seven being the usual 

number. Brachial rows three; tibials three. Anal scuta with the 

lateral scales rather larger than usual, giving four large and six small 

ones in all. Femoral pores more numerous, twenty-five on each side. 

This species is especially characterized by the length of the hind leg, 

which reaches, when extended, to the postnasal plate, instead of to the 

meatus auditorius only. The scales of the meso; tychium extend all the 

way across, and are not interrupted at the middle by the smaller ones 

as in the C. t. perplecus. The marginal seales are smaller. Posterior 

gular scales are smaller, bounded in front by the larger scales of the 

anterior gular region. 

Measurements.—Total length, 250 mm.; of head and body to vent, 65 
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Us mm.; of head to angle of mandible, 10 mm.; to collar, 24 mm.; t 
axilla, 31 mm.; length of fore leg, 27 mm.; of fore foot, 12 mm.; of hind 
leg, 55 min.; of hind foot, 50 mm. of 
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Fig. 112. Z 
CNEMIDOPHORUS TESSELLATUS VARIOLOSUS COPE. 

=i I 

Coahuila. a 

Cat. No. 3060, U.S.N.M. a 

The typical specimen is of a size which would be fully striped if it— 
belonged to the C. maximus or C. tessellatus, being that of the eastern 
C. sexlineatus. There are, however, no stripes, but the olivaceo 3 
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ground of the superior surfaces is marked with numerous rather small 

yellowish oval spots. Those of the sides are irregularly disposed, but 

those of the superior surfaces are arranged in six more or less irregu- 

lar series. Of these the two external on each side correspond with the 

two external stripes of the young of the C. tessellaius. On the nape the 

series lose their regularity, and on the nape region they are more fre- 

quently transverse. The hind legs are olivaceous, marked with numer- 
ous irregular oval yellow spots. No stripe on the posterior face of the 

femur. Head without spots or stripes. Gular region dark olive; thorax 

blackish; belly yellowish, the scales with black bases. Tail olive with 

scales above yellowish at the base, brownish beyond; below brown 
except the basal fourth, which is yellowish with black spots on most of 

the scales. Posterior limbs with oval yellowish spots on an olivaceous 

ground. Femur not striped behind. 

This species resembles the C. maximus in the increased number of 

its femoral pores and femoral and brachial scales, but is distinguished 

by its much longer hind leg, spotted coloration and much smaller size. 

Cnemidophorus tessellatus variolosus Cope. 

Number | 
patalogue of speci- | Locality. From whom received. | Nature of specimen. 

mens. 
——— = ie tae ee 

3066 iiiwearras Cophtila ese ssseose Lieutenant Couch, U.S. A .| Alcoholic. 

CNEMIDOPHORUS OCTOLINEATUS Baird. 

Cnemidophorus octolineatus BairD, Proc. Acad. Nat. Sci. Phila., 1858, p. 255; U.S. 

Mex. Bound. Sury., II, 1859, Pt. 2, Rept., p. 10.—Coprn, Check List Batr., Rept. 

N. Amer., 1875, p. 45. 

Interparietal plate subquadrate, about equal parietals; both bounded 

posteriorly by small scuta. Superior labials five to below middle of 

orbit; the last wedge-shaped. Infralabials five, first pair in contact 

throughout their length. Brachial plates in five rows, continuous with 

the three rows of antebrachials. Femorals in six, tibials in three rows. 

Femoral pores, 17. Anal plates three large ones, two posteriorly and 

one in front, and all surrounded, except behind, by eight or nine smaller 

plates. Dorsal and lateral scales oval, the long diameter anteroposte- 

rior, and arranged in transverserows. Surface smooth. Larger scales 

of collar not interrupted at middle; mesoptychial seales little reduced. 

Extended hind leg reaching to half way between shoulder and audi- 

tory «neatus. 

Measurements.—Size small. Total length, 184 mm.; length to angle 

of mandible, 15 mm.; to edge of collar, 19 mm.; to vent, 60 mm.; to 

axilla, 25 mm.; of fore leg, 20 mm.; of fore foot, 9 mm.; of hind leg, 38 

mm.; of hind foot, 20 mm. 

The general color in spirits is bluish olive, darker above and lighter 

below. This is traversed on the dorsal region by four pale, narrow 
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stripes of the same tint on each side. The external three of these are 

homologous with those of the C. tessellatus perplexus and the C. sea- 

lineatus, and the additional five are median and equidistant from the 

other stripes and from each other. There are no spots on any part of 

the body, head, tail, or limbs. 

This species differs from the young specimens of the C. tessellatus of 

equal size, in the small number of its femoral pores, and in the absence 
of spots on the hind limbs and sides, as well as in the additional pair 
of median longitudinal stripes. The single known specimen is appar- — 

ently adult, and is about equal in size to a half-grown C. tesselatus, and 
smaller than the C. variolosus. 

= 
Sete 

Zz 

Fig. 113. 

CNEMIDOPHORUS OCTOLINEATUS BAIRD. 

x 1.66. 

Nuevo Leon, Mexico. 

Cat. No. 3009, U.S.N.M. 

Cnemidophorus octolineatus Baird. 

Number 
of speci- Locality. From whom received. Nature of specimen. 

Catalogue 
\g 

An: mens. 

3009 1 | Pesquieria Grande, Nuevo | Lieutenant Couch, U.S. A ..| Alcoholic. 
Leon, Mexico. 

CNEMIDOPHORUS INORNATUS Baird. 

Cnemidophorus inornatus BAIRD, Proc. Acad. Nat. Sci. Phila., 1858 (December), p. 

255; Rept. U.S. Mex. Bound. Sur., II, 1859, Pt. 2, Rept., p. 10,—Corxn, Check 

List Batr., Rept. N. Amer., 1875, p. 45. 

Parietal and interparietal plates subequal; posterior supraorbital 
minute. Infralabials five, the last minute, the first pair in contact 

throughout. Brachial scales in six rows: femorals in only four or five. 
Femoral pores, 16-17. Hind limb extended reaches meatus auditorius. 

Scales round, projecting freely upwards posteriorly on the middle line, 

so as to produce a rough surface. 
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Measurements.— Total length, 190 mm.; length to angle of lower jaw, 

15 mm.; to collar, 20 mm.; to axilla, 24 mm; to vent, 56 mm.; of fore 

limb, 18 mm.; of fore foot, 9 mm.; of hind leg, 39 mm. of hind foot, 

20 mm. 

Color uniform dark olivaceous above; pale olivaceous below. No 

spots nor stripes. 

This species is distinguished by a combination of characters. The 

rough scales are peculiar to it, and it is the only species known to me 

in which the rows of brachial plates exceed the femoral in number. It 

is the smallest species, and yet shows no indication of stripes. 

Fig. 114. 

CNEMIDOPHORUS INORNATUS BAIRD. 

<2 A ae 

Nuevo Leon, Mexico. 

Cat. No, 3032, U.S.N.M. 

Cnemidophorus inornatus Baird. 

Number | ogu 3 : = : > : , 
Batilog ©! of speci- Locality. From whom received. Nature of specimen. 

% mens. | | 

3032 2 | Pesquieria Grande, Nuevo | Lieutenant Couch ...------. | Alcoholic. 
Leon, Mexico. 

CNEMIDOPHORUS SEPTEMVITTATUS Cope. 

Cnemidophorus septemvittatus Corr, Trans. Amer. Phil. Soc., 1893, p. 40, pl. rx, 

fig. 8. 

Scales of collar large, in three or four transverse rows, the largest 

row on the edge; scales of mesoptychium small, flat, those of gular 

region larger. Head narrower than in any other species, the first and 

second supraorbital plates longer than wide, the fourth well developed. 

Interparietal plate twice as long as wide, considerably narrower than 

the parietals; both bounded posteriorly by some small plates. Loreal 

much longer than postnasal; no frenoorbital. Infralabials, six on each 
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side, the first pair in contact throughout. Dorsal scales coarse, round, 
projecting upward at their posterior border. Brachial scales in six _ 
rows, antebrachial in three. Femorals in eight rows, tibials in three. 

Femoral pores, 16-18. Anal plates only three, separated from vent by 

a wide granular space, and surrounded anteriorly and laterally by one a 

row of small flat scales. Legs rather short, hind foot reaching to half 
way between humerus and auricular meatus. 

Measurements.—Size above medium for the genus. Length of head — 

Fig. 115. 
CNEMIDOPHORUS SEPTEMVITTATUS COPE. 

=i 

California. 

Cat. No. 2872, U.S.N.M. 

and body to vent (tail injured), 110 mm.; length of head to angle of — 
mandible, 26 mm.; length to collar, 32 mm.; length to axilla, 42 mm.; ~ 
length of fore leg, 31 mm.; length of fore foot, 25 mm.; length of pos- 

terior leg, 71 mm.; length of hind foot, 35 mm. 
Color above, light olivaceous brown, traversed by seven longitudinal 

broad, black stripes, three on each side and one on the middle line. On 
the lumbar region the median band disappears, and the pale intervals — 
are wider than the black ones; anteriorly the pale ground assumes its 
normal relation of stripes on a black ground. The inferior begins at 
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the orbit and passes over the tympanum; the next begins above the 

anterior border of the orbit and marks the external borders of the supra- 

orbital plates. The next issues from a parietal plate. Anteriorly the 

black interspaces have a few small spots; posteriorly they become 

undulate through lateral emarginations, and more posteriorly the first 

and second stripes are broken up into quadrate spots, the third remain- 

ing unbroken. The hind legs are very indistinctly marbled on an olive- 

gray ground. The fore legs are coarsely reticulated with black on an 

olive ground. The lateral dark stripes extend to the orbit, and there 

is a blackish shade on the side of the muzzle, just below the eanthus 

rostralis. Lower surfaces everywhere yellowish unspotted, except a 

few black specks on the inferior labials and sides of the gular region. 
Tail olive above, yellowish below. 

This species belongs to the C. sexlineatus series, as indicated by the 

scales of its collar, but it has the coarse scales of the C. tessellatus. Its 
six infralabial scales are found only in the former series. Its colora- 

tion resembles in some degree the stage of the C. tessellatus tessellatus, 

called by Baird and Girard C. tigris, but it has seven stripes instead of 

four, and the lateral stripes are broken up and not the median, as is 
the case in the latter. It also differs from the latter in the marking of 

the fore leg and nearly uniform coloration of the hind leg, the reverse 

being the case in the C. tessellatus. The striping of the head is also not 
seen in thelatter. The head is also narrower in proportion to its length. 

This, perhaps the handsomest species of the genus, is represented in 

the collection by an adult female only. 

Cnemidophorus septemvittatus Cope. 

Sule : . <4 ) 

' , Number ; | 
pauilogne of spec- Locality. From whom received. | Nature of specimen. 

= imens, | | 
| -_ a : ee ee = 

2872 1 | Eldorado County,California.| Dr. C.C. Boyle............-- Alcoholic. 
| 

CNEMIDOPHORUS SEXLINEATUS Linnezus. 

Cnemidophorus sexlineatus GRAY, Cat. Liz. Brit. Mus., 1845, p.21.—DuM®iRIn and 

BIBRON, Erp. Gén., V, 839, p. 181.—DUMERIL, Cat. Méth. Rept., 1851, p. 176.— 

Cork, Check-list N. Amer. Batr. Rept., 1875; Trans. Amer. Phil. Soc., 1892, 

p. 42, pl. 1x, fig. 7.—Bocourt, Miss. Sci. Mex., Rept., 1874, p. 273, pl. xx C, 

fig. 11.— BouULENGER, Cat. Liz. Brit. Mus., IT, 1885, p. 364. 

Lacerta sexlineata LINN ©®US, Syst. Nat., 12thed., I, 1766, p. 364.—GMELIN, Syst. 

Nat., 1788, p. 1074.—LaTREILLE, Hist. Nat. Rept., I, 1801, p. 242.—Daup1n, 

Hist. Rept., III, 1802-1803, p. 183. —HARLAN, Journ. Acad. Nat. Sci. Phila., VI, 

1827, p. 18. 

Ameiva scalineata HOLBROOK, N. Amer. Herpt., Ist ed., I, 1838, p. 63, pl. v1; 2d ed., 

1842, p. 109, pl. xv. 

Cnemidophorus sexlineatus DUMERIL and BIBRON, Erp. Gén., V, 1839, p. 131.—AuG. 

DuMERIL, Cat. Col. Rept., I, 1851, p. 116. 

Seales of collar large, in few rows, the largest forming the lower. 

Seales of the upper surfaces minute, not larger than .33 mm. in diame- 

NAT MUS 98——38 
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ter. Four supraorbital plates, the posterior small. Frontoparietals 

larger than parietals, with transverse anterior border. Interparietal 
longer than wide. Loreal as high as or higher than long in consequence 

of the rather short, elevated muzzle. Superior laterals five to below 
orbit, the last acuminate posteriorly. Larger gular scales beginning 
rather abruptly in a line which extends entirely across the throat. 

Brachial scales in five or six longitudinal rows, very rarely in seven; 

ee Sao, Licrs 
oot Lb 9 

Fig. 116. 

CNEMIDOPHORUS SEXLINEATUS LINNAEUS. 

=e 

Virginia. 

Cat. No. 4878, U.S.N.M. 

antebrachials in three rows. Large postantebrachials absent. Femo- 
rals in Six rows, less frequently in seven; tibialsin threerows. Femoral 

pores varying in number from 15to17. Principal anal scuta three—two 

marginal, the third anterior, The longest toe of the extended hind leg 
reaches to the anterior border of the meatus auditorius. 

The head is rather short, compressed at the sides, and rounded at the 
snout in profile. The front plate is large and pentagonal, broad before 

and narrower behind. On each side there are two large, irregular 



CROCODILIANS, LIZARDS, AND SNAKES. 59S 

rhomboidal superior orbital plates, which supply the place of bony 

orbits, in front of which is a smaller plate, reaching to the fronto-nasal, 

and a still smaller plate behind them. On the outer margin of these 

are two series of small scales, beyond which is a row of seven narrow, 

elongated plates that form the superior margin of the orbit; the fronto- 

nasal plates are regularly pentagonal, broadest externally; the inter- 

frontonasal broad transversely, rounded before and acute-angled be- 

hind; the nasals are quadrilateral, rather elongated, meeting in the 

mesial line above; the opening for the nostril is in its most inferior 
part, near the postnasal plate, which is triangular, with its basis below 

and apex above and prolonged. The frontoparietal, interparietal, and 

parietal plates are nearly all of the same size; the two fronto parietals 
are truncate in front. The interparietal is longer than wide and par- 

allelogramic in form; with the parietals, it is bounded posteriorly by 

small plates, of which there are several series behind. There are three 
inferior orbital plates, placed nearly in a row; the central is quadrilat- 

eral, elongated, and narrow; the two others are very small. There is 

a single loreal plate, pentagonal and large, ascending to the plane of the 

forehead. The upper jaw is covered at its inferior margin with a row 

of five small, square, labial plates; the anterior only is trigonal and 

smallest. There are two series of plates to the lower jaw, the inferior 

largest, and consisting of five plates, of which those of the anterior pair 

are in contact with each other. The eyes are rather small, with a 

dusky pupil and a golden iris: the inner margins of the eyelids are bor- 

dered with a very narrow band of bright yellow; the membrane of the 

tympanum is apparent and of a palish white color; the entrance to it 

is round and of large size. The body is elongated and covered on the 

back and sides with minute scales, which measure .33 mm. in diameter 
in the adult. The scales of the abdomen are large and arranged in 

eight rows, of which those nearest the middle are largest. The tail is 

very long, perfectly cylindrical, and covered with verticillated scales, 

carinated above and smooth below. The vent is transverse and has in 

front three large scales, placed in a triangle, two posterior to the other 

and with smaller scales behind. 

The anterior extremities are well developed, rounded, covered above 

at the shoulder with five to six rows of large scales, and with two rows 

still larger and a smaller row on the front of the forearm; their inferior 

surface is granulated. The fingers are scaled to the root of the nails, 

which are short, small, delicate, and curved. The posterior extremities 

are twice the size of the anterior; the thigh above is covered with 
granulations, and below with six or seven rows of large scales; the leg is 

covered like the thigh, but there are three rows of still larger scales 

below; the tarsus is granulated on its inferior, and has two rows of scales 
on its superior surface. The fourth toe is very long, and the first and fifth 
are subequal; all are armed with short, small, curved claws. There is 
a range of from 15 to 17 femoral pores under the thigh. 
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The head is dusky brown; the upper jaw bluish white; the lower 

nearly of a silver-white color. Along the back extends, from the ocei- 

put to the tail, a purple or brownish band, on each side of which are 

three yellow or golden longitudinal lines; of these, the superior is the 
palest and shortest; it begins at the parietal plate and terminates at 

the tail; the other lines are much longer and brighter, the upper one 

beginning above the orbit and extending to the middle of the tail; the 
lower line begins below the eye and runs above the tympanum, along 
the flanks to the anterior part of the thigh; a shorter and more indis- 

tinct line extends from the angle of the mouth, below the tympanum, 

to the shoulder; the spaces between these longitudinal bands are jet- 

black. The throat is silver-white, and the abdomen of a shining bluish- 

white color. The upper surface of the tail is nearly similar in color to 

the back, but appears much rougher from the verticillated scales; its 

inferior surface is whitish. There are two longitudinal lines on each 

side of the tail; the superior one is continuous with the central yellow 

longitudinal line of the back, and terminates about the middle of the 
tail; the inferior line is paler, it begins back of the thigh, runs nearly 

to the extremity of the tail, and seems to divide the upper or darker 

portion from the inferior or whiter part. 

The anterior as well as the posterior extremities are brownish above 

and bluish-white below, and along the posterior part of the thigh runs 

a whitish line continuous with the inferior longitudinal line of the tail, 
bordered by darker above and below. 

Measurements.—A specimen from Piney Point, Maryland (Cat. No. 

256). Total length, 235 mm.; length to angle of mandible, 18 mm.; 

length to collar, 21 mm.; length to axilla,27 mm.; length to vent, 70 mm.; 
length of forelimb, 24 mm.; length of forefoot, 9 mm.; length of hind 

leg, 50 mm.; length of hind foot, 28 mm; width of head at front of 

tympana, 10 mm. 

This is one of the smallest species, and it retains the young type of 

coloration everywhere. It is also distinguished by its short and high 
muzzle and the absence of postantebrachial scales. It covers the 

Austroriparian region of the Nearctic realm and the Eastern as far as 

the range of the Carolinian district, extending to Maryland and Dela- 

ware, but not New Jersey. In the Central region it reaches north to 

the Sand Hills of the Loup Fork River of Nebraska. The only diffi- 
culty in defining it is found in specimens from the region which is also 

inhabited by the C. gularis. In Texas, New Mexico, and Arizona the 
species merge into each other. If we refer specimens with fewer than 

eighteen femoral pores and no spots between the stripes or on the sides 

to the C. sexlineatus, we find that in certain specimens from the region 

in question the postantebrachial scales are larger than in eastern 

specimens, though not so large as in the true C. gularis. Such are 
Cat. Nos. 4860,8459, 11839, and 14787. In another series the postante- 

brachial scales are equally intermediate in size and there are no spots, 
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4788, 11885, 14249, and 15607. 

CROCODILIANS, LIZARDS, AND SNAKES. 

From these we pass 

597 

Such are Cat. Nos. 

easily to the hae 

C. s. gularis, with large postantebrachials and spotted spaces. 

Cnemidophorus sexlineatus Linnaeus. 

| 

Number | r i ; \r , 
eee eue of speci- Locality. en veal From whom received. | Sean 

mens. 

8331 30 | Kinston, North Carolina..|...-...-..--+.. Welsher and Quinn ---.. Alcoholic. 
8459 1 | Plaza del Alcalde, New | Aug. —, 1874 | Dr. H.C. Yarrow...-.--. do. 

Mexico. 
4788 HPP SantaeleeNeGwAVexiCOsec al: see cies slew sciatic Howard: -2-42 een ceeee ee do. 
8534 Me GNeweMexicoss-ss5-csson-- Oct. —, 1874 | Dr.O. Loew ...---....-.. do. 
8458 1 | Abiquiu, New Mexico ....; Sept. —, 1874 | G. Thompson..-.-.--.....-. do. 
4512 Gi eindian Key, Mlonids 2 5255-|o2e6--2---224| G. Wurdemann........-.. do. 
9701 DMT CANO Dye LOTIG Bete rie ona rele arate | erie falas eee ea ero do 
5323 2p PeensacolanmlOridae= sce s|nsseaee saeco | Dr. R. W. Jeffrey .-..... 2 do. 
5112 Ne) Ieee Oe ome ae ea rat aie ol Sonate elein acs Pen oe | -retatets ore eatin ete io ae en do. 
5103 Ly Siivtaw, Alabama----<- =. [eee boeeeeucee ce Prof. A. Winchell ...-+-- do 
3005 20)| Kort Smith, Arkansas .72.!0052 0222 2s.22- Tent: aa We Wihtanlel do 

i Ss. 
4860 2a eecOseRiver lexas= = 24 |sea eee ene Deke Lownsendies-eeesee do 
3071 Sy eNGweabrauntels AVOxag'= jose cee meeeln acl semacete seem meee nee do 
8533 de) SG ATSdO. LOxaGeer sccestoose [tenes ceeds pele ae stare be cece eee eeeee do. 
4752 Ue isGilmerLexagves sce cece) leteeoeeseon ee JeING GISSCO mec cee ene. do 
5085 1 | New Orleans, Louisiana --|----.-.-..--+-- INO; Academyioa-+---4-- do 
4873 i PNOrtollaVarcinig seen serene ccna ones Lieut. Couch, U.S. A.-... do 
4878 | ere (Oy Oo RES Soe demon Genel ar chew elaintels tuts) Nemtarmtate s aeeateleGinins wee oe > do. 
5105 iBpernes Georges; Maryland |\-ccc scene cae lice easecmme eee ee ee do. 
5110 2 peety, Hill, South Caro- |.....-......... Mer Am Cuntisee sens aces -e= do 

ina. 
5106 3 | Rome County, Tennessee .|.-----..------- Prof. J. H. Mitchell.--.-.. do 
8531 1 | Camp Lowell, Arizona....| Oct. 18745) die Eee Ubberseses ce see eere do. 
9122 2 | Milledgeville, Georgia ....| May —, 1875 | Fred. Mather...........- do 
9091 2 | Montgomery, Alabama..-.. ay 12,1876 | Kumlien and Bean...... do 
9093 1 | Milledgeville, Georgia . June 4, ag Hees ers GOs 22S icaesee Seo eee do 
9246 EEN (iB) eee ian een SN a Pr 
5090 1 | Republican Fork, Kansas. 

9245 1 | Micanopy, Florida ........ 
14787 Plateau Creek, Colorado -. 
15336 -| Key West, Florida........|- 
15544-6 Cook County, Texas ...-- 
16695 StiManyanGeonmiasecss scl: scemckeemee cee 
17842-46 -| Key West, Bloridasete he, |b eeeeae So nae ‘U.S oRish Gannon slsccecsoaséce 
20000 | Lake Harrie, Ti Ge tit ee eB SeSeecer neess eocce Se nbiseie sete maces cal senecear cane 
PAILG TS" ile Saeeee eyeae Long Pine, Nebraska ..... SS OP eee Al ee COR oe eee eee ce 
22134 SE Seeanes | St. Louis, Missouri......- SES ke aoeene one Oulitiewerantiene. saan eee ee aaa eee 
2 tel Baeoseesae Belle wues Vow ae as ieee ol ece Sosuasncmese BGs A LanskG paces sco lesiseemeecmec 
ZALTIS—B0l"| = cles vicwc ate Point Lookout, Marylands| S222 = sss. sacs. RAI G WAY Sol sence cel nemeeeemecee 
10484 1 | Galveston, Gis Tae OU ed a Bnsign! “Mi I “Woods |b. <2 ss-5--- 

U.S. N. 
11839 1 | Old Fort Cobb, California.|--......-...... (HePalm Gr aaancccaseeceee (Seaeaee sees 
11841 1 Eero Oe ee Sa aoa orad Sig ears ene ee Mae QO So eeacce sw cen e One| soe cee ae 
11885 4 | Camp Whipple, Arizona ..|--.--........-- Dr Couesrse sa. seseee aoe ee seae 
11955 1 | Fort Davis, Texas ........ Ee ces aoe Wm. Fred. von Mantenu- |......2.:-.. 

| | fel. 

14249 22 | Chihuahua, Mexico ....... +| Bee Aeoc 325. Re WaltOg On a2: <n 2ccostleewan~ ae ne 
14787 1 | Plateau Creek, Colorado ..|.............--. T. D. A. Cockerell ......- (RSS Re, 
15606 Savannah) Georgia tt. <.. 22 [ess ise cehs set ean meee gan Sarena Sees aoe 
15607 UP AION dunce ne Soest ns bi is Comedetaasaceee os | snow enc otese 
22177 1 | Belleview, Iowa ........-. ig eAG Hans Open ee sos Caen 
GER a6 see coe. | Key West, Florida....-...- U.S. Fish Commission 
16695 1 | St. Marys, Georgia........ Cube batchalderce-6-4-\acercencs cos 
17842-6 || 5 | Key West, Florida........ U.S. Fish Commission 
20000 1 | gkevlarrien Morida-2csclsaeenetes eae al eee Wie OCA REE Eee Gee ene crests 
21255 dei Longebine, Nebraska: .2|-<ooees cl eee eee Abeer ee aee see ke | |e aR eS 
21134 Hal Ste Mons sMasgouris s+ ocean |e ase ee eee PUNO SEL TOe nae nee eee ee eae 
22178-80 3 | Point Lookout, Maryland .|.-............. ORIG Sway 222-5 keene [o--2 202-22 

{ 

Two specimens from Florida (one of them from Key West, Cat. No. 
15336) display the anomaly of a fusion of the three large anal plates into 
one. All other Florida specimens are normal. 
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It is seen by the above table that the most northwestern locality for 

this form is the Sand Hills of the Loup Fork River of Nebraska (Cat. 
No. 3144). Next to it in the same region is Cat. No. 5090 from the 
Republican River, in northern Kansas. 

CNEMIDOPHORUS GRAHAMII Baird and Girard. 

Cnemidophorus grahamii BAIRD and GIRARD, Proc. Acad. Nat. Sci. Phila., 1852, 

p. 128. 

This species is represented by two forms, which differ, so far as 

appears, in coloration only. The one is found in western Texas, the 

other in southern and Lower California. They differ as follows: 

Eight rows of black spots above and on the sides; belly and throat little or not 

black spotted o.oo .25 oc. 52s Joe: RS ae ee eee C. g. grahamit 

Nine rows of black spots above; belly and gular region black spotted. . g. stejnegerit 

CNEMIDOPHORUS GRAHAMII GRAHAMII Baird and Girard. 

Cnemidophorus grahamii BAYRD and GIRARD, Proc. Acad. Nat. Sci. Phila., 1852, 

p. 128.—BarrD, U. 8S. Mexican Bound. Surv., II, 1859, p. 10, pl. xx xu, figs. 

1-6.—CopE, Check-list N. Amer. Batr. Rept., 1875, p. 45; Trans. Amer. Phil. 

Soc., 1892, p. 642. 

VS See eh SFa sas 
(Hae BUnLy 

Fig. 117. 

CNEMIDOPHORUS GRAHAMII GRAHAMII BAIRD AND GIRARD. 

ie 

Western Texas. 

Cat. No. 3046, U.S.N.M. 

Loreal plate plus frenoocular a little longer than high. Gular scales 
smaller than those of the collar, extending across the throat and 

abruptly bounded posteriorly. Brachial scales in seven, antebrachials 
in three rows. Postantebrachials small, as in C. sealineatus selineatus. 
Femorals in eight rows, tibials in three. Femoral pores 21-2. Three 
anal scuta, two marginal. Longest toe of extended hind limb reaching 
anterior border of meatus auditorius externus. First and fifth toes 
extending to about the same distance on the foot. 

Traces of four of the original six stripes are seen on the neck pro- 
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ceeding from the parietal and superciliary scales. At the scapular 

region the black spaces are broken into square spots, forming three 

longitudinal series, one median. The other black spaces form trans- 

verse bars on the sides, and they are sometimes united above, forming 
inverted V’s. They tend to fuse with the dorsal series posteriorly, and 

in one of the types this is completed, thus forming irregular black 

cross bars. The superior surfaces of both limbs are black, with large 

yellow spots. Superior dark band extending as shades on the supra- 

orbital plates. A pale light stripe from orbit over meatus auditorius. 

Gular region unspotted. Black spots covering, or on the base only of, 

some of the lateral abdominal scuta. ‘Tail with two or three rows of 

dark spots on an olive ground above; below unspotted. Posterior face 

of femur with yellow spots separated by vertical dark lines. 

But two specimens of this form are contained in the U.S. National 

Museum, the original types of Baird and Girard. In one of these there 

are six infralabial scuta on both sides, and in the other there are but 

five on one side. On the other side there are spaces for six, but two 

are fused into one, so that I believe that six is the normal number for 

this subspecies as it is for the others. Two other specimens were 

obtained by Mr. W. L. Black, of the geological survey of Texas, at 

Tule Canyon on the Staked Plain. They differ only from the presence 

of a median dorsal zigzag light stripe. 

Baird’s figure represents this handsome form very well. 

Cnemidophorus grahami grahamit Baird and Girard. 

| Number 
Catalogue) -; : : ALE Ea Neca | Character of speci- 
Noe op epect: Locality. | From whom received. wie 

3046 2'| El. Paso to San Antonio, | J. H.Clark..-.............0- | Alcoholic. 
Texas. 

CNEMIDOPHORUS GRAHAMII STEJNEGERII Van Denburgh. 

Cnemidophorus stejnegeri VAN DENBURGH, Proce. Cal. Acad. Sci., IV, 1894, p. 300. 

The following description is by Van Denburgh: 

Adult male (Type No. 1861, Leland Stanford Junior University Museum, collected 

by J. M. Stowell between San Rafael and Ensenada, Lower California, June 8, 1893). 

Nostril anterior to nasal suture; 3 parietals, 2 frontoparietals, 4 supraoculars, 6 

superciliaries; nasal not reaching second superior labial; postnasal in contact with 

both first and second superior labials. Posterior gular scales rather large, abruptly 

separated from the very large and convex anterior gulars. _ Plates of collar very 

large, but smaller along its edge. Ventral plates in eight longitudinal rows. Back, 

neck, and upper surfaces of limbs covered with very small, smooth, convex gran- 

ules. Fiverows of brachial plates; three rows of antebrachials; no post-antebrachial 

plates. Femoralrowsinsevenrows. Twenty and twenty-two femoral pores. Scales 

on tail large, oblique, slightly pointed, and with strong diagonal keels. 

Color above yellowish-hbrown posteriorly, becoming grayish toward head, paler 

on sides, with nine longitudinal rows of very irregular black spots. Upper surface 

of limbs similarly marked. Black markings on sides of head and neck and on gular 

region large and well defined. Lower surfaces creamy white, macalated with black. 



600 REPORT OF NATIONAL MUSEUM, 1898. 

Length, 343 mm.; head, 26 mm.; hind leg, 70 mm.; fore leg, 37 mm.; tail, 252 mm. 

Habitat.—Northwestern Lower California and San Diego County, California. 

Twelve other specimens collected by Mr. Stowell at the type locality at San Telmo 

and in the foothills of the San Pedro Martir Mountains, Lower California, do not 
differ from the type in any important particular. The number of femoral pores 

varies from nineteen to twenty-five, of brachial plates from four to five rows, and of 

antebrachials from two to three rows. 

Forty-one specimens from San Diego County, California (collected in Santa Ysabel, 

Clogstons, and Hemet valleys; at San Jacinto and in the Julian Mountains, by 
Messrs. Hyatt and Stoddard), are essentially like those from Lower California but 

average slightly paler in general coloration. 

Cnemidophori from northern Lower California and from San Diego County, Cal- 

ifornia, present much the general appearance of C. tigris undulatus (Hallowell). 

They differ from that form in having the dorsal scales smaller, the gular scales and 
the scales on the collar larger, and in the presence of large and well-defined black 

spots on the gular region. From C. tigris B. & G. they differ by character of the 

scales as above indicated, by the absence of the slate-colored suffusion on the gular 

regions, and by the weil-defined black markings on the side of the head. 

The form does not appear to be very different from the C. grahamii 

grahamii, but the collar scales are somewhat differently arranged, and 

the color is somewhat different. Mr. Van Denburgh has shown the 

characters to be constant in a large number of individuals. 

Cnemidophorus grahamii stejnegerti Van Denburgh. 

fornia. 

; 

Catalogue) See | t : : LS : 
No. | of speci- ocality. From whom received. Nature of specimen. 

| mens. 
am | a= : 

21512-6 | 5 | San Fernando, Lower Cali- | A.W. Anthony............. Alcoholic. 

| 

CNEMIDOPHORUS GULARIS Baird and Girard. 

Cnemidophorus gularis BAIRD and GIRARD, Proc. Acad. Nat. Sci. Phila., 1852, 

p. 128.—BarrD, U.S. Mex. Bound. Surv., Reptiles, pl. xxxrv, figs. 1-6.—CorEg, 

Trans. Amer. Phil. Soc., 1892, p. 43. 

Cnemidophorus guttatus HALLOWELL, Proc. Acad. Nat. Sci. Phila., 1854, p. 192. 

This species is allied to the C. sexlineatus, but is distinguished by the 

presence of post-antebrachiai plates, the more numerous femoral pores 

and the longer muzzle. Itis very variable as to size and color, but the 

dark spaces between the light stripes are always marked, interrupted 

or completely broken up by light spots or spaces, except in the young. 

The color variations are similar to those already mentioned under the 

head of the C. tessellatus, but they are more numerous. Specimens from 

western Texas come nearest in character to the C. sevlineatus. It takes 

the place of that species throughout Mexico, also replacing the C. 
tessellatus in the drier parts of that country. Besides the characters 
already cited, this species differs from the OQ. tessellatus in its finer 

scales. These measure from .25 to .33 mm. in diameter, while those of 

the C. tessellatus measure .5 mm.; but this character does not’ always 
hold good. 
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The subspecies of the Cnemidophorus gularis differ as follows: 

Stripes persistent, narrow, defined; no black spots; femoral scales in 6-8 rows; hind 

legs yellow spotted, and with a stripe behind; smaller. .....-....--..C. g. gularis. 

Stripes persistent, wide, ragged; spots in interspaces irregular; parietal plate very 

narrow; muzzle elongate; legs neither spotted nor striped; large; 8 rows femoral 

Eee eN a OEE DMD RAIG: ccc icels oils aero SA eins e etiee ae Sew ones on Cs J. Onguabiceps. 

Stripes vanishing, their interspace with black crossbars ultimately joining cross- 
wise; femoral scales 8-10; hind legs spotted; infralabials 5-6; large. 

C.g.mariarum. 

Stripes broken up into rows of spots; interspaces with yellow spots; hind legs with 

or without yellow spots; no posterior femoral stripe; a frenoédrbital; 5-6 infrala- 

[ORT ASS VS as) I a a Sees eh Se ere ay Sega ty ad aa Se ty aR ee C. g. communis. 

Light stripes traceable anteriorly only; black bands broken up into transverse 

spots by orange spots on body; hind limbs pale spotted; femoral scales 7-8 rows; 

aniralabiats senerally 6) mediums... s2s2=-25 55 sesece ess | - sees oo eeee C. g. scalaris. 

Anal plates 3-4; femorals in 8-9 rows; femoral pores 21; 6 infralabials; large scales 

of collar equal; stripes posteriorly obsolete; interspaces in front spotted; medium. 

C. q. sericeus. 

No light stripes; olivaceous with three rows of black spots on each side on anterior 

fourth of body; femorals 8; infralabials 6; muzzle elongate; liinbs unspotted; 

TINS CECT ee tc yarns cil aN MI Sc geen 2 Saran a Renn at aaiar ae C. g. semifasciatus. . 

No light stripes; olivaceous, with black bars on sides, which cross back on lumbar 

region; rump and hind legs yellow-spotted; femoral scales 8-rowed; infralabials 

Panoz elongate" THECIWIM: 525. ce.se<cteliye se eee ee ee C. qg. costatus. 

The geographical distribution of the subspecies is as follows: 

C. 4. gularis, Sonoran region. 

C. gq. angusticeps, Yucatan. 

C.g.mariarum, Tres Marias Islands. 

C. g. communis, southwestern Mexico. 

C. g. scalaris, Chihuahua and southward. 

C. g. semifasciatus, Coahuila, Mexico. 

C. g. costatus, Mexico; locality unknown. 

These forms may be compared with those of the C. tessellatus in color 
characters as follows. I have already remarked! that this series of 
variations follows quite closely those pointed out by European authors 
to exist in the Lacerta muralis. These have been made the subjects of 
especial study by Professor Eimer, of Tiibingen, from whose paper? I 
extract the following points of comparison: 

Cnemidophorus|Cnemidophorus| Other Cnemi- | Lacerta mura- 
tessellatus. gularis. dophori. | lis. 

1. Longitudinally striped............| Oko perplecus: |" =o secceteeaee ee C. octolineatus.| L. m. campes- 
} tris. 

| C. sexlineatus. 
2. Dark interspaces pale-spotted....| C. t. tessella- | O.g.gularis a.) C.labialis..... 

| tus a. C. septemvitta- | 
tus. 

3. Dark interspaces divided by light | 0. ¢. tessella | O.g.scalarisa.| 0. grahamii...| L. in. albiven- 
color. tus B. tris. 

| L. m. striato- 
| _ maculata. 4. Dark spots confluent transversely,| C. ¢. tessella- OSQ-SCOLUTER BO ene LI. m. reticu- 

forming crossbars. tus y. lata. 
ore : Ong Ncostatugeatateesetens 5.5) I. m. tigris. 
5. Light spots not confluent; light | @. t. melano- |................ | C. variolosus ..| L.m. punctula- 

stripes broken up; pattern re- stethus. tofasciata. 
ticulated. } | i 

6. Dark spots separate and on a. O.t.rubidus...| C. ESCMMPOR || eee koe cs ake | 
brown ground. | evatus. 

‘American Naturalist, December, 1891. 
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There are some color forms in the Lacerta muralis which are not 

repeated in the North American Cnemidophori, particularly those 

which result in a strong contrast between the dorsal colors as a whole 

and the darker lateral colors as a band. The color variety, No. 6, of 

the Cnemidophori is not reported by Himer as occurring in the Lacerta 

muralis, 

CNEMIDOPHORUS GULARIS GULARIS Baird and Girard. 

Cnemidophorus gularis BAIRD and GIRARD, Proc. Acad. Nat. Sci. Phila., VI, 1852, p. 
128 (Indianola to San Pedro River); Marcy’s Explor., Red River, 1854, p. 226, 

pl. x, figs. 1-4. —-HALLOWELL, Proc. Acad. Nat. Sei. Phila., VIII, 1856, p. 239.— 

BairpD, U. S. and Mex. Bound. Surv., Rept., 1859, pl. xxx1v, figs. 1-6. 

Cnemidophorus guttatus HALLOWELL, Proce. Acad. Nat. Sci. Phila., VII, 1854, p. 192; 

Texas. (Male.) 

Fig. 118. 

CNEMIDOPHORUS GULARIS GULARIS BAIRD AN) GIRARD. 

le 

Cat. No, 3039, U.S.N.M. 

The characters of this subspecies have been already pointed out. 
The elongate muzzle, with the longer postnasal and frenal plates, dis- 
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tinguish it from the C. serlineatus, while the six longitudinal stripes 

on a dark ground have the same origins and terminations as in that 

species. The only difference in the squamation is seen in the presence 

of one or two rows of large scutes on the posterior face of the forearm. 

Accompanying this character is a larger number of femoral pores, which 

range from eighteen to twenty-two, averaging about twenty, as against 

sixteen and seventeen of the eastern form. Specimens having such 

characters generally have a single series of light spots in the dark 

spaces between the longitudinal stripes, which are not confluent with 

the light stripes, and which do not therefore break up the dark stripes 

into spots. The majority of such specimens have light spots on the 

sides below the inferior stripe. In some smaller specimens, presuma- 

bly females and young, all the spots are wanting. In this subspecies 

the frenodcular plate occasionally appears. The general proportions are 

as in C, s. sexlineatus, the longest toe of the extended hind leg reaching 

to the front of the meatus auditorius. The size of adults exceeds a 
little that of the eastern form, a specimen from Arizona (Cat. No. 5020) 

measuring 100 mm. from the end of the snout to the vent. This is, 

however, larger than the average. 

This form is found in western Texas, New Mexico, and Arizona, and 
in Mexico as far south as Chihuahua and Monterey. 

Certain specimens agree in all respects with this subspecies, except 

in the possession of a smaller number of femoral pores. Such are Cat. 

Nos. 3055, 3022, 3006, 3010, 3071, 1871, and 9247. Cat. No. 3022 includes 
five specimens, which present the typical characters of the subspecies, 

but add a peculiarity, in which they all agree, namely, the possession 

of six infralabial plates, thus approaching the C. grahami. The males 

have the thoracic region black and the abdominal scales more or less 

margined with the same color. The same color character appears in 

a few other specimens, and in Cat. No. 15604 there are six infralabials 

on one side. 
Cnemidophorus gularis gularis Baird and Girard. 

Gataloeno Number : 
“No” | ol speci- Locality. | From whom received. 

No. | | mens. 
pee an : |— —— 

8761 2 | Camp Grant, Arizona.............-..... | Expl. west of 100th meridian, Jas. H. 
Rutter. 

BOOMS So- = se nee San Antonio, Texas --..----.---..------| Expl. west of 100th meridian, Lieuten- 
| ant Whipple. 

HG | Beaae eee INVADE 328 ARASnING ona HEabQdnORd Sasa a: 
9247 1S SANeANtOnIO, “LE xas! isos ecin oe aiceicen ec | S. W. Woodhouse. 
3056 ALE ASOS AROMAS cite, < wire ot note weevereue staeone | Mr. Clark, 
S1)S0 1) eee HANG RDO OME. 2.0. /-ctrm cle eters sina meen arer | Captain Pope. 

13969 | Ia eRUCsOn: zATIZON ge. scce cee mee ces sean | E. W. Nelson. 
15604 | TS BMLOTILOLey LCC). steele se elie eee Lieutenant Couch. 
SHITS Se sens | Guapaso, Monterey, Nuevo Leon..-..-. do. 
BULOM |e ae ace Op lessee tht AOR ee Som ocesonanan ssecacnoe | A. Schott. 
BOGUS eeiecec =< INovocality eat. ocecncememen caeaceee eee | No donor. 
3022 | 5 | San Pedro, Rio Grande.......... ltt oe Col. J. D. Graham. 
3055 12 | Matamoras, Tamaulipas................ | Lieutenant Couch. 
5020 ee PALI ZON Wi sace wai doc tobi cline one eee | Dr. B. L. D. Irwin. 

17202-7 Gieucson’ ATizOn di... --cc-mee secs memes cet P. L. Jouy. 
17209 TB) ire On Sek tivc am wemcisinas ne eee See eee do. 

SCOnaSa 4 BOee Eee pRortublin a Chilean. caa=ceeneree tees OTe WV TCOx. UsisAG 
15604 In PeMionterey, MOxicGr. -< ses cs wonckueceees Lieutenant Couch. 

16762-3 | 2 | Fort Wingate, New Mexico............. | Dr. R. W. Shufeldt. 
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Cnemidophorus gularis qgularis Baird and Girard—Continued. 

@Gatalon varius! z : 
u soz Sue! oF apeci- | Locality. From whom received. 

aN mens. 

17074-5 | 2 | Cameron County.Lexas.-s)-es-neeeee ne C.K. Worthen. 
17137 1 | Silver City, Granite County, New Mexico] M. Metcalf. 

17140-43 4 | Nogales, Arizona -.....----------------- P. L. Jouy. 
17190-94 5 | Town’s ranch, near Nogales, Arizona - do. 

17195-201 7 | Nogales, Arizona .....---.-------------- do. 
17202-10 9 Tucson, ATIZONG:.- chee aan eee do. 
17210-14 5 | Pineto’s camp, 3 miles south of Nogales, do. 

Sonora, Mexico. 
17215 1 Nopales, Amizona cesses oer <neeea eee do. 
21487 1 | Hot Springs, Arkansas ..--..---.------- H. H.and C.S. Brimley. 
21498 AUWWraco: Pexas cen seoec ee oe ee See ae do. 
22678 1 | Hot Springs, Arkansas .-......-----:--. Julius Hurter. 
15698 i | ‘Prescott, Aviz0naees-seecace se ester Capt. W. L. Carpenter. 

This form resembles the C. s. sexlineatus more than any other, but 

always possesses the postantebrachial plates and more numerous femo- 

ral pores, which range from eighteen to twenty-two. Occasional speci- 

mens are, however, intermediate between the two. Its range is the 

Sonoran region. 

Under this subspecies must be placed four of the series of forms 

which I described in my paper on the reptilia of Chihuahua as sub- 

species of the C. sexlineatus! in the following language, two of the 

forms (Nos. 5, 6) being the C. g. scalaris Cope: 

1. Six longitudinal narrow stripes with unspotted interspaces..C.g. gularis (young). 

2. Six stripes as above, the dark interspaces with small white spots... C. g. gularis verus. 

3. Six stripes as above, wider and very obscure; small obscure spots, 

C.g. gularis obsoletus. 

4, Six stripes as above, but wider, and the spots enlarged so as to be continent occa- 

sionally with the lipht stripess-- 225-222 20.206. oo esee sooo os aoe ee 

“Of the above forms all are numerously represented in the collee- 

tion. The modification of the color pattern described is not entirely 

due to age, as some of the largest specimens belong to Nos. 2 and 3. 

Nevertheless small specimens predominate in the No. 1, and No, 4 pre- 

sents a good many small specimens.” The specimens enumerated are 

as follows: ? 

Subspecies No. 1; Cat. Nos. 14,236-41-49-69; 14,305. 
Subspecies No. 2; Cat. Nos. 14,231-41,305-308. 

Subspecies No. 3; Cat. Nos. 14,231-50-308. 

Subspecies No. 4; Cat. Nos. 14,241-50-302-5. 

These forms are not sexual, as several of them include both sexes. 
Not having been fully persuaded of the distinction between the 

CO. tessellatus and C. sexlineatus series, I used the name (. s. tigris for a 

‘sixth subspecies” of the above table. The name was, however, mis- 

applied, although the color pattern is identical with that of the C. tes- 

sellatus tigris Baird and Girard, with the exception that there are 

traces of six ce ipes instead of only four. The smaller specimens 

' Proc. Amer, Phil. Bon XXII, 1886, p. ». 283, 
2 The numbers are attac hed to lots. by the recorder, and not to individuals, and 

are hence sometimes duplicated. 
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referred to, the C. s, sexlineatus, differ from that subspecies in having 

well-developed postantebrachial scales. 

The gradation in the color characters given is complete, so that no 

subdivision into subspecies can be made. The case is exactly parallel 

with that of CO. tessellatus tessellatus, except that there are here no indi- 

viduals with the stripes entirely obliterated and complete transverse 

stripes posteriorly. (Such specimens are the C.g. scalaris ; see below.) 

The femoral pores are generally eighteen, but some have sixteen, sev- 

enteen, and twenty. In eleven of the specimens now before me seven 

have five infralabials and four have six. These numbers do not coin- 

cide with the color types. 
Like other members of this genus this subspecies is extremely active 

in life. They are not easily caught by a single person, and I have spent 

considerable time in endeavoring to get near them on the staked plains 

of Texas. They play hide and seek for a time, and then take refuge in 

the hole of some fossorial mammal. 

_CNEMIDOPHORUS GULARIS SCALARIS Cope. 

Cnemidophorus gularis scalaris COPE, American Naturalist, 1891, p. 1135; Trans. 

Amer. Phil. Soc., 1892, p.47, pls. x, fig. 10; xu, figs. I, K. 

Cnemidophorus seclineatus tigris Corr, Proc. Amer. Phil. Soc., 1886, p. 283; not 

C. tigris Baird and Girard. 

Muzzle moderately acuminate in adults; frenal plate about as high as 

long; frenodcular plate generally wanting. Brachial scales small, in 

eight rows; antebrachials in three; postantebrachials in two or three 

rows. Femoralsineightrows. The three large anal plates are bounded 

by several small plates laterally and in front. Femoral pores nineteen; 

in one eighteen, and in one seventeen. Longest toe of extended pos- 

terior leg reaching to front of auricular meatus. First and fifth toes 

measuring opposite to each other. 

Ground color pale, on the sides posteriorly light rosy orange. The 

dark color only remains as narrow transverse black stripes which do not 

cross the middle line, which is occupied by a longitudinal series of spots. 

This is due to the fact that in the adults the black ground is completely 

broken up by the transverse extensions of the light stripes, which are 

quite traceable in the young. In some specimens the black spots do 

not fuse on the sides into transverse stripes (Cat. No. 14302). All the 

dark markings fade out on the limbs and sacral region, leaving a gray 

ground (in alcohol) which is marked with rosy orange spots. The lat- 

eral ventral plates and all those of the thorax with the posterior or 
concealed face of the anterior leg, are black or blackish in the adult. 

Measurements (adult; tail injured).—Length to vent, 93 mm.; length 
to angle of mandible, 25 mm.; length to collar, 29 mm.; length to axilla, 
26mm. Length of anterior limb, 30 mm.; length of fore foot, 14 mm. 
Length of hind limb, 67 mm.; length of hind foot, 37 mm. 

Several specimens of this form are contained in the collection, and 
they agree closely in all respects. In coloration it is perhaps the most 
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ornamental of the genus. It is well distinguished from the C. grahamii 

in color characters, as well as in the presence of the well-developed 
postantebrachial scales. In the C. gularis it corresponds exactly in 

color characters with the tigris form of the C. tessellatus tessellatus, desig-~ 
nated in the plate of colors as D and E. 

The only specimens that I have seen taken within the boundaries of 

the United States are Cat. Nos. 17208 and 17210 from Arizona. Here all 

re 

oo 

Caton Sno, ‘ate, ie Kp 

Fig. 119. 

CNEMIDOPHORUS GULARIS SCALARIS COPE. 

ae 

Chihuahua. 

Cat. No. 8319, U.S.N.M. 

the stripes are completely broken up, a trace of the pale ones remaining 
for a short distance in front of the groin on each side, and on each side 
of the dorsal median line posteriorly. The black is the ground color, 
and on the sides it is in more or less distinct transverse stripes. These 

specimens considerably resemble the OC. g. communis Cope, but the latter 

has the light spots much less numerous, especially on the legs, and they 

are never confluent into transverse bars. The femoral pores are more 

humerous, ranging from nineteen to twenty-three, while in Cat. No. 17210 
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they number only fifteen, and in Cat. No, 17208, seventeen. There is 
no frenodrbital plate in the latter. 

Cnemidophorus gularis scalaris Cope. 

| Number | 
pualogue of spec- | Locality. From whom received. | Nature of specimen. 

NO. * | imens. | 

8319 5 | Mexican plateau south of | J. Potts..---...--....-...--- | Alcoholic. 
Chihuahua, 

14302 2 | City of Chihuahua. ........- Edw. Wilkinson .-..-....... do 
17208 + | : 
17210 \ 2 | INGAUAITE epcecbdatcasnonesacs Pars OWMyAaes eee aa eae ace | do 

CNEMIDOPHORUS GULARIS SERICEUS Cope. 

Cnemidophorus gularis sericeus COPE, Trans. Amer. Phil. Soc., XVII, 1892, p. 48, 

pole sang ee ale 

ae 
Sa ide seas 

ef 
Eos Bee 

Fig. 120. 

CNEMIDOPHORUS GULARIS SERICEUS COPE. 

Sle : 

Southwestern Texas. 

Cat. No, 8066, U.S.N.M. 

Seales of the collar moderate, subequal, in four or five rows; mar- 
ginal scales equal to the others. Mesoptychial scales considerably 
smaller than the gular scales, which are large, and extend from one 
ramus to the other. Scales of the back rounded, not prominent, small, 
measuring .33 mm. Supraorbital plates wider than long, except the 
anterior, and not separated from the frontaparietals by scales. Inter- 
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parietal large, not twice as long as wide; parietals subtriangular, as 

wide as the interparietals, but much shorter. Frontoparietals remark- 

able for their small size and from their terminating each in an angle 

anteriorly, which receive between them the posterior apex of the frontal. 

They are smaller than the parietals, which are smaller than in other 

species. Infralabial plates six on each side, the last one small; the 
first pair separated at the posterior angle. Brachial scales in six rows; 

antebrachials in four. Femorals in seven, tibials in three rows. 

Femoral pores 21. The hind limb extended reaches to the posterior 

border of the orbit. 
Measurements.—Size, medium. Length of head and body (tail in- 

jured), 81 mm.; length to angle of mandible, 22 mm.; to edge of collar, 

26 min.; to axilla, 31 mm.; of fore limb, 26 mm.; of fore foot, 14 mm.; 

of hind leg, 60 mm.; of hind foot, 32 mm. 
Ground color above anteriorly black, posteriorly olive. This is 

marked by six narrow lines of a paler olive, which represent the lines 

of the ©. sexlineatus, with an additional median dorsal one. These 

fade out or become very indistinct on the lumbar and sacral regions. 
The interspaces, black anteriorly, are marked at first by small olive 
spots, but these enlarging, break up the black ground into spots, but 

these fade out on the middle of the length. The superior surfaces of 

the limbs and tail are olive, the latter unspotted; the hind limbs 

faintly spotted with paler above and posteriorly, and the forearm retic- 

ulated with black posteriorly. The dorsal stripes, except the three 

median, extend as far as the orbit. Rest of head olivaceous. Lower 

surface of body bluish olivaceous. Lower surface of head, limbs, and 

tail, yellow; the first named with a bluish transverse patch across the 

gular region. 
This subspecies has various peculiarities. It differs from the other 

members of the O. sexlineatus series in the larger numbers and more 

equal size of the scales of the gular fold, approaching in this way the 

C. tessellatus, but not agreeing with it, since the marginal scales are not 

smaller. It differs from all the species in the small size of the interpari- 

etal and parietal plates. Its posterior legs are longer than in any species 

except the C. variolosus. No species has four rows (or three at the 
narrowest part) of antebrachial scales; the usual number being two to 

three; and the femorals are more numerous than in the C.g. gularis. The 
coloration is also quite distinctive. But one specimen is known, and 

that is from southwestern Texas. The discovery of other specimens 

will determine whether this is or is not a true species. In the obsoles- 

cence of the color pattern posteriorly it resembles the C. g. semifasciatus, 

which follows. 
Cnemidophorus gularis sericeus Cope. 

| Number 
of speci- Locality. From whom received. 

Catalogue 
No 

“| mens. 
Nature of specimen. 

15650 | 1 | San Diego, Texas ..-......2.. Win. Layloriccesa.se-eee- es | Alcoholic. 
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CNEMIDOPHORUS GULARIS SEMIFASCIATUS Cope. 

Cnemidophorus gularis semifasciatus Corr, Trans, Amer. Phil. Soc., X VI, 1892, p. 49, 

pls. x1, fig. 12; xu, fig. L. 

Muzzle compressed rather elongate, with frenodcular plate jonger 

than high. Large scales of the collar confined to the middle portion, 

smaller scales appearing on each side, and granules on the edge of the 

Fig. 121. 
CNEMIDOPHORUS GULARIS SEMIFASCIATUS COPE. 

SS 

Coahuila, Mexico. 

Cut. No. 9248, U.S.N.M. 

collar laterally. Posterior supraorbital small and divided on both sides, 
perhaps abnormally. Interparietals as wide as parietals, and extend- 
ing farther posteriorly. Large scales behind parietals few in number. 
Brachial scales in six; femorals in six rows. Postantebrachials in three 
or four rows. Femoral pores 20. Dorsal scales minute. Anal plates, 

NAT MUS 98 39 
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three large ones with eight to ten smaller ones on the sides and in front. 

The hind leg a little short, the longest toe when extended not reaching 

the meatus auditorius by the diameter of the latter. 

Measurements.—Total length, 300 mm.; length to angle of mandible, 

25 mm.; length to collar, 32 min; length to axilla, 42 mm.; length to 

vent, 100 mm.; length of fore limb, 30 mm.; length of fore foot, 13 mm. ; 
length of hind leg, 64 mm.; of hind foot, 35 mm. 

The color is uniform olivaceous above and below, with the following 

black marks: There are three rows of black spots on each side of the 

middle line above; the superior small, subquadrate, the second larger 

and transverse, the inferior forming short crossbars. The superior row 

extends from the interscapular region to the middle of the length of the 

back; the second row extends further, and the inferior row extends 
nearly to the groin. Limbs, head, belly, and tail unspotted. 

But two specimens are known to me. In Cat. No. 3033 the black spots 
are smaller and are restricted to the anterior fourth of the length of 

the body, being most distinct in front of the scapular region. Here 

traces of the original six stripes are visible between the spots. 

This form has various peculiarities which entitle it to be regarded as 

a subspecies, and possibly as a species. 

It is possible that it may be demonstrated that C. sericeus is estab- 

lished on a female of this species with abnormally reduced frontoparie- 

tal plates. The coloration is much like that of specimen Cat. No. 3033. 

Cnemidophorus gularis semifasciatus Cope. 

7 | | 
Catalogue Non | Tisoatit | Fr h aoant N F aeent 

Nee of speci- ocality. rom whom received. ature of specimen. 
ae mens: | cf ths f pene. 

| 

9248 1 | Coahuila; Mexico ~2-22e- 5-1 Tuieutenant Couch .-.-.-.--- Alcoholic. 
3033 1 | Patos, Coahuila ..-.--...--.- rape 0 iaecitccice w daceeee cone do. 

CNEMIDOPHORUS LABIALIS Stejneger. 

Cnemidophorus labialis STEJNEGER, Proc. U.S. Nat. Mus., XII, 1889, p. 643. 

The following description is copied from Stejneger: 

Nasal in contact with second supralabial; postnasal and first supralabial not in 

contact; two large preanals, the largest behind; dorsal scales equal; nostril anterior 

to nasal suture; eight longitudinal rows of ventral plates; femoral pores twelve to 

thirteen; fronto-parietals distinct; supraoculars four; caudal scales slightly oblique. 

Nostril anterior to nasal suture; three parietals; four supraoculars; seven supra- 

ciliares; a freno-orbital; two fronto-parietals; scales on middle of eyelid slightly 

enlarged, hexagonal; nasal in contact with second upper labial, postnasal and 

second upper labial being separated; posterior gular scales small, abruptly sepa- 

rated from the anterior, the line of demarkation between them being emphasized 

by the two rows nearest the latter being markedly smaller than the rest of the 

posterior ones; plates of the collar rather large, in several rows, the marginal larg- 

est; dorsal granules smooth, rather large; ventral plates in eight longitudinal and 

thirty-one transverse rows. Two large preanals, wider than high, the posterior 

plate being widest. Three rows of brachials of nearly the same size; antebrachials 
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continuous with brachials, in two rows, the outer one hardly larger; granules along 

posterior edge of under side of forearm but slightly enlarged. Five rows of femorals, 

outer largest; tibials in three rows, outer largest. Upper and lateral caudal scales 

slightly oblique, rather strongly keeled, and pointed posteriorly. Color above dark 

brown, with six longitudinal light lines and a median clay-colored band of the same 

shade as the top of the head; two light longitudinal lines on fore limbs and three 
on hind limbs; under side whitish, more or less suffused with bluish, especially on 

the flanks. 

For dimensions, see table below. 

In addition to the type, there are four other specimens which agree with it in all 

essential points; two of them have thirteen femoral pores, while two have only 

twelve; two have thirty-three rows of ventrals, one has thirty-one, and one thirty ; 

three have three antebrachial rows, and in these the outer is by far the largest; two 

have only four femoral rows. In other respects the specimens are nearly identical. 

Fig. 122. 

CNEMIDOPHORUS LABIALIS STEJNEGER. 

Seilc 

Lower California. 

Cat. No, 15600, U.S.N.M. 

List of specimens examined. 
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He also adds the following remarks: 

Of allour North American Cnemidophori this seems to be the most distinct species, 

Cnemidophorus (Verticaria) hyperythrus not even excepted. As will be seen from an 

enumeration of the characters by which it differs from them all, viz: The peculiar 

relations of the nasals and anterior labials, the arrangement of the preanals, the 

low number of femoral pores, twelve to thirteen, brachials in three subequal rows, 

femorals in only four to five rows. Of these the first-mentioned character seems 

even to be unique in the genus, as I have seen no meution of it in the descriptions 

of extralimital species, and after a careful examination of about three hundred 

specimens of the various North American forms, I can find no approach to the con- 

dition which is so characteristic of the present species, in all five specimens of 

which it is equally well pronounced. The low number of femoral pores is also well 

worth noting, inasmuch as it entirely destroys the usefulness of one of the sections 

of Boulenger’s key to the species (Cat. Liz. Brit. Mus., I, pp. 360 and 361), relied upon 

to separate the South American species, C. ocellifer and multilineatus, from the other 

species with eight longitudinal rows of ventral plates and the nostrils opening in 

the nasal. The fusion of the two posterior preanals into one wide transversal plate 

seems to be another good character. It is true that this state of affairs is occasion- 

ally seen in specimens of C. sexlineatus or its numerous subspecies, but the oceur- 

rence is rare, hardly reaching 2 per cent in the enormous series examined by me, 

while in the Cerros Island species it is normal, since found equally well represented 

in all five specimens. 

LACERTID. 

Lacertiens CUv1ER, part, Regne Anim., II, 1817, p. 22. 

Lacertinide Gray, Ann. Phil. (2), X, 1825, p. 200; Phil. Mag. (2), II, 1827, p. 55. 
Trachydromoidea, Lacertoidea F1TZINGER, part, Neue Classif. Rept., 1826, pp. 19, 22 

Autarchoglosse pleurodontes WAGLER, part, Syst. Amph., 1830, e. 154, 

Lacerte WIEGMANN, part, Herpt. Mex., 1834, p. 9. 

Lacertiens celodontes DUMERIL and BrBEON, Erp. Gén., V, 1839, pp. 16, 153. 

Lacertinide, Zonuride GRAY, part, Cat. Liz., 1845, pp. 26, 45. 

Holaspidw Gray, Proc. Zool. Soc., 1863, p. 152. 

Lacertide Cork, part, Proc. Acad. Nat. Sci. Phila., 1864, p. 237. 

Lacertide BOULENGER, Ann. and Mag. Nat. Hist. (5), XIV, 1884, p. 120. 

Tongue flat, elongate, bifid in front and behind, covered with rhom- 

boidal scale-like papillae or overlapping plicxe, converging forward. 

Dentition strictly pleurodont, the teeth hollow at the base; lateral teeth 

bicuspid or tricuspid; pterygoids frequently toothed. Premaxillary 

bone single; nasal and frontal double; parietal single; postorbital and 

postfrontotemporal arches complete; interorbital septum and colu- 

mella cranii well developed; palatines and pterygoids separated on the 

median line. Skull with bony dermal plates, roofing over the supra- 

temporal fosse. Limbs well developed, pentadactyle. Clavicle dilated 

and perforated proximally; interclavicle cruciform. Tail long, fragile. 

Pupil round; eyelids well developed. Ear opening distinct; femoral 

pores usually present. 

Head with symmetrical shields; those on the upper surface are 

(normally) a frontonasal, a pair of prefrontals, a frontal, two to four 

supraoculars, a pair of frontoparietals, a pair of parietals, and inter- 

parietal, and an occipital. The latter shield is absent in many species, 

and so are the frontoparietals in the genus Holaspis. Dorsal scales 
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juxtaposed or imbricate, usually smaller than the ventrals, which form 

longitudinal and transverse series. (Boulenger.) 

I have only had opportunity to examine the visceral anatomy of the 

genera Tachydromus, Lacerta, and Hremias. These possess a urinary 

bladder and a corpus adiposum, which projects freely into the abdomi- 

nal cavity. The alimentary canal displays no colon. The liver is not 
elongate, and exhibits a small middle (third) lobe of the posterior 

border. Its right lobe exhibits a recurved lobe from its extremity, 

which points posteriorly next the body wall. The mesenteries are of 

the usual or normal type of the order. 
They inhabit Europe, Asia, and Africa; are absent from Madagascar, 

and most abundantly represented in Africa, with but few in the Kast 

Indies. 

I have examined the hemipenis in the genera Lacerta, Acantho- 

dactylus, and Laiastia. They are bifureate or bilobate. In each divi- 

sion and proximad to it is an oval area with transverse lamine and 

surrounded by a welt. In Acanthodactylus one of the areas is marked 

by longitudinal folds. 

SYNOPSIS OF THE GENERA. 

J. Frontal plate separated from the interparietal by a pair of frontoparietals; tail 

not much depressed. 

A. ENoetril above the first labial, from which it is separated, if at all, by a nar- 

row rim; transparent palpebral disk, if present, considerably 

smaller than the eye. 

1. Inguinal but no femoral pores. ...-...---.---------- Tachydromus Daudin. 

2. emoral pores. 

a Vientralsplates keeled: 255. 2.22222. Scare eee Poromera Boulenger. 

b. Ventrals smooth. 

Collar well marked; dorsal scales much smaller than caudals; digits 

not fringed laterally, not keeled inferiorly ..---- Lacerta Linniwus. 

Collar well marked; dorsal scales nearly as large as caudals, strongly 

imbricate; digits not fringed laterally, not keeled inferiorly. 

Algiroides Bibron. 

Collar very indistinct or absent; digits not fringed laterally. 

Psammodromus Vitzinger. 

Collar well marked; digits not fringed laterally; keeled inferiorly. 

Latastia Bedriaga. 

Collar more or less distinct; digits fringed laterally and keeled. 

Acanthodactylus Wiegmann. 

AA. Nostril well separated from the labials. 

1. Lower eyelid scaly or with a small transparent disk. 

a. Digits smooth or indistinctly keeled inferiorly, not fringed laterally. 

Collar well marked; ventral plates keeled... .Gastropholis Fischer. 

Collar absent; dorsal scales large, imbricate, strongly keeled. 

Tropidosaura Fitzinger. 

Collar well marked; dorsal scales small; ventral plates smooth. 

Nucras Gray. 

b. Digits distinctly keeled inferiorly, not fringed laterally. 

Collar absent; dorsal scales large, imbricate, strongly keeled. 

Ichnotropis Peters. 

Collar more or less distinct; dorsal scales small-.Hremias Wiegmann. 
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ec. Digits fringed laterally. 

Memoralipores-s= 2... -=52s(-ss0)02 Seen eee eee Scapteira Wiegmann. 

No femoral pores. ..-.-..-:.-------------.---Aporosaura, Bboulenger: 

. Lower eyelid with a very large eeeneena disk covering nearly entirely 

the eye; digits strongly keeled inferiorly. 

ower eyelid’movablei-< =2- eae eee enemas Cabrita Gray. 

Lower eyelid united with the upper.. ...--.....---- Ophiops Ménestriés. 

Il. No frontoparietals; tail much depressed denticulated laterally ...Holaspis Gray. 

GERRHOSAURID A. 

Scincide, Anguide GRAY, part, Am. Phil. (2), X, 1825, p. 201. 

Ophisauroidea FITZINGER, part, Neue Classif. nae 1826, p. 20. 

Autarchoglosse WAGLER, part, Syst. Amph., 1830, p. 196. 

Ptychopleuri WIEGMANN, part, Herpt. Mex., 1834, p. 11. 

Chaleidiens ptychopleures DUMERIL and B1IBRON, part, Exp. Gén., V, 1839, p. 336. 

Zonurida GRAY, part, Cat. Liz. Brit. Mus., 1845, pp. 5, 45. 

Zonuride COPE, part, Proc. Amer. Assoc. Adv. Sci., XIX, 1871, p. 237. 

Gerrhosauride BOULENGER, Ann. and Mag. Nat. Hist. (5), XIV, 1884, p. 120; Cat. 

Liz. Brit. Mus., III, 1887, p. 119. 

Boulenger describes this family as follows: 

Tongue moderately elongate, bifid posteriorly, free and very feebly nicked ante- 

riorly, covered with inbricate scales ‘like papillee or oblique plice converging 

anteriorly towards the median line. Dentition pleurodont; teeth closely set, with 

long cylindrical shafts, hollow at the base, with conical or bicuspid crowns. Ptery- 

goid teeth often present. Skull in every respect. similar to that of the Lacertide, 

with dermal ossification roofing over the supratemporal fossz. Limbs well developed 

or rudimentary. Clavicle dilated and loof-shaped proximally; interclavicle cruci- 

form. Tail long and fragile. Head withsymmetrical shields. Body with squarish 

or rhomboidal imbricate scales, which often form regular longitudinal and trans- 

verse series; it is besides protected by osteodermal plates, underlying the scales, 

which show a system of longitudinal tubules intersecting a transverse one, as in the 

Scincide; this structure usually more distinct on the ventral plates than on the 

thicker and rougher dorsal ones. A lateral fold with granular scales, similar to that 

of Gerrhonotus, is present in all genera except Tracheloptychus, which in its sealing 

more resembles the Scinces. 

Femoral pores constantly present. Eyelids well developed. Tym- 

panum distinct. 

In the hemipenis in Gerrhosaurus nigrolineatus, there are on the distal 

third, three welts opposite the sulcus, the median larger, all finely 

cross folded. Between one of these and the sulcus is a tract of coarse 

papilla; between the other and the sulcus the surface is smooth. 

This family is exactly intermediate between the Lacertide (single 

premaxillary, femoral pores) and the Scincide (presence and structure 

of the dermal bony plates). It is strictly African, its headquarters 

being South Africa and Madagascar, and extending northward to the 

southern limit of Sahara. 

SYNOPSIS OF THE GENERA. 

i. Nostril pierced between two nasals and the first labial; ventral plates forming 

straight transverse series. 

Tongue nearly entirely covered with inbricate scale-like papille; prefrontals 

and frontoparietals present; lower eyelid scaly... -.-. Gerrhosaurus Wiegmann. 
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Tongue nearly entirely covered with oblique plice; no prefrontals; frontopari- 

etals present; lower eyelid scaly; limbs short; toes 5-5.......-- Cicigna Gray. 
nike Crcvanas digits 4—4 2 - = oad sane ate = nnn - Saurophis Fitzinger. 

Like Cicigna; limbs minute, undivided.----.-...-..---------.------ Catia Gray. 

Tongue nearly entirely covered with imbricate scale-like papillie; no prefron- 

tals; frontoparictals present or absent; lower eyelid with a large, transparent 

(WEN cc tioe SOS aoe moan BBO eaotes Soaaeo cao Sugu Sesemeaneonooso Jordylosaurus Gray. 

II. Nostril pierced between two nasals, the rostral, and the first labial; ventrals 

not forming straight transverse series. 

A lateral fold along the body; no frontoparietals ...... -- Zonosaurus Boulenger. 

No lateral fold on the body; frontoparietals present. --.. Tracheloptychus Peters. 

SCINCID &. 

Scincoidiens Cuvier, part, Regne Anim., IT, 1817, p. 52. 

Seincide, Anguidw, Gray, part, Ann. Phil. (2), X, 1825, p. 201. 

Cordyloidea, Scincoidea, Gymnophthalmoidea FITZINGER, part, Neue Classif. Rept., 

1826, pp. 18, 23, 26. 

Lacerte autarchoglossa WAGLER, part, Syst. Amph., 1830, p. 144. 

Seinci, Gymnophthalmi W1EGMANN, part, Herp. Mex., 1831, p. 11. 

Scincide, Gymnophthalmide, Rhodonide Gray, part, Ann. Nat. Hist., II, 1838, 

p. 287. 

Chalcidiens, Scincoidiens saurophthalmes and ophiopthalmes, DUMERIL and BIBRON, 

part, Exp. Cén., V, 1839, pp. 318, 553, 805. 

Gymnophthalmide, Scincida, Ophiomoride, Sepside GRay, part, Cat. Liz. Brit. 

Mus., 1845, pp. 62, 70, 120, 121. 

Scincida, Sepside Corn, Proc. Acad. Nat. Sci. Phila., 1864, p. 229. 

Scincide BOULENGER, Ann. and Mag. Nat. Hist. (5), XIV, 1884, p. 120; Cat. Liz. 

Brit. Mus., 2d ed., III, 1885, p. 130. 

Boulenger’s description is as follows: 

Tongue moderately long, free and feebly nicked in front, covered with imbricate 

scale-like papille. Dentition pleurodont, teeth conical, bicuspid, or with spheroidal 

or compressed crowns; the new teeth hollow out the base of the old ones. Pterygoid 

teeth may be present. 

Premaxilliary bones two, sometimes incompletely separated; nasal double; fron- 

tal single or double; parietal single; postorbital and postfrontotemporal arches 

complete, osseous; interorbital septurn and columella cranii well developed; infra- 

orbital fossa present, bounded by the maxillary, the transverse bone, the palatine, 

and often also by the pterygoid. Skull with bony dermal plates overroofing the 

supratemporal fossa. 

Limbs present or absent; pectoral and pelvic arches constantly present. Clavicle 

dilated and usually perforated proximally, interclavicle cruciform. Ossified abdom- 

inal ribs are absent. 

Body protected by bony plates underlying the scales, which are cycloid- 

hexagonal, rarely rhomboidal, imbricate, arranged quincuncially. These plates 

provided with symmetrical tubules, which usually consist of a transverse one anas- 

tomosing with several longitudinal ones. Head covered with symmetrical shields; 

an azygos occipital is rarely present. Pupil round. Eyelids well developed. No 
femoral pores. 

Scincoids are cosmopolitan, the bulk occurring in Australia, the islands of the 

Pacific, the East Indies, and Africa; they are comparatively very poorly represented 

im South America. As far as we know at present, all species are ovoviviparous. 

Adaptations to every mode of life, save aquatic and aerial occur. 

This family presents considerable variety in the details of the strue- 

ture of the viscera. In such genera without internasal plates as I have 
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had opportunity to dissect, | have found no corpus adiposum, while this 

structure is well developed on the forms with supranasal plates. In 

serpentiform types, here as in the Anguide, the liver is situated more 

posterior to the heart, being separated from it by an interspace, which 

is not present in the strictly lacertiform types. I have only found a — 

colon in three types, the Australian Hgernia major, a pea green Liole- 

pisma from some part of the Australian realm, and a Chaleides lineatus 

from Morocco. The Trachysaurus rugosus of Australia is remarkable 
for the shortness and large diameter of its alimentary canal, the diame- 

ter being similar all the way through, and the course being a simple sig- 

moid. In all other genera there is a small intestine distinct from the 

stomach and rectum, which is more or less plicated in its course. 

The characteristics which I have observed may be tabulated as 

follows: 

J. No corpus adiposum. 

A. No small intestine; liver three-lobed. 

Middle lobe of liver superior to the others and produced into a long strip. 
Trachysaurus. 

AA. A plicate small intestine. 

a. No colon. 

Liver adjacent to heart, two-lobed, right lobe little produced. 

Mocoa, Tiliqua,? Hinulia.® 

Liver moderately posterior to heart; three-lobed, the right lobe pro- 

CUCOd:. ic c2..cus Bose POE ee ae aes are eee Liolepisma (laterale). 

Liver well posterior to heart; liver two-lobed; right lobe produced; 

small intestine short, with only one fold of sigmoid. ...--.-.--- Siaphos.4 

aa. A colon (short and wide). 
Liver adjacent to heart, two-lobed posteriorly, right much prolonged. 

Liolepisma (green sp.), Lgernia.® 

II. Corpus adiposum present, adherent to body wall. 

A. A plicated small intestine. 

a. A colon. 
Ashort cecum; liver well posterior to heart, the right lobe much larger 

than the left; right lung longer than left..--.-..-----.----- Chaleides.® 

II!. Corpus adiposum free from the body wall. 

A. A plicated small intestine; no colon; liver two-lobed posteriorly. 

Lungs equal; right lobe of liver moderate; small intestine sinuous. . Lumeces.’ 

Lungs equal; small intestine large and little sinuous-..-..-------- Euprepes.§ 

Left lung or both lungs short; small intestine contracted and short. . Mabuia.® 

The genera without corpus adiposum are inhabitants of the Austral- 

ian zoological realm, excepting the Central American Mocoa assata, and 

the North and Central American Liolepisma laterale. 

1M. assata Cope. 

2 T. scincoides White. 

3 H, teniolata White, and a second species. 

48. equalis Gray. 

5 EB. major Gray. 

5 C, lineatus Leuckart. 

TE. quinquelineatus Linnzeus and FE. obsoletus Baird and Girard. 

8 BE. multifasciatus Kuhl. 
°M. agilis Raddi; left lung shorter than right; MW. awrata, both lungs short. 

. 
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I have examined the hemipenis in Trachysaurus, Lepidothyris (fer: 

‘nandi). Euprepes (carinatus), Humeces and Mabuia. They are smooth 

and with more or less numerous longitudinal folds, excepting in Trachy- 

saurus. Here the laminae diverge from the sulcus proximad and turn 

to a horizontal direction, meeting opposite the sulcus in a chevron 

directed distad. In Euprepis carinatus and Bumeces obsoletus some of 

the plice are cross ribbed. In Lepidothyris fernandt the organ is 

shortly bifureate, and each division has a membranous welt next the 

adjacent division. 

I have examined the arches and limbs of the Chalcides lineatus with 

the following results:! 

Scapular and pelvie arches present. Limbs of both pairs present, 

very short, with digits 3-3. 

Scapular arch.—All the elements present, and presenting the true 

characters of the Leptoglossa, namely, clavicles distally dilated and per- 

forate, and interclavicle cruciform. The scapula and coracoid are fused 

and osseous. The coracoid cartilage incloses a coracoid foramen, and 

coraco-precoracuid foramen with the cartilaginous precoracoid. Supra- 

scapula large, cartilaginous. Sternum well developed, with cartilagi- 

nous borders, no foramen, and four costal articulations. 

Pelvic arch.—All the elements present, but slender; the inferior 

arches directed anteriorly; the pubes in contact distally. The ischia 

are separated by a narrow membrane, which extends forward to the 

pubic symphysis. The ilium stands nearly vertical, its inferior portion 

articulating with the distaily fused extremities of the diapophyses of 

two vertebrie. Except in the slenderness of its parts, the pelvis is like 

that of Seincidse with well developed limbs. 
Viirbringer represents only three sterno-costal articulations in the 

C. tridactylus. 
The food of the species of Scincide is principally insects. One 

exception to this is a pea-green species of Liolepisma from Australasia 

from whose alimentary canal I took some seeds resembling cherry 

stones. 

The Hvesia monodactyla Gray, from Ceylon, which is allied to Acontias, 

I found to present the following characters of the arches and limbs: 

Scapular and pelvie arches present. Anterior and posterior limbs 

present, external, very rudimental, and undivided. 

Scapular arch.—AlIl the elements present. Sternum cartilaginous, 

with two costals; clavicles osseous, proximally simple. Interelavicle 

a simple, longitudinal, bony splint. Scapula and coracoid distinct; 

only ossified on their posterior borders. Coracoid and precoracoid 

cartilages not distinct, nor inclosing any fontanelles. Anterior limb 

consisting of a humerus with a minute cubital segment. 

Pelvic arch.—Elements present subequal; the inferior directed for- 

ward, meeting on the middle line, without longitudinal connection. 

‘ Journal of Morphology, 1892, p. 236. 
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llium directed slightly forward and upward, and articulating by its 

proximal extremity with the fused distal extremities of the diapo- 

physes of two vertebra. Posterior limb exactly like the anterior, that 
is, consisting of a proximal element (femur) and a distal rudimental 

segment. 

Fiirbringer! describes and figures the shoulder and pelvic girdles 

of Acontias meleagris and A. plumbeus. The shoulder girdles consist 

of simple elements supposed to represent scapule, fused or not on 

the middle line, the median portion of which, in the A. plumbeus, it 
is suggested, may be clavicles. The pelvic girdles consist, in both 

species, of a simple element on each side, consisting of ilium (joined 

to vertebre) and supposed pubis. My examination of Hvesia shows 

the impropriety of combining that genus with Acontias, as has been 

done by Boulenger. 

As in other families, in the serpentiform types the liver and stomach 

occupy @ position caudad to the lungs, and so the latter do not appear 

in the mesenteric connections of the former; as, for instance, Siaphos. 
The mesenteries are the usual ones, but one peculiarity is very fre- 

quent, though not universal in the family. The hepatoventral sheet is 

generally divided into two, a right and a left sheet, next the liver, 

forming a pocket, which opens caudad. In the Tiliqua scincoides the 

two sheets only unite at the cephalic end of the liver, remaining sepa- 

rate througheut. 

Dr. Boulenger remarks as to this family: 

I have met with great difficulty in arranging the genera of this family. The 

majority of the characters hitherto employed for the distinction of genera, such as 

the degree of development of the limbs, the presence or absence of a transparent 

dise in the lower eyelid, the presence or absence of keels on scales, etc., are in many 

cases not even of specific value. I have therefore used certain characters which 

hitherto have been neglected, but which, I am convinced, afford a firmer basis for a 

natural arrangement. The artificial nature of an arrangement based on the degree 

of the development of the limbs has been pointed out by others. In a family like 

the Seincoids, in which the limbs are undergoing a process of abortion, this charac- 

ter must be abandoned as one expressing relationship by itself. And I trust that 

the arrangement of the species in one or more series within a genus, passing from 

forms with well developed pentadactyle limbs and lacertiform physiognomy to such 

as have rudimentary limbs, or even none at all, marks a great improvement upon 

the artificial classifications in use down to the present day. 

I am not prepared to admit that the above remarks of Dr. Boulenger 

have more than an application to the cases where the development of 

the limbs and digits is irregular in the same species. This has not 
been shown to be the case more frequently than we expected to find in 
all other zoological characters, and particularly those which we call 

generic. It is indeed precisely the grades of characters expressed by 
the last structural modification of parts that the generic nomenclature 
is created to record. So long as the characters are constant then it is 

necessary to designate them by generic terms, and I have therefore 

'Knochen und Muskeln Schlangeniihnlicher Saurier, Leipsic, 1880. 
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adopted in the following synopsis of genera those which have been 

proposed by my predecessors for the various degrees of development of 

the limbs and toes. 
SYNOPSIS OF THE GENERA. 

I. Nostril pierced in the nasal, or between nasal and supranasal or postnasal or first 

upper labial, not touching the rostral. 

A. Palatine bones separated on the median line of the palate; no supranasal shields. 

INorazyieousrOcciplial shield? = So ose. ses. =< ose n= win cite eo Egernia Gray. 

An azygous occipital shield, in contact with the interparietal; tail prehensile. 

Corucia Gray. 
AA. Palatine bones in contact on the median line of the palate. 

1. Tympanum, if distinct, more or less deeply sunk. 

a. Pterygoid bones separated on the median line of the palate, the palatal 

notch extending anteriorly to an imaginary line connecting the 

center of the eyes. 

a. No supranasals. 

Lateral teeth with obtuse or spheroidal crowns; an azygous occipital in 

contact with the interparietal; subdigital lamelle divided. 

Trachysaurus Gray. 

Lateral teeth with obtuse or spheroidal crowns; subdigital lamelle 

tin Civaldled Tee fat. Sata a apaesis alse tereeine te iar esene stalcere Tiliqua Gray. 

An enormous crushing tooth on eazh side of each jaw. 

Hemispheriodon Peters. 

fs. Supranasals present. 

Lateral teeth with compressed denticulated crowns; a series of suborbital 

ShiGlds 2 a= = joes rs cts oats ana a= Seperneeeyan ee Macroscincus Bocage. 

Lateral teeth conical; two frontoparietals.......--.-.. Mabuya Vitzinger. 

Lateral teeth conical; one frontoparietal.-........-..- Monophyaspis Cope. 

b. Pterygoids in contact (at least quite anteriorly) mesially, the palatal notch 

not extending anteriorly to between the center of the eyes. 

* Eyelids movable; digits with nonretractile claws. 

+ Supranasal plates present (tympanum not concealed), 

} Lower eyelid with a transparent disc. 

§ Frontoparietal single. 

LER SS te 654 Je eae emeranogaah sinc te Soe see Emoa Gray. 
WACWIS OAM Ne este tee siste sais, ns s/t se eek ogame eee Hagria Gray. 

Dieu 4 eee ee a cobe sscimsanein oe see ee Chiamela Gray. 
§§ Two frontoparietals. 

DUCTUS OO ie sore eta caa a weenie ee eeeeuseceice eens aa Riopa Gray. 

DI OUUS pI =O Seis wc os coe Soa ees aes ee cee ons See Eumecia Bocage. 

tt Lower eyelid scaly. 

§ Frontoparietal single. 

OVO UUS Osea cece eae, tae ekscle eriers Sears eee Monophorus Cope. 

§§ Two frontoparietals. 

Dots f=. Saeco 5 ee ee eee Lepidothyris Cope. 

tt Supranasal plates wanting. 

¢{ Lower eyelid with a transparent dise. 

|| Tympanum not concealed. 

§ Frontoparietal plate single. 

DSS OqGe— ctcig ac, 8 Secale ae eee ee ote fala oS Mocoa Gray. 
DIGS 45 523s cea epee aenees Heteropus Duméril and Bibron. 

Digihe lop sats sete eee ee Brachystopus Duméril and Bibron. 

Bit slog aa Wee ee ene an ke ss eee Oncopus Cope. 

DT oes Oa eee ee eee aR oe ce ne Ollochirus Cope. 

Dre ts: OM Sue eee eres eee e ye tee ee Soridia Gray. 
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§ Frontoparietal plate double. 

Digits; S=bs: 222 22s sees ss Bee Liolepisma Duméril and Bibron. 

Digits 35 So ssc-see 22 oa- ee eee Tridentulus Cope. 

LOVERS, Laos eee Se oe ise ee ie ee eae Furcillus Cope. 

||| Lympanic meatus closed. 

§ Frontoparietal single. 

Digits, 5-242 25 32 Sass eae ieee = 2 ee Haploscineus Cope. 

§§ Frontoparietals distinct. 

Digits, (44 eee oer cee aoe ee eee ete Tetradactylus Cuvier. 

Digits, 3-3'..22 ses 08 ds Uebel tee eee ee Hemiergis Wagler. 

Diotts, 2-2. 2. oo eee eee Chelomeles Duméril and Bibron, 

tt Lower eyelid scaly. 

|| 'ympanic meatus not closed. 

§ Frontoparietal single. 

Digits, 5-9. 252 5235 seces- se ee en Sees eee ene Lygosoma Gray. 

§ Frontoparietals two. 

Digits; 525 225. toe kee eee eee eee aero Homolepida Gray. 

||| Tympanic meatus closed. 

§ Frontoparietal single. 
Digits! 5-5. 2dves ooh seen eae ae cee eS Cophoscincus Peters. 

Digits, d= . ccs ss sea ee oe Anomalopus Duméril and Bibron, 

§§ Frontoparietals distinct. 

Digits,’ 5-9 .5 22 2 ese saa cle ne eHecetes Nannoscincus Giinther. 

Digits, 343 2222 2. Peace aes sae ee eee eee ae eee Siaphos Gray. 

Digits; 2-2... 22242 2: fA RN Saal fa iStae  OOR e Shetere Sa Dimeropus Cope. 

Digits, lls sa eeese eee sac es: ene eer Coloscincus Peters. 
Limbs wanting es2s25 a220 62 onc eteseoeeees Ophioseincus Peters, 

** Eyelids immovable, transparent; covering the eye. 

t Supranasals present. 

Two frontoparietals; ear exposed; digits 5-5........---. Panaspis Cope. 

tt No supranasals. 

|| Two frontoparietals (ear not closed). 

Digits 5-0 22.5225 see tee meee ears ey see eee Ablepharus Fitzinger. 

Digits ees ee ee eee ee eae See Miculia Gray. 

Digits'3=35-o-casaaeetee oes als ee eee eee Phaneropis Vischer. 

Digits 2-3...... SERIES UCEB ET yee O OrsScys cis ORO aoe Lerista Gray. 

||| One frontoparietal. 

§ Ear exposed. 

Digttsib-0-2. << s2ce eae onc aeeeee Cryptoblepharus Wiegmann. 

Digits4He? os 35. S50 tse eee ae eter ae oe eetos ieee Menetia Gray. 

Digits 4-4... ....-.- 22-2. -25-2--- 220. ---- Blepharactisis Hallowell 

§§ Ear concealed. 

Digits 525.2... 2203 ee ee eee eee a Blepharosteres Stoliczka. 

*** Eyelids movable; claws retractile into a sheath. 

Digits 4-5... 22. ccc cc ene oe ee eae ee ee ee ee ee ee Ristella Gray. 

2. Tympanum exposed and superficial. 

Head normal... - 2-2... 5.2 apse eee Tropidophorus Duméril and Bibron. 

Head a bony casque, well separated from the neck. 

Tribolonotus Duméril and Bibron. 

AAA. Palatine bones separated on the median line; supranasa) shields present. 

Nostril pierced in the nasal; pterygoid bones toothed; limbs pentadactyle; the 
digits not denticulated laterally ......----. Eumeces Wiegmann. 

Nostril pierced in a very small nasal, between the rostral, the first labial, the 

snpranasal and sometimes a postnasal; palate toothless; digits 

5-5; ‘limbs short... $a. sec os seen eee eee Senira Gray. 
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Like Senira, but limbs rudimental, undivided... brachymeles Dumeril and Bibron, 

Nostril pierced between an upper and a lower nasal; limbs pentadactyle, the 

digits denticulated laterally..--..--...-- ----Scincus Laurenti. 

Nostril pierced between the nasal and supranasal; digits 4-3.. Zygnopsis Blanford. 

LeikerAiygnopets, Deb GIOUiS Soe asceomia- oo ceinls ccc s oon = 1 Sphenoscincus Peters. 

Like Zygnopsis, but digits 3-2 .........---.--....----Hemipodium Steindachner, 

Like Zygnopsis, but limbs absent ...----..----. Opheomorus Duméril and Bibron. 

II. Nostril pierced in the posterior border of the rostral, or between a nasal or a 

labial and the rostral. 

A. Palatine bones in contact on the median line. 

Nostril pierced between the rostral and a very small nasal, which may be reduced 

te a narrow ring. 

Dicitsin—o;) fronboparietals distinet)-= 222222 -se=s-2.-5 2 >-) sacs Thyrus Gray. 

Digits 5-5; no frontoparietals or prefrontals..Amphiglossus Duméril and Bibron. 

DTG Os tee ey iain alee locos acl e atom mtciserae Syste ayes maar Sepomorphus Peters. 

Nottore limbs; hind limbs: didacty lez scene oa. eee eee Scelotes Fitzinger. 

Nowore) lambs hind) limbsrundivided 2s. sac se see eae. ea eee Podoclonium Cope. 

INodimibsvexternailliy' = (os vase cere k oes a elt ae ee rela tars se ts Herpetosaura Peters. 

AA. Palatine bones separated on the median line. 

1. Supranasals present; first upper labial not touching the nostril. 

* Nostril pierced between the rostral and a very small nasal in an emargina- 

tion of the former shield. 

a. Labial border rounded. 

DTOUGE DON a acre cre oisvarcioyaye setiey cia a aimre a's atate ae eee etarn See Gongylus Wagler. 

IDRIS) eS SOU Re AD oer eee AA oase Saco ohar Gongyloseps Boettger. 

Wi PURI SAGs Se Bo jairnee SL Gioc Boe Ss es See eee Allodactylus Lataste. 

IDG Seat AE Se Seen Aer ao emaennnn PEAT aN Brs Saas, {nisoterma Duméril, 
DIGSTP IS CS Oe SEI OSES Ie aes ee ear Sane ee eS Chaleides Laurenti. 

IDI Se BRAS Mae Oen Anes Heo eee eer Heteromeles Duméril and Bibron. 

Diciisel—l Mambsundivid 6d) Pens wees aces eee eee Dicloniseus Cope. 

aa, Labial border projecting, acute. 

PS OR ee aes tae e aw ae a, Us Sa nya eee eee Sphenops Wagler. 

** Nostril pierced between the rostral and a very small nasal, which is situated 

between the former shield and the first labial. 

Herpetoseps Boulenger. 

2. Supranasals present; first upper labial entering the nostril. 

~ Nostril pierced between the rostral, the supranasal, the postnasal, and the 

first labial; no frontoparietals. 

IDNSHIS O93) COS be eee ee ree eee ee ere as. Mesomycterus Cepe. 

[Dies er Jase Stes ssecceemaee saeseees Rhinoscincus Peters. 

DIGS O33) S6Gen. past cane eek = eA SE sete oe Sepsina Bocage. = 

Wororeliumbs; hind! limbs) undivided -.-2-22 <s2sea---->-s5 Dumerilia Bocage. 

** Nostril pierced between the rostral and the first labial. 

ETDS ruOS Olu ams eae hoes ose ee ee Eeeee coeee Melanoseps Boulenger. 

*** Nostril pierced between the rostral, the supranasal, and the first labial; 

frontoparietals present. 

[euMIsraVSOMr cose ces -.s soe ae Vein ces no eee a ee eee Lepophis Beddart. 

3. No supranasals; nostril entirely in the rostral. 

mipsstorts! dicits 4-4 2. 5... jc<sc2 52sec 5 sees Chalcidoseps Boulenger. 
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LIOLEPISMA Duméril and Bibron. 

Liolepisma DUM®%RIL and Brsron, Erp. Gén., V, 1839, p. 742.—GRay, Cat. Liz. 

Brit. Mus., 1845, p. 84. 

Oligosoma GIRARD, Proce. Acad. Nat. Sci. Phila., 1857, pp. 196-245; U. 8. Expl. Exp., 

Herp., p. 235. 

Nostril pierced in the nasal plate. Palatine bones in contact on the 

median line of the palate. Tympanum not covered with integument. 

Pterygoid bones in contact on the middle line. Eyelids movable; 
digits with nonretractile claws. Supranasal plates wanting. Lower 

eyelid with a transparent disk; two frontoparietal plates; digits 5-5. 

This genus embraces twenty-eight species, all of which are referred 

to Lygosoma, Section IV, in Boulenger’s Catalogue of the Lizards in 

the British Museum. Of these, five are from New Zealand; five are 

from Australia and adjacent islands; four are from the Pacific islands 

and New Guinea; three are from the Philippines; six are from India; 

one from the Mauritius; two from West Africa; and one, the species 

described below, is from North America, and, according to Boulenger, 

from China. South America and (excepting China) the temperate parts 

of Asia and Europe are not. possessed of any species of Liolepisma. 

The genus is markedly different from Humeces in the absence of 

internasals, the frontal coming broadly in contact with the rostral as 

well as the nasals. The palate has a triangular notch running to a 

point instead of being more linear and hollowed anteriorly. There are 

no pterygoid teeth as in Humeces. The tongue appears flatter and 

more extensible at the tip. 

LIOLEPISMA LATERALE Say. 

Liolepisma laterale DUMERIL and BIBRON, Erp. Gén., V, 1839, p. 719.—HOLBROOK, 

N. Amer. Herp., 2d ed., II, 1842, p. 133, pl. XIx.—BOULENGER, Cat. Liz. Brit. 

Mus., 1885, ITI, p. 263. 

Scincus lateralis Say, Long’s Expd. Rocky Mts., II, 1825, p. 324.—Haruan, Journ, 

Acad. Nat. Sci. Phila., V, 1825, p.221; VI, 1828, p. 12.—HoLpBrook, N. Amer. 

Herp., 1836, I, p. 71, pl. vii. 

Scincus unicolor HARLAN, Journ. Acad. Nat. Sci. Phila., V, 1825, pp. 156, 221. 

Oligosoma gemmingerii COPE, Proc. Acad. Nat. Sci. Phila., 1864, p. 180. 

Oligosoma laterale Cork, Check-list N. Amer. Rept., p. 39. 

Lygosoma (Mocoa) tateralis BocoURT, Miss. Sci. Mex., Rept., 1881, p. 446, pl. xxi 

F, fig. 3. 

Mocoa lateralis Gray, Cat. Rept. Brit. Mus., 1845, p. 83.—GUNTHER, Biol. Centr. 

Amer., Rept., p. 31. 

Lygosoma (Mocoa) gemmingerii BocourRT, Miss. Sci. Mex., Rept., p. 449. 

Body slender, quadrangular; vent rounded, attenuated one and one- 
half times the body; frontal in contact behind with the vertical, before 

with the rostral; the prefrontals small; lateral. Nasal above the first 

labial, in contact above with the internasal; the postnasal and one loral 

in contact with the postfrontal. Seven upper labials. Ears large, 

vertical. Lower eyelid transparent in the center; without scales. 

Scales very thin and membranous; generally 28 rows around the 
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body. The hind legs applied twice forward reach halfway between 

arm and ear; contained three times in head and body. Fifth hind toe 

shorter than second. Free portion of longest toe half the head. 

Upper parts of head and body uniform reddish olive, sometimes 

bronzed or greenish for a width of about six rows of scales. This on 

the edges changes indistinctly to a light line, which appears to be on 

the adjacent edges of two rows of scales. Immediately below this is a 

blackish lateral stripe from the nose and through the eye about 12 

scales wide, with or without a white line below it, and below the sides 

are striped alternately with dusky and lighter. Under parts yellowish 

white with faint lines along the adjacent edge 

of scales. Tail sometimes greenish or pale livid 

beneath. 

The color varies above to a considerable extent, fo 

and sometimes (including the top of head) is 

irregularly spotted with blackish. The upper Bes 

lateral dusky stripe is well defined above, some- Sy 

times very faint below. The alternating dark 

and light lines are sometimes quite uniform 2 

dusky or dusky, dotted with lighter by the break- 

ing up of the light lines. The scales beneath 

have generally a bronzed or brassy reflection, a 

and the lines along the junction of the rows of re apes es 
scales sometimes quite distinct. Sometimes Gate No.4971, USN 

there are faint traces of light lines along the 

centers of the dorsal rows of scales. There may generally be detected 

two light lines below the dark lateral band 1 to13 scales apart, after which 

each row of scales is light along the center and finely mottled externally. 

The lower edge of the larger lateral dusky stripe is frequently effaced. 

The dark spots on the dorsal surface sometimes exhibit a tendency to 
linear arrangement in two series. 

i can not distinguish Texas specimens from more Eastern ones, though 

it is possible that, if the outlines of the scales and plates were more 
(distinct, characteristic features might be found. The lateral black 
stripes are perhaps better defined and the arrangement of the dorsal 
dark specks into ten series more marked. 

Cat. No, 3152, from Arkansas, collected by Dr. Woodhouse, differs in 
having the broad dorsal band divided into three, a central darker cover- 
ing four rows of scales and two lateral lighter two-thirds as wide. The 
central stripe is darker externally and rather more so along the center, 
and may almost be considered as formed of lines, or three lines, the 
breaking of which may be considered as producing the dots found in 
some specimens, and as illustrating the primary pattern of coloration 
(two dark lines along the middle of the back, two rows of scales apart). 

This species ranges over the Austroriparian region, extending into 
the Carolinian district of the Eastern as faras Burlington County, New 

LIOLEPISMA LATERALE SAY. 
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Jersey, where it has been taken by Dr. J. Percy Moore. It extends 

up the Mississippi Valley into southern Illinois and Indiana, and is 

found everywhere in Texas as far southwest as the Nueces River. A 

large form inhabiting eastern Mexico I have called L. gemingerit. 

Boulenger does not regard it as distinct. 

Liolepisma laterale Say. 

eer aeee| NO Der ; aie eens 
pce of speci- Locality. pipes Mace From whom received. pee 

| mens. 

4144 1) | Brazos, Lexas.. co 2c0s0c-2 stone ee eee Shumard | 
3173 | 1-| ‘Cache Creek; Vexas 2 e-- pe nae oe eer Waneys 2252225 | 
3154 Inf Shilo seco, Lexase-e-c-o-se- Apry fe18555| 3e GPG) sa< one | 
3174 2 | New Braunfels, Texas ..-.---.----------- Wier Seiee Baronuesces ansec 
3169 412 | Indianola to Nueces..---- begeastcchsnese | (POPC. = te ee set 
3146 IDS ESE ane ty hes se ebeomoae soo Bees cee s AbEce GrAhoN. 22s cee eee eene es 
3126 Pea Gite t 710) Cee eee o Sec en Rea 27 So Sel 0G): Eos eee 
3152 | 1 | Arkansas River ........-- Geceee ces ee Woodliouse!.- 2202-3 Type 
3175 10. |"Charleston, Sduth Carolinali<:-5525:=ss22-)o2- oan eee 
4141 le) eindran*Wey.P loridav-s-ol-ceee see = =e ee i Wurdemant -22c5-.2-s-< 
3132 2| Fort Inge,Texas.-.-...---- Jpnsdeadessn asc Whipple -2 3.232 .2252-33 | 
3135 2 Near San. Antonio v5.22. <clSecer ean sees eatetele OO et aes beac eee | 
3111 2 | Southern Dllinois 4.2.2 52 se): -42e5—e- oes AR. Kennicotthe=222: 2-9. | 
3134 1 | Fort McKavett, San Saba, |--.-------=---- Dr, Anderson. -s--2- soe H 

Texas. | 
4160 3) Pensacola, Ploridan-2. a.-- |e eee Ts Wis Ji@HGG Yass es ae | 
4159 2 | New Orleans to Galveston-|.--....--..---- DrvAndersone cesses eens 
4158 +12 | Mississippi near Natchez -.|.-.--..--- Sheet 1B.uG,,. C: Wales ce aemes 
4161 10 | Prairie Mer Rouge, Loui- |---------.--..- jeans ten at Pap aie ewe oe 

siana. 
5080 i) Wheelock, Lexas’s oor eeaae se: = 2 semi | micelle tat owl araten eee A leoholie, 
4972 3 | Anderson,South Carolina.|......-.-.----- Maj. M. EB. Daniel. ..-.-..- do. 
5010 3 | Calcasieu Pass, Louisiana-|..-.---.-..--.- G. Wurdemann...---..-- do. 
5053 3 | Grand Coteau, Louisiana-.|....---.------- St. Charles College -.---- do. 
8334 3.) Kinston, North Garelimaset-o-2-->2- o> ea Ja Wii nerese ao. oe see do. 
8805 f | Augusta, Georeia soos aa ieee a aee eee Mime billipsaee as aeer | do. 
6072 1| ort Scott, Kunsase--c2 2. -)52-40-5-552 52 56 Lieut. Eustis, U.S. A.--.. do. 
5009 i) Russellvilleynen tu Gkayger ee eae oe eer eae ee eee a eee | do. 
9217 DD. Vows once doc were sateislale stam oreteta oe = etm es amie aaa Sell mete ecole erat eee eee do. 
9218 Boon aazdani seo 9gceee ec eeapeee etsc cach ska s | aa akeeee pe eee ee sees do. 
5086 1 | New Orleans; Louisiana .-|.---.----.----. N. O. Academy --.-----~- | do. 
9302 1 | West Northfield, Illinois. -|.-..-..--.-.-.-- R. Kennicott -2-5--25.--- cdo. 
4971 1:| Salem; North @Carolinajc-|tsea----—- = == Jick. LAC DACKe ses eeneees 

10906 1 | Wheatland, Indiana .----- Apr. —, 1881 | Robert Ridgway -.---.-- do. 
11864 3 | Clearwater, Florida -..-.-.-. July 14,1879 | S.J. Walker........--..- ) do. 
12057 1 | Mount Carmel, Illinois....; —— —,1880 | L.M. Turner .-.-.-.-.--.--.-- do. 
22482 1 | Marshall Hall) iamylandss ee p= ~ oe eae cee eee do. 
11919 2 | Nashville, Georgia -...--. Aug. 14, 1880') W. di. Taylor: -2-c22 26 do. 
9218 PAG) Pee a ell | es Rep Se wh aor reba e ots do. 
9282 By CD) ola ce kel eee ee ee Se ee eee do. 
9213 Te 0) eee ee eee ce coon secre eee ene ao ep aah aeons SG: do. 
(G2 Rae | New Orleans, Wonisianal--|f2 2-5) 7-2... Dr. R. W. Shufeldt --.--- 
(G5) A eee Cooke, Conntiy,, Mexas eer apy ers nee G. H. Ragsdale .......... 
DUBB2 || ee ce a= = Mount Vernon, Virginia --|..--.-.-------- C. W. Richmond..-.-.--. 
LDP ee re aa | St. Louis,’ Missoumite seer) (ese ee ee Jolins Hurters--5.s-s—- 
AU Pd eee eae oA | Sycamore:Creek, Loxas!s-4|-ee- Usama Dj A. POGbED Seas ceeees 
potty Oil page Oe | Chuluota, Florida’ ca-24- .4|-ese- eee Robert A. Mills ..22:<2-2 

EUMECES Wiegmann. 

Eumeces WIEGMANN (part), Herp. Mex., 1834, p. 36; Arch. f. Naturg., II, 1835, 
p. 288; Arch. f. Naturg., 1837, I, p. 131.—PrTERs, Mon. Berl. Ac., 1864, p, 48.— 

STOLIczKA, Journ, Asiat. Soc. Beng., XLI, 1872, p. 121.—Bocourrt, Miss. Sci. 

Mex., Rept., 1879, p. 418.—BouLENGER, Cat. Liz. Brit. Mus., III, 1887, p. 365. 

Mabuya ¥1TZINGER, part, N. Classif. Rept., 1826, p. 23. 
Duprepis WAGLER, part, Syst. Amph., 1830, p. 161.—CocTEau, Tabl. Synop., 1857. 

Plestiodon DUMERIL and Brisron, Erp. Gén., V, 1839, p. 697.—Gray, Cat. Liz., 
1845, p.90.—HALLOWELL, Proc. Acad. Nat. Sei. Phila., 1857, p. 215.—BairD, 

Proc. Acad. Nat. Sci. Phila., 1858, p. 206.—Corr, Proc. Acad. Nat. Sci. Phila., 
1861, p. 320, 

a a PS) ee ae 
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Lamprosaurus HALLOWELL, Proc, Acad. Nat. Sei. Phila., 1852, p. 206. 

Eurylepis BLytu, Journ. Asiat. Soc. Beng., XXIII, 1854, p. 739. 

Mabonia GiintuER, Proc. Zool. Soc. Lond., 1860, p. 316; Rept. Brit. Ind., 1864, 

p. 82. 

Nostril pierced in the nasal plate. Palatine and pterygoid bones 

separated on the median line of the palate, the latter with teeth. Supra- 

nasal plates present. Limbs pentadactyle, the digits not denticu- 

lated laterally. 

The preceding characters define a natural genus. The following are 

also common to the species: The nostrils are lateral. The postnasals 

vary. There are either one or two; if the latter, one may be directly 

above the other, or the second may be both behind and above the first. 

The head is covered with ossified plates concealing the muscles and 

with an external epidermis. The tongue is thick, elongate, cordate or 

arrow-shaped, slightly notched anteriorly, and quite homogeneously 

squamous throughout. The flap covering the anus is margined behind 

by two large plates, with smaller ones on either side. 

Osteology.—For the determination of the skeletal characters of this 

genus | have skeletons of the H. obsoletus and EH. quinquelineatus from 

the national collection. 

The premaxillary is split as in other Scincide, and the halves are in 

the closest contact. The common spine is rather elongate, while the 

palatal suture is simply emarginate. The nasals are not shortened, and 

are distinct. The frontal is double, and is simply grooved on the mid- 

dle line below. The parietal is single, and is pierced by the pineal 

foramen at aboutits middle. The parietoquadrate arch is well elevated. 

The supraoccipital is loosely articulated, presenting a truncate median 

process toward, but not to, a median notch of the parietal. Exoccip- 

tals distinct by suture. Prefrontal rather large, not sending poste- 

riorly a supercilliary process, and not produced far above the orbit. 

Lachrymal small; not, or very little, visible on external facial surface, 

and reached by a long internal process of the jugal. External surface 

of jugal separated widely from prefrontal, its postorbital portion much 

longer, slender, and rising to meet the postfrontal. The latter is large 

and unequally V-shaped, the posterior limb broad and covering the tem- 

poral fossa between the parietal and supratemporal bones, with more 

or less of a fissure next the parietal posteriorly. Postfrontal a splint 

Separating the jugal and supratemporal from the postfrontal. Supra- 

temporal well produced anteriorly, and in contact with the parieto- 

quadrate arch for the posterior two-thirds the length of the latter. 

Quadrate with one, a deep external, conch. The vomers are elongate, 

and also expanded laterally, passing above the prominent palatine 
lamin of the maxillary, bones. They are in close apposition on the 
median line, but are so swollen longitudinally as to leave a groove at 
the common suture. The longitudinal ribs terminate in a pair of 
appressed hooks, which look downward and backward at the posterior 

extremities of the bones. The vomerine branch of the palatine is not 
NAT MUS 98——40 
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quite as long as the maxillary branch, and is ona superior plane, being 
in close contact with its mate on the middle line, and forming with the 

maxillary plate a half tube opening inward. Pterygoids not very 

wide, gradually narrowing to the posterior rod, which is openly grooved 

on the inner side. The basipterygoid processes overlap the entire width 

of the internal face. Ectopterygoid reaching maxillary and jugal, but 

not palatine; little deflected posteriorly. Presphenoid not ossified; 

sphenoid distinguished from basioccipital by suture. Latter with sub- 
‘conic descending lateral processes, which inclose a deep fossa on the 

external side. Postoptic small, simple, crescentic. Petrosal extended 

well in advance of semicircular canal above; subforaminal portion still 

more produced, bounding a down looking open groove. Parietal send- 

ing downward a rather elongate process in front of petrosal. Epiptery- 

goid originating opposite basipterygoid below, and resting above on 

the descending process of the parietal and the anterior margin of the 

petrosal. Occipital condyle tripartite. 
Meckel’s cartilage exposed from the anteriorly placed splenial 

foramen. Coronoid a little produced anteriorly on external face of 

ramus, not at all posteriorly. Surangular and articular distinct; angle 

flat, rounded, not produced or angular inward. Dentary produced as 
far posteriorly as coronoid; splenial rather elongate (forming the 

inferior border of Meckel’s groove in LH. obsoletus). 

In the hyoid system, H. quinquelineatus presents a Short second cerato- 

branchial. The first ceratobranchial has a cartilaginous terminal seg- 

ment, as has also the ceratohyal. The latter is of moderate length, is 

without expansions, and is articulated with the extremity of the rather 

short hypobranchial. There is a large free epibranchial, which com- 

mences near the free extremity of the second ceratobranchial, and cury- 

ing backward, outward and then forward, ae nearly opposite 

the middle of the ceratohyal. 
The cervical intercentra in the EZ. obsoletus number four, and those of 

the HL. quinquelinetus three, posterior to that of the atlas. There is no 

zygosphene. The caudal diapophyses are well developed at the base 

of the series, and are split lengthwise at the middle and distal part 

of the series by the segmentation of the vertebrae. Neural spine 

single at posterior extremity of neural arch. 

The suprascapula is expanded anteroposteriorly, and the scapula is 

rather elongate. The latter has no proscapula, while the coronoid has 

one emargination. The sternum has a small fontanelle posteriorly 

placed. There are three costal articulations and a xiphoid rod with two 

ribs. The latter is in close apposition to its mate, and is expanded 

outward at the junction of the first hemapophysis. 
The ilium has no angulus criste, and the acetabulum is entire. The 

pubes converge at a subacute angle, and the small pectineal process is 

nearer the proximal extremity, and is turned downward. The ischia 
are subtransverse, and present a wide emargination posteriorly, since 

the processus tuberosus is near the acetabulum. 
~ 
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Besides the family characters, this genus is well distinguished among 

American lizards by the divided frontal; the overroofing the temporal 

fossa by the postfrontal and supratemporal; the descending process of 

the parietal; forms of the xiphoid rods, and forms of the pelvic bones. 

In the latest enumeration of the species of this genus, that of 

Boulenger, thirty-one species are included. These are distributed as 

follows: 

NOT GhwANM eT Came seria ose sacle ae cla eens epee isto ceninea sic/-ejseiclesseicineae semis 16 

INIGERTOQ) BOA aa e ORCS EE ED HOO COE Bere CUES ESOC on ACs arena cn ane ee eens 6 

Elegareulese rion) (NOntHVATIICa) a. esac aca) aen eles en ee en claiaecyaee me ences = 1 
He MLO TALC HCH ve C1 OMS CARIA) a reatlele treet csictenn ais.n)-joszisieiosis Getae se Sai raie = siorelcle se eieise = 7 

POMUNWEST PAST Aosta noe ay icin Sere Seni s swe seis aps Sewee ie cle Aeibbe Sac araleeeqacews 1 

SIRO ati apes Rene fe Na ee he ogc Oe alba ot yo CE 2 Ok Sane eg eee oe ae 31 

For purposes of analysis, the North American species may be 

arranged in four groups, which have the following characters: 

ABposinasal-androne mental plate 22.252 226) jos as cress oss See e ewee eee I 

ACPO UNAsA eandebwo mental plates) <. 22. 452-6-S as seu-2seeee ees nee cee eee II 

INGmoOsimasalyand twouental plates eo. 2505.5 Si sess pene es tea oo eee csi cee Ill 

No postnasal and one mental plate ............--..----.----.-----------+---+---- 1V 

It may be also stated here that all the species have four supraorbital 

plates except FE. egregius, which has but three. Also that 2. longirostris 

has more numerous scales than any other species, as they are in 56-34 

rows; while in H. egregius the number of scale rows is smaller than in 

any species, reaching only twenty-two. 

The form of the postnasal plate presents considerable variation in 

some species. This is especially the case in /. multivirgatus, where it 

may or may not reach the supranasal, and is sometimes directly under 

the prefrenal. The opposite sides are sometimes slightly different. In 

some species with two mentals they may be sometimes abnormally 

fused together. 

All the North American skinks lose these distinctive marks of color 

with age. All are dark, nearly black, when young, varied with white 

lines or spots, which leave a trace of their presence when old. Three 

of the labials, the upper especially, are black, with white centers. 

There is always retained a dusky border to the lateral edges. If the 

edge of the upper jaw be white the character is never lost, the labials 

never having darker lateral borders. The light lines in increasing age 

generally remain for a time and are bordered by blackish or dark 

brown, the interspaces generally becoming light olive. Even these, 

however, gradually disappear, and the scales generally are olivaceous 

above, with dusky borders, especially where originally dark colored. 
The following arrangement may be considered as defining the species 

with two unequal postnasals by the color of the young: 

A. Upper labials plain whitish; ground color black above, bluish beneath; beneath 
head white. 

1. Five white lines, all on adjacent edges of scales, the middle bifurcating on the 

Lei. 25 aeRO i eae cee oeba 0 elGd, oe BE. quinquelinealus. 
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2, Four white lines, the upper on either side on adjacent edges of scales and 

separated, by tWoO\POWS 222 s<\.0.~ ses os jews eee ee eee eee ee E. skiltonianus, 

3. Five white lines, the two lateral along the centers of single rows. Median line 

Not bifurcating anteriorly... = -2). 52.2.2 ok nce ce aoe eee E. leptogrammus, 

B. Upper labials spotted with white; not continuously of this color. General color 

black. 

4, Five very obsolete whitish lines, the upper lateral on adjacent edges of two 

rows, separated by six rows. A faint continuous line on the side of head 

above. Tip and sides of chin plain whitish. Spots on labials not closed 

beneath. Sides of neck scarcely spotted ..............4....---... E, obsoletus. 

5. No whitish lines whatever. lLabials and plates on side of head, beneath, and 

above all black, with a rounded central spot of white. Two short lines of 

white spots’ on each side of the mech) 222222 ps2 ssn -= eee E. guttulatus. 

The North American species of Humeces may be distinguished in 
detail as follows: 

DIvisIon I. 

Hind legs applied twice forward reaching end of snout. Scales in from 96 to 42 

rows, in oblique series on the sides; four supraorbitals. Brown, with two 

white lateral streaks inclosing a brown band; a light line on each side of top 

of head 252 <2 oe sc case he ene se eee eee eee E. longirostris Cope. 

Hind4egs less than half head and body; scales in 28 rows, in horizontal lines on the 

sides; four supraorbitals; two pairs of nuchals; five longitudinal pale stripes, 

the dorsal vanishing; sides black..........--...----- EL, callicephalus Bocourt. 

Division II. 

A. Postnasal larger, in full contact with the supranasal. 

Hind leg applied twice forward, reaching the tip of snout; and contained — 

two and one-third times (head four and one-half times) in head and body; 

hind leg from knee not three times. Fifth hind toe longer than second. 

Head depressed; four and one-half times in head and body. Scales in young 

black, with from 28 to 32 rows; five equidistant white lines, the two lateral 
each on adjacent edges of two rows of scales. A white line behind the thigh. 

The upper stripes separated by four or six whole rows of scales. With age 

the dorsal stripe first becoming indistinct; the color more olivaceous above. 
Males with head very broad behind; reddish. ‘The color of body more or less 

Kplainvolive': . 3257 S5Se Renee ee eee eee ates E. quinquelineatus Linneus. 

Hind legs applied twice forward reach to the ear; contained over two and one- 

half times in head and body; from knee, three and one-half times; head, 

four and one-half times. Fifth hind toe shorter than second; its free portion a 

little more than half the side of head. Scales in 28 rows. Young black, with 

two rows of rounded bluish white dots on each side the head and another on 

each side the chin. With increasing age the color more olivaceous above; 

phe scales each with a dusky margin; beneath, plain and lighter. 

E. guttulatus Hallowell. 
Limbs short; hind legs applied twice forward reach to the insertion of the arm 

anteriorly; applied thrice, to the nose. Contained three times in head and 

body; from knee, four and one-third times; head, five times. Fifth hind toe 

shorter than second, its free portion less than half the head to ear. Scales in 
28 rows, the laterals smaller and in oblique series. Adult, light olive above; 

each scale edged laterally, less distinctly behind with darker; beneath, green- 

ish white. Labials edged laterally with dusky. (Postnasal sometimes want- 

ING) ssCes vom aoe no csbe ck lS Soe Ce E, obsoletus Baird and Girard. 
Hind legs applied twice forward, falling between arm and ear. Contained 

two and one-half to three times in head and body; head, about tive times; 



CROCODILIANS, LIZARDS, AND SNAKES. 629 

hind leg from knee, three and one-half times. Fifth hind toe about equal to 

second; free part of longest nearly three-fourths inch on the side of head. 

Seales in 26 rows. Young, olive above, with two white lines on each side, 

embracing a black band. The upper are each on adjacent edges of two rows 

of scales, margined internally by black, and separated by two plain olive 

rows. Under parts white. No trace of dorsal white line, nor on thigh 

behind. Ground color sometimes all black. With age the stripes disappear to 

a great extent -.....-..---..--------..----- -H. skiltonianus Baird and Girard. 

Head short, appressed limbs meeting on side. Hind legs applied twice forward, 

reach midway from arm to ear; contained three times in head and body; hind 

leg from knee, four times; head, four and one half times. Fifth hind toe 

shorter than second; the free portion of longest two-fifths the side of head. 

Distance between centers of insertion of fore and hind legs nearly twice 

that fvom center of fore leg to snout. Scales in 26 rows. Internasal equal 

prefrontal. Young dark olive, black above, black on the sides, blue beneath 

and on the tail. Five very narrow whitish dotted lines, the two lateral on 

the centers of single rows of scales; the two dorsal margined narrowly by 

almost inappreciable black, and their rows separated by four, all lighter in 

the centers, Becoming lighter olive with age......--. E. leptograntmus Baird. 

Appressed limbs separated by a space less than length of fore foot. Internasal 

plate smaller than prefrontals; rostral elevated. Scales in 24 rows. Three 

dark bands on each side of the middle line; no lateral light bands;.size 
ANGUS Sew oye aos Sees So eset dae Se een eee E. epipleurotus Cope. 

B. Postnasal small, more or less separated from contact with the supranasal by the 

prefrontal. 

Head short, conical, contained at least five times in head and body, as is the 

hind leg trom knee also. Hind leg short; when applied twice forward falling 

behind the fore legs. Fifth toe shorter than second. Vertical and frontal 

plates often in contact. Distance between centers of insertion of fore and 

hind legs twice that from center of fore leg tosnout. Scalesin 24 rows. Light 

olive; paler beneath. A broad median dorsal light band, bordered on each 

side by five dark and four light stripes; the first and fourth dark stripes 

broadest; the second light stripe in the middle of the third row of scales, and 

bordering the head, but defining no spots on sides of labials. Sometimes 

ROTC OLOM Eee sees an oma ce neem: a ccoek oe E. multivirgatus Hallowell, 

Division III. 

A. Three supraorbital plates; internasal in contact with loreals. 

Posterior edge of postnasal before that of second labial. Seales of body in 

about 22 rows. Ear openings very small. Reddish ash or gray, with two white 

Jines on each side margined with dusky, and traces of a third; all on the cen- 

ters of single rows. Upper lateral lines separated by two plain rows. Beneath 

MOCCIS MENU Oeemerrs oie cet es Se Sleek 2S be Sa cioatne veces EL. egregius Baird. 

B. Four supraorbital plates; loreal not separating the supranasals and prefrontals, 
which meet and inclose the small internasal. 

Seales in 28 rows; olive above, with four equidistant and equal dark stripes on 

adjacent half rows of scales, the two inner sometimes effaced. Sides with two 

narrow white lines, on the centers of single rows of scales embracing a black 

stripe, and margined above and below by black; the black upper margin one of 

the dorsal stripes mentioned; the interval of the two upper lateral stripes six 
rows of scales; lower lateral stripe passing along upper edge of ear. Beneath 

Deemer OMIShe S22 <5 52.) os Te oot So kee ee E. septentrionalis Baird. 
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Division IV. 

A. Four supraocular plates. 

1. Loreal plate elevated, extending up to the rather iongitudinal rhomboid 

internasal. 

Posterior edge of loreal plate above the middle of second labial; mental 

plate long and pentagonal. Appressed limbs overlapping. Scales of 

body in 24 rows. Dark olive green above. Sides with 2 narrow 

white stripes, the upper separated by 4 rows of olive scales; their 

interspace and a narrow margin above coal black or gray. Beneath 

greenish livid, the tip of chin white. Upper labials dusky with white 

SbLIPO. sos 2 <2. 5 sss 3 Dees wane Sousa Jacueeee ee E. anthracinus Baird. 

Form stout; appressed limbs overlapping by a little; scales in 26 rows. 

Above blackish olive; below green; a black lateral band with a pale 

border-aboyejand below... --=--6—e eee E. pluvialis Cope. 

Form elongate; appressed Jimbs separated by length of anterior limb. Tail 

large. Scales in 26 rows. Light brown, with a dark lateral band 
bordered by paler above and below......----.---- E. pachyurus Cope. 

2. Loreal low, in contact with the widely transverse interfrontonasal. 

a External parietal separated from seventh labial by temporal scales. 

Larger; 28 rows of scales; appressed limbs overlapping extensively; 

sides black, head teddish) = ~aon cee ee ee E. sumichrastii Cope. 

Posterior edge of Joreal in line with that of second labial. Large plate 

at end of chin divided transversely. Scales of body in 28 rows. Light 

olive green above. Sides with 2 yellowish lines, the upper not bor- 

dered above with dusky, and separated by 6 rows of olive scales. 

Sides rather darker olive. Beneath olive green, more yellowish under 

the head. Upper labials pure yellowish.-..--. E. tetragrammus Baird. 

Similar in form to last. Body cylindrical; color entirely black every- 

WDORG nci.s Haesectt eal eee eee ale Main eee een oe eee var. funebrosus. 

Posterior edge of loreal marking middle of second upper labial; post- 

symphyseal undivided; appressed limbs meeting. Scales in 26 rows. 

Lead colored above, light olive below; 2 light lines extend from side 

of head to a little behind axilla ..........-..-.-- E. brevilineatus Cope. 

Scales in 22 to 24 rows; appressed limbs widely separated; parietals sepa- 

rated by interparietals; brown, with a lateral black band yellow bor- 

dered above and below; sometimes a median pale stripe. 

E. lynre Wiegmann. 

@ aw External parietal not separated from eighth superior labial by tempo- 

rals. Scales in 22 to 24 rows; appressed hind limbs widely separated; 

parietals separated by interparietal; brown, with a lateral black band 

pale-bordered above and below; sometimes a pale median dorsal 

Stripe) =. 55.. 2. es Se ee ee eee E. brevirostris Giinther. 

Three supraocular plates. 
External parietals separated from seventh labial by temporal scales; parietals 

separated by interparietal; appressed limbs widely separated; scales 

22 to 24 rows; side black, with pale borders and pale median stripe. 

EL. furcirostris Cope. 

External parietals broadly in contact with seventh labial; parietal inclosed 

behind by interparietal; appressed limbs widely separated; scales 22 
rows; sides dark brown, back golden brown .... L. dugésii Thominot. 
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EUMECES LONGIROSTRIS Cope. 

Eumeces longirostris Copr, Check-list N. Amer. Batr. Rept., 1875, p. 45.—GARMAN, 

Bull. U. S. Nat. Mus., No. 25, 1884, p. 287.—BOULENGER, Cat. Liz. Brit. Mus., 

1887, ILI, p. 368. 
Plestiodon longirestris COPE, Proc. Acad. Nat. Sci. Phila., 1861, p. 313. 

Form much as in F, quinquelineatus, the tail a little thicker, the muz- 

zle more narrow and elongate. The anterior extremity extended for- 

ward reaches the anterior border of the orbit; the posterior reaches to 

beyond the appressed elbow, but not to the axilla. Rostral plate as 

high as broad, less depressed than in EL. quinquelineatus; nasal small; 

nasofrenal smaller, trapezoid; anterior frenal as long as high. Hight 

superior labial plates, the sixth and seventh bordering the inferior 

palpebra. Each occipital bounded by two temporals (sometimes con- 

0 
antes 
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Fig. 124. 

EUMECES LONGIROSTRIS COPE. 

Bermuda Islands. 

Collecticn of E, D. Cope. 

fluent) and a postoccipital; the anterior temporal bounded by two 
inferior temporals, the anterior small, the posterior larger than the 
eighth upper labial. Interoccipital large, rounded posteriorly, very 
acute anteriorly. Frontoparietal plates geminiform, in contact by 
their inner angles. Supraoculars four; anterior supraocular small, 
barely or not in contact with the frontonasal. Inferior palpebra gran- 
ular; a series of six to eight vertical scales beneath the marginal row. 
Supranasals large, considerably in contact; internasal transverse, sub- 
truncate posteriorly; frontonasals as long or more frequently longer 
than broad, extensively in contact. Frontal elongate, in front obtuse, 
posteriorly acute angled. Inferior labials, seven; symphyseal deeper 
than in EF. quinquelineatus; one large seven-sided mental in contact 
with two labials on each side, two infralabials posteriorly, and the 
Symphyseal anteriorly. Three infralabials on each side, the anterior 
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not separated by a postmental. Three slightly prominent granules 

upon the superior part of anterior auricular border. Digits compressed; 

of the posterior the fourth has twice the extent of the fifth. Sole tuber- 

culous externally and internally; medially granular; palm tuberculous 

posteriorly. Scales small, especially upon the sides; rows from thirty- 

nine to forty-two. Preanal plates, four; the median very large, the 

exterior very small. Total length, 162 mm.; tail, 95 mm. 

Color above, from rusty to ashy brown, paler on the tail. A white 

line begins at the anterior angle of the orbit, and extending above 

the latter reaches as far as the crural region. It is margined with 

black superiorly, and separated from that of the opposite side by eight 

rows of scales. Beneath it the sides are black or brownish for a width 

of three and a half scales, beneath which shade is another white line 

extending from beneath the orbit to the groin. The dark color of the 

sides extends upon the tail for one-third its length. The under surface 

of this member, of the extremities and belly, greenish blue; throat and 

chin yellowish. In younger specimens a light line upon each canthus 

rostralis is analagous to those which unite and form the median dorsal 

band in H. quinquelineatus. There are nearly ten more rows of scales 

in this species than in H. quinquelineatus, and there is only one mental. 

The latter species has six preanal plates, of which the median pair is 

not so disproportionately large; also the frenals and nasofrenal are 

narrow and erect. 

We are informed by Mr. J. M. Jones, in his Naturalist in Bermuda, 

that a species of ‘“‘Scincus” inhabits the islands, and that it is the only 
indigenous true reptile. He notices its resemblance to H. quinqueline- 

atus (‘*S. fasciatus”) of the United States, and gives a description of an 

old male specimen. 

Eumeces longirostris Cope. 

, | Number | 
cea ce of speci- Locality. From whom received. | Nature of specimen. 

seers Cal ints cee | 

| / 
| 

12129 1 Benny) eee aise eee G. Brown Goode ......-..--.- Alcoholic. 
do STDC iat etesen ete oes HO Done sock cen se aes HONG D-H De arrell. ca eset do. 

EUMECES QUINQUELINEATUS Linnzus. 

Eumeces quinquelineatus BocourRtT, Miss. Sci. Mex., Rept., 1879, p. 426, pl. XxII 

E, fig. 10.—Smirn, Geol. Sury. Ohio, Zool., IV, p. 650.—PETERS, Monatsb. k. 

Akad. Berlin, 1864, p. 49. 
Lumeces fasciatus Copr, Check-list N. Amer. Batr. Rept., 1875, p. 45.—Bou- 

LENGER, Cat. Liz. Brit. Mus., 1887, III, p. 370. 
Lacerta quinquelineata LINN EUS, Syst. Nat., 12th ed., I, 1766, p. 366.—SHaw, Gen. 

Zool., III, Pt. 1, 1800, p. 24.—Green, Journ. Acad. Nat. Sci. Phila., 1V, Pt. 

2, 1818, p. 284, pl. xvI, fig. 2. 

Lacerta fasciata LINN&ZUS, Syst. Nat., 12th ed., I, 1766, p. 369.—SHaw, Gen. Zool., 

III, Pt. 1, 1800, p. 241. 
Lacerta tristata LATREILLE, Hist. Nat. Rept., I, p. 248. 
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Seincus laticeps SCHNEIDER, Hist. Amph., II, 1801, p. 189.—Dauptn, Rept., IV, 

1802-1803, p. 301. 
Scincus quinquelineatus SCHNEIDER, Hist. Amph., 1801, p. 201.—LATREILLE, Hist. 

tept., II, 1801, p. 74, fig. 24.—DaupIN, Rept., IV, p. 272, pl. tv, fig. 1.—MER- 

REM, Tent. Syst. Amph., 1821, p. 72.—KUHL, Beitr. z. ent u. Vergl. Anat., 

p. 128.—Har.an, Journ. Acad. Nat. Sci. Phila., VI, 1827, p. 10; Phys. Med. 

Res., p. 138.—Ho.prook, N. Am. Herp., II, 1842, p. 121, pl. Xvit. 

Scincus tristatus DAUDIN, Rept., IV, p. 296. 

Scincus er Ea ea GILLIAMS, Journ. Acad. Nat. Sci. Phila., I, 1818, p. 461, 

pl. xvi, fig. 2.—Hartan, Journ, Acad. Nat. Sci. Phila., VI, 1827, p. 11; Phys. 

Med. Res., p. 189.—HOLBROOK, N. Amer. Herp., IT, 1842, p. 101, pl. XXII. 

Scincus bicolor HARLAN, Journ. Acad. Nat. Sci. Phila., IV, 1824, p. ‘286, pl. Xvi, 

fig. 1; Phys. Med. Res., p. 139.—Cuvirr, Regne. Anim., 2d ed., IT, 1829, p. 62. 

Scincus americanus HARLAN, Phys. Med. Res., p. 139. 

Tiliqua quinquelineata GRAY, Griffith’s Cuvier’s Anim. Kingd., IX, Syn., 1831, p. 69. 

Tiliqua bicolor GRAY, Griffith’s Cuvier’s Anim. Kingd., IX, Syn., 1831, p. 69. 

Plestiodon laticeps Gray, Cat. Liz., 1845, p. 90.—DuMErRIL and BrBron, Erp. 

Gén., V, 1839, p. 705.—HoLBrook, N. Amer. Herp., 2d ed., p. 121, pl. xvu. 

Plestiodon quinquelineatum DUMERIL and BrBRoON, part, Erp. Gén., V, 1839, p. 

707.—Gray, Cat. Liz. Brit. Mus., 1845, p. 91.—GRAvVENHORST, N. Act. Ac. 

Leop. Carol., XXIII, 1851, I, p. 350, pl. xxxv. 

Scincus fasciatus HoLBRooK, N. Am. Herp., 2d ed., p. 127, pl. xvu1.—DE Kay, 

New York Faun., III, p. 29, pl. vu, fig. 17. 

Eumeces laticeps PETERS, Monatsb. k. Akad. Wiss. Berlin, 1864, p. 49. —Bocourt, 

Miss. Sci. Mex., Rept. 1879, p. 424, pl. xx D, fig. 6 

Mabuya quinquelineata F1TzINGER, N. Class Rept. Vienna, 1826, p. 52. 

Euprepis quinquelineata and fasciata WAGLER, Syst. Amph., 1830, p. 162. 

Puprepis de Castesby COCTEAU, Tabl. Synopt. Scinc., 1837. 

Plestiodon quinquelineatus and fasciatus HOLBROOK, N. Amer. Herp., II, 1842, pp. 

121, 127, pls. XVII, XVIII. 

Plates of head as in FP. skiltonianus. The dorsal scales of equal 

width, or the ventral not larger. Dorsal scales 28 to 34, and about 55 

from head to tail. Tail one and one-fourth or one and one-half times 

the body when perfect. Fore leg from elbow longer than head to ear, 

which is contained about four or four and one-half times in head and 

body. Hind legs, applied twice forward, reach to or a little beyond 

the ear; contained two and one-half times or less in from knee, three to 

three and one-half times in head and body. Free portion of long hind 

toe nearly three-fourths the side of head to ear; the fifth toe decidedly 

longer than the second. 

Coloration. 1. Black above, including the head, with five equidistant 

narrow whitish stripes, a dorsal and two lateral; the median bifurcat- 

ing at the occiput, the branches uniting at the rostrum. Each line 

usually on adjacent edges of the rows of scales (occupying half or 

third) and separated by one, sometimes two, rows of the ground color 
(** fasciatus”). 

2. The rest of the scales through which the three middle stripes run, 

black; the intervening scales light olive; the cephalic white line then 

fainter, and next the dorsal, until the whole space between the upper 

lateral stripes is olivaceous, with four dusky lines of dots along the 

middle of scales, head becoming reddish and wider (‘ quinquelineatus”). 



634 REPORT OF NATIONAL MUSEUM, 1898. 

3. Lateral stripes and dusky band becoming obliterated, first the 

upper then the lower, the head swelling still more; finally the body 

uniform greenish or reddish olive, whitish beneath, the head as broad 

as long and bright brick red. 

Of these stages the first is confined to very young (less than 50 mm. 

or 62.5 mm.). The red and broad-headed individuals, without distinct 
stripes, of whatever size, are males; the largest, with narrow head and 

distinct stripes, are females. 

More northern specimens do not appear to assume the red head and 

plain coloration. 
In Cat. No. 3129 the plates of the head are much as described in P. 

skiltonianus. The legs are much longer, the hinder applied twice for- 

{ff Cy 
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Fig. 125. 

EUMECES QUINQUELINEATUS LINNZUS. 

Adult male. 

el 

Texas. 

Cat. No. 9234, U.S.N.M. 

ward reaching a little beyond the eye; from knee contained three times 
in head and body or reaching halfway from root, two and one-sixth from 

head to between fore legs. Foreleg from elbow one and one-fifth times 

the head to ear, which is contained four and one-half times in head and 

body, which again is contained one and one-half timesin the tail. The 

width of head is two-thirds the length to ear. The body at the middle 

is encircled by twenty-eight rows of scales, and there are fifty-six from 

head to tail. 
Other specimens, however, vary considerably from this standard. 

Thus the number of dorsal rows appears to vary up to thirty-four, the 

highest I have yet observed, every intermediate number occurring from 

twenty-eight, the smallest. The longitudinal dorsal number is gener- 

ally fifty-five or fifty-six. With advancing age the head becomes 
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broader behind, until in the ‘“‘laticeps” its width is equal to the length 

above, and laterally to the distance from nostril to ear. The unusual 

expansion is chiefly in the cheeks, which are wider from above down- 

ward, and are completely ossified. 

The general color of head and body above is a dark olive green, with 

five nearly or quite equidistant bluish or greenish white stripes, 

one median and two lateral on each side, becoming blue on the tail and 

extending to the tip. The stripes are all of equal width, a little more 

than one-third the width of their intervals, and occupy rather less than 

the adjacent halves of contiguous rows of scales, sometimes only one- 

third. Between each stripe is a row of perfectly plain scales; the 

remainder of the white-streaked “rows being black. The interval 

between the two lateral white stripes is black; the others are all mar- 

gined by a line of black on the rest of the row of scales as stated, 

leaving on the back two dorsal rows, one on each side the median line, 

dark olive. Beneath the lower white stripe is an obscure dusky 

streak. The under parts are light salmon, tinged with bluish on the 

belly and sides of tail. 

The lowest lateral stripe begins on the upper labials and runs through 

the ear; the upper starts on the canthus rostralis a little in front of the 
eye. The median bifurcates at the occiput, sending two branches for- 

ward along the edge of the vertical, and uniting in a gentle curve at 

the rostral. : 

There is a white line down the posterior face of the thigh and another 

on the anterior face, both confluent with the lower lateral stripe, and 

becoming more broken on the tibial portion. The fore legs appear 
slightly spotted also. 

In some specimens, as Cat. No. 3129), the white lateral stripes above 

the fore leg run obliquely from one row of scales to another; one upper 

lateral stripe passes along the middle of the fourth row of scales from 

the median line of back, leaving two olive-colored rows, while its fellow 
on the opposite side is more as described. 

In many, in fact, in most specimens, the light stripe on the anterior 

face of the thigh is wanting. The upper lateral stripe does not always 

bound the exterior of the third row of seales from the middle of the 

back, but is frequently confined to the fourth, especially posteriorly, the 

line sometimes, as already stated, crossing from one row to the other. 

The ground color is sometimes entirely black; the stripes yellowish or 
golden. 

[ have in the preceding paragraphs confined my attention to the very 

young specimens usually known as the Humeces fasciatuus. With 
increasing age the stripes on the head become obscure and then disap- 
pear entirely, the head assuming more or less of a reddish tinge. The 
cheeks expand and become tinged, especially below and behind, where 
the large plates are ultimately folded into the cavity of the ear and the 
two or three floating triangular scales affixed along its anterior edge 
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are completely concealed or sometimes more or less blunted, contracted, 
or obliterated. With the disappearance of the cephalic stripes the 

median dorsal first becomes obscure; the ground color changes from 

black or narrow dorsal olive stripes to predominant light olivaceous. 

For a considerable time the black on the sides remains distinct and 

continuous, but ultimately is reduced to dusky margins to the scales, 

Sometimes the lateral whitish stripes disappear or are very obsolete, 

the black stripe remaining distinct; or the reverse may be the case. 

The lateral light lines are, however, quite late to disappear entirely. 

There is often a trace of the original black above in a line of dusky 

dots down the middle of the two dorsal rows of scales, and that of the 

third or fourth row from the central line of the back, formerly continu- 

ous stripes bordering the white. By degrees the lateral stripes become 

more and more obsolete, until there is only the faintest trace or they 

have disappeared entirely, leaving the body of a uniform greenish or 

reddish olive above and a light brick-red head as broad as long. The 

lowest lateral white stripe can usually be detected on oldest specimens 

as well as some of the dusky of the sides; the scales of the back, how- 
ever, become entirely uniform. 

In Cat. No. 4136 there is a distinct whitish stripe between the legs 

below what is ordinarily the lowest, making three on each side, the dor- 

sal wanting. This is seen more or less distinctly in other specimens, as 

Cat. No. 3178, théugh usually wanting. The various changes described 

do not appear to progress uniformly in all specimens. Sometimes a 

series of specimens of the same size will exhibit all the stages, except 

the earliest. 
Professor Baird has shown that the Scincus erythrocephalus, quinque- 

lineatus, and fasciatus are forms of the same species, the first name 

having been given to old males. 
From the preceding remarks it will be seen that I have adopted his 

opinion, combining in one all the three species described by Dr. Hol- 

brook as inhabiting the United States. This I have only done after a 

protracted examination of a large series of specimens from all parts of 

the United States. I have failed to find any constant distinctions in 

the external structure and relative proportions, while the differences 
of coloration are only those readily attributable to age and sex. It is 

well known that the characteristic markings of the skinks are most 

appreciable in the young. Now, in the present case none except the 

very largest have the coloration of erythrocephalus, none except the 

middle and the largest size (females) that of quinquelineatus, while every 

one before me with a head and body of less than 2 or 24 inches agrees 
exactly in coloration with the most typical fasciatus. To sum up the 

whole case, I feel very confident that the three (or four, including Dr. 

Hallowell’s P. vittigerum?) supposed species in reality constitute but 
one; that the species attains a much larger size in the more Southern 

States than the Northern, there going through all the stages of colora- 
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tion, and that the farther north the more is this restricted to the pri- 

mary pattern. 

Furthermore, it is probable, or even almost certain, that the females 

retain their stripes and other markings longer than the males, and 

have a much less tendency, if they exhibit it at all, to reddening and 

widening of the head, which would explain the differences in size of 

specimens otherwise similarly colored. It is almost certain that females 

never entirely lose their stripes and never assume the very wide head. 

A series (Cat. No. 4137) of three from Tyree Springs, Tennessee, though 

evidently the same species and of the same size (body and head nearly 

4 inches) represents very fairly the so-called P. erythrocephalus and 

quinquelineatus, the former being males, the latter female. As far as 

I have made anatomical examination, all the largest specimens (head 

‘and body 4 inches) of those with narrow head and distinct stripes (as 

Cat. No. 4136) are females; all those of same or even less size, with 

very broad, red head and obscure markings (as Cat. No. 4138) are males, 

and I have no doubt this may be taken as a rule in the present case. 

A figure of the details of the female is No. 3, page 177, of this book. 

The specimen is from Florida. 

The most northern, as at the same time the smallest, specimens having 

more the character of P. laticeps or erythrocephalus than that of the 

others, is in bottle Cat. No. 3150, trom Carlisle. The head and body of 

these barely measure 5 inches, and they were captured by myself in the 

same locality and at the same time with others of the same size agree- 

ing with S. quinquelineatus. The former are males, the latter females, 

as Shown by actual examination. 

The Plestiodon vittigerum of Hallowell from Michigan! belongs to the 

middle stage of this species, var. polygrammus. Ina large number of 

small skinks with median white line before me there is one which, in 

most respects like the small blue skinks, differs in having the fine bluish 

white lines on a black ground very narrow; the hind legs uniform 

black without any stripe. There is a third lateral stripe on each side, 

between the fore and hind legs, less distinct than the other, and a 

Short light stripe on each side the median one on the back of the neck. 

This is along the adjacent edges of the first and second row of scales 

from the median line, the inner edge of this first row involved in the 

median stripe. The posterior extremity of the oval light outline on 

the head above, instead of being connected with the end of the dorsal 

Stripe as its bifurcation, has the two branches curved outward, as a 

quarter circle, and connecting with the two supplementary short cer- 

vical stripes and not at all with the median. The belly is bluish, 

becoming white on the under surface of head; the rostral plate and 
sides of head anterior to the eye are white. 

I do not venture, in the absence of more specimens, to consider this 

as a distinct species; it, however, is markedly different in the character 

'Proe. Acad. Nat. Sci. Phila., VIII, 1856, p. 310. 
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of its stripes from any other before me. Its locality (Colonels Island, 

off the coast of Georgia, and not on the main land) is to be duly con- 

sidered. 

The Eumeces quinquelineatus is distributed throughout the eastern dis- 

trict, with the exception of the Canadian and Hudsonian subdistricts, 

and throughout the austroriparian, excepting the Texan district. The 

most northern locality from which I have seen a specimen is Michigan, 
as pointed out by Hallowell. Of its occurrence in Massachusetts, Prof. 
J. A. Allen wrote in 1868: 

A specimen is said by Dr. Storer to have been sent him from Barre, and to have 

been found in amud hole in that place by Dr. Joseph N. Bates. Mr. Linsley! givesit 

as occurring occasionally near New Haven. Dr. De Kay says it is not uncommon in 

the southern counties of the State of New York, but Massachusetts is quite beyond 

its usual northern range, and it can be expected to occur there but rarely. 

Itis rare in eastern Pennsylvania and New Jersey. In Texas I have 

it from Dallas, but have not seen or heard of it west of that locality. 
In its movements the Humeces quinquelineatus is active, but not nearly 

as much so as the Sceloporus undulatus of the same region. I kept a 

specimen in confinement for a considerable time. After it had been 

without food I introduced into the vivarium with it a number of wood 

lice (Oniscus sp.). Soon after, I observed the Humeces performing ex- 

traordinary movements, leaping about, turning somersaults, and rolling 

over. It soon became quiescent and died. On examination I found 

in its alimentary canal aggregations of the shells of the wood lice, and at 

other points bladder-like expansions of the intestine, inclosed by con- 

strictions. The contents of the canal were fetid, and it was apparent 

that the lizard had gorged itself with the Onisci, which it had been 

unable to pass. The result was decomposition, accumulations of gas, 

and death from wind colic. The gyrations of the reptile render it evi- 

dent that the disorder was no less painful to it than it is to mammals 

under the same conditions. 
Systematic authors generally have given this species as an inhabitant 

of Japan, and commented upon the fact as aremarkable exception to the 

usual laws of geographical distribution. I have examined a specimen 

from Simoda, Japan, and I have not the slightest hesitation in pro- 

nouncing the species distinet. The postnasal is divided into two 

plates, one above the other, instead of one, as in FH. quinquelineatus, 

together forming a narrow and high plate, as in ZH. septentrionalis. 

There is but one postmental plate. The frontal is smaller and scarcely 

or not at all in contact with the postnasal. The scales are much larger; 

the ten central above abruptly larger than the lateral. There are 24cr 

25encircling the body. The upper lateral stripe runs through the middle 

of the third row of scales from the central line (nearest the upper edge) 

and the two upper lateral are separated by but four rows of scales. In 

quinquelineatus the upper white stripe is generally along the adja- 

1 Storer’s Report, p. 41. 
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cent edges of the fourth and fifth row, and six rows intervene between 

them instead of the four. 

the posterior face of the thigh seen in quinquelineatus. 

There is no trace of the white stripe along 
Other differ- 

ences might be readily found, but these are quite enough to distinguish 

two species. 

from the fusion of the two seen in the Simoda specimen. 

In a specimen from Loo Choo there is but one postnasal, 

Dr. Hallowell 

has named one of the Loo Choo specimens above referred to Plestio- 

don marginatus, which is Humeces marginatus of Boulenger’s Catalogue. 

Ewmeces quinquelineatus Linnaeus. 

Catalogue 
No. 

Number 
| of speci- 

mens. 

3122 
3129 
3159 
3130 
4135 
3125 
3143 
3150 
3149 
3176 
4136 
3178 
4137 
3153 
3147 
$155 
4154 
4150 
4149 
4148 
4147 
4146 
4151 
4153 
4152 
4145 
4155 
4163 
4827 
4156 

6059 
5125 
7822 | 

8193 
8817 

9232 
4990 
5217 
4988 
$333 

9237 
4873 

5050 
9238 
9241 
4995 
4991 
4706 
4987 

4989 
5334 | 
9230 
5132 
6423 
4996 
9235 
9239 
9234 
8872 
9231 
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| Washington, District of | 

When 
Locality. collected. 

From whom received. 

l 
| Nature of 
specimen. 

(Ry sase toh ewe ce sewiactcaseen 
Virginia 
Arkansas River 
Fort Pierre, Nebraska... 
Eastern Nova Scotia 
Brid Carsubass|eceeeees ees 
West Northfield, Illinois -) 
Carlisle, Pennsylvania 
West Northfield, Illinois..|..--..---.------ 
HortasmithvArkansasi -: «-}eos coerce sees | 
Indian River, Florida 
Charleston, South Carolina 
Tyree Springs, Tennessee.|.----.-----.... 
Brazos River, Texas 
Columbus, Georgia 
IRCATIS AS ee Seas eee hyapaiatetarsiarsl| Stic ssn Bae 
Roane County, Tennessee.|.---------.---- 
TyreeSprings, Tennessee.|.----.--------- 
New Orleans to Galveston. 
GloucesteriVairpinideac.scloe- oss o4- see | 
Anderson, South Carolina. 

Indian River, Florida 
MUSSISSIP Pleo eae sa ete al etsaeceise ee 
Tyree Springs, Tennessee.|.....--.------- 
Mississippi, near Natchez.|-.---.-----.--- 
Foxburg, Pennsylvania 
Prairie Mer Rouge 
St. Catharines, Canada 

i 

Columbia. | 

Franklin County, Tennes- 
see. 

Charleston, South Carolina 
Abbeville, South Carolina. 
Northern Alabama 
Eutaw, Alabama 

| Kinston, North Carolina ..|.......... ahs: 

| Indian River, 

| Prairie Mer Rouge, Louisi- 

Missouri. 
| St. Louis, Missouri 

| Montgomery, Alabama 

Gloucester ViTrginiaices os) >-leccecese ese. 
INOLLOUM AVAL S INIA san cease Sees Eoeeee 
Knoxville, Kentucky ...-.|......-.-...... 
NEISHISSIPOleeeee nse e el enseee sBacgsads 

Aux Plains, Wisconsin .- 
Florida 

Southern Florida .........|..-----------+- 

Anderson, South Carolina.|.............-. 
Bridgers Pass, Wyoming. Seog se ssacbho ick 
Nor th GCarolinnecta 2: Aes lo sceemeeene ees 
Newbern, North Carolina. 

Korg smith Arkansas so se oe ce tee eee. 
BTaZOSREVEr, LOXAS< <o- solcs osccke aoe aoe 

July 13, 1876 
Gila River, Arizona. ..... —, 1873 

| Dr. Shumard 

C. W.R 
Dr. Woodhouse........-. 
PSH VANS, sea eee 

Dr. Shumard 
G. Wurdemann 

Prof. Owen 

Dr. Gesner 
Ss. Arny 
Prof. Mitchell 
Prof.iOwens. ose. 2.2 
E. B. Andrims 
Rev. 2 en 

G. Wur demann 
Dr. Shumard 
Prof. Owen 
BL Cawiailesicas-s-5--- 
S. F. Baird 
J. Fairie 

(Q)ike == aoa eee 
Re Kennicotth 22. <-- <==] 

aA Per hee See 
J.N.B. Scarborough .--. 

Lieut. Couch, U.S. A....! 
Prof. J. H. Mitchell 
Col. B. L. C. Wailes.-.---- 

eINONMICOthe ss ons ao 5s 
G. Wurdemann 
Dr. J. G. Cooper 

CRBSAGaMBess- ocs cons 
Capt. W. Holden .....--. 
Dr. B. F. Shumard 
Dr. G. Englemann 
Dr. B. F. Shumard 

do 

Alcoholic. 

Type. 

| Var. poly- 
grammus. 

Alcoholic. 
do. 

do. 
do. 

do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 

do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
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Eumeces quinquelineatus Linneus—Continued. 
¢ 

Number | Catalogue) oF speci eral ee When meus Nature of peci- | Locality. From whom received. par 
No. een collected. specimen. 

| 

9233 Ws eS2e sodas tek ee ind cee esl aebe a eee Ree Webicecisttecee ee ares Alcoholic. 
8801 1 Augusta, Georgia .......- Pep eecoseenee William Phillips do, 
9236 ACP) Lok akot eS ee Sek ee a Ot Pope og do. 
9240 LNB) dees to. wettest ee neeeee [cs caste ete as SUN 2 2 naan ore cpe = a do. 
9242 Go) C3) ae 28 LG ce ee ene ereeos eae Sear inekens eee eee mene do. 
9953 3 | Little Sarasota Bay, Flor- | —— —, 1875 | Prof. F. B. Meek be ee ae do. 

| ida. 
9700 2) Arlineton; Mloridals esse iee-sa-eeeee sore G. Brown Goode..-...--- do. 
4998 10 | Grand Couteau, Louisiana |.-.....-....-.. St. Charles College ..-..-.- do. 

11429 1 | Columbia, South Carolina.| July —,1878 | E. E. Jackson. .......--- do. 
12055 3 | Means Carmel, Illinois. ... =, 188) |, L. M. Dorner 22222 -.5-- do. 
12049 Ali. 2c 00". fees eee ae Nove — 188i evans OS. 2 sesso ne eee do. 
11877 3 ites Indiana .-.--.- |---------2----- Re Rid Sway ior. ase = eee do. 
11865 1} Arlington, Florida.-....-.. = = 1878) iG. BrowmiGeode=-- eee do. 
5732 1} North Carolina et <2 oss: o-|teo oe see nee ees C. Bi Adams-7 222. 22-2 do. 
8767 i | Bellevatle/Mlineiss. --2s2 cs |se ese eae eee eee Dr: As Reuss =cut sel se do. 
9052 2 | Ferry Landing, Virginia..|.......-.--.--- H.W. Wielshereas.- == do. 
9418 1 | Waukegan, Illinois ..--.-- Issncucasesaacce We MELner ons soma aeeee do. 
9744 1| Prince George County, |..-...-..--.... (eas ee eee eee do. 

Minny eat, 
1159 TAO Ge) Perce Ses Reece as el Rciocictere atte aie Clarence Griffin ....-.-... do. 

11843 1 | Fort Cobb, Indian Terri- |---...-----.--. Hi Palmer tee sne see do. 
tory. 

11866 1) Arlington a loridars see oes \ae ao asaneees oe GiB. Goode 2. 2s. sean do. 
11901 1 | Nashv UM EY yn del Cente = sl isan namoqae soe ae WG Som aylon no, aeclesieecr do. 
11898 LSet OS ee a eee eecree Me Se Saks eee eee etme Ota Sete eee do. 
11902 Laie teres 1G a eee eee eee el seine Sete Seeger eee oe Os sueeee eee do. 
11917 Lbasce Gli AeA Ailes Grice saan an eraser erate seller WOE eee oe eerie do. 
12003 12 | Georgiana, Florida.-...-.. Bees oeeesacan WE VW ie Lele eee terrae do. 
12704 1 | Lookout Mountain, Ten- |..........-.-.. SV WEE OX ee cer arate do. 

nessee. 
13257-60 4 | New Orleans, Louisiana...|..--....-...--- Dr. R. W. Shufeldt .---.. do. 
13262-5 a lsees Ope Sess ee OA OF aise | ace tee enue os eee QoL see: Settee do. 

14782 1 | St. Louis, Missouri --..---. G. Erurter eee do. 
14113 1 | Huntington, Tennessee - E. M. Hawkins. -...-..-.-- do. 
14594 1 | Oakley, South Carolina | F. W. Hayward do. 
16694 1 | St. Marys, Gearmiae 22 ee Sesose eek ceneee | C. F. Batchelder do. 

15378=80 | ose aceese New Orleans, Louisiana ..|..........----- Dr. R. W. Shuteldt ..---- 
16268); 2ets2eee. Natural Bridge, Virginia .|.....-..-......| Pewee eee 
11647 |e se sso ass Washington, miiptaict of |oc2ia8n.0-2 Geo. Arthur Quives..--. 

Columbia. 
UT (SN eee ocr | Marshall Hall, Maryland -|.--....--.-.--. 1 De Ney) og) 0) 
214ON | Baaese oe Hot Springs, Arkansas ---|-----.--------. H.H.and C.S. Brimley... 
223447 oss asta | Lake Kissimee, Polk [oretetcceeeeeee Win. alin erieee ssc 

County, Florida. | 

EUMECES SKILTONIANUS Baird and Girard. 

Eumeces skiltonianus Corr, Check-list N. Am. Rept., 1875, p. 45.—Bocourt, Miss. 

Sci. Mex., Rept., 1879, p. 433, pls. xxu, A, fig.3; xx, A, fig. 3.—BOULENGER, 

Cat. Liz. Brit. Mus., 1887, III, p. 373.—SrresNEGER, N. Amer. Fauna, No. 7, 

Pt. 2, 1893, p. 201. 
Plestiodon skiltonianum BatrRD and GIRARD, Proc. Acad. Nat. Sci. Phila., 1852, 

p. 69; Stansb. Exped. Gr. Salt Lake, 1852, p. 349, pl. rv, figs. 4-6; Rept. U.S. 

Expl. Surv. RicRy Bt: 459851859) pws: 

Eumeces sp. HALLOWELL, Proc. Acad. Nat. Sci. Phila., 1854, p. 95. 

Eumeces quadrilineatus HALLOWELL, Rept. U. S. Expl. Surv. R. R., Pt. 4, X, 1859, 

p. 10, pl. 1x, fig. 3. 
Eumeces hallowellii Bocourt, Miss. Sci. Mex., Rept., 1879, p. 485, pl. xxi1 E, figs. 

7, 7a.—BOULENGER, Cat. Liz. Brit. Mus., 2d ed., III, 1887, p. 373. 

Frontal transversely rhomboid, the lateral corners truncate and in 

contact with the second postnasal, separating the postfrontals from 

the two internasals (of the two pairs, the latter about one-half smaller). 

Nasal between internasal, rostral and anterior half of first labial. 

Behind it a small, squarish postnasal, nearly equal to it and resting 

At RRB AS 

yet age « 

DATE A terete cle 1 F- 
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partly on the second labial; this succeeded by a second, twice its 

area and height; higher and half as long as the loreal and in contact 

with both frontals and postfrontals. Upper labials, seven or eight. 

The two central rows of dorsal scales are abruptly larger than the 

next. Twenty-four or twenty-six rows of scales around body, and 

about sixty-three from head to tail. 

Young, clear olive, with two white stripes on each side, inclosing a 

black space, and the upper bordered above by a black line; the lower 

with one less defined. The stripes on adjacent edges of two rows of 

scales, the middle of the two lower, stripes ten or twelve scales apart 

across the back. Back with two median rows of olive scales. Upper 
stripes involving exterior half or third of the second row from the mid- 

dle, and not half as wide as their interspace. Legs without stripes; 

Fig. 126. 

EUMECES SKILTONIANUS BAIRD AND GIRARD. 

x €. 

Califoruia. 

Cat. No. 11756, U.S.N.M. 

with age the stripes become more or less effaced ; the head above reddish 

olive. In variety amblygrammus the white stripes broader, occupying 

adjacent two-thirds of two rows of scales, the upper stripes half the 

width of their dorsal interspace, which is uniformly black. 

Limbs short; hind leg, from knee, contained three and one-half times 

in head and body. The fifth hind toe is rather shorter than second, the 
free portion of longest about two-thirds the side of head. 

In Cat. No. 3172a, the type, there are twenty-five to twenty-seven rows 

of scales around the body, varying with the region, and fifty-eight to 

sixty-three from occiput to above anus. The hind leg reaches forward 

halfway to the middle of the insertion of the arm; the forelegs only to 

the gape of the mouth. The hind leg, from knee, is contained about 

three and two-thirds times in head and body; the head to ear five and 

one-half times. The arm, from elbow, is about equal to head to ear. 

NAT MUS 98——41 . 
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Tail broken at tip, but apparently about one and one-third times the 

head and body. The tailis strictly tetragonal and equilateral to the 

end. In nearly all good specimens, however, it is cylindrical. 
In Cat. No. 3172b, from same locality with the type, but of considerably 

smaller size, there are twenty-six rows of scales around the body and 

sixty-three from occiput to anus. The hind leg applied forward twice 

reaches halfway between the arm and the ear, the forelegs to the gape: 

The hind leg, from knee, is contained rather less than three and one-half 

times in the head and body; the head to ear about five times; the tail 

is trihedral, the base above and smaller than the sides. From this it 

appears that the older specimens have the body proportionally rather 

more elongated than in younger; the tail longer. 

There appears to be a considerable difference in the size of the limbs, 

especially the hinder. This is smaller in the type of Dr. Hallowell’s 

Eumeces quadrilineatus than in most other specimens. The head never 

appears to become very broad, not exceeding two-thirds the length 

to ear. 

The prevailing color of this species is a greenish olive above, with four 

white or greenish-white stripes, the space between the two lateral 

black, the upper stripe bordered internally with black. The stripes on 

the back are separated by an interval one and one-half times that 

between the two lateral. On the back are two central rows of scales 

of the ground color, each sometimes with a narrow posterior border of 

dusky or black. The white stripe on either side occupies the outer 

third (or angular portion) of the adjacent row of scales, and the inner 

half of the next outer (or of the third from the median line) the inner 

half of the second row from the median line black, forming the line just 

mentioned. The black -lateral stripe occupies 22 scales on the sides, 

succeeded inferiorly by a white stripe two half scales wide, or rather 

on the lower third of one row and the upper half of the next. Between 

the centers of the two lower lateral stripes on either side there thus 

intervene twelve rows of scales. The under parts are of a light salmon 

color, the belly and sides of the body dull bluish. 

Another specimen (Cat. No. 3131) has the lower lateral stripe on one 

row higher up, leaving but 12 in the dark part, or ten from its middle to 

that of the fellow across the back. There are but twenty-four rows of 

scales around the body. Here, as in the other, the upper white stripe 

begins on the canthus rostralis, just behind the nostrils but rather 

indistinct to above the eye. The second begins along the upper labials 

and runs back through the ear, and above the insertions of the limbs. 
Both are quite distinct on the tail, where this has not been reproduced, 

the ground color being rather bluish. 

With advancing age the clearness of the markings disappears, and 

_there is at first only a line of black spots on the back on the inner half 

of the second row of scales from the middle of the back, two full rows 

intervening between the two. This is a remnant of the black border- 
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ing internally the upper white stripe, which is faintly traceable. Then 

comes a dusky lateral stripe, each scale, however, with a little olive at 

the base. The lower white stripe is very faint. This is the coloration 

in the type specimen Cat. No. 3172a. In the largest specimen, Cat. No. 

318la, the upper parts are entirely uniform olive, lighter than in the 

young, the four and five rows from the middle of the back having the 

scales edged slightly with brown. The middle row of large scales 

beneath the tail is plain light-salmon color, the line connecting it with 

the adjacent rows dusky. In old specimens the limbs are shorter, rela- 

tively, than in young ones. In the latter, when appressed to the sides, 

they touch or overlap a little, but in old and large ones they may be 

separated by a space equal to the length of the hand. 

Var. amblygrammus.—A specimen from Fort Humboldt (Cat. No. 166) 

differs from others before me from California in having the dorsal inter- 

space uniformly and continuously black as well as the sides; the four 

bluish-white stripes are very sharply defined, the upper from the nostril. 

The upper lateral stripe occupies the adjacent two-thirds of the second 

and third rows of scales from middle of back and is half as wide as the 

black dorsal interspace. In all other specimens the upper light stripe 

occupies at most onty adjacent halves of scales, usually only adjacent 

thirds (especially above), and the width is one-half the dorsal band, 

which is always olive edged with biack. 

i have seen the Humeces skiltonianus from Cape St. Lucas, Lower 

California, on the south, to near the Canadian boundary on the north. 

It is quite abundant and is active in its movements, frequently expos- 

ing itself in the open sunshine. 

Dr. Merriam notes in his report on the Death Valley expedition that 

“specimens of this small lizard were obtained in the Panamint and 

Argus ranges in the Great Basin, and in Kern River Valley and the 

Canada de las Uvas (near old Fort Tejon) on the coastal slope of the 

Great Divide in California.” 

Var. brevipes.—In a large and probably old specimen (Cat. No. 12558) 

there is but one mental plate, and the limbs are considerably shorter 

than in the adult of the typical form. The color is also modified in a 

way which is different from that seen in other adults. Additional 

specimens are necessary to determine the question of the rank of this 

form. It diverges, however, so widely from the normal that I describe 
it under a distinct name. 

The limbs, appressed to the sides, do not meet by a space equal to the 

length of the forearm and hand, which is more than double the space 

between the limbs in the adults of the typical variety. The hind limb 

is one-third the length from the groin to the end of the muzzle. The 

tail is unusually robust, but the extremity is lost in the specimen. In 

coloration the dorsal ten rows of scales are all alike, dark olive, bor- 

dered with brown. There is a pale spot on the outer border of the 

scales of the third row from the median line on each side, which gives 
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the impression of an indistinct narrow pale streak. Belly and posterior 

gular region blue; chin, throat, a crossband at axille, and the inferior 

surfaces of limbs and tail, light yellow. The external border of the 

broad median row of subcaudal scales (which are twice as wide as 

those of the adjacent rows) are bordered with plumbeous, forming two 

narrow streaks. The scales of the upper side of the tail are brown 

bordered. The dimensions equal those of the largest adults of the 

usual type. 
Eumeces skiltonianus Baird and Girard. 

Catalogue} Number . P 
N 5 of speci- | Locality. From whom received. Nature of specimen. 

Us mens. 

3172 2 | California, 22. occ sccec edema s| nee om ne ee ose is wee email Type. 
3168 ve eee ili pear -| Lieutenant Williamson 
3140 A} Ore PONG TOY eee ae eee  eeoleloem 
3108 2 | Monterey, California ...-... A.S. Taylor 
3181 2| El Dorado, California. .-..--- iD istiny ye seco cee oe Sedsee 
3131 1 | San Pedro, California.-..-.--- Lieutenant Trowbridge. --.- 
3171 1 | San Diego, California. .--.-. Dr Hammond ee--s-se-e eee 
3170 2 | San Francisco, California .-..| R. E. Cutts....-..-.....-..-. 
3166 1 | Fort Humboldt .........---- Lieutenant Beckwith. .----- (EA. 8s. amblygram- 

MUS.) 

3148 1 | Pitt River Valley, California) Lieutenant Williamson... .. 
9053 1 | Oakland, California ......-.. Ke Hemphillcfco 4: Ua seance Alcoholic. 
9229 2 | El DoradoCounty, California} Dr. C. C. Boyle .-..-.-.------- do. 
9227 RQUMOF Vii nintienas. ais Re Ue 2 aR Bk as Sain ince do. 
9228 Ne ae Spm rma eo a Sea ea STS tae ww Cte er te do. 
5310 4 | Cape St.Lucas, L.California.| John Xantus ......--.-...-- do. 
6282 1 | Clarks Fork, Lower Koot- | Dr. Kennerly ....--..---.--- 

enai River. 
6583 1 | Monterey, California.....--- Dri Canfield. 2:.=.2282=5-2e= 

11756 2 | Fresno, California .-.-.-.--- Ge Bisen.coso nthe 
11758 1 el see (Bae ae ewe aes 7 eee tee ee mer = 
11795 Da teiierat GO. ee oie ee een omens ae G0. css eeaeeenee eee 
11797 DiiWaceimrate 7 ORE sertine cerca semi lor doe Sera e See netn ones = 
11799 eee GO ss ea cose seem aemee (ihe ABS Se Se ceacelc 
12559 Ue see 0-2 0 S8 3 reece OD) 2 ssc cee eae 
13941 1 | Berkeley, California ...--...- BONG. Steams). 2--4-55-454 
13774 1 | Fort Klamath, Oregon .-.--.-- Capt. C. Bendire ...-.-..-.-- 
12558 1 | Fresno, California ........-- Gu BISON 5.2 cance cee mene ae (E. s. brevipes.) 

U.».| Sex Alti 
N.M| and Locality. t de. Date. Collector. 
No. | age. ee 

Feet 
18598 | adult. | Argus Range, Maturango Spring, California -.-.-..|....--.. May 8 Fisher. 
18599 | adult. |.-..-. GOs 552 Jas Pere cent tebe nsec anid rtaecee May 3 | do. ; 
18600 | adoles. Pansat Mountains, head of Willow Creek, Cal- |! 7,000 | May 10 | Nelson. . 

| ifornia. 
18601 | adult. | Kern River, 25 miles above Kernville, California.-..|.....--. July 4 Fisher. 
18602 | young.| Soda Springs, North Fork Kern River, California -.|..-..... Aug. 15 | Bailey. 
18603 |adult.-| Old Hort/TLejon: Califormiay 2 - csc. ---ee ee ee seas) ae eo July 5 | Palmer. 
18604 | adult. |-.... ri (se Se Se esa amooLee as memaeecic July 8 do. 

Number 
Catalogue of speci- Locality. From whom received. F 

mens. ‘ 

| ; 
ie3Y 23a ee ae SE Orcutt, San Diego County, California...) C. R. Orcutt. ? 
UG P39) ee geet San Diego County, California ......--.-. do. P 

TOUT G= (oan acts = Salem, Oregon ..= 2225 teen eee O. B. Johnson. ? 
16523") 2. 5<-5'< << San Diego County, California -.-......-- C. R. Orcutt. t 
OSU ase eked Ba Witch Creek, Santa Ysabel, San Diego | H. W. Henshaw. ‘ 

County, California. ' 
DW dale |eccecan as |ae-ee G0 2552). -o. eon Gee a oes do. 
20985 ihe aseiee| fs... do; 5252.20.25 - See eee ee do. 
QOO15 Sane was =. Ukiah, Mendocino County, California. . do. : 
LGD emcees © miele Jacumba Hot Springs, San Diego Dr. E. A. Mearns. 

County, California. 

1 About. 
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EUMECES GUTTULATUS Hallowell. 

Eumeces guttulatus Copr, Check-list N. Amer. Rept., 1875, p. 45.—BOULENGER, 

Cat. Liz. Brit. Mus., III, 1887, p. 369. 

Lamprosaurus guttulatus HALLOWELL, Proc. Acad. Nat. Sci. Phila., 1852, p. 206; 

Sitgreaves’ Exped. Zuni and Color. River, 1853, p. 103, pl. Iv. 

Plestiodon guttulatus HALLOWELL, Proc. Acad. Nat. Sci. Phila., 1857, p. 215. 

Plates of head generally similar to those of P. quinquelineatus. The 

frontal small, transversely lozenge-shaped, and about equal to the post- 

frontals. Quite acute laterally, where it touches the posterior post- 

nasal. This is higher than the loreal and is about twice the area of the 

anterior post nasal passing above it, the two of about the same length 

and together about as long as the loreal. The limbs are short, the 

hinder applied forward, reaching halfway to the ear, and contained 

rather more than two and one- 

half times in the body. The 

forelegs reach to the angle of 

the mouth and are longer than 

the head. The hind leg from 

knee is contained three and 

one-half times in head and 

body and is one and one-third 

times the head to ear, which 

again is contained four and 

one-half times in head and Fig. 127. 
body. The first toe is rather EUMECES GUTTULATUS HALLOWELL. 

2) x 9 
A ae 

shorter than fifth; the free por- 

tion of longest toe very little 

more than half the head (to 

ear). Scales on sides arranged very obliquely, so as to render it impos- 

sible to count the encircling series. There are, however, about twenty- 

eight rows, and about fifty-seven from head to tail. 

The very young in this species (head and body, 37.5 mm.) is entirely 

black, the end of the tail becoming bluish; each plate on the side of 

the head above, each labial, upper and lower, and each mental plate 

with a conspicuous, rounded, bluish-white spot occupying all but the 

outer border. The effect is that of three rows of spots on the side of 

head and one on each side the chin. The middle lateral, or that on 
the upper labial, is continued backward as a large spot in front of the 

ear and another on its posterior edge running out behind into a point. 

There are traces of similar spots on the other cephalic plates, but 

much less distinct. 

With advancing age the ground color becomes more olivaceous. paler 

beneath, each upper scale with a posterior margin of darker olive 

very well defined. These characters continue until the specimen is 

75 mm. long, head and body (Cat. No. 3162), the spots on the chin only 

disappearing in the pale olivaceous green of the under parts. In Cat. 

No. 3162 the light line through the ear is continued faintly to the foreleg. 

Arizona. 

Cat. No. 8176, U.S.N.M. 
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Eumeces guttulatus Hallowell. 

Number o : : | When - Va 
Cali nene ene Locality. | collected. | Erem whom received. | ee 

; : a toe a 

3179 2) iHeadiot@imeronn.-c=<. ---)-e=s-- eres OH Clarke peeeeeaaesaee 

3162 1 | Matamoras, Texas .-.-..--. aatldee ds saree | Lieutenant Couch ....--- 

3182 1 | Little Colorado ....-------.!.-------------- Captain Sitgreaves...... 

3165 1| Between Guadalupe |............... General Pope..-.-.-. -..- 
Mountains and Rio 
Pecos. | 

3114 1 | Near San Francisco.....--|---.----------- General Emory.......--- 
3115 1 | Upper Arkansas---.--..--- (socessdenaescn. Lieutenant Beckwith -.. 

3163 1 | San Elizario, Texas ..-..--| Aug. 1,1855 | General Emory-.---.--.--- 
3160 1]; Westen (Rexass-22-2b esol sol ese tees Oss Shicp sees gcase a> | 
8170 || Arizone® ctoceccesan- seer — —, 1871 | Expl. W. of 100th M ..-..| Alcoholic. 
8176 7) |p Aer OL Sa Saas 53625 sce sae —— —, 1871 |....- Cotes eee eee arene | do. 

9231 | 1 | Gila River, Arizona-......'.----.....----- Dr. C. G. Newberry .----.| 
11598 1 Nearlat, c00r se ecrecisaer er bers’ + Go eee Capt; J.-L Oper==——- === 

| 

To these localities my friend, Mr. T. D. A. Cockerell, has added Las 

Cruces on the Rio Grande, New Mexico, from which place he sent me 

a Specimen. f 

EUMECES OBSOLETUS Baird and Girard. 

Eumeces obsoletus Copr, Check-list N. Amer. Rept., 1875, p. 45.—Bocourt, Miss. 

Sci. Mex., Rept., 1887, p. 448, pls. xx A, fig.4; xxi D, fig. 4.—Cops, Bull. 

U.S. Nat. Mus., No. 17, 1880, p. 39.—BoULENGER, Cat. Liz. Brit. Mus., ITI, 1887, 

. d74, 

ee obsoletum BAIRD and GIRARD, Proc. Acad. Nat. Sci. Phila., 1852, p. 129.— 

HALLOWELL, Sitgreaves’ Exped. Zuni and Color. Riv., 1853, p. 111.—Barrp, 

U.S. Mex. Bound. Surv., Rept., 1859, pl. xxv, figs. 9-16. 

(Type, Cat. No. 3133.) The character of the cephalic plates appears 

to be essentially the same asin HL. quinquelineatus. The limbs are short; 

the hinder applied forward reach just three times to the tip of nose. The 

fore legs reach forward to the angle of the mouth. The hind leg from 

knee is about one and one-fifth the head to ear, which is contained five 

times in the head and body, the hind leg from knee, four and one third 

times. The neck is thick; the width of head three-fourths the length. 

The toes are short and thick, the fifth hinder decidedly less than the 

second, instead of longer, as in quinquelineatus. The toes are all short; 

the free portion of longest less than half the head to ear; the fifth less 

than second. Claws long, acute. There are twenty-six rows of scales 

around the body, and fifty-nine from occiput to tail. 

Adult light yellowish or reddish blue, each scale with a dusky border, 

greenish white beneath. Head with a reddish tinge. Young black, 

the tip and sides of chin white; the labials spotted with white. Five 

very faint whitish lines; the upper lateral on adjacent edge of scales; 

the lower distinct only on side of neck. Faint spots on side of neck, 

cephalic plates above not spotted. 
This species appears to be characterized among its immediate allies 

by the shortness of the hind toes, the fifth hind toe conspicuously 

shorter than the second. The description given above is from the type 

(Cat. No. 3133), which is an old individual. | 
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Ina single very young specimen (Cat. No. 3113), head and body 

thirty-four millimeters long, I find what I consider the very young stage 

of this species. The distance from the centers of insertion of the fore to 

thatof the hind leg is one and one-half times that from the former to the 

snout. The hind leg applied forward twice, reaches a little more than 

halfway from arm to ear, and is contained two and two-thirds times in 

the head and body. The hind leg from knee is contained three and 

one-half times in the head and body. The fore leg from elbow is about 

equal to the head. The fifth hind toe is decidedly shorter than the 

second, the free portion of longest toe barely exceeding half the side of 

head. The head is broad, depressed. The color is an intense black, 
rather bluish beneath. There are five excessively faint, slender, whitish 
lines, a median dorsal, an upper lateral on the adjacent edges of the 

if 
Co LL pet] 
CEG 

Fig. 128. 

EUMECES OBSOLETUS BAIRD AND GIRARD. 

x $. 

Arizona. 

Cat. No. 14776, U.S.N.M. 

third and fourth rows of scales. The lower lateral stripe is only appre- 

ciable on the neck. The extreme tip of the chin and sides of head 
beneath are whitish; the sides of the jaws are similar, but the sides of 
the labials are dusky. The posterior labials each have a large spot of 
white continued one anterior to and another behind the ear. The upper 
lateral stripe is continued along the side of the upper surface of the 
head, but the plates are not spotted. 

This type of youngest coloration differs from that of guttulatus in the 
presence of fine light lines instead of a uniform black. The tip and 
sides of chin are entirely whitish, with an occasional dusky spot, instead 
of having each plate on the sides spotted sharply with white. The 
lower labials are more continuously whitish, and the upper are white, 
with the upper and lateral edges dusky, instead of having each labial 
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black with a central white spot. The posterior upper labials, indeed, 

are spotted, and there is a spot anterior to and one behind the ear, but 
no farther, neither are there the spots on the sides of the head above, 

but, instead, a faint continuous line. 

I have before me no such series of specimens as of guttulatus, but one 

nearly as large as the type Cat. No. 3161 is distinctly marked with nearly 

black lines on a light olive ground, the upper labials distinctly spotted. 

There is a broad central stripe of the light olive, occupying the adjacent 

two-thirds of the two middle rows of scales. The upper edge of the 

second row, however, is olive, this color interdigitating with the black 

on the outside of second row. In this respect it differs from the corre-_ 

sponding stripe of multivirgatus, in which the adjacent thirds of the 

first and second rows are involved in a common brown stripe. The ~ 

adjacent edges of the second and third rows of scales are brown. This 

is followed by four light and three dark stripes, The most conspicuous 

markings, however, are the four dark stripes on 42 rows of scales, the 

central third of the space being plain olive, the two dark stripes on 

each side of this being nearly equal to each other and to their olive 

interspace. The scales have no dusky edging behind in the light 

stripes. This differs from multivirgatus again, in having the inner 

dark dorsal stripe as small and even smaller than the other, instead of 
larger. 

In Cat. No. 4140, still larger than the type, the upper dorsal dark 

line has disappeared, leaving the lower quite distinct (separated from 

its fellow by four rows of scales). All the dorsal scales are margined 
behind with dusky. 

All the other large specimens are entirely without lines. All the 

scales edged behind with dusky. Cat. No. 3161, however, has none of 
the scales with dusky edges behind where oe by the olive stripes. 

In respect to the very largest specimens I have no means of deciding 

as to whether they really belong here or to guttulatus. I have decided 

the question chiefly on account of the short legs and hind toes. One 

of these from Matamoras, Cat. No. 3151, is the stoutest North American 

skink I have ever seen. The head and body together measure 5 inches; 

the head is 27.5 mm. wide, or equal to the distance from nostril to ear, 
and the circumference of the perfectly cylindrical body where thickest 
is 100 mm. 

The postnasal plate is sometimes absent. Such is the case in Cat. 
Nos. 4770, 5247, and 7842. In Cat. No. 9225 it is present on one side 
and absent on the other. These have 28 rows of scales, except Cat. No. 
7842, which has 26, 

Some exceptional forms of Eumeces obsoletus have been sent me from 
Douglas County, Kansas, by Prof. F. H. Snow, of Lawrence. It is rep- 
resented by three large adult individuals of very light colors. They 
differ remarkably in the scuta of the nose. In one the frontonasals 
and supranasals are in contact; in the other two they are separated by 
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the prefrenals. In the former there is one prefrenal on both sides, and 

a postnasal on one side. In No. 2 there is a postnasal on each side, 

and two prefrenals, one above the other, on one side only. In No. 5 

the postnasal plate is elevated and is in contact above with the inter, 

frontonasal. On one side of the head it is divided by a horizontal 

fissure into two scuta, one above the other; the other side is undivided. 

The hinder leg measures one-third the distance from its base to the end 

of the muzzle. When extended along the side, the fore and hinder limbs 

just touch the extremities of each other’s claws. The second and fifth 

posterior toes are of equal length. Color pale ashen, with a bluish or 

greenish tinge. The external edges of the scales of the second row 

from the median line are brown, forming a longitudinal line on each 

side. In the same way the edges of the scales of the oblique lateral 

rows of scales are brown. These oblique brown lines are each six or 

seven scales long; anteriorly they become more longitudinal, two paral- 

lel lines running backwards from above the superior border of the ear. 

Superior labial plates brown-edged. Scales of posterior faces of limbs 

brown-edged. 

Measurements.—Length to vent, 101 mm.; length to axilla, 38 mm.; 

length to meatus of ear, 20 mm.; length of hind leg, 32 mm. 

No. 1 is colored like No. 3, omitting the dorsal lines; No. 2 is like No. 

1, except that the lateral brown forms a loose band. 

This species is characteristic of the Central region of the Nearctic 

Realm, not occurring in the Eastern, Austroriparian, or Pacifie regions. 

It overruns a little into the borders of the Texan district and the Sono- 

ran region. It ranges from the Platte River, Nebraska, on the north 

to the city of Chihuahua on the south. Mr. Marnock obtained this 

species near Helotes, Texas, where it is rare. I saw, but did not suc- 

ceed in capturing, a lizard which I suppose to belong to this species, 

near the head waters of the Medina River. It was of dark tints, with 

light spots on the sides of the head, like the younger stages described 

by Professor Baird. It was concealed beneath the bark of a log, and, 

evading for a considerable time my attempts to take it, finally escaped. 
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Eumeces obsoletus Baird and Girard. 

Number 
Daiieere of speci- Locality. From whom received. Nature of specimen. 

ae mens. 
+4 =} - — 

3133 1 | San Pedro, Texas...... ..-. Colonel Graham ...........- Alcoholic. 
3161 1 | Llano Estacado, Texas -..--- CaptainvPoper-e-ececeeenee do. 
4140 1 | Platte River, Nebraska..... Or Hammon diss oe seems eer do. 
3157 1 | Santa Caterina, Nuevo Leon | Lieutenant Couch .......... do. 
8151 1 | Matamoras, Mexico.........].---- GO 2542 s-eedscnaheoo seas do. 
3113 Ty (Coak@reek <2. -= emi seme Lieutenant Whipple-....---. do. 
3117 2)| Paso, Lexas:---ee-s225 7-6 Jikis lark pas eens senate do. 
9048 Dl eee Gh) Sop age eseaemeneotiesd| lace: iGRagsnoocpseeeoocecerose do. 
7842 1 | Fort Reynolds..---..-..-.-- AS Clone ase eeaeeaeeeee do. 
9222 1 | Matamoras, Mex COs. cere oct eicteteineleteeleetatniate ane eee elias do. 
5049 1| Fort Riley, Kansas.....-.... Ho Brandtiecee ence eeeee == do. 
4770 Te sope CWE cua creaenee ocobsnoealscane dO 2ucctnicestesscee oem do. 
9224 1 | Santa Caterina, Nuevo Leon | Lieutenant Couch, U.S.A ... do. 
9225 1 | Platte River. --.-<....52---= eas wiken A. Hammond, do. 

8180 AOR Bassano oon-esoseconacodc. Dr CViarrOwierkies nossa do. 
9220 iy Lamanlipas screencast Lieutenant Couch,U.S.A ... do. 
9223 1 | Mexican boundary, Texas | Dr. C. B. Kennerly .........- do. 

survey 
5247 |) Bexasy.ke4. oc ecastsewseceese do. 
9226 Gl Rierers otettatere eis iaiete oiniarsroteaere aetertat do. 
9221 1 hiss ae eats se ro ae tetera do. 

14776 1 | Ash Creek, Arizona - - do. 
15615 ft | :Arizona te. 22 12-ses do. 
15649 1 | San Diego, Texas ....-...... : - : do. 
15862 | Lucson vArizona--a- eee ees do. 
17083 1 | Cameron County, Texas é do. 
15714 1 | Prescott, Arizona.........-- Capeaa W.L. Carpenter. ... do. 
22271 1 | Las Cruces, New Mexico....| T. D. A. Cockerell........... do. 

EUMECES EPIPLEUROTUS Cope. 

Eumeces epipleurotus Corr, Bull. U.S. Nat. Mus., No. 17, 1870, p. 40. 

Fig. 129. 

EUMECES EPIPLEUROTUS COPE. 

x 3. 

Texas. 

Cat. No. 5263, U.S.N.M. 

The species belongs to the group of the E. quinquelineatus, having @ 

small postnasal in front of the base of the preloreal, and has but twenty- 

four.rows of scales. The preloreal reaches the transverse interfronto- 

nasal, which is smaller than each prefrontal. The limbs are not very 

short, being separated when applied to the side by a space less than the 
length of the forefoot. The coloration is as follows: The median dorsal 

pale band covers only the adjacent halves of the two median rows of 
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seales. A black band bordering itoccupies theremaining half of the row 

with the adjacent half of the next row. The remaining half of the next 

row is occupied by a pale band. A black line passes along the adja- 

cent edge of the next row, whose middle is white. The external edge 

of the same row is involved in the superior edge of a wide band, which 

covers two rows and two half rows. Thus there are three dark bands 

on each side of the middle line, the inferior being the widest. Alto- 

gether they cover only five and a half rows of scales on each side. 

There are also no lateral light bands, as in many species, but the color 

of the abdomen extends to the lower dark band. Size rather small; 

length of head and body, 70 mm. 

This species is allied to the EL. leptogrammus Baird. Most of the speci- 

mens of that species have twenty-six rows of scales, but one of them 

has twenty-four. In all the specimens of the latter the internasal is 

relatively larger, equaling, or nearly equaling, a prefrontal; in LF. epi- 

pleurotus it is about half as large as a prefrontal. The rostral plate in 

E, epipleurotus is more elevated and acuminate above, its lateral labial 

border being about one-third the remainder, while in F. leptogrammus 

it is more than half the length of the same. The anterior vental is 

smaller. The appressed limbs of the H. leptogrammus touch each other. 

It is possible, but very uncertain, that Boulenger is right in supposing 

E. epipleurotus to be the adult of EH. leptogrammus. 

I find but one specimen at present in the U.S. National Museum 

which is the original type. 

Eumeces epipleurotus Cope. 

| Number | | 

Eaeelogne of speci- Locality. From whom received. | Nature of specimen. 
: mens. 

: ie = = |— SS 

5263 1 | Northern boundary of Texas | JieH Clarks sssecsese eee Alcoholic; type. 
| | 7 

EUMECES LEPTOGRAMMUS Baird. 

Eumeces leptogrammus Corr, Check-list N. Amer. Batr. and Rept., 1875, p. 45.— 
BOULENGER, Cat. Liz. Brit. Mus., III, 1887, p. 378. 

Plestiodon leptogrammus BatrD, Proc. Acad. Nat. Sci. Phila., 1858, p. 256. 

Head short, rather broad, and with the lateral profile sloping con- 

siderably or quite convex. Cephalic plates much as in quinquelineatus, 

though the posterior postnasal sometimes entirely above the first, or 

divided in two. Seven upper labials. Limbs short and weak. Hind 

leg laid forward twice reaches midway between arm and ear, and 
from foot is about one-third the head and body; from knee is contained 
nearly four times. Fore leg from elbow is not equal to head from 
Snout to ear, which again is contained four and one-half times in head 
and body. Tail one and one-fourth times the head and body; cylin- 
drical. In one specimen twenty-four rows of scales around the body; 
the median scarcely wider, and fifty-eight from head to tail; fifth hind 
toe shorter than second, free portion two-fifths the size of head to ear. 



652 REPORT OF NATIONAL MUSEUM, 1898. 

General color black, olivaceous above, with five very narrow and 

inconspicuous greenish-white dotted stripes; one dorsal (widest) and 

two lateral on each side. Tail and body beneath dark blue. Chin, 

throat, and upper labials white. The upper lateral stripe along the 

middle of the third row of scales from the median line; the lower on 

the middle of the third from this. Scarcely a trace of the bifurcation 

of the middle dorsal stripe; the hind legs uniform black. 

The dorsal stripe is on the adjacent edges of two rows of scales. 

The others each on the middle of one series, thus differing from P, 

quinquelineatus, in which they are on adjacent edges. The lateral 

stripes are not continuous lines, but only a succession of dots, one 

central on each scale. The median stripe is similarly constituted by 
dots on the adjacent edges of two rows of scales, and is usually less 

distinct than the lateral. There is a faint indication that the remainder 
of the white dotted scales is 

black, leaving a dark olivaceous 
row on each side the back, each 

scale in which sometimes has 

a lighter center. There can 

scarcely be said to be a bifurea- 

tion anteriorly of the median 

stripe. There are four entire 

rows of seales on the back be- 

tween the upper lateral stripes. 

Fig. 130. This species, remarkable for 

Ue eae ae its diminutive size, has the gen- 
xB. eral appearance of a very young 

P. quinquelineatus, but differs in 

being darker, in having the light 

lines very narrow and inconspicuous, not continuous, but formed by a 

succession of whitish dots, the lateral on the centers of single rows of 
scales instead of on their adjacent edges. The hind legs are entirely 

black without a trace of the posterior white line. The cephalic bifurca- 

tion is wanting. The head is shorter, higher, and more arched. The 

Wyoming. 

Cat. No. 3180, U.S.N.M. 

dorsal is shorter. There are seven labials instead of eight. The legs 

are much weaker and smaller, the hinder contained three times instead 
of two and one-half or less in the head and body. The scales are fewer 

in number. The hinder postnasal is very apt to be the first above to 

accommodate the brevity of the muzzle. 

This is also a species of the Central region. 

Humeces leptogrammus Baird. 

Number 

Cate es ne tees Locality. ern From whom received. 

3119 10 | Running Water, Nebraska.......|....----------- Lieut. Warren. 
3112 2 | Bluffs Pole Creek...-....... *....| July 25, 1856 | Lieut. Bryan. 
3117 2 | Cheyenne Pass’! ....<. <902 0 Soe. | ee do. 
3180 12 | 100 miles east of Larainie........|...........-.-. Dr. Cooper. 

~< 
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EUMECES MULTIVIRGATUS Hallowell. 

Eumeces multivirgatus Copr, Check-list N. Amer. Batr. and Rept., 1875, p. 45. 

Plestiodon multivirgatum HALLOWELL, Proc. Acad. Nat. Sci. Phila., 1857, p. 251. 

Plestiodon inornatus BatrD, Proc. Acad. Nat. Sei. Phila., 1858, p. 256. 

Eumeces inornatus Corr, Check-list N. Amer. Batr. and Rept., 1875, p. 45. 

Body cylindrical; slender; legs far apart. Head short; convex 

above; two postnasals, usually of equal size, one exactly above the 

other. Very rarely one higher behind the other or divided into two. 

Seven upper labials. Ear very small, circular. Hind legs applied 

forward twice fall behind the fore leg, and three times reaches to the 

angle of the mouth, and is contained three and one-third times in 

head and body; from knee contained four and a half times. Fore leg 

from elbow as long or rather longer than from snout to ear, which is 

contained five and a half or six times in the head and body. Tail one 

and a half times the 

head and body. Fifth 

hind toe shorter than 

second; free portion of 

longest toe more than 

half the head—about 

three-fifths. There are 

twenty-four to twenty- 

six rows of scales round 

body, and about sixty- 

three above in line from 

head to tail. The lat- 

eral rows are quite 

longitudinal and par- 

allel to the dorsal. 

Color pale olive, Weboiakea. 
green, or gray, lighter Cat. No. 4139, U.S.N.M. 

beneath and on the 

sides, with four or five brown stripes on each side. Every row of scales 

striped with brown and tho ground color. There is a narrow whitish 

stripe through the middle of the third row of scales from the dorsal 

line; the sides of the scales brown; above this line are two brown 
Stripes, the inner wider; below it are three others, the middle broad- 

est and along the edge of the head. The scales on the tail and legs 

are edged with brown; chin paler than the belly; the labials whitish, 

without brown, except on the upper edge. 

As already stated, the back is much varied with lines of very light 
olive, greenish, or greenish ash, and brown. The key to the coloration 
is to be sought in a narrow line, lighter than the rest and sometimes 
almost white, which begins on the edge of the upper surface of the 
head and extends backward along the central third of the third row of 
scales from the median line of the back. The two sides of this row 

Fig. 131. 
EUMECES MULTIVIRGATUS HALLOWELL. 

XxX 2. 
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being brown gives rise to two of the narrow brown lines. The adja- 

cent or inner half of the two median dorsal rows are plain and of the 

ground color; their exterior halves and the adjacent third of the next 

row are brown, producing the broad dorsal stripe. The second row of 

scales is thus left olivaceous along the central third, and brown exter- 

nally, much as in the third row. The inner or upper half of the fourth 

row is light olive, interdigitating into the brown of the third row; its 
lower half, with the upper third of the next or fifth row, forms the 
second broad brown stripe. The central and lower third of this fifth 

row is light, the upper third brown. The next, or sixth, row when col- 

ored has a light line along the center, the sides brown, the lower 

brown, sometimes the upper wanting. 

This species is very similar to that described as P. leptogrammus, but 

has a shorter head, much more elongated body, and feebler limbs; 

almost always two postorbitals, one above the other, not behind it. 

The theory of coloration is much the same, it being only necessary to 

have leptogrammus become light olive in the ground color, and the 

indications of dark stripes to become more distinct by the contrast. 

Indeed, but for the total difference in proportions, as substantiated by 

the comparison of a large number of specimens of each, I would have 

no hesitation in combining them. 

A color variety which is unstriped was regarded by Baird as a dis- 

tinct species under the name of Plestiodon inornatus. A specimen 

displays the following general characters: 

Body cylindrical, slender. Legs tarapart. Head short, conical, con- 

vex above, as bigh as broad; two small postnasals, about equal, one 
exactly above the other. Hind leg applied forward twice reaches four- 

fifths of the way to the fore leg; three lengths reach to the ear; it is 

contained three and one-half times in the head and body; from the knee 
nearly five times. Fore leg from elbow as long as from snout to ear, 

which is contained five and one-half timesin head and body. Tail one 

and one-half times head and body, constricted at base, then swelling. 
Fifth hind toe shorter than second; free portion of longest barely 

exceeding half the head to ears; about twenty-four rows of scales 

round the body; the lateral parallel to the dorsal; about fifty-eight 

scales from head to tail. 
Color, very light olive, tinged beneath with bluish; without any 

dusky marks whatever; whiter beneath the head. 
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Bumeces multivirgatus Hallowell. 

Number 7 . | Ise a. 
Cpacene Seerees Locality. | whee col | From whom received. Sine 

3163 1 | Pole Creek, Nebraska.....|....-...-...-.- CapteBryaml-ce. 0. --2-2- 
3142 1 | Running Water River ....|...---..--..--- Gen? Warren -o5-.-. 52-0. 
3158 | 3 | Bluffs Pole Creek......... July 25,1856 | Capt. Bryan..-...--..--- 
9219 1 | Fort Kearney, Kansas ....]..........---.. We eae sseeeselccae seetccs. 
9264 1 100; miles’ east of Wort)... 2...2.2.-.. DriC ooperjecsemeece eee = 

Laramie. | 
3122 iL |) Deroy eter 4 Webi Soop caunollorsonoucecoseae Capt.Ji. Pope----.--.-..- |)Types of 
4139 10 | Sand Hills, Platte River, |......--....... Dr: KF. Vi. Hayden .....--. ?_ inorn- 

Nebraska. atus. 

This species is characteristic of the Central zoological district. 

EUMECES EGREGIUS Baird. 

Bumeces egregius Copr, Check-list N. Amer. Batr. and Rept., 1875, p. 45. 

Plestiodon egregius BAIRD, Proc. Acad. Nat. Sei. Phila., 1858, p. 256. 

P. onocrepis Corn, 2d and 3d Ann. Report Peabody Acad. Sci., 1871, p. 82. 

Eumeces onocrepis COPE, Check-list N. Amer. Batr. and Rept., i875, p. 45. 

Body slender, cylindrical, vermiform, flattened a little above. Ears 

excessively minute. Legs very small. The preloreal in contact above 

with the transversely elongated internasal. Three supraorbitals or 

four, including the one 

in contact with the lo- 

real. Winder edge of 

postnasal a little ante- 

rior to that of second 

labial. Two transverse 

plates at end of chin. 

Seven upper _labials. 

Lower eyelid plated. Fig. 132. 
Seales in twenty -two EUMECES EGREGIUS BAIRD. 

xX 2. rows round body and 

sixty-five from head to 

tail; the two median dor- 

sal considerably broader than the rest. Distance from snout to middle 

of insertion of fore leg one-third that to hind leg. Hind legs applied for- 

ward thrice reach to ear; contained nearly four times in head and body; 
from knee, four and one-halftimes; head, fivetimes. Fifth hind toe shorter 

than second; free portion of longest two-thirds the side of the head. 

Above reddish or greenish, olivaceous or ashy, with four principal 
nearly equidistant white stripes, two on each side, on the centers of rows 
of scales, and margined with dotted lines of dusky. A third intermedi- 
ate line traceable anteriorly. Upper lateral stripes separated by two 
plain rows of scales; sides between the stripes with the scales edged be- 
hind with dusky. The lower lateral stripe begins on the labial and passes 
above the ears; beneath, white with a tinge of salmon color. 

This species is very small and delicate, the limbs weak, although the 
toes are very long. The head is conical, pointed. The ears are very 
minute, not larger than the puncture of a fine pin. 

Florida. 

Cat. No. 19981, U.S.N.M. 
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The rows of scales traversed centrally by the light stripes have the 

edges dusky. The upper stripe passes through the center of the second 

row, the long lower one through that of sixth. The intermediate line, 

not always appreciable, and confined to the anterior half of body, 

traverses the center of the fourth row. The lateral scales between 

these stripes are dusky behind; those on the back are plain. The lower | 

edge of the posterior upper labials is spotted with dusky; the white 

stripe on the labials very distinct from the snout and suffused above with 
blackish. The anteorbitals and postorbitals are each white and black. 

There are no distinct lines on the legs. The young are probably 

entirely black between the lateral stripes. The tail has dusky lines on 
the sides, but no white ones, nor is there blue anywhere. 

This species is more slender and elongated than any of its allies with 

a single nasal, and is easily distinguished by color and the separation 

of the upper lateral stripes by two rows of scales. The fusion of the 

third and fourth large supraorbital plates, counting from behind, is a 

striking peculiarity. The dorsal intervals of the stripes is seemingly 

greater than the lateral. 

Eumeces egregius Baird. 

- Number 
Ratloene of speci- Locality. From whom received. 

; mens. 

4142 1) Keys Wiest, Mloridacne: saa. sence tae mcee neat oe ee eeeer W. Thomas. 
3127 | 2) IndiansKey, Mloridat.> ssf sce-s0 4204 22 ch see G. Wurdeman. 

12002 | 3'| Georgiana, Wloridasesscscecsees kas sce coos oer eeenee W. Witttield. 
19980 | 1-| Hustispbloridacsscncecaeetoses os ences Sods eae eee ee S. R. Sloan. 
19981 | We oSe OOo ast ten stmesigsse eee sine sso ees sae eae eee Do. 

EUMECES SEPTENTRIONALIS Baird. 

Eumeces septentrionalis Cope, Check-list N. Amer. Batr. and Rept., 1875, p. 44. 

Plestiodon septentrionalis BAIRD, Proc. Acad. Nat. Sci. Phila., 1858, p. 256; Rept. 

U.S. Expl. Surv. Pac. R. R., Pt. 4, X, 1859, p. 18, pl. xxrv, fig. 2: 

Body and neck cylindrical, stout; head small, conical, and depressed. 

Interfrontonasal plate small, rhomboidal, embraced between the supra- 

nasals and prefrontals, which are broadly in contact. A single post- 

nasal (about equal to the nasal), equal in height and half the length of 

the loreal. Seven upper labials, two mentals, limbs short, the hinder — 

reaching forward less than halfway to the fore legs and contained — 

three and one-half to four times in head and body. From nose to cen- 

ter of insertion of fore leg is half way from this to hinder leg (in one 
specimen to anus). Head (to ear) contained between five to six times — 

wee 0 

wu 

in head and body. Fifth hind toe a little shorter than second; the free — 
portion of longest toe equal half the side of head. There are twenty-— 

eight rows of scales around the body, the lateral quite parallel with 
the dorsal and fifty-nine scales from head to tail. Tail one and three- — 

fourths times the body. 

General color above light olive green with two lateral white stripes — 
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inclosing a black one, the upper on each side along the center of one row 

of scales and separated by six dorsal rows. Four equal and equidistant 
black dorsal stripes between the white ones, each on two adjacent 

half rows of scales, the exterior margining the white lines, the inner 

obsolete in old specimens. Beneath greenish white, more yellowish 

under the chin, lower white line passing above the ear. Upper labials 

white. A faint whitish line below the thigh, margined above and below 

with dusky. 

The frontal is sometimes very small or even wanting, and always 

(with rare exceptions) cut off from contact with the postnasal. In one 

specimen it is applied against the frontal. In the most typical speci- 

= os 
SSD ES. 

Fig. 133. 

EUMECES SEPTENTRIONALIS BAIRD. 

x 3. 

Kansas. 

Cat. No. 4722, U.S.N.M. 

mens the frontal, the postfrontal, and internasals are all rhomboidal, 

the latter rather smaller and transversely; the rest about equal, their 

longer axis longitudinal. 

In the smallest specimen of Cat. No. 3156 the hind legs reach forward 

half way to the center of insertion of fore leg, the third application 

falling a little short of the nose. In the other two, however, three appli- 

cations of this length reaches only to the ear. The small specimen has 

longer limbs than the largest, in which the hind foot from heel is con- 

tained five times in head and body. The white lateral lines are very 

well defined and narrow, the upper beginning on the superciliary edge, 

the lower beneath the eye on the upper edge of the fifth labial and 

passing upwards so as to proceed backwards along the upper edge of 

the ear and not through it, as in most species. Posteriorly, it usually 

passes along the center of the second row below that traversed by the 

upper line, the black interval being then 1 and 3 scales wide. Fre- 
quently these intervening black scales are olivaceous at their bases, so 

WAT MUS 98——42 
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as to produce the effect of a succession of narrow light crescents, the 

concavity posterior. The lower white line is usually margined nar- 

rowly below by blackish. 

It is probable that in the very young the adjacent edges of the two 

central and the third and fourth lateral upper rows of scales form whit- 

ish lines alternating with the dusky ones. They, however, fade out. 

The two central dusky stripes are not pure black as is that margining 

the upper lateral stripe above, and soon fade, but there is generally a 
trace left along the adjacent edges of the first and second rows in each 

side. The scales below the lateral stripes have rather paler edges. 

The lateral stripes extend some distance on the tail. 

A comparison is scarcely needed between this species and the 

EB. quinquelineatus, one having a postnasal, the other none, with other 

differences in the head and many in general proportions. The upper 

lateral stripe is on the middle of one row, not on adjacent edges of two; 

the lateral stripes are closer together; the lower passing above the ear 

instead of through it. 

This is another species of the plains of the Central region, and 

it ranges farther north than any species of the genus, that is, to the 

northern part of Minnesota. 

Cat. No. 11840 from Old Fort Cobb presents a remarkable exception 

to the normal character, in having the frontonasal extended laterally so 

as to reach the loreal on both sides. This specimen is otherwise normal. 

In Cat. No. 15685 the internasal is similarly extended to the loreal, but 

the contact on one side is very slight. The color is peculiar, being 

olivaceous, with a brown band on each side which covers one and two 
half rows of scales, and has a pale border above throughout as far for- 

ward as the supraorbital plates. It is pale bordered below from the 

auricular meatus to near the middle of the side. 

A large adult (Cat. No. 11699) is uniform dark brown above, and 
yellowish brown below. 

The two specimens, Cat. No. 5325, differ from the types in the rela- 

tively longer legs. They are, when extended on the side, only sepa- 

rated by a space equal to the length of the forefoot. In the typical form 

the space is equal to the length of the forearm and forefoot together. 

Eumeces septentrionalis Baird. 

pest Number 
‘ atelogie of speci- Locality. From whom received. | Nature of specimen. 

. mens. 

3158 3 | Fort Ripley, Minnesota..... Governor Stevens ......---- 
3145 2 | Red River of the North . RKennicettls.+-ss--see ee 
3137 1 | Sand Hills, Nebraska......- General Warren .......-.--- 
5325 7 Te een eee eet ne ano guceea cocns concbadue 2c Alcoholic. 
4722 1 | Neosho Falls, Kansas ...... Tey He GOSS Semen ate eee eee do. 
9219 1 | Fort Kearney, Nebraska. = 2:|se2<20 co-vcsa nese do. 

11699 OT See meres eee, see scl ee oe eee eee do. 
ERA See een Ola Hort: Cobp sees eee Woe alnGr joeecsee eee eer do. 
UG) eo CeAe Ee thi (1) ESC mien eee terme lin (l' hw a ee oe BO ek co sensoee do. 
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EUMECES PACHYURUS Cope. 

Pumeces pachyurus Corr, Bull. U. 8. Nat. Mus., No. 17, 1880, pp. 19, 39.—Bovu- 

LENGER, Cat. Liz. Brit. Mus., III, 1885, p. 377. 

Tail long and thick at the base. No postnasal plate; anterior loreal 

elevated, reaching the transverse interfrontonasal plate. Postloreal 

as high as or higher than long; two preoculars between fourth and 

fifth superior labials; one mental; twenty-six rows of scales; tail 

large, nearly as stout as the body at the base, subtetragonal; legs 

small, separated by the length of the anterior limb when appressed; 

the hind leg a little more than one-fourth the length of the head and 

body. Above, light brown; below, pale greenish; anteriorly, straw- 

colored; a light narrow band from the superciliary border continued 

along the body and tail, separated from that of the opposite side by 

six seales, and with a strong black border above. Below it, a deep 

brown or black band one and two half scales wide, which is bounded 

below by another light line; this is in turn bordered by a narrow brown 

line below, which does not extend like the other bands on the tail. 

The head and lips are pale brown, and the only head bands are poste- 

rior to the orbits. 

Measurements.—Length of head and body, 78 mm.; to ear from muzzle, 

13 mm.; of fore limb, 15 umm.; of hind limb, 19 mm. 

This elegant species belongs to the same group as the LH. brevilinea- 

tus, and differs from the H. anthracinus and LH. tetragrammus in the 

same characters. It differs from the #. brevilineatus in the higher 

loreal plates, the much smaller limbs, and totally in the coloration. 

One specimen only is in my collection; it was procured near Dallas 

by Mr. Boll. In size, it is above the average in the genus. ‘ 

1 find on comparison of this species with specimens of F. septentrion- 

alis Baird from Neosho Falls, Kansas, in the National Museum, that the 

differences between the two species are not great, but that they are 

nevertheless sufficiently distinguished by the following characters: 

EE. pachyurus. E. septentrionalis. 

- Postnasal seute reaching interfronto- Postnasal widely separated from inter- 

nasal. frontonasal. 

No dark dorsal stripes. Two black dorsal stripes. 
Rows of scales, 26. Rows of scales, 28. 

Unfortunately I have temporarily mislaid the only specimen of this 

very distinct species which I have seen, and can not therefore give a 

figure of it. 
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EUMECES TETRAGRAMMUS Baird. 

Lumeces tetragrammus Corr, Check-list N. Amer. Batr. and Rept., 1875, p. 45.— 

BOULENGER, Cat: Liz. Brit. Mus., IIT, 1887, p. 375. 

Plestiodon tetragrammus BairD, Proc. Acad. Nat. Sci. Phila., 1858, p. 256; U.S. 
Mex. Bound. Surv., Rept.,1859, p. 12. 

Eumeces obtusirostris BOCOURT, Miss. Sci. Mex., Rept., 1881, p. 441, pl. xxu D, 

fio; 1. 

Form and appearance of P. anthracinus. Dorsal rows of seales, 

twenty-six to twenty-eight; 57 from head to tail; cephalic plates much 

as in P. anthracinus, but the single postnasal exactly above the sec- 

ond labial, their posterior 

edges in line, the two 
small anteorbitals wed ged 

between the fourth and 

fifth upper labials, instead 

of third and fourth; the 

frontal hexagonal, much 

wider than long instead of 

rather longer than wide; 

anterior single plate of 

chin generally divided into 
two instead of single. 

General color of body 
pe Seog and limbs clear dark olive 

EUMECES Bic hag BAIRD. above, with two yellowish 

aan stripes on each side, the 
Cat. No, 15543, U.S.N:M. two upper on the central 

line of the fourth row of 
scales (separated by six plain rows), the lower on the middle of the 
seventh row; the sides between the stripes dusky, beneath lighter olive, 
becoming yellowish white on the chin and upper labials, which are with- 
out dusky margins 

Entirely black, with an olivaceous tinge. 
The species varies much in proportions, the younger having the legs 

longer and body shorter. Then the hind leg is contained from two and 
three-fourths to three and one-half in head and body; the head to ear 
from four and one-half to five and one-half times. The center of inser- 
tion of fore leg is from three-eighths to three-ninths the distance from 
snout to insertion of hind leg. 

This species bears a close relationship to the EF. anthracinus, from 
which it is chiefly to be distinguished, in addition to the points already 
Stated, by the fact that the upper lateral light stripe is through the 
middle of the fourth row of scales instead of the third, and thus sepa: 
rated by six rows of scales, not four, and has no dusky edging above. — 
The stripes are yellow, not greenish white. The sides and legs 
scarcely darker than the back in the young and of much the same color 
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in the adult, instead of being at first coal black and then olive brown. 

The under parts are always olive green instead of blue black or bluish 

in the young, changing to greenish in the older ones. The color of the 

back is rather a reddish than greenish olive in many specimens. The 

seales are much smaller, there being generally 28 round the body 

instead of 24. The lateral scales have generally a darker border in 

old specimens. Sometimes there is a dusky olive spot at the base of 

each dorsal scale. The upper labials are almost entirely whitish, like 

the chin. In the collection are ten specimens from Matamoras which 

agree precisely in every respect with the others, except that the body 

appears more cylindrical and rigid. The color, however, almost uni- 

form lustrous black above. This color shaded, especially below and on 

the tail, with very dark olive. I can scarcely believe it to be a distinct 

species, however, and prefer to consider it as a black variety. The 

largest is fully equal in size to any of the striped specimens, the head 

and body ineasuring 92 mm. 

This skink is so far known only from Texas. 

Eumeces teiragrammus Baird. 

: | Number | 
Pelogue of spec- | Locality. From whom received. | Nature of specimen. 

3 imens. | 
= aaa | —== —— | ———— 

3188 1 Below Salado River......... Major Hmoryossssess=sseeo- 
3124 12+ | Matamoras, Mexico......-... Lieutenant Couch .....-..-. 
3120 Qi alee state ON guess sonostoscocneces Paece GO Wee one secaceseroccdcse Var. funebrosus. 
9233 Mera a ee tes eete Omi mais eens eleis,zicrexe Gh Sass cae owe alate me nicieerate ee erect 

15543 1 Cook County, Texas ........| G. H. Ragsdale............-- 
17084 1 Cameron County, Texas ....; C.K. Worthen .....-...-.... 

EUMECES ANTHRACINUS Baird. 

Humeces anthracinus Cork, Check-list N. Amer. Batr. and Rept., 1895, p. 45.— 

BoOULENGER, Cat. Liz. Brit. Mus., III, 1887, p. 376. 

Plestiodon anthracinus Baird, Journ. Acad. Nat. Sci. Phila. (2), I, 1850, p. 294. 

Body and head depressed, quadrangular; in section, rather slender; 

tail cylindrical, attenuated, one and one-half times the head and body. 

Supranasals, internasal, and prefrontal rhomboid; the former smaller 

and more transverse than the rest. One prefrenal equal to the supra- 

nasal, half as long as and higher than the pentagonal loral, extending 

upward to contact with the internasal. Upper labials, six or seven. 

One large transverse pentagonal mental plate in the end of the chin, 

behind the extreme tip, instead of the two of FE. quinquelineatus. Hind 
leg applied twice forward reaching about to middle of neck; contained 
thrice in total length of head and body; hind leg from knee about four 
times, head alone nearly five times. Fore leg from elbow equal to side 
of head. Fifth hind toe shorter than second; free portion of longest 
little more than half the side of head. Scales of body in twenty-four 
longitudinal series, quite parallel on the sides; forty-seven scales from 
head to tail. 

Above rather dark olive green, with two well-detined white lines on 
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each side; their interval and a border above and below grayish black. 
Upper lateral stripe generally on the middle, sometimes a little below, 
of the third row of scales from the back; the lower on the adjacent 
edges of the sixth and seventh. This passes anteriorly through the 
ear along the upper labials. The portion of the third row of seales on 
the back interior to the white stripe (which occasionally is on the edge 
of the third and fourth) is black, leaving four dorsal rows perfectly uni- 
form dark olive green, without least trace of a median line. Under 
parts light greenish, paler beneath the head; the tail bluish black, 

Legs black above, the under parts without trace of stripe. 
The five type specimens of this species from Carlisle vary very little 

in coloration, except in the portion of the upper lateral stripe, which is 
usually on the center of the third row of scales, but occasionally near 
its lower edge, where, however, it only involves the very extreme edge 

Fig. 135. 
EUMECES ANTHRACINUS BAIRD. 

3 i 

Pennsylvania. 

Cat. No. 3138, U.S.N.M. 

of the next row. It is very seldom on the fourth row. The black upper 
border seldom involves the outer edge of the second row, though inter- 
digitating with it. The two upper stripes are one and one-half times 
wider apart than either is from its fellow below. The labials are some- 
times dusky below, where traversed by the lower lateral stripe; some- 
times uniform white; always dusky above. The upper stripe runs 
along the edge of the head above to near the nostril. 
Very young specimens are lustrous black on the sides and exterior 

surface of hind legs; the belly, greenish blue; the tail, bluish beneath. 
With age the sides become more gray, the under parts lighter greenish, 
but there is no great difference. 

This species differs from E. quinquelineatus in the head plates and pro- 
portions, as also in the absence of the slightest trace of a median dorsal 
light stripe or any bands between the two upper lateral ones. £. skil- 
tonianus is more like it in markings, but has two mental plates across 
the chin, ete., as in quinquelineatus. E. anthracinus also has the light 
lines narrower, the two upper much farther apart and separated on the © 
back by four rows of plain olive scales instead of two. 
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The black upper border to the upper lateral stripe is sometimes a 

dotted line instead of being continuous. 

In a single specimen (Cat. No. 3123) there is the faintest possible 

trace of a light dorsal line, with remains of a dusky lateral edging 

in the form of fine blackish dots. This marking, however, is very 

obscure. 
The occurrence of six rows of olive-colored scales between the dorsal 

stripes will not necessarily determine a specimen to be EL. tetragrammus, 

this being more the result of the multiplication of dorsal scales. To 

ascertain the species reference must then be had to the amount of dusky 

color on the sides and above the upper stripe, or whether the latter is 

like the rest of the back, whether the mental plate is single or double, 

the postnasal with its hinder edge above the middle of the second labial 

or in line with its edge. 

This species belongs to the Eastern region, being most abundant in 

the Allegheny district, from Pennsylvania southward. It also occurs 

in Texas. 
Eumeces anthracinus Baird. 

| Number | 
Gaeacece of speci- | Locality. . From whom received. 

2 mens. 
—_—__|— Se ee ee = ‘ 

3138 | ) | Carlisle, Pennsylvania............--.--- S. F. Baird. 
3118 | IBA KANSAaSURIVOL = occocciencc sccoeceeeee | S. W. Woodhouse. 
3121 | 2 EBrazOSRAVeT; TL OXAas\ jac s2-cesosceeree one |B. F. Shumard. 
3136 | 1 Fort Towson, Red River, Arkansas..... Edwards. 
3123 | 1 | Laclede County, Missouri .............. J.H. Clark. 
7037 | IE lhe | 

EUMECES PLUVIALIS Cope. 

Eumeces pluvialis Cope, Bull. U. S. Nat. Mus. No. 17, 1880, p. 19.—BOULENGER, 

Cat. Liz. Brit. Mus., III, 1887, p. 376. 

Eumeces anthracinus BAIRD var. CopEr, Proc. Amer. Phil. Soc., 1877, p. 63. 

This is a Hwmeces of the group of the HE. anthracinus. It has there- 

fore four supraorbital plates and no postnasal. Its loreals are like 

those of that species and’ EL. pachyu- 
rus, of a rather elevated form, the 

prenasal reaching the transverse in- 

terfrontonasal. The two preoculars 

are wedged between the fourth and 

fifth superior labials, of which the 

fifth is elongate and beneath the 

orbit. The scales are in twenty-six 

rows and the limbs well developed; 

when laid along the side they over- EUMECES PLUVIALIS COPE, 

lap, the fore claws reaching the Hee 
end of the second toe. Mental un- SLE 

Collection of E.D.Cope. 

undivided. Color above, blackish 

olive; below, malachite green. Two narrow green lateral bands sepa- 
_ rated from each other by a black band two and a half scales wide, the 
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upper ones of opposite sides separated by a width of six scales. There 
is a faint trace in the typical specimen of a pale vertebral line with 
a dark border on each side, and there is a black border above the 
upper lateral line and another below the inferior lateral line. These 
lines extend to the orbit and ear respectively. The superior labials 
are green, black bordered; the other head plates brown with black 
borders. 

The elevated form of the loreals and undivided mental plate ally this 
species to the H#. anthracinus. The more numerous scales and labial 
plates, the wide interfrontonasal and difterent coloration distinguish it. 
From E. pachyurus its well-developed limbs separate it. In EZ. brevili- 

neatus the loreal plates are differ- 
ently formed and the coloration is 
totally different. The size is rather 
small. _But one specimen of this 
species is known. Jt was taken near 
Mobile, Alabama, by Dr. Joseph Cor- 
son, U.S. A., well known by his im- 

portant additions to Eocene verte- 
brate paleontology. It is preserved 
in my private collection. 

EUMECES BREVILINEATUS Cope. 

Eumeces brevilineatus Cops, Bull. U. 8. 

Nat. Mus., No. 17, 1880, p.18.—BouL- 

ENGER, Cat. Liz. Brit. Mus., III, 1887, 

p. 376. 

No postnasal plate; anterior loreal 

not elevated, reaching interfrontona- 
totaal sal, its posterior border striking the 

Po ee middle of the second labial; second x} : of abate EN coal loreal longer than high; two preocu- 
Collection of E.D. Cope. lars between fourth and fifth superior 

labials. One large pentagonal men- 
tal. Scales in twenty-six longitudinal rows. Hind leg two and one- 
half times in length of head and body, and meeting the fore limbs when 
both are appressed on the side. , 

Color plumbeous above, light olive below. A light band extends 
along the upper lip to a short distance behind the axilla, and another 
from the end of the muzzle over the eye to the corresponding point on 
the side, separated by two longitudinal rows of scales. 
Measurements.—The total length is 170 mm.; from muzzle to vent, 59 

mm.; length from muzzle to ear, 12 mm. 
This plainly colored skink is intermediate in characters between the 

E. anthracinus and the LE. tetragrammus of Professor Baird. It has the 
Single mental plate of those Species, but the prefrenal is not high; 
There are twenty-six rows of scales, and there are no lateral bands on 
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the body. The superior pair of pale lines are not dark-edged above, 

and are separated by six rows of scales as in FH. tetragrammus. The 

E. brevilineatus was discovered by Mr. G. W. Marnock near Helotes 

Creek, on the front line of hills, 20 miles northwest of San Antonio, 
Texas, and was afterwards obtained by Mr. Boll from near Fort Con- 

cho, in the same State. 

Eumeces brevilineatus Cope. 

Number | | 
Cataloxue gue of speci- Locality. From whom received. Nature of specimen. 

mens. | 

ae | | é ‘ 
10159 2 | Helotes, Texas....----.-.-.- lc. Wis Warnock ac. -esesac cee Alcoholic. 
10527 2 ere COs ace ones eee sae tt Nase GOs sesan sate aeseee do. 
12777 |- 1 | Fort Concho, Texas..-.-_...--. DE Copee-ae ea ie eee do. 
13628 | 1 | Helotes, Texas......-...---- (G. Ww. Mariook eee 2 Meare | do. 

ANELYTROPID &. 

Anelytropide CoPE, Proc. Acad. Nat. Sci. Phila., 1864, p. 228.—BOULENGER, Ann. 
and Mag. Nat. Hist. (5), XIV, 1884, p. 120; Cat. Liz. Brit. Mus., 2d ed., III, 

1887, p. 430. 
Gymnophthalmi WIEGMANN, part, Herp. Mex., 1834, p. 11. 

Scincoidiens typhlophthalmes DUMERIL and BrBRoN, part, Erp. Gén., V, 1839, pp. 

525, 832. 
Typhlinide GRay, part, Cat. Liz., 1845, p. 128. 

The following are the skeletal characters of this family: 

Premaxillary single. Epipterygoid present. Angular and surangu- 

lar bones confiuent. Supratemporal in contact with parietal, closing 

the supratemporal foramen. Meckelian groove open. 

Tongue covered with imbricate papille. Teeth few, conical, slightly 

hooked. Interorbital septum well developed; no bony postorbital 

arch; intfraorbital fossa present, bounded by the palatine and trans- 

verse bones; palatines and pterygoids not meeting on the median line 

of the palate. Limbs absent; pectoral and pelvic arches reduced to a 
small, slender bone on each side. Abdominal ribs present. 

Body vermiform, with osteodermal plates, as in the Scincidie. Eyes 

concealed under the skin. No ear opening. No preanal pores. 

The few members of this family, a degraded type of the Scincide, 
with which they are closely connected through the genus Acontias, are 

burrowers, and were at one time believed to be confined to tropical and 
south Africa, but a genus which I added from Mexico shows that the 

Scincoid lizards have undergone in the New World the same degenera- 

tive process as in the Old World. 

SYNOPSIS OF THE GENERA. 

I. Longitudinal series of scales in odd number; several small scales border the anal 
cleft. 

Nostril pierced between the rostral, a nasal, and the first labial. . Anelytropsis Cope. 

NosieN pierced im the rostral only '--</ 2. 2-2) foec 2 eek see Feylinia Gray. 
II. Longitudinal series of scales in even number; a large prieanal scale; rostral 

COVERING Ane SNOU ts co --s. a oe eae = el Typhlosaurus Wiegmann. 
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In Feylinia there is a long squamosal articulated to the side of the 

parietal, as in Rhinewra and Cephalopeltis; the premaxillary is single, 

and the palatine lamin of the maxillary are dilated. The splenio- 

mental groove is open. There are two slender clavicles united 

medially and giving insertion to the thoracic hemapophyses. These, 

according to Rathke, are present, but not in contaet in Acontias, and 

Peters and Stannius failed to find them in Typhloscineus. The pelvis 

I find to be represented by an oblique bone at the extremities of two 

pairs of ribs on each side of the vent. 

Two of the three genera of this family display the following degra- 

dational characters of the arches and limbs. 

Anelytropsis papillosus Cope, from Eastern Mexico. Not previously 

examined. 

No seapular arch; pelvic arch rudimental; no external limbs. 

Pelvic arch.—This is represented by two elements, a proximal and a 

distal. The former is directed downward and forward. Its proximal 

extremity is articulated with a single simple diapophysis, from which 

it extends a short distance posteriorly in a horizontal direction as far 

as the posterior extremity of the centrum of the same vertebra. From 

the inner side of its distal extremity there extends posteriorly a simple 

rod-like bone to a point in line with the anterior margin of the vent. 

Its length is about equal to that of the superior element. The superior 

element is ilium, but the inferior doesnot appear to be either pubis or 

ischium. Its position and direction are not inconsistent with its iden- 

tification with the femur; but as it occurs in snakes, which have a 

rudimental femur, it can not be that bone. 

Observations.—The inferior element in the pelvis in this genus is the 

same as that which I described as occurring in the African form of this 

family, Feylinia (Anelytrops Hallowell), but the latter differs in the 

absence of the rib-like ilium. It is interesting to notice the resem- 

blance between these genera, which are so widely removed geographi- 

cally. Feylinia, however, differs further from Anelytropsis in the pres- 

ence of a pair of clavicles. 

Feylinia currori Gray. Described by me.! From West Africa. 

Scapular arch.—This consists of a pair of osseous elavicles which 

nearly meet on the median line. The anterior ribs to the number of 

Seven pairs meet on the median line by their cartilaginous hema- 
pophyses, which are directed forward at an acute angle, the angle of 

the anterior pair intervening between the clavicles. 
Pelvic arch.—This consists of a single element lying on each side of 

the vent antero-posteriorly, perhaps homologous with the correspond- 

ing element in the Annulati. It is in contact with the distal extremi- 

ties of three ribs, and is connected by ligament with a third anterior to 
them. These are the last ribs, and they are followed by a pair of sacral 
vertebree whose diapophyses are united distally. 

‘ Proc. Acad. Nat. Sci. Phila., 1864, p. 230. 

ee 
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Remarks.—This pelvic element is probably the iliopectineal element 

of Fiirbringer. The pelvis differs from that of Anelytropsis (antea) in 

the absence of iliac element. 

ANELYTROPSIS Cope. 

Anelytropsis CoPpB, Proc. Amer. Phil. Soc., XXII, 1885, p. 380.—BOULENGER, Cat. 

Liz. Brit. Mus., 2d ed., II, p. 430. 

Rostral plate capping muzzle, the nostril at the junction of its pos- 

terior border with the suture separating the loreal and first labial. No 

frontonasal nor supraorbital plates. Three plates on top of head, 

which should probably be identified as anterior and posterior frontal 

and parietal. Eye scarcely visible through the single ocular plate. 

Seales equal, smooth. Vent not terminal. No limbs. No preanal 

pores. 

This genus only differs from Feylinia Gray (= Anelytrops Halloweli) 

in the arrangement of the lateral plates of the muzzle. In that genus 

and Typhlosaurus, the only other genus of the family, the rostral plate 

is as in Acontias; that is, divided longitudinally on each side by a fis- 

sure which extends from the nostril posteriorly. Whether the internal 

characters differ remains to be ascertained.' I give the genus the 

name Anelytropsis in order to justify the family name Anelytropidie. 

This will produce no confusion, as the name Anelytrops was given by 

Hallowell to the genus which had previously been named Feylinia, and 

aS a Synonym disappears from view. 

The present form is essentially interesting as a representative of the 

family of the Anelytropide, or the Typhlophthalm lizards with the eye 

entirely concealed, and with the tongue scaly. The importance of this 

discovery is considerable, as it shows that the scincoid lizards have 

undergone in the New World the same degenerative process as in the 

Old World, and in the same way. This is a new fact, even supposing that 

the Anniellidse of America are a degenerate form of the same family, 

which is not probable. Dr. Boulenger believes that that family is a 

degenerate type of the Anguid stem—a view in which I suspect he is 

correct. Anelytropsis is a degree farther down in the seale than 
Anniella, in having the epidermis absolutely continuous over the eye, as 
in other members of the family of Anelytropide, and as in the Typh- 

lopid family of snakes. As in other forms of this character, the life of 

this type is doubtless subterranean, which accounts for its having so 

long escaped observation. 

'T have given the skeletal characters of Feylinia and Typhlosaurus, Proc. Acad. 
Nat. Sci. Phila., 1864, p. 224. 
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ANELYTROPSIS PAPILLOSUS Cope. 

Anelytropsis papillosus Copr, Proc. Amer. Phil. Soc., 1885, p. 380, pl. fig. 9.— 

BOULENGER, Cat. Liz. Brit. Mus., 2d ed., II, 1885, p. 431. : 

Form slender. Tail moderately long, with obtuse extremity. Seales 

scincoid, with rounded edges, everywhere equal, including the preanal 

region. Color brownish flesh color. 

The head is distinguishable from the body by its slightly greater 

width, and is slightly contracted at the position of the orbits, and con. 

tinued as a distinct muzzle. The body is cylindrical, and the tail is a 
little longer than one-fourth the total length. ‘Twenty longitudinal 

series of scales. The area represented by the rostral plate of Acontias 

is invaded on each side by two labial plates, and a large loreal above 

them. Behind the second labial plate is a very small third, and above 

itis a large ocular plate which extends upward and forward to a line 

with the superior border of the loreal. The pale spot which represents 

the eye is situated in the lower posterior corner. The fourth and last 

labial is a little larger than the second, and has a narrowly rounded 

posterior extremity. Above it is a small postocular, which is in con- 

tact with the posterior frontal. On the summit of the head there are 

three scuta. The anterior, or anterior frontal, is the smallest. It forms 

a transverse band between the loreal and ocular of one side and those 

of the other. The succeeding plate, the postfrontal, is the largest. It 

is succeeded by the parietal, which is a transverse plate, concave in 

front and convex posteriorly, and which is separated from the post- 

ocular on each side by a single scale. Posterior to this scute, the scales 

of the body begin. 
There is a large symphyseal plate which is a triangle with its apex 

posterior and truncate. It is bounded on each side by a very large 

inferior labial, which is also a triangle. This is followed on the labial 

margin by two very small labial plates. A small body scale succeeds 

the symphyseal, and this is connected with the small posterior labials 

by a narrow plate on each side. These are followed by the body scales. 

Six laterally imbricated scales bound the vent in front. 
Measurements.—Total length, 170 mm.; length of tail, 45 mm.; of 

head, to line connecting rictus oris, 41 mm. 

The rostral, loreal, and anterior two labial scuta are marked with 

minute papille, which, when removed, leave punctiform impressions. 
They are not very closely placed. Two specimens from near Jalapa. 

None in the U.S. National Museum. 
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DIBAMID. 

Dibamide BOULENGER, Ann. and Mag. Nat. Hist. (5), XIV, 1884, p. 120; Cat. 

Liz. Brit. Mus., 2d ed., III, 1887, p. 434. 

Seincoidiens typhlophthalmes DUMERIL and BIBRON, part, Erp. Gén., V, 1839, 

pp. 525, 832. 

Typhlinide GRAY, part, Cat. Liz., 1845, p. 128. 

Dr. Boulenger gives the following description of this family: 

Tongue short, bifid posteriorly, pointed, undivided in front, covered with curved 

lamellx or plice. Teeth small, pointed, hooked, none on palate. Skull compact; 

no interorbital septum; no columella cranii; no arches; no infraorbital foramen; 

premaxillary double. Limbs absent, the hind pair represented in the male by a 

pair of flaps on the sides of the anal opening; no rudiments of the sternal apparatus. 

Body vermiform, covered with cycloid, imbricate scales. No osteodermal plates. 

Eyes concealed under the skin. No ear opening. No preanal pores. 

A single genus, which appears to stand in the same relation to the Scincide as 

Anniella to the Anguidie. 

SYNOPSIS OF THE GENERA. 

Snout normally covered by three large shields,viz, the rostral, and a labial on each 

side, which, however, may fuse into asingleshield. Nostril pierced in the rostral, 

with a straight horizontal suture behind it. Limbs totally absent in the female, 
the hind pair represented in the male by two flap-like rudiments. 

Dibamus Duméril and Bibron. 

But two species of Dibamus are known, the D. noveguinee Duméril 

and Bibron, from New Guinea and adjacent islands and the D. nicobar- 

icus Steindachner from the Nicobar Islands. 

ANNIELLOIDEA. 

Annielloidea GILL, Smithsonian Report, 1885, 1886, p. 800. 

Anguisauri Cops, Bull. U.S. Nat. Mus., No. 32, 1887, p. 25. 

Petrosal bone produced anterior to the anterior semicircular canal, 

articulating with the margin of the decurved parietal. Olfactory lobes 

underarched by frontal bones; no supratemporal. Occipital closely 

articulated with parietals. Cervical and caudal intercentra coossified 
with the centra. Palatine and pterygoid foramina present. Tongue 
papillose; no ceratohyals. 

This superfamily is, as already indicated, allied to the Annulati, but 
is distinguished by the characters given in the analytical table of super- 
families on p. 200, as well as by various others of less significance. 

There is but one family, which is characterized as follows: 

An eye fissure; scales present; teeth subpleurodont; no limbs; no postorbital arch; 
EMINEM AL STOOV EG) CLOSCO <0 o.2, 2m. 3 on 'aai< 5ec anda es Renee Nee ANNIELLID2. 

ANNIELLID 4. 

Anniellide Corr, Proc. Acad. Nat. Sci. Phila., 1864, p. 230. 

Anniellide BOULENGER, Ann. Mag. Nat. Hist. (5), XIV, 1884; Cat. Liz. Brit. Mus., 

2d ed., H, 1885, p. 299. 

Tongue villose, the anterior extremity smooth and bifid. Teeth 
with simple acute crown and with short swollen base. Skull lacking 
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the presphenoidal vacuity and consequently the interorbital septum, 

and the bones which constitute the brain case firmly united; a colu- 

mella cranii, no supratemporal; postorbital arch ligamentous, ptery- 

goids not in contact with sphenoid; a palatine foramen; premaxillary 

single; nasaland frontal divided; parietal single; preorbital and post- 

orbital in contact, separating the frontal from the border of the orbit. 

The viscera display the following characters in the genus Anniella: 

The left lung is much smaller than the right lung, and is proximally 
fused with it so that there is but a single lumen. Right lung much 

enlarged and covering the alimentary canal below (ventrad). Liver 

considerably posterior to heart, long and narrow, with a small left lobe 

and a long right lobe extending to the reproductive cells. Gall blad- 

der inclosed by the liver and exposed inferiorly, that is, occupying a 

foramen, asin the Diploglossa. Alimentary canal distinguished into 

stomach, and small and large intestine, without distinct colon. 

Stomach without curvature; small intestine moderately plicated, with 

lacertiform mesentery. Reproductive cells anterior, symmetrical; kid- 

neys symmetrical, posterior. There is a single gastrohepatic mesentery 

from the middle line of the liver, and no right hepatic or lateral 

hepatics. Hepatoventral simple; plates of epigastric very loosely 

attached together. No pulmonaries at middle of liver. 

The fusion of the lungs is a peculiarity that I have not noticed else- 

where among the Sauria. The left lung is like a diverticulum of the 

right, and posterior to the point of divergence from the latter is bound 

to it by connective tissue to the extremity. This fusion is a step nearer 

to obliteration than occurs in any of the serpentiform genera of Teii- 

dx, Scincide, or Anguide, where, though of reduced size, it is distinct 
from the right except at its proximal extremity. 

The affinities of the Anniellide, as indicated by the osteology, are 

interesting. When I first, in 1864,! pointed out the cranial peculiari- 

ties of the genus Anniella, I created for it a distinct family, which I 

associated with the Acontiide and Anelytropside. Subsequently, in 

1887,’ I proposed for it a still more independent position, making it the 

type of a special superfamily, which I called the Anguisauri; a course 

which had been already adopted by Gill a short time previously,*® who 

proposed for it the superfamily of the Annielloidea. The further knowl- 

edge of its structure above recorded brings out more clearly its true 
position which I gave it in 1892.4. This is, I think, in the Annulati or 

Amphisbenia. The characters which indicate this reference are: (1) 

The continuity of the parietal with the petrosal and supraoccipital 

elements. (2) The absence of ceratohyal elements. (3) The hypo- 
pophyses of the cervical vertebr which are continuous with the centra. 

' Proc. Acad. Nat. Sci. Phila., 1864, p. 230. 

? Bull. U.S. Nat. Mus., No. 32, 1887, p. 25. 

* Smithsonian Report, 1885, 1886, Progress of Zoology for 1885, p. 40. 

4 Proc. Amer. Phil. Soc., p. 216. 
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(4) The partially open chevron bones, which are also continuous with 

the centra. (5) The position of the lung ventral to the alimentary 

canal. 

There is agreement in various subordinate features, as the single pre 

maxillary, double frontal, and single parietal; and the absence of supra- 

temporal bone; also the fusion of the surangular and articular bones. 
There are some differences to be noted. Thus, in some of the Amphis- 

bienia at least, there is apparently an orbitosphenoid bone, which is 

wanting in Anniella. The pterygoid is more closely adherent to the 

basis cranii in the Amphisbeenia, and there is no palatine foramen, 
which is present in Anniella. The splenial is of full size in Anniella 

and the Meckelian groove is open. In the Amphisbzenia the groove is 

closed and the splenial is much reduced. There is no epipterygoid in 

the typical Amphisbeenia. 

The presence of scales, the papillose tongue, and the distinct tegu- 

mentary eye fissure, with the characters above cited, define the Anniel- 

lide as avery distinet family of the Amphisbenia. The presence of 

all the pelvic elements allies it to the Chirotidz rather than to the 

Amphisbienide. 

Since my examination of the osteology of this genus Dr. G. Baur has 

reexamined the subject! and has added somewhat to our knowledge of 

it. He discovered the epipterygoid and the jugal, and finds a rudi- 

mentary pubis and ischium ‘which are united proximally.” He 

states that ‘‘ the pubis has an obturator foramen,” but what this means 

is not explained. He alleges that my description is not correct, but he 

indicates no error except the omission of the elements mentioned. 

Some sutural lines were omitted from my figure, which are now 
inserted. 

But one genus of the Anniellide is known, which has the following 
characters: 

Body vermiform; no limbs. Eyes represented by a fissure; ears concealed. No pre- 

anal pores. Scales soft, cycloid-hexagonal, imbricate; nostril in a single plate. 

Anniella Gray. 

There are some characters of the skeleton of the genus Anniella in 

which it differs from the known forms of Euchirotide and Amphis- 

benide, whose value is uncertain. These are: (1) The internal gom- 

phosis of the supraoccipital bone into the parietal; it is external in 

other Annulati. (2) The angular bone is chiefly exposed on the exter- 
nal side of the mandibular ramus. (3) There is no hypohyal process 
of the basihyal. 

1Proc. U. S. Nat. Mus., 1894, p. 345. 
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ANNIELLA Gray. 

Anniella GRAY, Ann. Mag. Nat. Hist. (2), X, 1852, p.440.—Cops, Proc. Acad. Nat. 

Sci. Phila., 1864, p. 230.—BocourT, Miss. Sci. Mex., Rept., 1881, p. 460.— 

BOULENGER, Cat. Liz. Brit. Mus., 2d ed., II, 1885, p. 299. 

Body cylindrical, elongated, without limbs. No trace of lateral groove — 

nor of external ear. Head very short; depressed; cleft of mouth 

rather short. A broad frontonasal plate in extensive contact with a 

fused frontal and frontoparietals. A small interparietal in a notch of 

the latter. Nasal in the center of a single plate which comes to the 

edge of jaw. Eye distinct, but closed by the oppressed inferior eyelid. 

The more detailed osteological characters are as follows. They are 

derived from specimens from San Diego, California, collected and pre- 

sented to me by my friend, Mr. James 8S. Lippincott. 

The premaxillary has an elongate spine, and the palatal suture pre- 

sents backward two concavities separated by a median projection. 

The nasals are distinct and rather short and wide. The frontals are 

distinct and rather wide. The parietal is very large every way, is 

single, and has no pineal foramen. The supraoccipital forms a close 

suture with it, sending forward a median process for internal gompho- 

sis, and an angle on each side of it. It is coossified with the exoccipital 
and is expanded to accommodate the large circle of the superior semi- 

circular canal. The facial plate of the maxillary is large. The pre- 

frontal is above the eye and is cut off from the parietal by an entrant 

angle of the frontal only. The lachrymal is small and is below and 

separated from the prefrontal. Jugals narrow, lying on the superior 

aspect of the maxillary, terminating freely. Postfrontal crescentie, 

bounded by both frontal and parietal. Postorbital a caducous scale 

lying in contact with the posterior limb of the postfrontal. A supra- 

orbital bone external to the prefrontal. Petrosal with its superior 

border in close contact with the decurved lateral borders of the parie- 

tal, as in a snake. The latter do not, however, descend to the pre- 

sphenoid, but leave a wide fissure below it which deeply notches the 

anterior border of the petrosal. Supraforaminal part of pretrosal pro- 
duced to an acute angle, terminating at the parietal border much in 

advance of the anterior semicircular canal. Body of petrosal perfo- 

rated by a large foramen just in front of the superior part of the quad- 

rate. No parietoquadrate arch, but a posteroexternal angle of the — 

parietal extending near to the proximal extremity of the quadrate. 

No distinet supratemporal or paroccipital.| Stapes with large disk 

and short, stout columella, with thickened tympanic extremity. Max- 

illopalatines continuous anteriorly, slightly divergent posteriorly; exca- 

vated by a deep groove posteriorly, which terminates in a fossa 

medially. The external borders of the posterior apices are turned out- 

! Baur states that the paroccipital is present, but I have not been able to find it 

(Proc. U.S. Nat. Mus., 1894, p. 349). 
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ward, so as to inclose partially the posterior nares below. The pala- 

tines are short, the groove separating the maxillary from the vomerine 

processes extending to the suture with the pterygoid, so that the max- 

illary process only appears as the inferior face of the bone. Ptery- 

goids elongated anteriorly, reaching to beyond the middle of the 

palatine foramen. They extend directly back to the quadrates, being 

well separated on the middle line, and abruptly notched on the inner 

side to receive the short, angular basipterygoids. They are separated 

from the sphenoids by a fissure, and are grooved on the inner side pos- 

terior to the basipterygoid. Ectopterygoids present, rather slender, 

inclosing rather large palatine foramina. Epipterygoid small. Narial 

fissure overhung by the free edge of the maxillary and palatine bones. 

Sphenoid and basioccipital and exoccipital coossified. Occipital con- 

dyle convex and perfectly simple. 

The mandible has an open Meckelian groove, and the surangular and 

articular bones are coossified, while the angular and splenial bones are 

distinct. The latter extends well anteriorly. The coronoid extends a 

little forward on the exterior face of the ramus and in both directions 

on the inner face. 

The hyoid apparatus is the most simple among lizards. It consists 

of a continuous cartilaginous glossobasihyal rod, which is bifurcated 

posteriorly, and a simple osseous first branchihyal attached to each of 

the branches. Other elements wanting. 

Ten cervical vertebre with compressed inferior processes of the cen- 

tra, or hypapophyses. They are coossified with the centra and are not 

intercentral in position, hence it is not evident that they are inter- 

centra. No zygosphen. In the Anniella pulechra there are seventy- 

three rib-bearing vertebrie and two cervicals without ribs. The sacral 

and proximal caudal vertebre have diapophyses, those of the former 

little different from those of the latter. The fifth vertebra with a 

diapophysis supports a pair of parallel plates coossified with its infe- 

rior face like the chevron or double hypapophysis of a snake. In the 

succeeding vertebre similar plates form the basis of a chevron, whose 

Symphysis is turned rather abruptly posteriorly. The position of 

these chevrons is central and not intercentral. Caudal vertebrie not 
segmented. 

Scapular arch wanting; pelvic arch mediventral; no limbs. The 
ilium is represented by a small and short rod like bone, which is attached 
to the extremity of the diapophysis of asingle vertebra. The proximal 
extremity is directed backward for a short distance posterior to the 
point of suspension, as in Anelytropsis. According to Baur, there is a 
rudimentary ischium and pubis, “which are united proximally.” No 
trace of posterior limb. Teeth simple, acutely conic. 

The hemipenis is not bifurcate. It is surrounded by transverse 
lamin or flounces, which are crimped so as to be slightly pocketed. 
The organ resembles that of Gerrhonotus. 

NAT MUS 98——45 



674 REPORT OF NATIONAL MUSEUM, 1898. 

Three supposed species have been described, but I believe that two 

of them are referable to a single, rather variable form. 

The range of the genus is confined, with present knowledge, to the 

southern part of the Pacific district. 

ANNIELLA PULCHRA Gray. 

Anniella pulchra Gray, Ann. Mag. Nat. Hist. (2), X, 1852, p. 440; Zool. Her- 

ald, p. 154, pl. xxv11.—Copg, Proc. Acad. Nat. Sci. Phila., 1864, p. 230.— 

Bocourt, Miss. Sci. Mexique, Reptiles, p. 460, pl. xx1I G, fig. 2._BOULEN- 

GER, Cat. Liz. Brit. Mus., 2d ed., II, 1885, p. 299.—Corn, Proc. Amer. Phil. 

Soc., 1892, p. 215, pl. 11, fig. 4. 

Anniella nigra FIscHER, Abhandl. Naturwiss. Ver. Hamburg, IX, 1885 (separate 

copy, p. 9).—BOULENGER, Cat. Liz. Brit. Mus., 2d ed., II, 1885, p. 300. 

Fig. 138. 

ANNIELLA PULCHRA GRAY. 

x3. 

Cat. No. 16022, U.S.N.M. 

Body depressed cylindric;.tail obtuse, about one-half as long as body, 

but varying somewhat in length. Scales smooth, everywhere equal, in 

generally thirty rows, but sometimes in twenty-eight and even twenty- 
six. Head but little wider than body posteriorly, contracting radially 

to an obtuse, moderately depressed muzzle, which projects beyond the 

lower jaw. Preanal scales generally larger than those which precede 

them, but not much. 

Rostral plate bounded posteriorly chiefly by the nasals, but also at 

the apex by the internasoloreal line, which have a short common suture 

on the middle line. Posterior to these there is a frontonasal, which is 
wider than long. Posterior to this is a large plate, probably composed — 

of the fused frontal and frontoparietals. This is notched on the pos- 

terior border for a small interparietal. Posterior to these plates is a 
Series of five smaller ones, of which two laterals on each side may be 
regarded as parietals, and the median an occipital. Posterior to these 

a few scales are larger than those of the body generally. 

There are six superior labials, of which the first is beneath the nasal 

and part of the rostral, and is very narrow. The second is the largest 

and is longer than high, and is bounded above by the loreointernasal 
and the first and second preoculars. The third, fourth, and fifth labials 

are higher than long, and the third and fourth reach the eye, unless cut 

off entirely (which it is always in great part) by the inferior preocular. 
Nasal triangular with the apex posterior, deeper than long. Nostril rela- 
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tively small. Superior preocular long; inferior preocular quite small. 

Supraoculars two, the anterior larger than the superior preocular, and 

joining the posterior border of the frontonasal by a suture nearly equal 

to that with the frontal, and separated from the opposite supraocular 

by a space greater than its own width, but not twice as great. Three 

small superciliaries; two squamiform postoculars. 

Six inferior labials, which are subequal except the last two, which 

gradually diminish. A large symphyseal, which is as broad as long. 

It has two subequal facets on each side for the first labial and the first 

infralabial, the latter large, and meeting on the middle line. The 

remaining infralabials of the first series are three in number and are 

quite narrow. There is a second series of infralabials posterior to the 

first, consisting of three scales on each side. Those of the first pair 

are large, and are in contact on the middle line; the second is smaller 

and subtriangular, and the third is smallest and narrowest in form. 
The regular squamation begins posterior to these. 

The closed inferior eyelid is covered with three scales, of which the 
median is the largest. 

Preanal plates five, the median wedge-shaped, with the apex 
posterior. 

There are two color varieties as follows: 

Var. A, nigra: Upper half of body uniform dark purplish brown; 

beneath, yellowish white; scales slightly dotted with brown along 

their lateral edges, especially under the tail. Chin, throat, and across 

anal slit dusky (A. nigra Vischer). 

Var. B, pulchra: Lighter with three dark lines; a dorsal and lateral. 

Sometimes with fainter lines on the adjacent edges of all the rows of 

Scales; the ground color above yellowish gray or ash. 

Specimens from Monterey are uniform purplish brown above, yellow- 

ish white below. Cat. No. 3188, from San Francisco, is rather lighter, 
with three narrow dark lines, one on the middle of the back on the adja- 

cent edges of the two central rows of scales; the other on the adjacent 
edges of the fifth and sixth rows from the middle. Below this are some 
less distinct lines on the sides. Smaller specimens from San Diego 
have, in addition to these, fainter lines along the adjacent edges of 
every row of scales. 

The characters of this species are tolerably constant. In six speci- 
mens out of seventeen, | find the small preocular absent. The length 
of the tail in seven specimens varies from four-elevenths to one-third 
the total length. 

Dr. J. G. Fischer! has described a specimen of Var. A as a dis- 
tinct species under the name of A. nigra. Besides the color charae- 
ters, he finds it to differ in the shorter tail, and in the longer preanal 
Seales. The tail in his specimen of A. nigra is one-third the length, 
while in his single specimen of A. pulchra it is two-fifths of the same. 

‘Abhandl. Naturwiss. Ver. Hamburg, IX, 1885 (separate copy, p. 9). 
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I have seen no example with the tail as long as the latter specimen, 

but a proportion of four-elevenths is met with alike in dark colored and 

pale individuals. The difference is not important. The length of the 

anal seales varies within the limits mentioned by Dr. Fischer. In some 

specimens these scales are a little longer than those in front of them, 

and in one pale example (Cat. No. 12555) they are twice as long. 

Dr. Boulenger describes! a specimen said to come from El Paso, — 
Texas, as the type of a distinct species which he calls A. terana. The 

characters which he gives are mainly those of the A. pulchra, but there 

are a few differences. Thus the nasal plate has a suture extending 
posteriorly from the nostril to the border, and the interparietal and 

occipital plates are divided by a longitudinal suture. The head is said 

to be less depressed and the snout more rounded than in the A. pulchra. 
The presence of the sutures above mentioned may be anomalous, 
but if the form of the head be essentially different from that of the 

A. pulchra they might be constant. I have never observed them in any 

specimen of the A. pulchra. Without figures it is difficult to estimate 

the significance to be ascribed to the form of the muzzle. The locality 

will require verification, as it is out of the range of most of the Cali- 

fornian forms. We will await further information before forming an 

opinion as to the value of this form. 

This pretty species considerably resembles the “blind worm” of 

Europe in form and appearance, but has no affinity with it, represent- 

ing a different saurian phylum. Of its habits nothing is known. Its 

habitat is restricted to the Pacific district from San Francisco south- 

ward, including San Diego. 

Anniella pulchra Gray. 

Number | = alog : 5 - Wh < y 
Cc cal pol aoee Locality. bt From whom received. pile 

| | 
3185 2 San Diego, California Dr. LeConte:. -.-ss<cae-s 
3187 2 Monterey, California-.-..- A.S. Taylor -..-. 
3188 5 | San Diego, California | Dr. Hammond ........-.- 
3190 1 | a mountains near San |.........-...-- | General Emory..-....--- 

iego. 
1 | San Diego, California’. --2.|7-2 2-2. cces0e-- Mir. Caspidy/ss- 252 onsese 
1 | San Krancisco; Califernia-|i2te-- -- aan Ds. Cutts tesco su-eeee 
a peers dO! 22.22. estogteseeaenee eames nceaesie ounce dose. Seanonceeeree Alcoholic. 
1 | Monterey, California...-..|..-...:.<=-.--. AS Sahay lor sokaaceas see do. 
1 eae i (eee erent bee ee osc Lieut. Mullen, U.S, A... do. 
1 | San Diego, California sos. clbe- sees ee Prof. D.S. Jordan ....-.- do. 
1 | Kern County, Calitornia ..| May —,1878 | J. R.Shepherd .--....... do. 
2:|, Fresno; Californiang--.c-sseleceaee ee ee eee DS PRe ae epee ees do. 
2 | San Diego, California ...-.|....-- SEALE 22 GSRiOrent ®t 2-cenesseee do. 
te | Race G0 2i~ sé scale feeee ene Peer eee GO. sstest t Posase ee do. 
dh see2 oO! oc ococ oe cece ae peo ee ees eee R. E, C. Stearns.-2ss=-- do. 
US Bee Ot. 2s. shasta, hee eee ee Bey A Se 06. :\.25 40.200 eshe eee do. 
2 | San Bernardino, California.|...............| F. Stephens --.-.-.-.---. 

| | 

' Cat. Liz. Brit. Mus., 2d ed., II, 1885, p. 300. 
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ANNIELLA TEXANA Boulenger. 

Anniella texrana BOULENGER, Annals and Magaz. Nat. Hist., Lond., XX, 1887, p. 50. 

The following description is copied from Boulenger: 

Head less depressed, snout more rounded . an in 4.pulchra. Nasal shield semi- 

divided, a horizontal suture extending from the nostril to the second labial; frontal 

twice as broad as long; anterior supraocular nearly as broad as the distance which 

separates it from its fellow; interparietal and occipital divided (anomalously?) by 

a longitudinal suture; six upper labials—first very small, below the nasal, second 
largest and in contact with the prefrontal and a loreal, third and fourth entering 

the eye; a narrow shield separates the third labial from the loreal; five lower labi- 
als. Twenty-eight scales round the middle of the body. Noenlarged preanal scales, 

Tail ending obtusely, three-eighths of the totallength. Dark gray above with three 
fine black longitudinal lines; sides and lower surfaces whitish. 

From snout to vent, 145 mm.; tail, 85 mm. 

A single specimen from E] Paso, Texas. 

ANNULATI. 

Aunulati WIEGMANN, Herpt. Mex., 1834, p. 4. 

Amphisbania GRAY, Cat. Tort. Croc. and Amphisbenians Brit. Mus., 1844, p. 68. 

Opheosauri Corr, Proc. Acad. Nat. Sci. Phila., 1864, p. 226; Bull. U.S. Nat. Mus., 

No. 32, 1887, p. 25. 

Parietal bones laterally decurved, and continuously united with 

petrosal by suture, and fused on the middle line, frontals inclosing 

olfactory lobes of the brain below. No cranial arches, vertebrie pro- 

ceelous; the cervicals with coossified hypapophyses on the middles of 

the centra. Chevrons coossified with the middle of the centra, the 

anterior without symphysis. 

The visceral characters are as follows: 

One lung, apparently the left, which lies ventrad of the alimentary 

eanal. Liver situated much posterior to the heart, very elongate, dis- 

tally bilobate, the right lobe much longer than the left. Gall bladder 

situated in the notch between the lobes of the liver. Stomach not 

turned to the left; small intestine elongate, terminating in a large 
intestine which is imperfectly distinguished into colon and rectum. 

Kidneys posterior, symmetrical; a urinary bladder. Corpora adiposa 

present, free. Ventral mesentery extending from heart to distal 

extremity of liver, hence elongate; dorsal mesentery following the pli- 

cations of the intestine and not binding them into a simple mesenteric 

pouch, as is seen in the Serpentes. 

Subordinate modifications are observable in different types. Thus, 

in Amphisbena alba and A. fuliginosa there is a short cecum, and 

the corpus adiposum is subdivided. In Rhineura floridana there is no 
ecxcum, and each corpus adiposum is undivided. 

This superfamily embraces the most snake-like of the Sauria. This 

affinity is seen in most parts of their osseous structure, in the inclosure 

of the brain case by the frontal and parietal bones in connection with 

the petrosal, the absence of supratemporal, the numerous coossified 
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hypapophyses of the cervical vertebr, and the open central chevrons of 

the caudals. The peculiar pelvic bone differs entirely from that which 

is seen in genera of Anguide, which are equally without posterior limbs, 

and is only approached by that of the Anelytropide among other liz- 

ards. It more nearly resembles a corresponding element in the perop- 

odous snakes, when a rudimental ilium and pes are also present, and 

the Typhlopidx (Fiirbringer), where no rudiment of leg exists. Its 

nearest point of affinity to the other Sauria is seen in the Anelytropide. 

The contents of the superfamily includes four families, which fall 

into two groups, as follows: 

I. Seales present; an eye-fissure; tongue papillose; teeth pleurodont; no limbs. 

ANNIELLID. 
II. No distinct scales nor eye fissure; tongue scaly: 

Teeth pleurodont; anterior limbs.----..---.----.---.----...-.-: EUCHIROTID#. 

Teeth pleurodont; mo limbs ess- - stars arser see eae AMPHISBENID#. 
Teeth acrodont;\ mo limbs): 3-22 --eceeee se eee eee ee TROGONOPHIDS#. 

The above families agree in several characters not included in the 

above diagnosis of the superfamily. Thus, all have a single premaxil- 

lary, but double nasals and frontals. The premaxillary is in contact 

with the vomer. The articular and surangular bones are united, while 
the angular is distinct. The coronoid bone has little horizontal extent 

on the external face of the ramus. 

All the forms are vermiform and of subterranean habits. 

Boulenger thinks that the Amphisbenide are allied to the Teiide 

through such forms as Ophiognomon and Microdactylus. I have already 

pointed out the characters of this type under the Teiidz in describing 

the anatomy of the genus Propus. There is nothing especially Amphis- 

beenian other than what may be observed in serpentiform lizards of 

several families, although the external appearance of these Teiid forms 

is in favor of such a view. Anniella, the least typical of the Annulati, 

is nearer to the Diploglossa in the character of the tongue, and it is not 

unlikely that it is to this group after the Annulati that it is most nearly 

allied, as remarked by Boulenger in the Catalogue of Lizards of the 

British Museum. 
EUCHIROTID &. 

Chirotide GRAY, Cat. Tort., Amphisb., Brit. Mus., 1844. 

Three genera of this family are known as follows: 

Digits, five; all clawed -.......-< acct: ooo ee ee Euchirotes Cope. 

Digits, five; one smaller and clawiless.. 2.222202 seeees ane ene Bipes Lacépede. 
Digits; threes: clawed 22.250) 205. ee ee ee eee Hemichirotes Duges. 

Each of these genera includes a single species, which is character- 

ized as follows: 

Euchirotes biporus Cope. Tail twice as long as head; anus preceded 

by a transverse series of six large plates, which extend to the abdom1- 
nal scuta; a single preanal pore each in a single scale in front of the 

external preanal plate. Nasal plates nearly in contact in front. Cape 

St. Lucas, Lower California. U.S. National Museum. G. Hisen. 
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Bipes canaliculatus Lacépede. Tail twice as long as head; preanal 

scuta small, preceded by a transverse row of small scales, each of which 

is perforated by a pore. Nasal plates well separated in front. Mexico. 

Hemichirotes tridactylus Dugés. Tail but little longer than head; 

anus preceded by six plates of moderate size, and these by only two 

pore-bearing scales on each side. Nasal plates widely separated by 

contact of rostral and inter- 
nasal. Guerrero, Mexico. A. b 

Duges. 

ee or Se 
EUCHIROTES Cope. 

Euchirotes Corr, American 

Naturalist, 1894, p. 436. 

Digits five, all clawed ; nos- 

tril in a single plate. Pre- 

anal pores. Rostral plate 

not prominent. Eye minute, 

no eyelids. Fig. 139. 

The characters of the scap- HEMICHIROTES TRIDACTYLUS DuGEs. 
His 

ular and pelvic arches in this 

genus are as follows: . 

Seapular and pelvic arch present; fore limbs, but no hind limbs. 

Scapular arch.—For the first time in the history of scapular reduce- 

tion we find the clavicle absent. No interclavicle nor precoracoid. 

Supraclavicle osseous. Clavicle and coracoid osseous, coossified; no 

coracoid cartilage. Sternum without costals, osseous, pentagonal, and 

with a long xiphoid process. Ulna and radius well distinguished. 

Pelvic arch—An elongate element on each side, directed downward 

and a little forward, principally ilium, but with a short free distal 

extremity, which represents one or both of the inferior elements. A 

short curved cartilage represents the femur. The ilium is connected 

by a cartilage with the extremity of a single diapophysis, and a short 

free segment corresponding to this cartilage articulates with the ver- 

tebra which follows. 

The scapular arch of Bipes canaliculatus Lacénéede has been described 

and figured by Miiller,! and by Duméril and Bibron,? both with omission 

of pelvic arch. The description and figure which I gave® as referring 

to that species, was really taken from the Huchirotes biporus, of the 

distinctness of which I was not at that time aware. Miiller says of 

the former species “that the clavicle and scapula are fused into a 

single piece.” This is probably an error, as there is apparently no 

clavicle, as may be seen by comparing the figures given in the present 

paper. Neither Miiller nor Duméril and Bibron detected the rudi- 

mental pelvic arch. Before I was aware of the difference between 

From Dugés. 

1 Zeischr. f. Physiol., IV, 1831, pl. xxi, figs. 11, 12. 

2Erpétologie Générale, Atlas, pl. VII, figs. 1, 2. 

3 Journal of Morphology, 1892, p. 240. 
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Bipes and Euchirotes I thought this statement might have been due to 
badly preserved specimens, but it is quite possible that the two 

genera may differ in this respect. 

In the Luchirotes biporus the liver is situated far caudal to the heart. 

Both extremities are bilobate, the caudal extremity unequally, as the — 

right lobe is much produced. It is separated from the left by a deep 

fissure, and the gall bladder is exposed on the left side, and it is not 

inclosed as in Anguide. The trachea passes above the heart to a 

point a short distance beyond it, where, without dividing, it enters a 

single biauriculate lung. The lung lies entirely ventrad of the gut, and 

extends along the left side of the liver part of its length. The heart is 
halfway between the end of the muzzle and the caudal end of the liver. 

The intestine presents two expansions proximad to the large intes- 

tine. The moderate constriction divides the latter into colon and sec- 

tion, and the former has a proximal cecum. The corpora adiposa are 
large. The transverse section of the liver is crescentic. It is sup- 

ported by a gastrohepatic mesentery, and a sheet on the right, which, 

as it arises from the hepatic border, may be a hepatolateral, but which is 

probably homologous with the right hepatic of other Annulati. <A left 

gastropulmonary sheet. Hepatoventral single. 

EUCHIROTES BIPORUS Cope. 

Euchirotes biporus Copr, American Naturalist, 1894, p. 486, fig. 5.—VAaN DEN- 

BURGH, Proce. Cal. Acad. Sci., 1895, p. 135. 

Chirotes canaliculatus STREETS, Bull. U.S. Nat. Mus., No. 7, 1877, p.37.—YARROW, 

Bull. U. S. Nat. Mus., No. 24, 1883, p. 38.—Corr, Bull. U. S. Nat. Mus., No. 

32, 1887, p. 47.—BELDING, West Amer. Scientist, III, 1887, p. 97; not of 

Lacépéde. 

Fig. 140. 

EUCHIROTES BIPORUS COPE. 

X 2. 

Lower California. 

Cat. No. 12599, U.S.N.M. 

The snout is short, rounded, and very convex. The limbs are very 
broad and short, with five perfect clawed digits. The larger head 
plates are a rostral, three labials, a nasal, an ocular, a preocular, two 

suboculars, one supraocular, a very large undivided prefrontal, and a 
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pair of frontals. There are also two small plates between the third 

labial and the suboculars. The anusis preceded bya transverse series 

of six longitudinal plates. There is a single preanal pore in a large 

plate in front of the external preanal plate of each side. 

Measurements.—Total length, 199 mm.; limb, 8 mm.; tail, 18 mm.; 

head, 7 mm. 

tostral plate triangular, the apex touching the internasal. The 

latter is twice as wide as long, and the frontals are wider than long. 

The nasa] is subtriangular, with an obtuse apex directed posteriorly. 

The nostril is anterior to the center. The first superior labial is as 

long as the two others together. The symphyseal is large and is suc- 

ceeded by four inferior labials; the first largest, the second interme- 

diate, and the third and fourth subquadrate much smaller. <A large 

postmental longer than wide, which is bounded in front on each side 

by the first labial and for the greater part by a large infralabial, which 

separates it from the second labial. A band of fourteen scales between 

the angles of the mouth below and eighteen above. 

The dorsal and abdominal scales are separated by a longitudinal 

groove which extends to the anus. The abdominal scales are about 

twice as long as the dorsals, one row answering to two of the latter, 

with an occasional opposition of the extremities of single rows as an 

exception. There are twenty-four rectangular divisions of each abdom- 

inal cross band, the terminal ones small and subtrangular. In a dorsal 

cross band there are twenty-nine transverse divisions. On the thoracic 

region the bands are interrupted on the middle line, alternating with 

each other and forming chevrons directed forward. The last gular 

band is short and convex posteriorly. The number of the bands is as 

follows: Gular, 7; thoracic, 4; abdominal, 138; caudal, 20. A few of 

of the caudal may be alternate on the middle line. The preanal plates 

are unequal, the median pair being much the largest. The next 

external are nearly as long and are very narrow; the third or external 

pair one-half the size of the second. In front of it is a larger scale 

leaving the pore in its posterior region, and external to the latter are 

two small scales. 

The fore limbs are annulate, with scales like those of the belly, in 
six bands, from shoulder to digits. Digits I, Il, and III equal and 
two-fifths the length of the arm; IV shorter, and V shortest. 

Measurements (Cat. No. 21325).—Total length, 202 mm.; total length 
of head to angle of mouth, 5 mm.; total length of tail, 20 mm.; total 
length of fore limb, 7.5 mm. 

Euchirotes biporus Cope. 

| 

Number | Catalogue ; : : | When A | Nature of 
Ney pusueot Locality. collected: | From whom received. specimen. 

8568 1 | La Paz, Lower California.|.-............. Dr. T. H. Streets,U.S.N-| Alcoholic. 
12599 1D eos do ScEccerSbeee soos Te Feb. —,1882 | L. Belding .............- do. 
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In alcohol this curious animal is of a uniform white. Its color in 

life and its habits areunknown. It seems to be not uncommon at Cape 

St. Lucas, Lower California. 

AMPHISBANIDA. 

Amphisbenide Gray, Ann. Phil. (2), X, 1825, p. 203. 

Amphisbenoide F1TzINGER, Neue Classif. Rept., 1826, p. 24. 

Angues WAGLER, part, Syst. Amph., 1830, p. 196. 

Amphisbena WIEGMANN, Herpt. Mex., 1834, p. 20. 

Chalcidiens glyptodermes DUMERIL and BrBRON, Erp. Gén., V, 1839, p. 464. 

Amphisbenide, Lepidosternida, Chirotide Gray, Cat. Tort., Amphisb., Brit. Mus., 

1844, pp. 69, 73, 74. 

Amphisbenide Cops, Proc. Acad. Nat. Sci. Phila., 1864; Proc. Amer. Assoc, Adv. 

Sei., XIX, 1871, p. 237.—BouLENGER, Ann. and Mag. Nat. Hist. (5), XIV, 1884, 

p.120; Cat. Liz. Brit. Mus., 2d ed., IT, 1885, p. 430. 

Dr. Boulenger gives the following description of this family: 

Tongue moderately elongate, arrowheaded, covered with imbricate, scale-like 

papillx, ending in two long, narrow, smooth points. Teeth large, few, anchylosed 

to the inner edge of the jaws; premaxillary teeth usually in odd namber; no ptery- 

goid teeth. Skull thick, strongly ossified, without interorbital septum, or colu- 

mella cranii, or postorbital, or supratemporal arches; premaxillary single; nasals 

two; frontals two; parietal single, very large; an orbitosphenoid bone; quadratum 

very oblique or nearly horizontal, owing to the shortness of the postcoronoid part 

of the mandible; occipital condyle frequently divided. Vertebre very numerous, 

depressed, all except the foremost without spinous processes. Pectoral arch imper- 

fectly developed in Chirotes, reduced to minute rudiments in the other (limbless) 

forms; pelvic arch reduced to minute rudiments. Worm-like, adapted to subter- 

ranean life; eyes concealed under the skin; mouth small, frequently inferior; no 

ear. Head covered with symmetrical plates; skin divided into soft, squarish seg- 

ments, forming regular annuli. Tail short. 

The shape of the skull varies considerably, according to the genera; in this re- 

spect Blanus appears to be least specialized, although the occipital condyle is divided, 

while it remains single (kidney shaped when seen posteriorly) in the otherwise more 

specialized Acrodonta. The mandible especially undergoes the greatest modifica- 

tions, as may be seen from Gervais and Peters’s accounts of Blanus, Amphisbena, 

Lepidosternum, and Monopeltis. The angular bone is chiefly developed on the inter- 

nal side of the ramus, and the splenial is very small, The coronoid is large and 

subtriangular, and is overlapped from behind by the surangular on the external face 

of theramus. Meckel’s groove is closed. The columella auris is robust. The paroc- 

cipital is present as a scale just above the quadrate. 

All the members of this family are burrowers, and many live in ants’ nests. 
They bore narrow galleries in the earth, in which they are able to progress back- 

ward as well as forward. On the ground they progress on a straight line, by slight 
vertical undulations, not by lateral movements, as in other limbless reptiles; the 

tail of many species seems to be more or less prehensile. The food of these lizards 
consists of small insects and worms. Little has been published on their habits, and 

all that is known of their mode of parturition is that Anops kingii is oviparous, and 

deposits its ova in ants’ nests. 

As many as sixty-one species are enumerated by Boulenger in the 

Catalogue of the British Museum; thirty-eight are American, out of 
which only one, Rhineuwra floridana, occurs north of the Tropic of 

Cancer, and four (Amphisbena and Diphalus) in the West Indies. The 
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twenty-three other species inhabit Africa, with the exception of the 

three species of the genera Blanus, which belong to the Mediterranean 

district. 
SYNOPSIS OF THE GENERA. 

A. Segments of the pectoral region not differentiated. 

1. The nasal plates lateral, separated from each other on the median line. 

a. Nasals separated by the rostral. 

Rostral with a median cutting edge, extending between the fronto- 

MAS AIS esas e cae aera ee tee ws aie oe Shier es emia ae re sid dnops Bell. 

Rostral flat, not extending between frontonasals -..-.-.--. Diphalus Cope. 

aa. Nasals separated by the frontonasals. 

Frontonasals united into one plate; no frontals.-...-..-.Blanus Wagler. 

Frontonasals united; frontals present. --....-..----..----.-- Cadea Gray. 

2. The nasal plates in contact with each other on the median line. 

a. Preanal pores present. 

Nasaléplatesdistinctepsassses- see ssee sie aoe Amphisbena Linneus. 

‘oNasaliplatesmmitede: wGrayenec sss sae ae Typhloblanus Fitzinger. 

Nasals, frontonasals, and anterior labials united -- Ophioproctes Boulenger. 

AA. Segments of the pectoral region more or less enlarged, or forming angular 

series. 

SHOULICOMPLesseds <55.22 so -5 2226 425 ss ee dolce eae Geocalamus Giinther. 

Snout depressed ; nostril in asmall, separate nasal; tail cylindical. 

Monopeltis Smith. 

Tail depressed, above with rows of round tubercles-. ..-....Rhineura Cope. 

Nostril pierced in the rostral .--.-....-......-.:...... Lepidosternon Wagler. 

Anatomy.—The characters of the regions of the arches and limbs have 

the following characters in Amphisbana occidentalis Cope: 

No scapular arch nor limbs; a rudimental pelvie arch. 

Pelvic arch.—This consists, in this species, of a slender bone in the 

abdominal wall, a little in front of the vent on each side, which is 

directed forward and inward, but without meefing its mate on the 
middle line. It has no articular connection with any other element. 

In Amphisbena alba this element is similar, but is relatively shorter 

and more as figured by Fiirbringer in the A. fuliginosa. This species 

has also, according to Fiirbringer, a very rudimental scapula. 

As the left lung only is present in this family, there is but one gas- 

tropulmonary mesentery. The liver has a crescentic cross section, and 

it is supported by two gastrohepatic mesenteries (Amphisbena alba 

and A. fuliginosa), or by only one, and a right hepatic, or hepatolateral, 

as it may be (Rhineura floridana). There is but one hepatoventral. 

The only species of which I have obtained a satisfactory hemipenis is 

the African Monopeltis galeatus Hallowell. The organ is bifureate; each 

branch is marked with fine, close, transverse folds, while the region 

proximad of these has coarser folds directed transversely and obliquely. 

Origin.—No information as to the origin of the Amphisbzenidz or ot 

the Annulati was accessible until Dr. Baur in 1893! announced the 
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skulls were found by Mr. J. B. Hatcher, of the Princeton exploring 

expedition. These crania represent two genera, Rhineura Cope, still 

existing, and Hypsorhina Baur, extinct, and both are more nearly allied 

to Lepidosternum than to Amphisbena. The species are termed R. 

hatcherii and H, antiqua. 

This interesting discovery explains the existence of Rhinewra in 

Florida, and relieves us of the necessity of supposing an immigration 

of Lepidosternoid reptiles from the South American continent, a 

hypothesis which is the more difficult to sustain, since there are no 
Amphisbenid in Mexico or the West Indies. 

® 

RHINEURA Cope. 

Rhineura Corr, Proc. Acad. Nat. Sci. Phila., 1861, p. 75.—BOULENGER, Cat. Liz. 
Brit. Mus., II, 1885, p. 459. : 

Body vermiform, without legs, no ears, and the eyes invisible. Body 

encircled by a succession of continuous whorls, divided into square 

plates. Pectoral plates rather larger than elsewhere. Teeth conical, 
distant, pleurodont, none on the palatine. . Tongue fleshy, narrow, ovate, 

emarginate behind and slightly bifiid anteriorly; attached except at 

the tip. Tail flat, with tubercles in transverse series. Nostril pierced 

in a distinct nasal plate. 

Osteology.—A specimen of the R. floridana Baird from Volusia, Flor- 

ida, furnishes the characters of the skeleton. 

The alveolar border of the premaxillary is very short, and supports 

only one, a median tooth. The spine is divided into two portions, that 

below the projecting angle of the muzzle and that above it. The former 

is contracted a little by a process of the maxillary which enters from the 

alveolar portion, separating it from the nostril, which is inferior in posi- 

tion. It then expands a little, to form on the upper side of the muzzle 

a terminal expansion twice as wide as long. The nasals are distinct, 

and extend to the border of the muzzle, overroofing the nostrils. Fron- 
tals wide, distinct, deeply emarginate posteriorly for the parietal. Pre- 
frontal rather large, triangular, sending its apex posteriorly over the 

orbit and reaching the parietal. Its free border and a narrow band of 

the parietal form a crista temporatis, which do not unite on the middle 
line into a crista sagittalis. Parietal single, without pineal foramen, 

continuous laterally with the petrosal and alisphenoid, and posteriorly 

with the supraoccipital, from which it receives on the middle line a 

gomphosis. Supraoccipital bounding foramen magnum, of which tt 

forms a rather narrow border. A small triangular bone at the extrem- 

ity of the maxillary may be a jugal or a lachrymal. The alisphenoid 
and petrosal form the inferior part of the side walls of the brain case, 

and are separated from the pterygoids and presphenoid below them by 
a narrow fissure which is widest below the petrosal. The latter sends 

an angle upward and backward between the parietal and exoccipital. 

The exoccipital sends a prolongation (paroecipital?) downward and for- 

t 
hes 
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ward, which gives articulation to the quadrate, bounding the fenestra 

ovalis above. The latter is large and is closed by the large disk of the 

stapes. The quadrate has no posterior proximal process, and is oblique 

proximally, but is more nearly vertical distally. In its posterior angle 

rests the club-shaped head of the robust columella auris. 

The vomer presents atits anterior extremity a process which separates 

a transverse process from each maxillary, and enters a notch in the 

posterior border of the premaxillary. The vomers are plane in front, 

but become convex and separated by a fissure posteriorly, ending each 

in an acuminate apex lying on the presphenoid. The palatine is nar- 

row and lies along the inner side of the ectopterygoid, consisting chiefly 

of its maxillary process; it is doubtful whether it possesses a vomerine 

process. Posteriorly it lies scale-like on the pterygoid, reaching nearly 

to the line of the quadrate. The narial fissure is nearly closed anteriorly, 

except a foramen-like portion at the anterior extremity. The presphe- 

noid, sphenoid, and basioccipital are coossified. To these the pterygoid 

is closely appressed by the one side, while on the outer side the latter 

carries the narrow splint-like ectopterygoid as far as the maxillary. 

No palatine foramen. Occipital condyle simple, transverse, medially 

concave. 

The mandible displays no Meckelian groove, and the splenial is small. 

The small angular is only visible on the internal side of theramus. Sur- 

angular and articularconfluent. Coronoid large, triangular, not concave 

below, and overlaid at base externally by anterior extremity of surangu- 

lar; anteriorly not extended over dentary. Angle short, longer than 

wide, a little inflected, simple; its plane an angle of 45 degrees to that 
of the ramus. 

The hyoid apparatus is very simple. It consists of a glossobasihyal 
cartilage which is deeply bifureate posteriorly. At the posterior extrem- 

ity each posterior limb sends a process forward, which is about half as 
long as the anterior elements, the hypohyal. No ceratohyal nor second 
ceratobranchial. A rather short and simple osseous first ceratobran- 
chial on each side. 

The vertebral column consists of many cervico-dorsals and a relatively 
small number of caudals. The second vertebra has a strong keel-like 
hypapophysis, which is also strong on the third, but which diminishes 
from that point so that on the sixth it is no longer perceptible. The 
first rib is short and is attached to the third vertebra. Diapophyses 
and neural spines very short. The ribs do not display a vertical process 
at the head asin Lepidosternum octostegum. Diapophyses very short 
and simple on caudal vertebrie. Caudal hypapophyses beginning on the 
anterior fourth of the caudal series, the halves at first widely sepa- 
rated. They soon converge downward, and finally touch, but are never 
coossified to form a chevron. Position on the middle of the length of 
the centrum. Rib-bearing vertebre without trace of zygosphen. 

Scapular arch absent. Pelvic arch represented by a single curved 
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rod on each side of and anterior to the vent, which is connected with 

the extremities of two ribs by ligament only. This is the ileopectineal 

bone of Fiirbringer. No trace of posterior limb. 

Teeth simple, conic; situated on premaxillary, maxillary, and dentary 

bones only. Premaxillary with but one, a median tooth. : 

The genus Lepidosternum, as typified by the L. octostegum, differs 

from Rhineura in that the nasal bones are excluded from the narial 

borders by the maxillary, and from contact with each other by the pro- 

longed spine of the premaxillary. In both of these points Rhineura 

agrees with Amphisbena. In Lepidosternum also there is a Meckelian 
groove, and the angle is turned vertically downward. In Amphisbena 

(fuliginosa) there is a groove and no angle. 

RHINEURA FLORIDANA Baird. 

Rhinewra floridana Corr, Proc. Acad. Nat. Sci. Phila., 1861, p. 75.—BocouRT, Miss, 
Sci. Mex., Rept., 1882, p. 491, pl. xxrx I, fig. 1.—BOULENGER, Cat. Liz. Brit. 

Mus., II, 1885, p. 460. 

Lepidosternon floridanum Batrv, Proc. Acad. Nat. Sci. Phila., 1858, p. 255.— 

SrraucH, Mél. Biol. Ac. St. Pétersb., XI, p. 460. 

Fig. 141. 

RHINEURA FLORIDANA BAIRD. 

Sore 

Florida. 

Collection of E. D. Cope. 

Body as thick as a large goose quill or larger. A large pentagonal 

plate on top of the head, encircled by nine others; the rostrum ending 

in a broad horizontal crescent overhanging the mouth. Noears. Tail 

one eighteenth the body; much depressed; its upper surface with the 

whorls covered by large tubercles set in smaller ones instead of by 

square flat plates. : 

Color yellowish white; in spirits; rose colored in life. 

Body resembling somewhat a large Ascaris, white worm, in its uniform 
yellowish white color, absence of limbs, ears, and eyes, and succession 

of rings encircling it from head to tail. The head is contained about 

thirty-three times in the head and body and twice in the tail. It is 
ovoidal above, much depressed, the rostrum broad and projecting con- 

siderably beyond the lower jaw both terminally and laterally. A broad 

crescentic plate forms the tip of the rostrum. This may possibly be the 

frontal plate. Beneath this plate is a rostral which connects it with 
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the opening of the mouth, and on each side of this are three labials 

(four on one side) which become successively larger, the posterior as 

large as all the rest. Above the anterior of these are two other plates. 

On one side of the rostral plate, and above the first labial, is one with 

a nasal perforation in the center; but there is none corresponding to it 

on the other. Behind the terminal plate of the muzzle is a median one- 

half its width (vertical?), and behind this another (occipital?) as wide 

as the first. This is subpentagonal, with two large plates in front con- 

necting it to the terminal one and separated by the second median 

plate described. On each side of this plate are two, the anterior very 

small, and with another immediately below it. This largest central 

plate is thus encircled by nine plates—three anterior, four posterior, 

and two lateral. The entire head, exclusive of the lower jaw, has about 

forty plates. The teeth are long, conical, recurved, and distant. There 

are about three on each side of each jaw. 

There are four labials on each side the median mental, which has 

another plate behind it, followed by two long narrow ones. A long 

plate against the inner labials connects anteriorly with the latter. 

The body is encircled by a succession of whorls or rings of close 

square plates, about thirty in number. These are narrower above and 

broader below on the pectoral region (for about six whorls) than else- 
where. There is a distinct groove or furrow along the back, with an 

occasional tubercle in it. One in the ventral surface is much less dis- 

tinct. The tail is short, contained about seventeen or eighteen times 

in head and body. It is much depressed and rounded at the tip; 

verticillate, but the plates on the upper surface, except anteriorly, are 

tubercular, rounded and raised, set in the midst of smaller ones. There 
are fifteen caudal whorls on the under surface. 

This very curious saurian form was first introduced into the North 

American fauna by Dr. Barratt, who found it at Micanopy, Florida, 

where it is said to be not uncommon, and to be frequently ploughed up 

in the potato patches. It is probably entirely subterranean in its 

mode of life. It has been since found in nearly all parts of the Floridan 

zoological district. Living specimens sent me by Mr. ©. B. Moore are 

of a beautiful rose-purple color with a milky bloom, such as is seen on 

some fruits. Three distinct purple stripes radiate from the head pos- 

teriorly, but are soon lost in the surrounding color. 

The specimens were sent me in damp sand, in which they burrowed 

and remained concealed. Unfortunately they lived but a short time, 
and a second sending met the same fate. 
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Rhineura floridana Baird, 

Number : 
Catalogue) ¥ ree When y : Nature of No: | wei ia Locality. nallecteds From whom received. specimen: 

3202 1 | Micanopy, Florida........|.-.------..---- Dr. J.B. Barratt......... 
8371 i Vonatee cl lOriGae asecnet | seem ein ie settee IN| B} Moore 2-5-6 Aleoholic. 
8974 AUR LOVIGS Sere seen eto we [ee - ee eee ee ee eee e eee eee eee ee ee sia do. 
8900 1 | St. Johns, Florida. - ..| April--, 1877 | Prof. S. F. Baird - ae do. 

19993 1 | Eustis, Florida ---- coal SEE eae tic tbat U.S. Fish Commission -. 
22318 1 | Lake City, Florida..-.....|.------------.- IPA Rolis) eo esceeeeeee 

TROGONOPHID A. 

Trogonophide Gray, Cat. Tort. and Amphisb., Brit. Mus., 1844, p. 68.—CopE, 

Proc. Amer. Ass. Ady. Sci., XIX, 1871, p. 237. 

No limbs. Teeth anchylosed to the alveolar ridges. 

The dentition of this family resembles that of the Acrodonta. It 

does not differ in other respects from the Amphisbenidz. There are 

but three genera, and these are confined to the Old World. They 

differ as follows: 

No preanal pores; two pairs of upper head shields; nostril pierced in a nasal. 

Trogonophis Kaup. 

Preanal pores; three large upper head shields besides the rostral; nostril pierced 

between tiwio Wasa se ee tata oe eee ee eee Pachycalamus Giinther. 

Preanal pores; a single large upper head shield; nostril pierced in a nasal. 

Agamodon Peters. 

Trogonophis has but one species, which is found in northwest Africa. 

Pachycalamus has a single species, which is an inhabitant of the island 

of Socotra, off the coast of east Africa. The only species of Agamo- 

don is east African. 

SE RPEN TES. 

I. ANATOMY. 

THE OSSEOUS SYSTEM. 

There is much uniformity in the characters of the skeleton in the 

Serpentes. Peculiarities characterize the principal divisions, but no — 

definite groups can be traced in the great mass of the harmless snakes, 

so far as the skeleton is concerned. 
Skull.—The premaxillary bone is connected with the skull by only 

its superior and inferior spines in all snakes except the Scolecophidia, 

where it is connected by suture laterally and inferiorly with the ethmoid — 
also, and in the Epanodonta with the maxillary. In other snakes the ~ 

ethmoid lies above its inferior spine. The nasals are always distinct — 

from each other, except in Charina, where they are coossified. They 
are also free laterally, except in Scolecophidia, Tortricina, and 

many peropodous genera, where they are suturally united posteriorly 

and laterally with the prefrontals. Such are the genera Loxocemus, 

i 
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Lichanura, Charina, and Eryx, and to these must be added Xenopeltis. 

The frontals are always distinct and the parietals are always united. 

The supraoccipital never enters the foramen magnum, which is 

bounded above by the exoccipitals. The prefrontals are articulated 

above with the frontals and, in the divisions above named, with the 

nasals also. The postfrontals are present, but are small and easily lost 

in preparing crania in some types. They are generally well developed, 

but are small in Lichanura and Cylindrophis, and are wanting in Xeno- 

peltis, Charina, Ilysia, the Scolecophidia, and the Elapide. They are 

elongate and extended forward over the orbit to the prefrontals in 

Achrochordidse and Nothopide. There is a supraorbital bone in the 

Pythonide. The paroccipital is included in the cranial walls in all 

angiostomatous snakes, and is excluded from the brain case, lying 
scale-like on the surface, in the eurystomatous families. It is short in 

burrowing snakes, but elongates in other families, reaching an extreme 

length in the solenoglyphous division. The maxillary bone is loosely 

attached in Serpentes, having a close articulation with the prefrontal 

only, except in the Epanodonta, where it is fixed firmly to the premax- 

illary and vomers, as in lizards. It is shortened anteriorly in the Pro- 

teroglypha, and both anteriorly and posteriorly in the Solenoglypha, so 

as to become subvertical. Among the latter it is solid in all except the 

Crotalide, where it is deeply excavated by a fossa postero-exteriorly. 

In the Opoterodonta the maxillary is also very short and triangular, 

articulating very loosely with the prefrontal with its narrow apex. In 

snakes there are no lachrymal nor jugal bones. In proportion as the 

maxillary is abbreviated posteriorly, is the ectopterygoid elongated. 

The latter is generally a simple element, but in certain Najid genera it 

is deeply bifureate anterioriy, according to Boulenger. 

The lateral walls of the brain case consist apparently of the frontal, 

parietal, and petrosal bones, which articulate below with the presphe- 

noid, sphenoid, and basioccipital elements. At the base of the orbital 

wall of the frontal is a longitudinal groove, bounded below by the pre- 

sphenoid, which is oceupied by the more or less persistent trabecula 

eranii. The optic foramen is large, and becomes a vacuity in types 

with large eyes, as Bascanium, and according to Boulenger those of 

opposite sides are confluent in Psammophis. The trigeminus foramen 

is represented by two, which communicate beneath a long bridge in all 

snakes, including Typhlops (Glauconia not examined), The quadrate 

bone presents some diversities of form, but none of great importance. 

In Typhlops it is short and flat, and presents a free angular process 

anteriorly. In Glauconia it is long and slender, and has no anterior 

process. In the Tortricina it is very short, and has in the Ilysiide a 

cylindric shaft. In Asinea it is generally flat and expanded at the 

proximal end, and has no angular process of the shaft, but in Eryx it 

is not expanded, and has a triangular section. In Xenopeltis it is short, 

and has a short posterior projection proximally, as in lizards. In the 

NAT MUS 98 44 
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boas and pythons it has a short anterior process on the inner side with 
which the columella auris articulates. The process is very short in — 
Eryx, and an articular facet only remains in Loxocemus, [ichanura, and — 
Charina. In the venomous snakes it is so elongate as to articulate — 

with the superior disk of the paroccipital, extending to the inner border 

in the Solenoglypha. 
The base of the skull presents certain diversities in the more distinct — 

suborders. 

There is much difference as to the extent to which the free edges of 

the presphenoid extend outside of the trabecular grooves, concealing 
them from view from below, or whether they are angulate or not. In ~ 

some genera the basioccipital supports one to three hypapophyses for — 

muscular insertion, and in a few genera the sphenoid bone supports basi- 
pterygoid processes or tuberosities, accompanied or not with a median 

keel. In Solenoglypha the long median simple hypapophysis is con- 
stantly present, and in the Peropoda there are nearly always basi- a 

pterygoids. Beyond this these characters are specific only, or connected — 

with the size and vigor of the individual. The following table will 

show this: 

I. No basioccipital hypapophysis. 

a. Basipterygoid processes. 

f. A median sphenoid keel. 

Python, Boa. 
6. No median sphenoid keel. 

Loxocemus, Eryx, Causus. 

aa. No basipterygoids. ; 

Typhlops; Lichanura, Charina; Cylindrophis; Xenopeltis; Carphophiops, 

Cemophora, Abastor, Osceola, Storeria, Regina, ae ele Liopeltis, Y 

Cyclophis, Coluber (guttatus); Hydrephis. 2 

II. Three hypapophyses. 

a. The median largest; Lutenia marciana. . 

aa. The lateral largest (weak); Zutenia proxima, Ophibolus sayi (strong), » ¥ 

Zamenis consirictor, Z. flagellum. 

Ill. Two hypapophyses. 
(Freak); Ilysia scytale, Elaps fulvius. 

IV. One hypapophysis, flat below. 
Compsosoma corais, Eutenia sirtalis, E. sawrita. 

y. A long compressed hypopophysis. 
Vipera, Ancistrodon, Sistrurus, Crotalus. Ss 

The palatine bones differ considerably in the principal forms. The ~ 
characters are seen in the presence or absence of the external (maxil- — 

lary) or internal (vomerine) processes. These may be tabulated as ~ 
follows: —— 

I. Internal and external processes present. Colubridx, Xenapeltid peas 

Charina, Python (the internal small), Glauconia. ee 
Il. External process, but no internal. Boa, Eryz, Lowocemus, 

LTichanura. < 

Itt. Internal, but no external processes. Hlaps, Typhlops. 

IV. Neither internal nor external processes. Hydrophis, Causus, 

Vipera, Ancistrodon, Crotalophorus, Crotalus. 
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In all genera the palatine bone is longitudinal and compressed except 

in the Scolecophidia, where it is so short as to be transverse. The 

pterygoids are elongate and extend to the quadrate except in the 

Scolecophidia. In the Opoterodonta they are cylindric, and extend 

beyond the quadrate, while in the Epanodonta they are flattened and 

do not quite reach the latter. They are generally compressed so as to 

present a vertical lamina, but in peropodous genera, especially in those 

with basipterygoid processes, they are expanded inward so as to be 

horizontal. They are also horizontal in Yenopeltis. The compressed 

form is related to the greatest mobility, and is hence most developed 

in the Solenogiypha. Hetopterygoids are present in all the super- 

families except the Scolecophidia. They are longest where the maxil- 

laries are shortest, that is, in the Solenoglypha. 

The mandible in Serpentes always lacks the surangular bone, and 

the angular is small and far anterior to the angle of the jaw, which is 

formed by the articular. The coronoid is absent, excepting in the Scole- 

cophidia, Tortricina, and Peropoda, except Charina, where it is want- 

ing. The splenial is always present, and is internal exclusively, except 

in Typhlops, where it is more extensively developed on the external than 

on the internal side, leaving the dentary but a narrow strip. In Typh- 

lops also the angular is a very small splint, between the splenial and 

the base of the coronoid on the external side of the jaw. The Meckel- 

ial groove is open in many snakes, and in others it is closed by the 

apposition of the edges of the dentary and splenial bones. In some 

species it is open only for a short distance. It is open in Crotalide, 

Viperide, and Hydrophide, and in Ilysiide, Boidxe, Pythonidie, Chari 

nidze, and Xenopeltid. It is also open in the following genera of 

Colubride: Natrix, Butenia, Heterodon, Coluber, Ophibolus, Diadophis, 

Cyclophis, Liopeltis, Salvadora, Rhinochilus, Haldea, Virginia, Storeria, 

Abastor and Farancia. In Osceola it is partly open; while it is closed 

in Typhlops, Elaps, Causus, Sibon, Spilotes, Bascanium, and Carpho- 

phiops. Thus the open groove is probably characteristic of Crotalide, 

Viperide, Hydrophidie, the Peropoda, and the Homalopsinze. Further 

than this no definite boundaries can be yet traced by it. 

THE DIGESTIVE SYSTEM. 

The teeth of snakes are not furnished with roots, and are not sunk 

in alveoli, but their bases are coossified with the bones which bound 

the mouth. They have simple, acutely conic crowns with an oval see- 

tion, sometimes with a sharp angle posteriorly when a cutting edge is 

present. In certain genera (Opisthoglypha) there is a groove on the 

anterior or external face (Ogmius) of the posterior one or two teeth of 

the maxillary bone. In one genus all the maxillary teeth are grooved 

(Ogmodon); while in the venomous species it is the anterior teeth 

which have undergone modification. In the Proteroglypha the anterior 

tooth is deeply grooved on the anterior face, and the edges of the 

groove have grown forward and inward so as to be in contact, thus 
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inclosing a tube. In the Solenoglypha this union has become complete 

fusion so that no trace of the primitive groove remains, although it is 

distinct in individuals at birth. The foramen at the anterior base of 

this tooth in Proteroglypha and Solenoglypha receives the papilliform 

extremity of the efferent duct of the salivary poison gland, and thus 

conducts the poison to the slit-like opening at the front apex of the 

crown. 

The tongue is long and cylindric, and is retractile into a sheath 

which opens in the anterior part of the floor of the mouth immediately 
in front of the glottis. Its free extremity is deeply bifurcate. It is 

the only tactile organ of the Serpentes. 

The alimentary canal is elongaté, and the stomach is a simple enlarge- 

ment of its diameter, without transverse curvature. It passes gradu- 

ally into the small intestine, which is more or less convoluted by short 

turns which adhere together and are inclosed in a common peritoneal 

fold, which does not follow the convolutions, as is the case in Sauria 

and other Vertebrata. The rectum is straight, of enlarged diameter, 

and of variable length. it is separated from the small intestine by a 

muscular constriction, which is passed at one side by a narrow commu- 

nicating tube, which frequently leaves a rectal cecum at one side. 

The walls of the stomach are often thickened, while those of the small 

intestine are variable, and are frequently densely papillose. The rec- 

tum presents a variety of internal structure. Its internal wall is 

smooth in Hunectes murinus, Eryx thebaicus, acd OCyiindrophis rufa. It 

has longitudinal plicas in Jlysia scytale, Coluber obsoletus, Compsosoma 

corais, Zamenis flagellum, Natrix taxispilotus, Homalopsis leucobalia, 

Hydrophis striata. With longitudinal folds there are transverse ones 

more or less developed in Ophibolus polyzonus, Malpolon lacertinum, 

Dryophis prasina, Chersydrus granulatus. There are free transverse 
foids more or less developed in Leptognathus fasciata, Dipsas dendro- 

phila, Oxybelis acuminata, Vipera ammodytes, Crotalus durissus. The 

rectum is divided by transverse septa, with a perforation median or 

lateral, in Python spilotis, Farancia abacura, Boodon geometricus, Elaps 
surinamensis, Bungarus sp., Ancistrodon contortrix. 

The salivary glands are labial or externa: to the maxillary and man- 

dibular bones, and have numerous efferent ducts. In opistheglyph 

snakes that portion of them which is opposite the posterior maxillary 

teeth is enlarged, and the secretion is discharged at the bases of the 

grooves of the teeth. In proteroglyph and solenoglyph snakes this 

gland is still further developed, and fills the space between the orbit 
and quadrate bones. Its efferent duct extends as a tube along the 

superior surface of the maxillary bone. In the genus Causus this gland 
is greatly elongate, extending posteriorly above the ribs for one-sixth 

the length of the animal(Reinhardt). In the Elapid genus Adeniophis 

the gland is restricted to a position corresponding to the posterior 

extremity of that of Causus, and has in consequence an efferent duct 

of extraordinary length (Meyer). In these types a portion of the tem- | 
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poral muscle extends over the poison gland and compresses it when 

the mouth is opened. In the venomous groups the anterior glands are 

reduced. Besides the labial glands there is a gland anterior to the 

prefrontal region, between the maxillary and nasal bones. The liver 

is long and narrow, and is on the right side of the alimentary canal, 

and begins immediately posterior to the heart or at various distances 

posterior to it, according to the genus. Thus it is near the heart in 

species of robust form, as the Viperidz and Crotalidx, and in such 

genera as Yenodon and Heterodon. It is far removed in the Tortricina, 

Epanodonta, and Catodonta. It is exceptionally short in Chersydrus. 

Its distal extremity is bilobate, and the left lobe extends beyond the 

right. From between the two issues the cystic duct, which extends to 

and along the alimentary canal to the position of the gall bladder. » This 

structure is remarkable in Serpentes for its distance from the liver. It 

is near to the spleen, which is adherent to the alimentary canal on its 
inferior side, and is of a subround form. The pancreas, which is of 

more elongate form but of relatively small size, is located near the 
spleen on the left side of the alimentary canal. 

THE CIRCULATORY SYSTEM. 

The disposition of the parts of the circulatory system in the Serpentes 

is dependent in large degree on the elongate form of these animals 

and on the arrangement of their respiratory organs. 

Although the heart is situated cephalad of the posttracheal lung, 

its position is posterior to that which it occupies in the Sauria. In 

Chersydrus it is situated at about the middle of the length of the body, 

but in the Natrices it is at the anterior fifth of the length. It is of 

rather elongate form, and its chambers are compactly adherent, and it 

is inclosed in a tough pericardial sac. In adult snakes there is but one 

aorta root on each side, of which the left is the most robust. The com- 

mon pulmonary trunk is distinct from the truncus artericsus to the base. 

It was first observed by Schlemm! that in typical Colubroidea there 

is but one pulmonary artery, while in the Peropoda there are two. He 

also observed that where there is a tracheal lung there is an anterior 

pulmonary artery, as in Vipera berus, while in Lachesis mutus there are 

two. In Thrasops flavigularis, where the trachea is expanded trans- 

versely to the size of a tracheal lung, I have observed that there is 

an anterior pulmonary artery. There is generally a single carotid 

artery, which arises from the right aorta root. This may branch into 

two carotids, and in a few instances these carotids maintain their dis- 
tinctness to the aorta root. The right aorta root also gives forth an 

anterior artery, the arteria vertebralis of Cuvier, which supplies the 

intercostal arteries. It extends along the right side of the vertebral 

column, or divides, each half running on one side of the column. The 

eceliac artery is divided into several. The mesenteric is represented 

by two trunks which leave the aorta at a considerable distance apart. 

' Tiedemann and Treviranus’ Zeitschrift 1. Physiologie, II, 1827, p. 101. 
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The ophthalmic artery is divided from the facial, according to Rathke, 4 

excepting in the Peropoda and Angiostomata, where it rises from the _ 
arteria cerebralis. The latter is the primitive foetal connection in all _ 

snakes. : oy 

The cardinal veins are unimportant in the Serpentes, the posterior 
vena cava having taken their place. This vessel originates at the 
kidneys, being formed by the successive union of numerous vene renales 

revehentes, and extends to the liver. Itrunsin a groove of the superior 

side of this organ, and receives vene hepatice along its course, and then 

passing above the heart enters the sinus venosus on the right side of 

the right auricle. Authors differ in their accounts of the origin of the 
vena cava. Schlemm states that it is formed by the union of two 

branches, one from each kidney, while Stannius states that it is derived 
from theright kidney only. In an anaconda (Hunectes murinus) I traced 

it easily from the right kidney, but was not successful in following the 

left renalis revehens to a junction with the right, though I can not 

assert that none exists. I found the junction to be near the left testis 

in a Coluber quadrivitiatus. The kidneys receive each a vein which cor- 

responds to the vena iliaca of the Sauria, which are derived from a 

single vena caudalis. In Chersydrus there is a second large vessel run- 

ning from the liver to the heart, which may be a vena hepatica. 

The anterior caudal diapophyses of the Serpentes are bifurcate in a 

vertical plane. Between these branches are placed the lymphatics, 

which empty by a small vein into the vena iliaca. The thymus gland isa 

small elongate body lying near each carotid on each side, and near the 

heart. The thyroid gland is near the auricles of the heart on the middle 

line. Suprarenal bodies are present near the testis or ovaries, lying 

along the vene renales revehentes. 

oh Nai dels Oona! 2 

THE RESPIRATORY SYSTEM. 

Cd Rte coteting babe Rare This system includes the larynx, trachea, and lungs. The characters 

of the larynx in the various groups of snakes have not yet been worked 

out. A small tubercie may be observed at the anterior canthus of the 

glottis in many snakes. In two genera of Colubrinz it is developed 

into a compressed vertical epiglottis, which by its rapid vibrations on 

the expulsion of air from the lungs produces a considerable noise 

(Epiglottophis, Pityophis). The trachea in the Serpentes is not divided 
into bronchial tubes, but where there are two lungs it is discontinued 

at the bifurcation, except in the case of the presence of a rudimental 
right lung. In this case the wall of the trachea is perforated by a — 

foramen which communicates (rarely by a tube) directly with the rudi- 
mental lung. In such a case the tracheal cartilages may be continued 
for a long distance as a band on the left lung (genera Halsophis, 

Pityophis),. 4 

The lungs are sacs surrounded by a layer of reticulate bars or 

lamine of greater or less thickness. The bars are most robust at the 

anterior part of the lung, and become more attenuated and inclose — 
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larger spaces toward the distal regions. In many species, especially 

the Solenoglypha, the distal part of the lung has very thin membranous 

walls. In Chersydrus the reticulate structure continues to the extremity, 
and the tracheal lung has no lumen. The left lung does not usually 

extend beyond the gall bladder, but in Chersydrus it extends to the 
anus. The post-tracheal or true lungs begin opposite the ventricle 

of the heart, or just posterior to it. The rudimental right lung, when 

present, is situated near the apex of the heart. 

The condition of knowledge as to the character of the lungs of snakes 

was stated by Stannius, in 1856,! as follows: 

The detailed accounts as to the single or double character of the lungs leave much 
to be desired. Among Ophidia Angiostomata there possess a single sac, Rhinophis 

and all Typhlopidw which have been examined; as to the Tortricide [Ilysiide], 

there are apparently species with two lungs (7. xenopeltis) [= Xenopeltis unicolor], 

and others with a single lung (7. scytale) [= ilysia scytale]. Among Eurystomata, 

all the Peropoda (Boa, Python, Eryx) possess apparently two lungs. The Calamarina 

that have been investigated have one lung. Among Colubrina and Glyphodonta 

there are great variations. All the Coronellw of Schlegel possess, according to 

Schlegel, a single lung. I find the lung single in Rhachiodon scaber [Dasypeltis]. 

Tropidonotus natrix { Natrix vulgaris] has a very small rudiment of a second lung. 

Coluber [Spilotes] variabilis possesses, according to Schlegel, the rudiment of a second 

lung. According to the statement of Meckel, this rudiment is common in Coluber. 

The Xenodons have, according to Schlegel, a single lung (X. severus and X. rhabdo- 

cephalus). In Heterodon I find a rudimental second lung. The Lycodons, according 

to Schlegel, possess a single lung; as also do Psammophis and Homalopsis. In Den- 
drophis colubrina Schlegel found the rudiment of theseconé tung. In Dipsas, accord- 

ing to Schlegel, there are variations; but hestates that D. multimaculata, D. levis, and 

D. annulata [Sibon annulatum] have but ons lung. The Achrochordina have but one 

lung. Among Hydrophide I found in three species of Hydrophis the lung sac 

simple. Meckel states that Platurus has a very small rudiment of a second lung. 
Among the remaining poisonous snakes there is an insignificant rudiment of the sec- 

ond lung in the Elapina and Crotalina; while the Viperina possess an entirely simple 

lung. 

In 1894 I presented to the American Philosophical Society ” the results 

of my studies on this subject, in which I added many observations to 

those previously made, and discovered a number of important system- 

atic indications. I also found occasion to correct some of the state- 

ments quoted by Stannius from Schlegel, as above noted. I give here 

the results presented in that paper: 

The snakes with rudimental posterior limbs (Peropoda) show in the character of 

their lungs what they show in the rudimental limbs themselves, and in the hemi- 
penis, the nearest relationships to the Lacertilia. They possess, with an exception 

to be noted later, two well-developed lungs, one of which is larger than the other. 

The smaller lung lies to the right side and ventrally, while the larger one lies to the 
left side and dorsally. In some species the dorsal ana ventral relation is more pro- 

nounced than in others. In the Colubroidea the right or ventral lung is generally 

present, but of very much reduced proportions, the ustal size being from 2-5 mm. in 
length. It is connected with the other lung by a foramen, which perforates the 

tracheal cartilage at a point a little beyond the apex of the heart, and opposite to 

1Zootomie der Amphibien, p. 108. 

2Proceedings Amer. Phil. Soc., XXXIII, 1894, p. 217. 
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the proximal part of the dorsal lung. It is sometimes connected to the dorsal lung 

by a short tube, in which cartilaginous half rings are seen in but two of the genera 
examined, viz, Heterodon and Conophis. The lumen of the rudimental lung may be 
lined by the same reticulate structure as is seen in the dorsal lung, or its walls may 

be smooth. In some Colubroidea the rudimental lung is absent, but such species are 

relatively few. 

The dorsal lung may present proximally alongside of the trachea an auricle or 

pocket, and this is so developed in the genus Heterodon as to reach to the head 

without communication with the trachea other than that furnished by the normal 

portion of the Inng. In the Solenoglypha, without exception, this extension of the 

dorsal lung is present, and extends to the head, and its lumen is continuous with the 
trachea throughout its length. The same structure exists in the genera Hydrus and 
Hydrophis, and also in the peropodous genus Ungalia, which differs besides from 

other Peropoda in having but one post-tracheal lung. Finally, the tracheal lung, as 
I have called it, is distinct from the true lung in Platurus and in Chersydrus. In 

the former of these genera the trachea is not separate from the Jumen, while in 

Chersydrus it is distinct. It, however, communicates with the cells of which the 

lung consists in this genus by a series of regularly placed foramina on each side. 

There is no lumen in the tracheal lung in Chersydrus. In Typhlops we have a still 

further modification of the tracheal lung. It is without lumen, and is composed of 

coarse cells of different sizes. These have no communication with the trachea or 

lung that I can discover, nor any efferent orifice. It has occurred to me that this 

structure, which extends from the heart to the throat, may not be a pulmonary 

organ. 
I have referred to the dorsal and ventral positions of the two lungs. The rudi- 

mental lung is to the right of the dorsal lung in the Colubroidea, but in the Llysiidx 

it is to the left. It is quite questionable which lung this rudiment in this family 

really represents. In the Typhlopidie the single lung is on the right side and extends 

from the heart to the liver. It has the position of the rudimental lung of the Colu- 

broidea, and may represent it. I can not decide this question without further mate- 

rial. In Glauconia there is but one true lung, and this is ventral in position, and 
originates to the right of the heart, so that in this genus also it may represent the 

rudimental lung of the Colubroidea. There is here no tracheal lung or organ.' 

I now give a synopsis of the characters observed in the species examined. 

CATODONTA. 

Glauconia dulcis Baird and Girard. A single elongate right lung; no rudiment of 

left lung. No tracheal lung. 
EPANODONTA. 

Typhlops liberiensis Hallowell; T. reticulatus Linnzus. A right lung which is not 

elongate; no rudimental left lung. A cellular body surrounding the trachea, and 

extending from the heart to the throat, without lumen or connection with the trachea 

or lung. 
The presence of the tracheal lung (?) and the freedom of the maxillary bone are 

points of resemblance to the Solenoglypha! 

TORTRICINA. 

Tlysiide. 

Two lungs, the ventral one to the left side of the middle line, rudimental, but 

lined with pulmonary tissue like the other lung, and less reduced than in the Colu- 
broidea, 

Cylindrophis maculata Linnzeus. The right lung extends only to the liver. 

Ilysia scytale Linneus. The right lung is larger. 

'See Peters, Reise nach Mozambique, III, p. 100, pl. x1v A, 1882. 
ee eye ee ey ee ee ee ee Ore 
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Rhinophide. 

Rhinophis oxyrhynchus Schneider. One large left lung and very small (3 mm.) right 

lung; no tracheal lung. Contrary to the statement of Stannius above quoted, as in 

Colubroidea generally. 
ASINEA. 

PEROPODA. 

I. Two well-developed lungs of unequai size; no tracheal lung. 

Pythonide. 

Python regius Shaw; P. molurus Linneus; P. spilotes Lacépede; Loxocemus bicolor 

Cope. 
Boida. 

Xiphosoma caninum Linnzeus; Lpicrates cenchria Linneus; Chilabothrus inornatus 

Reinhardt; Boa constrictor Linnzeus; Hunectes murinus Linneus; Eryx johnii Russell. 

Charinide. 

Besides the absence of coronoid and supraorbital and postorbital bones, this family 

differs from the Boidze in the fusion of the nasal bones into a single plate. Charina 
botie Blainville. 

II. One lung, without rudiment of a second; a tracheal lung extending from true 

lung, with which it is continuous, to throat. 

Ungaliide. 

Ungalia maculata Bibron; U. melanura Gray. 

COLUBROIDEA. 

I. Two well-developed but unequal functional lungs. 

Xenopeltide. 

Xenopeltis unicolor Reinwardt. 

Il. One functional lung only; the right rudimental lung sometimes possibly with 

limited function. 
Colubride. 

LYCODONTINZ. 

Lycodon aulicus Linneus; Boodon infernalis Giinther; Urechis microlepidotus Peters; 

Stenorhina ventralis Duméril and Bibron. 

COLUBRIN 2. 

Elapops modestus Giinther;! Coronella girundica Daudin; Dinodon semicarinatus 

Cope; Ficimia olivacea Gray; Salvadora bairdii Jan; Pityophis sayi Holbrook; Epi- 

glottophis pleurostictus Duméril and Bibron; Spilotes corais Cuvier; S. pullatus 

Linneus; Coluber quadrilineatus Pallas; C. obsoletus Say; C. quadrivittatus Holbrook; 

Zamenis constrictor Linnzeus; Z. flagellum Catesby; Z. mentovarium Duméril and 

Bibron; Z. atrovirens Shaw; Z. korros Linnweus; Cyclophis wstivus Linneus; Dry- 
mobius pantherinus Merrem; D. boddertii Sentzen; D. margaritiferus Schlegel; 
Crossanthera melanotropis Cope; Herpetodryas carinatus Linneus; Leptophis prestans 
Cope; L. mexicanus Duméril and Bibron; L. smaragdinus Boie; Dendrophis picta 
Linnieus; Dasypeltis palmarum Leach. 

DIPSADIN 45. 

Dipsas blandingii Hallowell; Himantodes gemmistratus Cope; Rhinobothryum lentigi- 
nosum Scopoli; Trimorphodon biscutatus Duméril and Bibron; Sibon septentrionale 
_Kennicott; Malpolon lacertinum Wagler; Clonophis kirtlandii Hallowell; Dryophis 

— fulgida Daudin; Passerita mycterizans Linnzeus. 

' Position uncertain; perhaps a Lycodontine. 
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CHRYSOPELEIN. 

Chrysopelea ornata Shaw. 

XENODONTINA, 

Catostoma badium Duméril and Bibron; Farancia abacura Holbrook; Abastor ery- 
throgrammus Daudin; Ophiomorphus fuseus Cope; Helicops angulatus Linnzus; H. 

baliogaster Cope; Dromicus parvifrons Cope; Halsophis leucomelas Duméril and 

Bibron; Xenodon rhabdocephalus Wied; X. angustirostris Peters; Lystrophis dorbignyt 
Duméril and Bibron; Heterodon nasicus Baird and Girard; H. platyrhinus Latreille; 

Hypsirhynchus ferox Giinther; Uromacer oxyrhynchus Duméril and Bibron; U. catesbyt 
Dumeril and Bibron. Right lung larger in Uromacer. 

SCYTALINZ. 

Hydrocalamus quinquevittatus Duméril and Bibron; Lrythrolamprus venustissimus 

Linneus; LE. fissidens Giinther; Oxyrhopus plumbeus Linneus; 0. fitzingerii Jan; 

Conophis pulcher Cope; C. sumichrastit Cope; Manolepis nasutus Cope; Laltris dorsalis 

Giinther; Philodryas viridissimus Linneus; P. olfersii Lichtenstein. 

NATRICIN 2. 

Generally a proximal auricle or pocket. EHutenia proxima Say; £. sirtalis Linnzus, 

8. 8., sirtalis, obscura, and parietalis; Natrix fasciata Linneus; N. rhombifera Hallowell; 

N. taxispilota Holbrook. 
Appendix to Colubride. 

In the African Thrasops flavigularis Hallowell the right (rudimental) lung measures 

5mm. The trachea is enormously expanded transversely, simulating a tracheal 

lung, but its inferior wall contains the tracheal cartilages, which extend its entire 

width, and it contains no cells or trabecule. An artery with lateral branches 

extends its entire length, which is from the posttracheal lung to the throat. This 

character distinguishes this genus from Leptophis. 

In the following species I found no trace of the right lung: 

Colubrine. Rhinochilus lecontei Baird and Girard; Cemophora coccinea Blumen- 

bach; Osceola doliata Linneus; O. getulus Linneus; Pityophis melanoleucus Daudin. 

Xenodontinez. Halsophis angulifer Duméril and Bibron; H. vudii Cope. 

Leptognathine. I propose this subfamily as distinct from the Xenodontinz, on 

account of the presence of a large tracheal lung which is continuous with the nor- 

mal lung, and with the trachea, and extends to the throat. Leptognathus nebulatus 

Linneus; L. garmanii Cope. 

Scytalinew. Tachymenis strigatus Giinther; Phalotris lemniscatus Duméril and 

Bibron; P. tricolor Duméril and Bibron; Lrythrolamprus bipunctatus Giinther. 

Natricine. Cerberus bowformis; Pseudaspis cana Linneus. 

Acrochordide. 

Chersydrus granulatus Merrem. In this species the heart is at the middle of the 

length of the body, and the normal lung is posterior to it, extending nearly to the 

vent. Norudimental lung. A tracheal lung, composed of coarse cells and without 
lumen, extends from the heart to the head, and is discontinuous with the true lung. 

The trachea is closed, but communicates with the tracheal lung by a series of sym- 

metrical pores on each side. 

Najide. 

One lung and a rudiment; no tracheal lung. Pseudechis porphyriacus Shaw; 

Diemenia reticulata Gray ; Naja tripudians Linneus; Bungarus semifasciatus Kuhl. 

Elapide. 

No rudimental nor tracheal lung. Elaps lemniscatus Linneus; EL. fulvius Linneus; 

E. corallinus Linnzeus; EF. multifasciatus Jan. 
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Hydrophidw. 

I. One lung and no rudiment, continuous with tracheal lung, which extends to 

head. 
Hydrophis hardwickii Gray (a slight constriction between tracheal and posttracheal 

lungs); JH. elliotii Giinther.; Hydrus bicolor Daudin. 

II. A rudimental right lung connected with the left lung, which is separate from 

the large tracheal lung. 

Platurus laticaudatus Linneus. 

SOLENOGLYPHA. 

A tracheal lung, continuous with the normal lung. 

Causide. 
No rudimental lung. 
Causus rhombeatus Lichtenstein. 

Dendraspidide. 
No rudimental lung. 
Dendraspis polylepis Giinther. 

Viperide. 

No rudimental lung. 

Clotho arietans Linnzeus. 

Crotalide. 

I. No rudimental lung. 

Bothrops lanceolatus Linnzeus; Ancistrodon piscivorus Lacépede; Sistrurus catenatus 

Rafinesque; Crotalus adamanteus Beauvois; C. confluentus Say. 

Il. With a rudimental right lung. 

Bothrops pictus Tschudi; b. erythrurus Cantor; Teleuraspis schlegelii Berthold; 

Ancistrodon contortric Linnzeus; Crotalus horridus Linneus. 

The rudimental lung is often concealed from view and difficult to discover. The 

best test of its presence is the foramen which connects it with the trachea, which 

will generally be found piercing the cartilage of the latter near the apex of the 

heart. The rudimental organ may then be found by inserting a bristle, and obsery- 

ing its destination through the more or less transparent tissues. In but one instance 

have I found a rudimental lung without a connecting foramen, viz, in the Mexican 

Ficimia olivacea. On the other hand, the foramen may terminate in a small blind sac. 

The pulmonary characters may be determined without much dissection. The 

position of the heart must be first ascertained, and a longitudinal median incision 

made in the abdominal wall. In all forms except the Epanodonta and Catodonta 

the trachea will be fonnd passing to the left side of the heart and entering the lung 

near its apex. By splitting the trachea not too near its abdominal border, on turn- 

ing the free margin upward as the snake lies on its back, the foramen bronchiale will 

be seen, and its lumen can be explored. The trachea is concealed by the esophagus, 

which must be drawn to the left side of the body in order to make the examination. 

The examination of the tracheal lung requires the division of the abdominal wall 

further toward the head. 
THE UROGENITAL SYSTEM. 

The Serpentes possess no urinary bladder, but the ureters empty by 

separate orifices into the cloaca. The kidneys are unsymmetrically 

placed, that of the right side being anterior to that of the left. They 
are transversely lobate. The testes and ovaries are situated consider- 

ably anterior to the kidneys, and are similarly unsymmetrically placed, 

that of the right side being anterior to that of theleft. The vas deferens 

is closely folded in its proximal portion, and runs along the external 

side of the kidney, where it is accompanied by the ureter. The two 
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ducts continue near or close together to the cloaca. The ovaries are 

within elongate folds of the peritoneum. ‘The oviduct is near the edge 

of a deeper fold of the peritoneum on each side, and extends from near 

the cephalic extremity of the ovary to a common chamber or vagina, 

which is above tne rectum, and opens into the cloaca. This vaginal 

chamber is large, and is divided more or less completely in the Soleno- 
glyph snakes, is about half divided or deeply bilobate in the Colu- 
broidea, and is undivided in the Peropoda. Its external wall is deeply 

longitudinally grooved, and the internal wall is transversely grooved in 

Crotalus. In Colubroidea generally it is deeply longitudinally grooved 

onallsides. In the Peropoda it is nearly or quite smooth. Thecephalic 

extremity of the oviduct is for a short distance transversely plicate or 

lobate, the labia being held in place by simple unfolded bands of the 

inferior and superior edges. The fontanelle is immediately cephalad of 

this region, and has very thin simple walls. Being only a slit, it is 

sometimes difficult to discover. The oviducts do not accompany the 

ureters so closely as do the vasa deferentia, and approach nearer the 

middle line for a short distance below the rectum. 

Like the Sauria the male Serpentes possess two intromittent organs 

or hemipenes. Each is a cylindric hollow body, which when not in 

use is retracted in a corresponding cavity on one side of the middle 

line of the tail. Into its posterior extremity is inserted a cylindrical 

muscle, which is continued posteriorly to a length generally greater 

than that of the hemipenis, to an origin on a caudal vertebra. When 

the hemipenis is in use it is protruded, and its inner surface is evag- 

inated and becomes the external surface, the muscle just described 

occupying its center. It enters the vagina of the female and its 

extremity occupies the corresponding anterior lobe of the latter when 

present. It is withdrawn by the contraction of the central muscle or 

retractor penis. The hemipenis is generally armed with reverted or 

recurved spines. When this is the case the vaginal walls are very 

tough. . When the hemipenis is unarmed the vaginal walls are thinner 

and smoother. 

I have described the characters of the surface of the hemipenis in 

1893,! and have shown that they furnish good indications of affinity 

and diversity among the snakes. The details then reported will be 

found under the head of classification. The general characters may be 

summarized as follows: 

The hemipenis of the Serpentes is traversed by a groove which 

divides the external investment to the internal integument (or external 

integument when the organ is retracted), which begins at the base 

internally, and soon turns to the external side of the organ and con- 

tinues to its extremity. This is the suleus spermaticus. This sulcus is 

usually bifurcated in venomous snakes, and I find it to be equally bifur- 

‘American Naturalist, XXIII, p. 477; Transactions of the American Philosophical 

Society, XVIII, 1894, p. 186. 
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eated in many harmless snakes. The investing tissues may or may not 

correspond with this bifurcation. Thus the hemipenis may be more or 

less bifurcate, Schlegel states that it is bifurcate in venomous snakes, 

but it is not so in Hydrophis hardwickit, Bungarus semifasciatus, Hoplo- 

cephalus coronatus, ete., while it is bifurcate in many nonvenomous 
forms. Next to the bifercation of the suicus in importance, is the 

nature of the surface of the external investment (internal when 

retracted). In the most perfect types, both venomous and nonvenomous, 

this surface is reticulate like tripe, the inclosed areas forming calyces, 

which may have a suctorial function. Their borders are generally 

papillose, and are sometimes so deeply divided into papillze as to lose 

their original character. These papillae may be the seat of osseous 

deposit, becoming bristles or spines, which become larger toward the 

middle of the length, and lose their mutual membranous connections. 

These isolated spines may extend to the apex, but they rarely extend 

to the base. The surface may, however, be laminate and not reticulate, 

and the lamin may be longitudinal or transverse. In either of these 

cases they may not be spiniferous. The apex or apices of the organ 

may be furnished with a rigid papilla orawn. The entire surface of the 

organ when protruded is designed for the maintainance of its position 

in the oviduct of the female, from which it can not be withdrawn except- 

ing by invagination. 

In the Tortricina and Peropoda the hemipenis is not spinous, and 

the sulcus is bifercate, and in the Boidi the hemipenis is bifurecate 

also, although in some genera (Xiphosoma, Ungualia) the branches are 

very short. The external integument is never reticulate, but is always 

laminate with elongate papillx at the extremities, in Hpicrates, Xipho- 

soma, and Ungualia. The lamin are pinnate from the sulens as an 

axis in Morelia, Enygrus, Lichanura, and Eryx, and are transverse in 

Charina. In Ilysia they are pinnate, with a few longitudinai plice 
below. 

The principal variations in the Colubroidea are as follows: 

No spines; surface longitudinally plicate; the surface of the hemi- 

penis is flounced more or less transversely; the surface is more or less 

reticulate, and the sulcus spermaticus is undivided; hypapophyses 

anterior; the surface is reticulate or longitudinally plicate, and the 

sulcus is divided; hypapophyses anterior; the surface is neither reticu- 

late nor flounced, and the spines when present are disconnected; hypa- 

pophyses continued to caudal vertebre. 

Similar gradations in the characters of the hemipenis are to be seen 

in the types of venomous snakes. Thus in the Proteroglypha this organ 

is spinous to the tip, on a calyculate basis, in Hydrophis, Elaps (surina- 

mensis), Dendraspis. It is reticulate at the extremities and spinous 

below, in Callophis (bivirgatus), Naja, Acanthophis, Bungarus, and 

Sepedon; the apex smooth in the two genera last named. In Flaps 

nigrocinctus the organ is usually smooth, with a few spines at the apex. 
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In Solenoglypha the genus Atractaspis is spinous to the apex, appar- 

ently on a longitudinally laminate basis. In the Viperidz and Crotai- 

ide the spines are on a flounced basis. The apices are calyculate in 
Bitis, Clotho, and Vipera, and spinous in Cerastes. They are calycu- 

late in Crotalide, in Bothrops, Ancistrodon, Sistrurus, Crotalus, and 

Uropsophus. In Crotalus (durissus of the Neotropical fauna) the median 

spines are replaced by papille; in all the other genera they are spinous. 

II. SYSTEMATIC CONSIDERATIONS. 

Diversity of lung structure accompanies the primary groups which 

are characterized by peculiarities of the skeleton to such a degree that 

we are warranted in according it. a high systematic value. Thus 

Angiostomatous and Peropodous snakes have two lungs, while the 

Colubroidea have one and a rudiment, and the Solenoglypha always 

have a tracheal lung. Exceptions and variations from these rules thus 

become of importance. Thus I have no doubt of the propriety of the 

separation of the Ungaliide from the other Peropoda, on account of 

its pulmonary characters. Nor is there any doubt in my mind of the 

necessity of the separation of the Leptognathinz from the Xenodon- 

tine, on account of its large tracheal lung. The very marked charac- 

ters of the genus Chersydrus characterize the family, as well as the 

osteological characters. It remains to be seen whether the family I 
termed the Nothopidz, but which Boulenger unites with the Chersy- 

dridz agrees with it in pulmonary characters. The remarkable 

tracheal lung or gland distinguishes the Epanodonta from the Cato- 

donta, emphasizing the differences observed in the osteology of the 

skull. The huge diverticulum of Heterodon serves to distinguish the 

genus from its allies. The extraordinary transverse dilatation of the 
trachea in Thrasops establishes the genus as distinct. 

The value of the rudimental right lung as a character of the Colu- 

broidea is increased by my investigations. In only two genera have 
1 found it either present or absent, namely, Halsophis and Pityophis. I 

am not sure but that I may yet find it in the P. melanoleucus, where L 

have failed hitherto, but I am sure that it is present in some species 

of Halsophis and wanting in others. A natural group of American 

Colubrine, appears to be characterized by its absence, namely, Rhino- 
chilus, Cemophora, and Ophibolus; all genera with an entire anal shield. 

The development of cartilages in the bronchial foramen or tube of 

the rudimental lung is not a constant character. I found it in one 
Heterodon platyrhinus and not in another; it is present in Conophis 

pulcher, but absent in C. sumichrestii. 
The numerous characters presented by the hemipenis have various 

values. Several very distinct types are distinguishable, but they are 
continuous at some point, through intermediate forms. This is, how- 
ever, the history of all characters which distinguish organic beings, 

especially of those which have been relied on as characters of the 
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minor divisions and genera of the Serpentes. The characters which I 

have discovered in the hemipenis have added greatly to our resources 

in the attempt to learn the relationships and hence origin of the mem- 

bers of the Serpentes. 

In a broad way we may distinguish as leading types the following: 

The smooth; the plicate, or flounced; the calyculate, or ruched; and the 

disk-bearing. Any of these may have the sulcus spermaticus simple 

or bifurcate, and some of them may have the middle part of the organ 

spinous or not. The spines may extend to the apex so as to obliter- 

ate the pattern and the total organ may be bifurcate or not. As regards 

the indications of affinity presented by these types, it may be said that 

the nearer we approach the Sauria the less spinous is the organ, 

and the further away is the form the more.certainly wil! the ruched 

structure prevail. The tendency to bifurcation is present in most 

groups, but it is universal in but one suborder, the Solenoglypha, or 

specialized venomous snakes. 

In the Oriental region we have the smoothest type of Colubroidea, 

which includes the genera really allied to Calamaria, many of which 

have had hitherto widely different positions in the systems. Owing to 

the scarcity of specimens of this type in American museums, I have 

not been able to investigate them fully. The great Colubrine division 

is remarkably constant in its undivided sulcus and abundant calyces. 

In degenerate types the calyces become less numerous. The groove- 

toothed Dipsadines have the same structure. Except one Australian 

genus (Acanthophis) all the disciferous types are neotropical and all 

have a double suleus. The other neotropical types with double sulcus 

may be calyculate or spinous and they present a great variety of detail. 

Here again the glyphodont and aglyphodont types are quite parallel 

to each other. The structure in the water snakes is again different 

and characteristic. The organ is feebly spinous from the base to or 

near to the apex, possessing no calyces, disk, or transverse plice, and 

the prehensile function is maintained by one or a few large hook-shaped 

spines at the base. In 1864 I referred several genera which had been 

placed in the Calamarinz to the water snakes on account of the con- 

tinuation of the hypapophyses to the tail. lL was much gratified on 

examining their hemipenes to find that they (genera Tropidoclonium, 

Virginia, and Haldea) present exactly the characters of the group to 
which the vertebre indicated that they should be referred. In like 

manner I have been able to refer genera supposed to belong to the 

Calamarine to almost every natural division of the Colubroidea by 

the study of the hemipenis. The old Calamarinz of authors is simply 

an aggregation of burrowing or degraded forms of several natural 

groups. 

The Natricine (water snake) group is connected with the groove- 

toothed water snakes (Homalopsine), and both of these groups pass 

probably into the Lycodontine series, the typical forms of which the 
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spines are arranged in flounces. It is difficult as yet, and perhaps may 

not become easy, to distinguish some members of the Lycodont group 
from certain ground snakes with totally spinous hemipenis, especially 

certain African genera, as Hlapops, Grayia, and others. These ques- 

tions remain for further research. 

I have found the characters of the hemipenis as constant as those of 

any other part of the organism. Occasional irregularities are to be 
looked for, but the only one which I have met with is in the case of a spe- 

cimen of Boodon infernalis from South Africa, in which the hemipenis is 

shortly bifurcate on one side and not so on the other. There is a ten- 

dency to bifurcation in some individuals of Ophibolus getulus which is 

not conspicuous in others, but this tendency does not appear in the 

suleus. Itis a tendency only. While certain characters of this organ, 

as already remarked, characterize series or groups of genera, others 

characterize the genera themselves. These are given in the analytical 

tables under the family and subfamily heads. On examining these 

tables it will be seen that the genera brought into close juxtaposition 

are frequently not most closely allied in general appearance. The keys 

are only intended to present the penial characters; are not intended to dis- 

play the serial or other relationships of the genera among themselves. 

I now give the exact definitions of the divisions as far as definable 

with present information. The definitions of the suborders are those 

of Miiller, modified by myself.' 

A. Paroceipital intercalated in the cranial walls ( Angiostoma).? 

* No ectopterygoid; palatines bounding choanz posteriorly; ethmoturbinal 

forming part of roof of mouth; rudiments of pelvis; two lungs. (Scole- 

cophidia. ) # 

I. Maxillary bone fixed to prefrontal and premaxillary; a pubis.----. CATODONTA. 

II. Maxillary bone vertical and free from all others; no pubis ..---. EPANODONTA, 

** An ectopterygoid; palatines not bounding choane posteriorly. 

il: Maxillary bone free; horizontal: = 2. 22522. 4S. tee oe eee TORTRICINA. 

B. Paroccipital attached scale-like to cranial wall and produced freely; ectoptery- 

goid present. (Hurystomata. ) 

ITV. Maxillary bone horizontal, not forming a ginglymus with prefrontal. 

COLUBROIDEA. 
V. Maxillary bone vertical and articulating with the prefrontal by a ginglymus; 

a tracheal Tan's J20t<sescsk tee saeco teens ee ne ae SOLENOGLYPHA. 

In the following pages I present synoptical diagnoses of the genera 

of the Serpentes arranged in key form. These are placed under sub- 

' Proc. Amer. Phil. Soc., 1886, p. 479. 

>This arrangement was first published by the writer in the Proceedings of the 
Academy of Natural Sciences, Philadelphia, for 1864, p. 230. The definitions of the 
lower primary divisions were derived from J. Miiller. It was published in greater 

detail, with the characters of all the families in the Proceedings of the American 

Philosophical Society, 1866, 479, and in the Bulletin of the U. S. National Museum, 

No. 32, 1887, p. 47. 
* The characters of this division as I originally gave them (Proc. Acad. Nat. Sci. 

Phila., 1864, p. 230) were derived from J. Miiller, which have been shown to be 

partially erroneous by Duméril and Bibron, and Peters. 
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family heads, which are not, with the exception of the Homalopsin:e, 
defined. It is not certain, therefore, that their contents are in all cases 

properly limited or distributed. It remains a desideratum to discover 
the characters of the natural divisions of the Colubride, if any there 

be. The characters presented by Duméril and Bibron, and by Giin- 

ther, are important but insufficient. For the definition of the genera 

distinct characters exist, although the subject is one of much difficulty. 

The object of definition being, as I imagine, precision, and the conse- 
quent increased facility of determination, I have employed all strue- 

tural characters whatever, and only neglected them where it is evident 

that they are inconstant within the limits of a species. I find of the 

greatest importance the grooved or nongrooved characters of the pos- 

terior teeth, and the absence or number of the seale pits. The division 

or nondivision of the anal scutum is also of much importance, although 

in a very few genera (for example Xenodon) it is not constant. Rely- 

ing, as the system always must, on exact characters, I have not allowed 

considerations of ‘“‘physiognomy” to change a result where it conflicts 

with structure, which is, however, rarely the case. The tendency of some 

authors to neglect characters and to depend on “ physiognomy” destroys 

precision and explains nothing, besides rendering identification of 

species most laborious, resting as it must in that case on purely empir- 

ical methods. I also do not use as generic characters the number of 

rows of scales, or of labial scuta, believing that these are only available 

in the distinction of species. 

In a few instances I have not been able to examine the skeletons of 

genera of doubtful position, so that their reference to a family division 

may yet have to be altered. I have, however, studied the fine series 

in the museums of Paris and Washington, besides a considerable num- 
ber in my own collection. For the characters of many genera which I 

have not seen I have had to rely on the descriptions of others, espe- 

cially those of the recently issued second edition of the Catalogue of 

Snakes, in the British Museum, by Boulenger. 

Ill. PHYLOGENY. 

The earliest snakes known to paleontologists have been found in 

the Upper Cretaceous beds of Europe and North America, those of the 

former region being a little the older. ‘Some of these are allied to 

the Boas, while others are said by Sauvage to display characters of the 

Epanodonta. But few specimens are known, and these are vertebra, 

so that their characters remain uncertain. Marsh has described some 

ophidian vertebre from the Laramie beds of the Rocky Mountain 

region. I have described the genus Helagras from rather numerous 

vertebre from the Puerco bed of New Mexico. An interesting pecul- 

iarity of this genus is the imperfection of the zygantrum in some ver- 

tebrie and the robustness of the neural spine. Next in time are the 

Paleophids, vertebrie of which Owen first discovered in the Iinglish 

NAT MUS 98 45 
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Eocene, and I subsequently obtained from the marine Eocene of New 

Jersey. These snakes were of large size, and display points of resem- 

blance to the Boidze. Venomous snakes first appear in the Upper Mio- 

cene. Viperide were found by Lartet in France, and I have found 

Crotalidx in the corresponding (Loup Fork) bed in Kansas. The evi- — | 

dence from paleontology, then, is, so far, that the Peropoda appeared — 

earlier in time and the Solenoglypha later. This is in accordance with 

their systematic relations. However, we have little to base an actual 

phylogeny upon, from the paleontological evidence at present, and we | 
can only draw inferences from structural characters in their relation 

to other groups of reptiles, and especially to the other orders of the 

Squamata. 

It is probable that the Peropoda are the earliest and ancestral form 

of the Serpentes, since they display characters in both the skeleton, 

penial structure and viscera, which approach the Sauria. The Scole- 

cophidia are allied to them, but can not be regarded as ancestral, but 

rather as degenerate descendauts, being connected with them by the 

intervening group of the Tortricina. On the other hand, the ascending 

series may be traced through the Colubroidea to the Solenoglypha. 

Among the Colubroidea we may regard the Aglyphodonta as nearest 

the Peropoda and the Opisthoglypha and Proteroglypha as side 

branches. The latter lead to the Solenoglypha. We know of no 

direct transitions between Opisthoglypha and Proteroglypha, but the 

genera Ogmodon Peters and Glyphodon Giinther, which have numerous 

erooved teeth, furnished an ancestral type from which both could 

have been derived. The Platycerca, some of which Boulenger shows 

have grooved teeth behind the fangs, may have been derived from the 

same source. This phylogeny may be schematically represented as 

follows: 
SOL ENOGLYPHA 

SCOLECOPHIDIA OPISTHOGLYPHA PROTEROGLYPHA 

TORTRICINA AGLYPHODONTA 

a ee. 
PEROPODA 

This diagram is closely similar to one published by Boulenger, with 

whose conclusions | entirely agree.! 
Degeneracy has played an important part in the history of the Ser- 

‘I had already stated the same conclusions in general in 1885 in the American 

Naturalist. See Origin of the Fittest, 1887, p. 334. 
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pentes, although they form as a whole an ascending line. The line of 

the Tortricina and Scolecophidia is such, as already remarked, and 

these are approached by the ground Peropoda, as Hry«, Charina, ete. 

Nearly every division of the ascending line exhibits degenerate side 

branches, and mostly of a similar type. Thus in the Opisthoglypha we 

have thesmall burrowing type of Tantilla and similar forms in Amer- 

ica, and in Africa Aparallactus and others. Of Proteroglypha, laps 

shows a tendency in the same direction, and in Vermicella (Australia) 

it is more pronounced. The same thing is observable in most of the 

divisions of the Aglyphodonta. The Old World Calamarine, which 

approach nearest the Peropoda, present many such types. In the 

Aglyphodont series the acquisition of the calyculate structure of the 

hemipenis with spines is evidence of advanced type, the flounced char- 

acter being inferior and directly affiliated with the Calamarian and 

Peropodin. We have in the Colubrine examples of degenerate types ° 

(mostly in Central America), where the calyces become reduced in num- 

ber and the proportion of spines increased in connection with degen- 

eracy in other respects. The same degeneracy in primal structure may 

take place when the flounces become obsolete and spines only are left. 

It is possible that the Natricine group acquired its primal character in 

this way, without having passed through a calyculate stage. This 

group also has its specially degenerate forms in America, as Storeria, 

Virginia, and Haldea. 

Among the Solenoglypha we have a conspicuous example of degen- 

eracy in the African genus Atractaspis, which, like the other examples 

above cited, is a burrower in its habits. In external appearance it 

considerably resembles the Opisthoglyph genus Aparaliactus, of the 

same region. Degeneracy of the hemipenis by loss of calyces and 

extension of spines is seen in the genera Cerastes and Echis. 

The degeneracy so far referred to consists in the reduction of the 

mechanism of rapid movement, the contraction of the mouth parts, the 

reduction of the eyes, and the shortening of the tail. All of these con- 

sequences have probably resulted from the adoption of a more or less 

subterranean life, or ‘ earth-parasitism,” as I have termed it, as they 

certainly are associated in life. Another kind of degeneracy, which is 

less common, is the attenuation of bones surrounding the mouth and 

the reduction in number and size of the teeth, conditions associated 

with the use of soft food, as caterpillars, etc. This is exhibited by the 
family of the Amblycephalid, which live in the forests of the Indian 

and neotropical regions. Accompanying the reduction of the jaws is 

an abbreviation of the muzzle, which, with the large eye, gives a very 
foetal character to the head. 

Having thus cleared the main lines of degenerate complications, we 

could trace the ascending series of the Aglyphodonta, had we the mate- 

rial. This is unfortunately insufficient. That the Natricinie are a 

distinct line is attested by their continued vertebral hypapophyses, 
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as well as by the penial structure. Probably the following scheme 
expresses the history: 

DROMICINA XENODONTINA. NATRICINA 

? 

COLUBRINA ? LYCODONTINA 

CALAMARINA 

In this table the Lycodontinwe are not regarded as charactized by 
elongate anterior teeth as is usually done. Some of the genera are truly 

so characterized, as Lycodon and others, but they are off the main line. 

As to the Xenodontine it is impossible to determine whether they are 
derived from Calamarinz (which are not now found in the same region 

with them) or whether they have come off the Colubrine by loss of 

calyces and development of apical disc. 

IV. HISTORY. 

Linnzus did not correctly distinguish the suborder Serpentes, but 

placed its species in a heterogenous assemblage,!' along with the snake- 

like lizards and the batrachian Ceeciliide. Laurenti, in 1768,’ followed 

him, changing the name to Serpentia. 

The name Ophidia was proposed by Brongniart in 1799,° but the defi- 

nition of this order, as he esteemed it, was not improved. In the sys- 

tem of Oppel (1811) * we find the Ophidia (which he spelled Ophidii), 

purged of all extraneous forms excepting the Amphisbenia. Under 

thenameSerpentia, Merrem, in 1820, adopted the group as left by Oppel. 

Wagler? finally reduced the division to its proper contents in 1830 and 

retained for it the name Serpentes. As this was the first publication 

in which the suborder, was properly limited, the name given must be’ 

retained. Duméril defined the group correctly, employing the Brong- 

niartian name Ophidia. In this he has been followed by most later 

authors, including Gray, Stannius, Owen, and Huxley. 
As regards the contents of the suborder Serpentes, the first classifi- 

cation of a thorough character was that of J. Miiller, who in 1831,° 

divided the Serpentes into two divisions, the Microstomata (= Angio- 

stomata) and Macrostomata (= Eurystomata), basing them on the pro- 

portions and position of the paroccipital bone or suspensorium of the 

quadrate; separating the Peropoda on account of the rudiments of 

pelvis. The next classification was that of Duméril, who with Bibron 

‘Systema Nature, 10th ed., 1758, p. 196. 

* Specimen Synopsin Reptilium, Vienna, 1768. 

* Bulletin, Academy of Sciences, Nos. 35, 36, 1800. 

‘Ordnungen, Familien u. Gattungen der Reptilien, Munich. 

° Natiirliches Syst. der Amphibien, Miinchen. 

* Tiedemann and Treviranus, Zeitschrift f. Physiologie, IV, p. 190. 
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investigated especially the dental structures and divided the order 

into Opoterodonta, Aglyphodonta, Opisthoglypha, Proteroglypha, and 

Solenoglypha. The first is Angiostomatous and the last four are 

Eurystomatous. In the system of Stannius' we have other than 

dental characters considered. Thus the Angiostomata are divided 

into Typhlopina and Tortricina, and the Eurystomata into Peropoda, 

Asinea, and Thanatophidia, the last including all of the venomous 

snakes. In 1845 Gray, in his catalogue of snakes in the British 

Museum, had combined forms with grooved posterior teeth and the 

colubriform venomous snakes with the harmless snakes under the 

name Colubroidea, and this arrangement was continued by Giinther 

in his catalogue of the Colubrine snakes of the British Museum in 

1862. The author of the present work adopted a system which 

included the merits of those already in existence, adopting the 

divisions of Miiller and Stannius with those of Duméril, placing the 

Opisthoglypha with the true Colubroidea like Gray, but adopting 

for the entire group Stannius’s name, Asinea. I also rearranged some 

ot the venomous genera in accordance with their cranial structure, 

which had been overlooked by previous authors. Finally, in the sys- 

tem of Boulenger, as adopted in the Catalogue of Snakes in the British 

Museum, the Opisthoglypha and Proteroglypha of Duméril are ineluded 

in the Colubriform superfamily, as was done by Gray and Giinther. 

This division, Colubroidea, was then divided into Aglypha, Glypho- 

donta, and Proteroglypha. 

The classification of the great mass of the Colubroid snakes has 

always been a difficult problem. Duméril relied on the relative pro- 

portions of the teeth, and established numerous “families” based upon 

them. These divisions are often not natural, while others are entirely 

tenable. On the whole, however, the larger divisions, based on pro- 

portionate lengths and apart from the grooving for conveying saliva, 

lack definition, owing to the insensible gradations which they present. 

The characters adduced by Duméril are, however, of general applica- 

cation in the definition of genera. Their application has been extended 

by Boulenger, but to a degree of refinement which is in some cases not 

practicable, owing to gradations. Hence it became important to dis. 

cover other characters. This I have done in those exhibited by the 
the male intromittent organ and by the pulmonary structure. The 
former furnish many characters which express affinity or the reverse, 
and re-enforce or modify those which we have hitherto possessed. 

VY. HABITS. 

The peculiar form of the snakes among vertebrate animals, their 
comparative abundance, and the fact that some of them are especially 
dangerous to life, invests them with more popular interest than any 
other group of reptiles. 

The characteristics of the venomous forms will be pointed out in the 

' Zootomie der Ainphibien, 1856. 
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following pages. Meanwhile I will refer to the fact that while the 

general facies of the typical venomous snakes (Solenoglypha) is easily 

recognized by the eye, the characters of the frequently no less danger- 

ous Proteroglypha are not so easily distinguished from those of the 

harmless ones. They are only to be distinguished by an especial 

knowledge of species or by an examination of the dentition. In the 

Columbian fauna we have but one genus which presents this deter- 

minate appearance, Hlaps, but in the warm regions of the Old World 

such genera abound, and in Australia there is no other type of 

venomous snakes. 

In the Solenoglypha the bite is effected by two movements. The 

first is the spring of the body, and the second is the grasp by the max- 

illary bones, which work freely by a ginglymus on the prefrontal bones. 

The bite as exhibited by a lizard or a mammal, by the closing of the 

lower jaw on the upper, is of little effect in the Solenoglypha, if it occurs 

at all, while the movement of the maxillary bones is very conspicuous. 

I was once nearly bitten by the nearly severed head of a Crotalus molos- 

sus, nothing but a piece of skin connecting it with the body, as I was 

exhibiting the large fangs. A Sistrurus catenatus edwardsii, which I 

held by the neck on one occasion, opened and closed its fang bearing 

maxillaries energetically. This may be observed also in other Crotalids 

when about to bite and unable to reach their enemy. It is quite the 

reverse with the Proteroglypha. Authors agree that the Hlaps closes 

the lower jaw, holding its prey in its mouth and piercing it repeatedly 

with the fangs. The movement of the maxillary, so conspicuous in the 

Crotalide, is impossible to these serpents. 
The question as to whether the Opisthoglyph serpents are venomous 

inany degree has been recently discussed. A synopsisof what is known 

on this subject has been recently published by Dr. L. Stejneger,' of the 

U.S. National Museum, and from it I ake the following extracts: 

It seems that the Dutch professor, Reinwardt, while in Java, was the first to dis- 

cover that certain snakes, dreaded by the inhabitants of that island as venomous, 

are provided with long grooved fangs at the posterior end of the maxillary bone. 

He communicated this discovery to Dr. H. Boie, in Leyden, who published it in 1826.” 
The suspicion expressed by Professor Reinwardt that this channel or groove on the 

anterior side of these fangs might convey the fluid from a poison gland led to sev- 

eral important investigations, the first of which to be published was Dr. Hermann 

Schlegel’s memoir on the salivary glands of the serpents with grooved teeth.’ 

He came to the conclusion that inasmuch as he found the structure of their glands 

to be similar to that of other salivary glands, there could be no doubt that they 
secrete ‘‘a fluid similar to the ordinary saliva;” and as ‘‘recent observations of 
travelers” served to show that the bites of snakes with grooved teeth produce no fatal 
results to man, he asserted with characteristic positiveness that it is ‘‘ erroneous” to 
class with venomous serpents those snakes which have the posterior teeth long and 

channeled. However, a short time after, Prof. G. L. Duvernoy, of Strassburg, pub- 

'The Poisonous Snakes of North America, Report of U. S. National Museum for 

1893, 1895, p. 337. 
* Oken’s Isis, 1826, p. 213. 

*’ Nova Acta Acad. Leop. Nat. Curios., Bonn, XIV, 1828 (pp. 145-154). 
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lished a no less important treatise on the subject.'!. He pointed to the yellow por- 

tion of the supramaxillary gland as being structurally different from the white 

portion, and from its being connected with a large grooved fang by a single duct he 

concluded, with equal assurance, that we have here before us a venom apparatus 

only in degree differing from that of the snakes with poison fangs fixed to the ante- 

rior end of the maxillary bone. His results were accepted and introduced into the 

classification adopted in the monumental herpetological work of Duméril and 

Bibron, the Erpétologie Générale, in which the snakes with grooved posterior 

fangs were placed in a separate group as ‘‘ Opistoglyphs.” On the other band, 

Schlegel, paying no attention whatever to Duvernoy, in his Physiognomie des Ser- 

pentes, maintained his standpoint, and so great was the authority of the learned 

Leyden professor that his view was until quite recently accepted by some of the 

most prominent systematists. It seems that neither side ever attempted to end the 

dispute by direct experiments, and gradually the Opistoglyphs to many herpetologists 

ceased even to be ‘‘suspected.”’ 

About ten years ago the interest in this question was suddenly revived, and as it 

may now be fairly regarded as a burning one, some space will be devoted to a short 

review of several of the recent investigations into this theme. 

Two Italian students, M. G. Peracca and C. Deregibus, were led to make special 

investigations into the possible venomous nature of Malpolon lacertina (—= Colopeltis 

insignitus), a snake common about Nizza and in parts of Italy. In a communica- 

tion to the Academy of Medicine at Turin, in May, 1885,° after first describing the 

grooved fangs, the glands, and the duct leading to the fangs, they recounted their 

experiences with the snake in question. 

Their experiments were carried out with two specimens of Cwlopeltis (—  Malpolon), 
one of medium size, the other much larger; the victims consisted of lizards, frogs, 

and toads. The snake did not bite them voluntarily; it was necessary to open its 

mouth and to force the animal into its throat; whereupon the snake inoculated the 

venom, the motion of the bone carrying the poison fangs being very distinctly seen 

on account of the manner in which they were standing out from the posterior part 

of the head. The act of biting lasted some moments, and the snake repeated this 

act several times without allowing its prey to escape. 

The animals were bitten in the hind limb; in the case of the frog the skin had to 

be removed from the part to be bitten, as the irritating secretion of the skin 

appeared to be particularly distasteful to the snake. Without reciting the various 

experiments in detail, the anthors state the more apparent phenomena accompany- 

ing them to be (1) the suspension of the respiration, which in the main occurs in 

avery few minutes (thirteen minutes being the maximum in a toad) and may happen 

suddenly, or may be preceded by a gradual sinking, interrupted by a deep breathing 

pause; (2) the cessation of reflex movements in the bitten limb, while still persist- 

ing for some time in the rest of the body; the excitements applied below the bitten 

point ceased almost immediately to be transmitted to the medulla and to show 

reflexes. This alteration maintained itself local for some time, afterwards progress- 

ing toward the periphery along the nerves of the wounded limb. The general 

paralysis does not delay long in coming. It is but rarely accompanied by conyul- 

sions. The heart continues to beat for a long while (in the toad), but its strength 

decreases gradually. The blood revealed nothing notable under the spectroscope; 

as a matter of course it had become venous at the suspension of the respiration. The 

rapid changes which were observed at the wounded point are noteworthy; the mus- 

cular tissue became livid and inexcitable. Death ensued generally in half an hour, or 

less; in a toad it took place in twenty-six minutes. The heart of a frog continued 

to beat for many hours after. The authors then call attention tv the interesting 

sularity between the above Syanptomis and those BepOEIpAny ing the poisoning by 

ves aL foe. XXVI, 1832, pp. 144- 156; XXX, 1833, pp- 6-26. 

*Giornale della R. Accademia di Medicina di Torino (3), XX XI, 1883, pp. 379-383. 
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the cobra de capello, and finally state that they have made controlling experiments 

with innocuous snakes which did not have such effect upon the animals bitten. 

In a subsequent résumé of this article! the same authors add that the effects of 

the bite of the Malpolon are not to be feared by man. ‘‘It seems,” they say, “ that 

the bite is only dangerous to reptiles, birds, and small mammals (mice) ; young dogs 

have resisted the poison rather well.” 

Similar investigations and experiments were carried out about the same time, or 

a little earlier (1882), on an American species in Guanajuato, Mexico, by Prof. A. 

Dugés, who has published his notes concerning Trimorphodon biscutatus,? a snake 

belonging to a genus representatives of which have been found along our southern 

border. He gives figures of his dissections, showing the venomous gland, with its 

duct supplying the grooved posterior fangs with the poison. He records his experi- 
ence as follows: 

“‘One day I was admiring the snake. I saw him seize a Cnemidophorus sexlineatus 

[the striped swift, a lizard] at the middle of the body, advancing its jaws so as to 

bring the corner of the mouth in contact with the body of the lizard; for several 
moments it chewed (a rare occurrence in a snake) its victim without the latter mov- 

ing, letting go after having killed it; but at this juncture the saurian was swallowed 

by another snake (Ophibolus doliatus) which was kept in the same cage, thus pre- 

venting me from finishing the observation. A few days after, the same Trimorpho- 

don caught another Cnemidophorus by the left arm and chewed it several times. At 

the end of a few minutes the bitten animal died without convulsions, without 

agitation, as if asleep, a little blood issuing from the wound.” 

A little later (1885), Mr. Otto Edmund Eiffe* published some observations, also 

made in 1882, on Turbophis vivax, an opistoglyph snake inhabiting the countries 

bordering on the Eastern Mediterranean, and from his account we quote as follows: 

“‘T offered the half-grown snake a perfectly healthy Lacerta vivipara, which he at 

once commenced to lap with his tongue and then grasped slowly behind the forelegs. 

The lizard defended itself as best it could and used its teeth well on the enemy. In 

less than a minute the lizard was almost motionless, the jaws were powerless, and 

the eyes closed; before the expiration of another half minute the lizard died, and 

was then swallowed.” 
Prof. Léon Vaillant, of the Museum of Natural History, at Paris, observed the 

poisonous effect of the bite of another of the opistoglyph snakes, Tragops prasinus, 

Wagler, and gives the following interesting account of one of the observations: + 

‘‘A small living green lizard was presented to the snake by means of a forceps. The 

snake seized it across the neck without descending from the shrubbery among which 

it used to live, and by the play of the jaws drew it back to the corner of the mouth. 
The lizard tossed and bent about, winding its body and tail round the head of the 

snake; three minutes later it hangs down inert, only the tail’ still trembling; after 

a similar space of time convulsions of the whole body occur again, twining itself 

around the head, then relapsing without motion, except some spasmodic undulations 

of the tail; this lasts for two minutes, and the animal is dead. It will be seen that 

this poison must have been tolerably active, as it caused the death of the lizard in 

about eight minutes after the puncture by the fangs, which must have taken place 

when the lizard reached the angle of the mouth, as the snake made no movement 
after that.” 

It seems quite plain from these observations that we have here to do with a spe- 

cific poison. The victims succumbed within a very short time, and while it is evi- 
dent that death was not caused by the mechanical injury inflicted by the bite, much 

less by the shock, there is as little room for assuming that it was due to the action 

of bacteria-infected ordinary saliva. 

1 Archives Italiennes de Biologie, V, 1884, pp. 108, 109. 
*La Naturaleza (Mexico), VI, 1884, pp. 145-148. 

’ Zool. Garten, 1885, p. 45. 

4Mém. Centen. Soc. Philom., 1888, Sci. Nat., p. 44. 
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These experiments have again aroused the interest in the morphology and physi- 

ology of these glands, and two years ago, sixty years after Duvernoy’s work, Mr. F.. 

Niemann published! some investigations upon this subject. Among other snakes he) 

dissected and described two species with posterior grooved fangs, and he clearly 

demonstrates that, in both, the yellowish gland has already passed the innocuous 

stage and become a true poison gland, though structurally somewhat intermediate— 

as are, in fact, the fangs. He found in both species the yellowish gland well cir- 

cumscribed and clearly differentiated from the true supralabial gland, although 

both glands are contained in the same envelope of connective tissue, and he was 

able to trace the single duct leading from the yellowish gland to the groove of the 

posterior elongated fang. One of the species was Tragops prasinus, \WWagler (the 

same species with which Professor Vaillant experimented), and an inhabitant of the 

East Indies, the other being Sibon annulatum (Linneus), from tropical America. 

Fig. 1 is a copy of Mr. Niemann’s schematic representation of the arrangement in the: 

former. Fig. 2 shows a section of the grooved fang near its base, copied from the 

same author. 

That these snakes are not entirely harmless, even to man, is evident from the very 

recent experience of Mr. J. J. Quelch, of Georgetown, British Guiana,? who was 

bitten on the first finger by a large specimen of the common red-white-and-black- 

banded snake, Hrythrolamprus venustissimus, driving its hinder grooved teeth three 

times down into the flesh. About half an hour after, the finger became much swollen 

at the place and distinctly very painful. It was not till about four hours afterward 

that real relief was obtained, though the place was tender for a much longer time. 

Another case was that of the clerk in the Museum, who was bitten on the finger by 
a young specimen of the common frog snake, or Mattipi, Xenodon severus, whose 

hinder enlarged teeth were driven deeply into the flesh, with a result similar to that 

described in the case of the other snake. 

It will be observed that while the snake by which Mr. Quelch himself was bitten 

is a true opistoglyph with grooved posterior fangs, the one which caused a similar 

result in the clerk, viz, the Xenodon, has the enlarged posterior teeth solid and not 

grooved. I would call attention to the fact, however, that this identical species is; 

described by Duvernoy*® as having the yellowish gland well differentiated. That 

the bite of the allied species, Xenodon rhabdocephalus, did apparently have no unpleas- 

ant effect on Dr. Stradling* is not difficult of explanation in view of the fact that: 

occasionally the bite of some of even the most dangerous snakes has been inefiect- 

ive; but enough is said to show that the question is not an unreasonable one: Is iti 
essential for a truly venomous snake to possess grooved fangs? 

As a matter of fact, at the very moment of this sentence going to press, the ques-: 
tion seems answered conclusively in the negative by the experiments of Phisalix 

and Bertrand, who have shown that the saliva of even ordinary solid-toothed harm- 

less snakes contains the same specific poison which characterizes the dreaded 

Thanatophidia. 

But four genera of Opisthoglypha enter the political boundaries of 

the United States, namely, Sibon, Trimorphodon, Coniophanes, and 

Tantilla. Of these only the second and fourth ean be properly reckoned. 

to the Columbian Fauna. . 

Snakes are popularly believed to possess a power of “ charming” or 

attracting to themselves other animals, especially birds, against their 

will, so that they easily capture them for food. This belief rests on a 

habit which is usual among the smaller birds, of annoying other ani- 

1Archiv f. Naturgeschichte, LVIII, Pt. 1, 1892, pp. 262-286, pl. xiv. 

* Zoologist (3), XVII, January, 1893, pp. 30, 31. 

? Ann, Sci, Nat., XXX, 1838, pp. 14, 15. 
*Referred to in Miss C. C. Hopley’s “Snakes, etc.,” 1882, p. 400. 
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mals which they dislike or fear. Everyone knows how they will con- 

gregate about an owl who has not sufficiently concealed itself by 
daylight, and will make their hostility known by cries and efforts to 
strike their enemy. So I have witnessed a crowd of birds collected 

about a black snake, which displayed their hostility by many cries and 

movements. the snake the while eying them with an inactive interest. 

Should one of the birds venture too near, I strongly suspect that the 

snake would take advantage of the opportunity to secure a meal, but 

this I have not witnessed. I believe, however, that the stories of 
‘‘charming” are due to an observation of this not uncommon experience 

of the field naturalist. 

Snakes are for the most part carnivorous; a few forms, as, for example, 

the genus Herpeton, are more or less herbivorous. They are most effec- 

tive restrainers of the undue increase of the small Mammalia, and, in the 
case of the smaller snakes, of the increase of insects, by the destruction 

of the larve, as well as of the imagines. They are the assured friends of 

the agriculturist, and as such should be permitted to live and increase. 

This may be safely done in North America, where there is really but one 

species of venomous snake not easily distinguished, the Hlaps fulvius, 

and that is confined to the Gulf border and a small part of that of the 

southern Atlantic. Some of the large Colubrine snakes, for example, 

of the genus Compsosoma, are permitted to live in and about the houses 

of the natives in some parts of South America, and in some localities of 

western North America the large and harmless Pityophides perform the 

same function. Allof our species of Colubroidea, however, are of util- 

ity to man and should be permitted to live, not only on this account, 

but also on account of the beauty of their forms and often coloration. 

In discussing the breeding habits of certain snakes Prof. O. P. Hay' 

makes the following remarks: 

Notwithstanding the deep impression which serpents have made on the human 

mind, as shown in literature and in popular conversation, it is astonishing how little 

accurate information has been accumulated concerning some of their habits. The 
densest ignorance, the result of inattention and general lack of interest, prevails 

with regard to some of the most interesting matters connected with the life history 

of snakes; while, on the other hand, many of the popular notions about the powers 

of these animals are either wholly false or are gross exaggerations of the truth. 

The breeding habits of our snakes, even of the most common species, belong among 

the things about which little is known. Even our biologists have given but little 

attention to this subject, while unscientific people simply recognize the fact that 

nests of snakes’ eggs are occasionally met with. For instance, who would not sup- 

pose that all the essential facts are known concerning the reproduction of the com- 

mon black racer Bascanion constrictor? Nevertheless, where have we been told when 

it lays its eggs, how many there are of them, how they are concealed, and when 

they hatch? 

Some snakes are known to lay eggs which after a period produce young. Other 

snakes are known to retain the eggs within the body until the young have attained 
sufficient size and strength to care for themselves after birth. Still other species 

are supposed sometimes to lay eggs, at other times to bring forth living young,’ 

‘Proc, Indiana Acad, Sci. for 1891, p. 106. > Proc. Amer. Assoc. Adv. Sci., 1873, p. 185. 
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or to produce some eggs and some living young at the same time.' There are, 

indeed, oviparous snakes and snakes which are ovoviviparous, and there is a 

conspicuous difference in their eggs. The eggs of the oviparous species are fur- 

nished with a thick, tough, flexible covering or ‘‘shell,” while the eggs of the 

species which produce living young have coverings which are very thin and 

delicate. Now, should such eggs as the latter be laid any considerable period 

before the young are ready to be excluded, the thin envelopes would surely be torn 

during the writhings of the embryo. That some of the eggs may be partially 

developed at the time when the embryos of other eggs are ready to be ushered 

into the world, and that all may be expelled together, is possible; but this is not 

the normal course of things and may not be well for the immature young. Normally 

the coverings of such eggs are ruptured before birth or immediately afterwards. 

On the other hand, it is quite probable that the eggs of the oviparous species are 

laid a considerable period before they are hatched. The tough coverings of such 

eggs protect them from attacks and injuries from without and at the same time 

resist the movements of the young snake within. So far as we know these eggs are 

deposited in the earth in piles of decaying vegetable matter and similar places. 

A very curious structure deserves mention here. This is the ‘‘ egg-tooth,” a small 

tooth fixed to the united premaxillary bones and projecting forward slightly beyond 

the edge of the upper lip. It is present only in the embryo and is shed shortly after 

the escape of the young snake from the egg. In the ovoviviparous species, the tooth 

may apparently be shed before the young are born. The tooth is employed by the 

little snake in ripping open the tough egg covering in its efforts to escape from its 

prison. It would appear to be of little service to the young, which are mature when 

born, since the egg coverings are so very tender; nevertheless I have found the 

tooth present in all of the ovoviparous species whose young I have had opportunity 

to study. This tooth, as found in the black racer, was described as long ago as 1857 

by Dr. Weinland,? but Miiller had observed it even earlier. 

The habits of particular species of snakes are referred to under the 

respective heads. 

EPANODONTA. 

TYPHLOPID &. 

I. Muzzle covered above by rostral and internasal scuta. 

a. Two ocular plates and a preocular. 

Oneimasall plate) 22s. saa o2 ae Aes Saks 2 Soe acetate ees Letheobia Cope. 

aa. One ocular and a preocular. 

Onemasailiplate macccee oe sewers soe a nce es See eee ae Typhlops Schneider. 

wo masalyplatves!o.<\ . 2255 -weslesusie -iioe 2 Seen aoe Helminthophis® Peters. 

aaa. One ocular and no preocular. 

@ivemane Plat Gre cc os eel e s ae oh aw ta See eee eee DRONE OW een 

Mwomasaleplates’: sj. --2oc s2e~ = occ = nsee See) =e e LLOLYDLONS 2 POuOrRe 

Il. Muzzie and front with five symmetrical scuta. 

Two nasals and a preocular.......-------..- <<---=:----2s----- -Anomalepis Jan. 

No species of the Typhlopidie has been found in the Nearetic realm. 

They occur in all tropical regions. 

'Proc. Acad. Nat. Sci. Phila., 1887, p. 121. 

2 Proc. Essex Inst., II, 1856, p. 28, pl. 1. 

3 Idiotyphlops Jan. 

4 Pilidion Dumériland Bibron. Typhlinalis Gray. 

5 Rhinotyplops Peters. 
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CATODONTA. 

GLAUCONIID 4. 

Glauconiide BOULENGER, Cat. Snakes Brit. Mus., I, 1893, p. 57. 

GLAUCONIA Gray. 

Glauconia GRay, Cat. Liz. Brit. Mus., 1845, p. 1389.—BOULENGER, Cat. Snakes 

Brit. Mus., I, 1893, p. 59. 

Stenostoma WAGLER, Nat. Syst. Amphib., 1830; not of Latreille, 1810 (Coleoptera). 

Rena BairD and GIRARD, Cat. Rept. N. Amer., Pt. 1, Serpents, 1853, p. 142.—Copr, 

Proc. Amer. Phil. Soc., 1886, p. 481. 

Catodon DUMERIL and BiBRON, Erp. Gén., VI, 1844, p. 318; not of Artedi. 

Siagonodon PETERS, Gesellsch. Naturforsch. Freunde, Berlin, 1881, p. 71. 

Leptotyphlops STEJNEGER, Proc. U.S. Nat. Mus., 1891, p.501 (after Fitzinger; nomen 

nudum). 

Head slightly depressed and continuous with the body. Snout blunt 

and rounded, overlapping considerably the lower jaw. <A large rostral 

plate. One or two nasals. One ocular shield, which extends to the 

labial border. Medial row of scales extending over the head to the 

rostral. Nostrils lateral, oblong, situated between the nasals. Eyes 

covered by continuous epidermis. 

This genus is found throughout tropical Africa and America, and it 
embraces a considerable number of species in all the faunal regions of 

the latter. These are of subterranean habits, which are little known. 

Some of them are said to inhabit ants’ nests. One species is known 

from India. 

Three species are known from our fauna. They differ as follows: 

a. Supraorbital scales present. 

Two superior labials in front of the ocular; ; postocular bounded by three scales 

posteriorly; colors pale = 222222. ---/so.-)2= ab Esins oases ~ Ga Gigsecta Copes 

One superior labial in one ie ocular; Peete bounded ee ee by two 

scales: colors pales=osese eee ool = eee G. dulcis Baird and Girard. 

aa. Supraorbital scales absent. 

One superior labial in front of ocular; parietals not divided; brown. 

G. humilis Baird and Girard. 

GLAUCONIA DISSECTA Cope. 

Glauconia dissecta CopE, Amer. Naturalist, 1896, p. 753. 

Stenostoma dulce Cork, Proc. Acad. Nat. Sci. Phila., 1883, p.11; not of Baird and 

Girard, 

Nasal entirely divided; rostral rounded behind, reaching the line of 
the eyes. Two labials anterior to the ocular, the posterior reaching the 

eye. Frontal and supraorbital scales smaller than those posterior to 

them. The eye is close to the nasal, and distant from the supraocular. 

Postocular reaching last labial, and bounded posteriorly by three sub- 
equal scales. Inferior labials five, the second twice as large as any of 

the others; the fourth barely reaching the commissure of the mouth, 
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and the fifth very small. Scales in fourteen rows. A large preanal 

plate. Tail flattened below, entering total length about eighteen times. 

Color very light brown above, whitish below. 

Measurements.—Total length, 23.5 mm; tail, 12 mm. 

I found the specimen above described in a road at the silver mines 

at Lake Valley, in southern New Mexico. 

The appearance of this species is so similar to that of the G. dulcis 

that I originally identified it with the latter. It is, however, very dif- 

Fig. 142. 

GLAUCONIA DISSECTA COPE. 

x 3. 

Lake Valley, New Mexico. 

Collection o£ E. D. Cope. 

ferent, especially in the number of labials, and the scales which adjoin 

the postocular posteriorly. There is no plate comparable to the so- 

called parietal of the S. dulce. 

GLAUCONIA DULCIS Baird and Girard. 

Glauconia dulcis BOULENGER, Cat. Snakes Brit. Mus., I, 1893, p. 65. 

Rena dulcis BAIRD and GIRARD, Cat. N. Amer. Rept., Pt. 1, Serp., 1853, p. 142. 

Stenostoma dulce PETERS, Monatsber., Berlin Akad., Wiss., 1857, p. 402.—Copr, 

Proce. Acad. Nat. Sci. Phila., 1861, p. 305.—Jan, Icon., Gen. Ophid., Pt. 2, tig. 5 

Stenosioma rubellum GARMAN, Memoirs Mus. Comp. Zoology, Cambridge, VIII, 

1883, p. 130; according to Stejneger. 

Reddish brown above; reddish white beneath. Fourteen rows of 

scales. Body depressed. Eye shield separated by a small supraocular 
from the series representing the frontal. 

Body slender, elongated, rather stouter posteriorly than anteriorly, 
depressed, broader than deep. Tail very short, subconical, bluntly 
terminated, about one-twentieth of the total length. Rostral rounded, 
tapering, separating the nasals for nearly their whole length. Nasals 

proportionally large, entirely separated by the nasal suture, tapering 

upward, and undulating. Inferior nasal subtriangular, nostril situated 
on the middle of its upper margin, close to the frontonasal. Eye shield 
large, irregularly oblong, extending to the top of the head from the 
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margin of the jaw. Postocular and parietal similar, transversally elon- 

gated, the parietal somewhat larger. Four shield-shaped scales in a 

longitudinal series between the parietals, postoculars, eye shield, nasals 

on each side, and the rostral in front, occupy the place of the vertical. 
On the crown, and just above the eye 

shield, is a small semilunar plate, sepa- 
rating it from the series just described, 

the homologueof thesupraorbital. The 

margin of the upper jaw is formed in 

front by the rostral; on the sides next 

to the rostral by the nasal, behind which 

aan) Ce is a subquadrangular, obliquely ele- 

vated labial, limited above by the fronto- 

Fig. 143. nasal, and posteriorly by the eye shield, 
GLAUCONIA DULCIS Barrp AnD Girarp. | whichenters likewise in the upper labial 

ree series. Posterior to the eye shield is a 

ne. subtriangular labial at the angle of the 
Western Texas. P S c 

jaw, approximating above the postocu- 

lar, and limited behind by the parietal 

and the beginuing of the scales. Inferior labials five, similar to the 

scales under the throat. 
The scales present a great uniformity throughout the whole length 

of the body; a little smaller beneath than above. 

This species ranges from central Texas to the Red River on the east 

and southward along the Rio Grande in Texas as far as San Antonio. 

Cat. No. 7290, U.S.N.M. 

Glauconia dulcis Baird and Girurd. 

Catalogue Wrossaen eNee = ih cote N Ee Foes iG: of speci- | Locality. From whom received. | Nature of specimen. 
mens. 

7296 1 | Between San Pedro and Col.J.D.Graham, U.S. A.-.; Alcoholic type. 
| Comanche, Texas. | ; 

4872 || 1 | Monterey, Nuevo Leon ..... Lieutenant Couch, U. 8. A..| Alcoholic. 
8177 | D5\\" (Behe, Bae eee ae {neal ON aeaee a eet eee do. 

10728 | IO GSAB eae ae Aes | George B. Sennett ...-.--.--- do. 
7291 1 | Near Monterey, Nuevo Leon |.-...----.----.---------------- do. 

13620 PAN ALGS Capea emanicc ab aoeece ss | I. H. Garnier. ..-. se (lo. 
15534 1 | Cook County, Texas ....-..- | G. H. Ragsdale - do 
20965 1 | Texas ..-.--.-2.---.02--2--- | Dr. F. E. Daniels-. 
PRB Bee oes See Mesilla Valley, New Mexico.| T, D. A. Cockerell . = 

22385-6 |......---- San Antonio, Texas.......-.- | H. H. and C.S. Brimley ..... 

I have this species also from Erath County, Texas (Jacob Boll), the 

most eastern locality known to me. : 
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GLAUCONIA HUMILIS Baird and Girard. 

Glauconia humilis BOULENGER, Cat. Snakes, Brit. Mus., I, 1893, p. 70. 

Rena humilis BaArrD and GrrRARD, Cat. N. Amer. Rept., Pt. 1, Serpents, I, 1855, 

p. 143. 

Stenostoma humile Copr, Check-list N. Amer. Batr. Rept., 1875, p. 44; Proc. 

Acad. Nat. Sei. Phila., 1861, p. 305.—PETERS, Monatsberichte Akad. Wiss. 

Berlin. 

Siagonodon dugésiti BOCoURT, Miss. Sci. Mex., Rept., 1882, p. 507, pl. XXIXx, fig. 9. 

Rena humilis STEJNEGER, Proc. U. S. Nat. Mus., XIV, 1891, p. 501. 

Body very slender and cylindri- 

cal. Scales in 14 rows. The eye . ‘ 
shield in contact with the longitu- 

dinal series on top of the head. Tail 

short, conical, tapering, not acute, fF 
one-fifteenth of the total length. 

Head less depressed. Eyes and 

nostril more distinet than in the 

receding species. No supraorbi- a 
tals. Postparietals much smaller SEED 

than the parietals. Scales on the ee 
GLAUCONIA HUMILIS BAIRD AND GIRARD. 

wat) 
abdomen larger than on the back. 
Tan : ; Ten 
Uniform chestnut br PNET lighter Cape St. Lucas, Lower California. 

beneath. Cat, No. 5292, U.S.N.M. 

Glauconia humilis Baird and Girard. 

| Number | : 
Catalogue) -- . Reha When ; aes Nature of 

No of speci- Locality. collected: From whom received. specimen. 
mens. 

as ee — 
2101 I Mallioita; Californispsceselo.2-2- 2-02 s2=se Dr. J. L. LeConte..-....-.. Alcoholic 

type. 
5292 | Sa Cape sb, lucas) Ts iCali=|o oe... 1. <2 2. J). RAMUS) sons. ae eee Alcoholic. 

fornia. 
12601 1 | La Paz, L. Calitornia...... Feb. —, 1882 | L. Belding......-.-....-. do. 
15943 | PER Orb onmM a, ATIZ.ON a aaeneclemteemssse clas U.S. Fish Commission -. do. 
16952 ea Cson, ATIZONA se oot es cehsce ne sense ce ecrs Herbert Brown.........- 

| [Sie 

I have this species from Batopilas, Chihuahua, and Dr. Dugés records 

it from near Guanajuato. 

TORTRICINA. 

In Jlysia the hemipenis is deeply bifurcate, and the surface of each 

branch is flounced. The flounces are oblique to the suleus, and are 

Spineless. Below the bifurcation the surface is smooth, excepting a 
wart. 

ILYSIIDA. 

Intermaxillary bone dentate; eye covered by a single scute........ Ilysia Hemprich. 

Intermaxillary edentulous; eye surrounded by distinct seales..Cylindrophis Wagler. 

No species of this family has been found in the Nearetic realm. 



720 REPORT OF NATIONAL MUSEUM, 1898. 

RHINOPHID_E. 

I. Tail terminating in a large shield. 
Rostral plate produced posteriorly, separating the nasals...Rhinophis Hemprich. 

Rostral not produced; nasals in contact .......---.-...--..... Uropeltis Cuvier. 

II. Tail scaly to end. 

a Eye in the ocular shield. 

Tail terminating in a disk of keeled scales; sup-aorbitals and postocular 

Coniluemtbs 4 2 12 Ses oo Soe eles eee ee eee ees Silybura Giinther. 

Tail compressed, truncated, terminating in a bicuspid scale, the points super- 

posed; postocular distinct..-...-......--. Plectrurus Duméril and Bibron. 

Tail with smooth scales, terminating in one or two points; postocular united 

with superciliary; a median chin groove........-. Melanophidium Giinther, 

a a Eye between the surrounding shields. 

Tail tapering, terminal scute ending in a horizontal ridge; no chin groove 

Platyplectrurus Giinther. 

Tail tapering, ending in a single point; no chin groove. . Teretrurus Beddome. 

No species of the Rhinophide has been discovered out of the Paleo- 

tropic realm. 

COLUBROIDEA. 

Five well-marked divisions are embraced in this suborder, as follows: 

I. Chevron bones with distinct heemapophyses. 

Rudimental posterior limbs; no grooved teeth; generally two lungs.. PEROPODA 

No rudimental limbs or grooved teeth; one lung rudimental-...AGLYPHODONTA 

No rudimental limbs; a posterior maxillary tooth or teeth, grooved; one lung 

rudimental |. <-. 22:22. soneen cece hee, shu, swells oie alactaaie Pigarata eee ake Ma 

No rudimental limbs; an anterior tooth with a tube for poison duct; one lung 

RUC bWAVE NPY Sono neds Sasoee cdas Goodesce bdo cans sasoseos OSoeS= PROTEROGLYPHA. 

II. Chevron bones complete, forming heemal spines. 

No rudimental limbs; a tubular tooth in front of mouth; one principal normal 

Inna eval peel eey | Ihnate. = 2555 Soe castes cedcod Seos once anooos PLATYCERCA. 

It is questionable whether the Aglyphodonta and Glyphodonta 

should be retained as distinct from each other. Most of the penial 

characters found in the one occur in the other, and it remains to ascer- 

tain whether these, or the grooving or not of the teeth, are to be con- 

sidered to be of primary importance. For the present I follow the 

example of Duméril and Bibron, and Boulenger. 

PEROPODA. 

I find here three distinct families, as follows: 

Two pulmonary lungs, no tracheal lung; nasal bones distinct; a coronoid bone; 

hemipenis plicate: ¢: 2. :S-ch Rea ee See ee eee ee Bob. 

Two pulmonary lungs; no tracheal lung; nasal bones coosified ; no coronoid bone; 

hemipenis plicate:-..< 2... 2st aes ss ete renee ene ee eee CHARINIDZ, 

One pulmonary lung; a tracheal lung; two nasal and a coronoid bone; penis 

SMOON: 25. cse0 56 bes bs cic ewc cd eae ee eee ee ee UNGALIID&.! 

'Cope, Proc. Amer. Phil. Soc., 1894, p. 220. 
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BOIDi. 

Within this family the characters of the hemipenis vary consider- 

ably. The plicce are more or less undulate, and in some genera they 

fuse at intervals, producing pockets which sometimes approach the 

character of calyces. The sulcus, and generally the entire organ, is 

bifureate. The plicze may also be represented at the apex by distinct 

papille. The genera which I have examined present the following 

characters: 

I. Suleus double. 
«, Hemipenis single. 

PIC ALeAnt nO ten aApillOse sea-fcst 2 hee eee neous eee Eryx Daudin.! 

aa. Hemipenis furcate entirely plicate-..-... Boa Linn:eus.2 Lunectes Wagler.® 

( Lichanura Cope.4 
Morejorless pocketedi=2a25 4 225 as eee ant ess seSaceace < Python Daudin.? 

Enygrus Wager." 
EMDOSA PADI OGOL Sct, Sealap hs 2 1a, 5 ara = alee eters Shae ee ee eye Epicrates Wagler.? 

II. Sulcus single. 
PANGxe DP ADULOSE far. 2 0) So Cee ee Sooo ees Chilabothrus *Duméril and Bibron. 

The sulcus in the Chilabothrus striata examined is divided for_a short 

distance, when the branches reunite. 

Several forms of this family I have not been able to examine, as 
Chondropython, Saurinia, Bolieria, etc. Itherefore give now a synopsis 

of the genera based on the other known characters. 

t. Supraorbital bones present (Pythonine ). 

I. Premaxillary teeth present. 

- a. Fosse in labial plates of both jaws. 

ScuLaion end ot muzzle only a... ..=.--2.2 25 see -e-e eee Morelia Gray. 

Scuta extending to between orbits ..................... Python Daudin. 

Scuta covering vertex and muzzle. .--...............----:- Liasis Gray." 

aa, Foss in inferior labials only. 

Muzzle shielded to frontal region. ...............----.-.-..Nardoa Gray. 

aad. No labial fosse. 

Hesdishielded:; tailuprehensile=-.<-- 2 -- 5... =) {spidiotes Krettt, 

Head with nine regular shields above; rostrals plate protuberant; tail 

TIGMPLOMSH SMe cau wc qeec ssa Me ts sea ee Loxocemus Cope. 
II. No premaxillary teeth. 1° 

Labial plates with fossve; vertex and frout squamous; nostril in one nasal; 

BCALOsTA MOOG. | Fock c coz eee Cae ee ees Chondropython Meyer. 

Head covered with large scuta....--.2.-<-=--------c6- Aspidopython Meyer. 

2. Supraorbital bones absent. (Boinw.) 

I. Tail prehensile. 

a. Seales smooth. 

f. Labial fossie present. 

Eaves onmuzzleonly).4254. 2-5 e ee ese NXiphosoma Wagler.'! 

Plates extending over muzzle and front .........Epicrates Wagler.!2 

‘EB. jaculus. 2 B. constrictor. 

5B. marinus. ‘TL. trivirgata. 

°P. (Morelia) argus. ® BP. carinatus. 

7E. angulifera. SC. striatus. 

*Corallus and Chrysenis Gray. 0 Bpicarsius Fischer. 

" Corallus and Chrysenis Gray. 2 Epicarsius Fischer. 

NAT MUS 98 46 
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PP. No labial fossze. 

Muzzle and front scaled; nasal plates meeting .....Lichanura Cope. 

Muzzle and front scaled; nasal plates widely separated 

Boa Linneus.! 

Muzzle and front scutate; nares vertical .......... Eunectes Wagiler. 

Muzzle and front with scuta divided on the median line; nares lat- 

Cra Ma Mee een eek See eee Chilabothrus Duméril and Bibron.? 

Muzzle and front with median scuta; nares lateral 

Ungaliophis Meyer. 
aa. Seales carinate. 

Top of head with symmetrical plates; nares in a single plate 

Bolieria Gray? 

Platesjon muzzlejonlliygceece a seeees seer eee eee Casarea Gray. 

Top of head sealy ; rostral plate forming border of mouth 

Enygrus Wagler. 

Top of head scaly; labial plates meeting below rostral plate 

Trachyboa Peters. 
II. Tail not prehensile. 

@. Palatine teeth well developed. 

(i. Rudiments of hind limbs visible. 

A mental: Groove se. cncn 2 esas one eee ence Gonglyophis Wagler. 

No mental sTo0ve jacetes a sons eens eee Eryx Daudin.® 

£. No visible rudiments of hind limbs. 

Scales keeled; head very distinct. ...........--- Erebophis Giinther. 

ac, Palatine teeth none (Peters). 

Seales smooth; top of head with symmetrical plates to between 
orbits; onemasall foc 2 e ese ae Sock se eter Calabaria Gray." 

The species of the Pythonine are restricted to the Palotropical, 

Ethiopian, and Australian realms except those of the single genus Loxo- 

cemus Cope, which inhabit Mexico and Central America, within the 
Neotropic realm. 

The only genus of Boinze which is known to enter the boundaries 
of the Nearctic realm is Lichanura. It is possible that the Boa impera- 

tor has been seen in the valley of the Lower Rio Grande, but of this 
positive evidence is as yet wanting. This species and EHpicrates angu- 

lifera of Cuba, and also species of Ungalia are occasionally introduced 

into the country in bunches of bananas. The serpent windsitself tightly 

around the stem, and is concealed from view until the fruit is being 

removed. Unless of large size, these snakes are harmless. 

LICHANURA Cope. 

Lichanura Corn, Proc. Acad. Nat. Sci. Phila., 1861, p.304; Bull. U. 8. Nat. Mus., 

No. 32, 1887, p.50.—BOULENGER, Cat. Snakes Brit. Mus., I, 1893, p. 129. 

General form abbreviated and stout; tail short, slightly prehensile, 

obtuse at the extremity. Head slightly distinct; eye small, pupil ver- 

| Acrantophis Jan. 

*Includes Homalochilus Fischer; Delophilus Duméril and Bibron (= Sanzinia 

Gray); Dendrophilus Jan, and Piesigaster Seoane. 

° Platygaster Duméril and Bibron. 

t Leptoboa Duméril and Bibron. 

° Cusoria Gray. 

5 Rhoptrura Peters; may belong to the Charinidx. 
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tical. Nostril between two plates, the anterior in contact with that of 

the opposite side upon the median line. Frontonasal suture extensive. 

Posterior to these, the upper surface of the head is covered with smooth 

scales. Labial plates without pits. Scales smooth, broad, poreless. 

Spurs conspicuous. Gastrosteges narrow. 

In this genus the tail is less prehensile than in boa, but is more so 

than in Hryx and Charina. It also differs externally from the latter 

genus (with which Garman at one time proposed to unite it) in the 

absence of the frontal plate and the parietals adjacent to it. An impor- 

tant osteological difference is the presence of the coronoid bone, which 

is wanting in Charina. 

The species of this genus are variable in their details both as to 

squamation and coloration. I distinguish three species. Dr. Stejne- 

ger has named another, which he subsequently withdrew. In his latest 

study of this genus this author distinguishes the species as follows: 

A. Eye large; its diameter more than one-third distance from anterior canthus to 

tip of muzzle; gastrosteges about 218. 

Whitish with three blackish brown longitudinal bands in strong contrast. 

L, trivirgata. 

AA. Eye smaller; its diameter one-third or less the distance from anterior canthus 

to tip of muzzle; gastrosteges 224 to 241. 

Color brownish or bluish above, with or without Jongitudinal bands, which 

when present contrast but little with the ground color; true loreals 3; scale 

TOW Sio0—4o), LOStral, nobprominent --s.c-a5 25. sn=ss- se 2 eee eee L. roseofusca. 

Color as above; true loreals 2; scale rows 35; rostral prominent --- -- -L. orcutti. 

LICHANURA TRIVIRGATA Cope. 

LTichanura trivirgata Corr, Proc. Acad. Nat. Sci. Phila., 1861, p. 304.—BocouRrrt, 

Miss. Sci. de Mex., p. 513.—STEJNEGER, Proc. U.S. Nat. Mus., 1889, XII, p. 98.— 

BOULENGER, Cat. Snakes Brit. Mus., I, 1893, p. 129. 

Tichanura myriolepis Cope, Proe. Acad. Nat. Sci. Phila., 1868, p. 2.—STEJNEGER, 

Proc. U.S. Nat. Mus., 1889, p. 96. 

Lichanura simplex STEJNEGER, Proc. U.S. Nat. Mus., XII, 1889, p. 98. 

Seales of the body in forty to forty-five longitudinal rows, the inferior 

a little larger than the others. Eight to ten scales in the ocular ring; 

superior la dials fourteen or fifteen, the anterior three highest. Loreals, 

three supericy vertical, two inferior horizontal. Rostral plates slightly 

prominent, ele vated, recurved, quinquelateral, its labial border as long 

as its nasal. In-erior labials fifteen, the anterior five longest. A short 

mental fissure. 

General color pale yellowish, tinged with brown. The belly and 

flanks are irregularly specked with liver brown. Superiorly there 

extend from the muzzle to the end of the tail three deep liver brown 

bands, the median four and the two lateral, five scales wide, separated 
by intervals three and a half scales in width. 

The coloration of this handsome boa is altogether unique in the 

family. It calls to mind the Salvadora of the sameregion. It inhabits 

the southern region of Lower California, where Mr. J. Xantus has 



7124 REPORT OF NATIONAL MUSEUM, 1898. 

obtained it for the Smithsonian Institution (Cat. Nos. 2277, 2287). He 
found it in swamps among the mountains. 

Cat. No. 12602; rows of scales 40; superior labials, 14; gastrosteges 215 +1; 

urosteges, 44; total length, 582 mm.; tail, 96 mm. 

Fig. 145. 
LICHANURA TRIVIRGATA COPE. 

be Irs 

Cape St. Lucas, Lower California. 

Lichanura trivirgata Cope. 

| Number Catalogue ~\. ‘ : When col- From whom Nature of speci- 
No. | f speci- Locality. lected. received. men. ‘ 

mens. . 
‘. | fe 

5023 | 2 CapevSt. Siucas; bower |2o-coo--e es | John Xantus .-..| Alcoholic type. 
California. 

12602 | 1 | La Paz, Lower California.| Feb. —, 1882..| L. Belding -----.- do. : 

LICHANURA ROSEOFUSCA Cope. 

Lichanura roseofusca Corr, Proc. Acad. Nat. Sci. Phila.,1868, p. 2.—STEJNEGER, 

Proc. U.S. Nat. Mus., 1889, p. 98. 

Tichanura roseofusca Corr, Proc. Acad. Nat. Sci. Phila., 1868, p. 2. 

Lichanura simplex STEJNEGER, Proc. U.S. Nat. Mus., XII, 1889, p. 97, fig. 2. 

This species is represented by a specimen (Cat. No. 14129) from San 

Diego, California. The color above, as far as the fifth row of scales on 

each side, is a brownish lead color; below this line and on the lower 
surface, light lead-color with dark lead-colored borders to some of the 

scales, and a wide lead-colored basal shade of the gastrosteges and 

urosteges. There are three longitudinal rusty-brown bands on the 
dorsal region, which are indistinctly defined and of irregular width. 
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Cat. No. 14129; rows of scales, £2; superior labials, 14; gastrosteges, 229; urosteges, 

49; total length, 788 mm.; tail, 115 mm. 

It was on a specimen of this variety from the same locality that I 

proposed the species Lichanwra myriolepis. It has forty-five rows of 

scales. Another specimen from San Diego is described by Dr. Stejneger 

as a distinct species under the name of L. simpler, It has forty rows 

of seales, and there are no longitudinal stripes above, the general color 

above being “ brownish drab,” below, whitish; gastrosteges, 232; uros- 
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Fig. 146. 

LICHANURA ROSEOFUSCA COPE. 

x 1.5. 

Lower California. 

W. M. Gabb. 

teges, 39. Eye encircled by seven to eight scales. These forms gradu- 

ate into the L. trivirgata both in color and in number of seale rows. 

The number of gastrosteges is larger, but I suspect that this character 

also is not constant. 

The typical specimen was brought by Mr. William M. Gabb, from 

the region of the boundary between Upper and Lower California, but 

the exact locality has not been preserved. The Smithsonian specimens 

_are as follows: : 
Lichanura roseofusea Cope. 

: one) Number | 7 
penlogne peepect: Locality. prom | Nature of specimen. 

| 

15503 1 Colorado Desert, San Diego County, | C.R. Orcutt..--. Alcoholic. 
California. 

14129 il ee OEE pe AEC SO Oe Oonr ae SOOk Se meen sina el UW AS ccoses= do. 
13810 1 | San Diego, California ..........-. --| Rosa Smith -.... | Type of L. simplex. 
16327 uh (eee GPa Bee eee ter mene sec =.| CoR-Orcutt...-- Alcoholic. 
16850 ils) ee De ao otra earner site gee Ieee WOpesee. aye do. 
20648 1 | Harqua Halla Mountains, Arizona...... Herbert Brown - do. 
BUSES) Paetd eo mates Creek, San Diego County, Cali- | H. W. Henshaw. 

ornia. | 
CASTS ae eee | Harqua Halla Mountains, Arizona.-...- Herbert Brown . 
PPS fe ae eae [So RSS gee mae oe eao etwas ey eas 4561S GC. R. Oreutt=- - .- 
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LICHANURA ORCUTTI Stejneger. 

Lichanura orcutti STEJNEGER, Proc. U. S. Nat. Mus., XII, 1889, p. 96, fig. 1; 1891, 

p. 513.—Coprr, Proc. Acad. Nat. Sci. Phila., 1892, p. 592. 

Dr. Stejneger thus describes this species, which is the form most dis- 

tinct from the L. trivirgata: 

Seales in thirty-three to thirty-five rows; eye encircled by nine or ten scales; 

loreals four; labials thirteen to fifteen; gastrosteges, two hundred and thirty-two; 

anal entire; urosteges forty-five, entire. 

Rostral plate very prominent, recurved, pentagonal, its nasal border twice as long 

as its labial; eye surrounded by aring of scales of nearly equal size, ten on the right 

side, but only nine on the left; between the posterior nasal and the middle preocular 

two large loreal scales, and under the posterior one, wedged in between it, the 

middle and lower prefrontals, and fourth, fifth, and sixth supralabials, a somewhat 

smaller subloreal; over the posterior loreal a superloreal of medium size; nasal 

divided, the anterior plate meeting the one of the other side; back of these a pair 

of rather large anterior prefrontals followed by foursmaller posterior prefrontals, or 

what corresponds to these plates where a frontal exists, the outer ones being larger 

than those in the middle; posterior to these the head is covered with numerous 

rather irregular scales; supralabials thirteen, the first four highest; infralabials 

fifteen, gradually diminishing in height from the pair joining the triangular men- 

tal; mental fissure separating four pairs of scales; scales of body smooth, in thirty- 

three to thirty-five longitudinal rows, the inferior on each side slightly larger than 
the rest; gastrosteges narrow, two hundred and thirty-two; anal small, entire; 

tail short, blunt; urosteges forty-five, entire. 

SS 
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Fig. 147. 

LICHANURA ORCUTTI STEJNEGER. 

==. 

Dimensions.—Total length, 870 mm.; length of tail from anus, 110 mm.; diameter 

of eye, 3 mm.; from tip of muzzle to anterior border of eye, 11 mm.; proportion of 

last two measurements = 1: 3.7. 

Coloration.—Ground color light bluish gray, with a light brownish wash on the 
upper surface; three longitudinal ill-defined, zigzag bands of a pale raw umber 
brown running the whole length of the body, the middle one starting between the 

eyes running to the end of the tail, the lateral ones starting on the temporal region 

becoming obscure on the tail; top of muzzle and occasional blotches between the 

bands of the same color; whole underside, except the gulars, mottled irregularly with 

blotches of a dari neutral tint. 
Of the forms which compose this genus the present species appears to be the most 

highly differentiated, the most distinctive feature being the elongation of the snout 

and the prominence and shape of the rostral. From the L. trivirgata, myriolepis, and 

simplex group, it differs more particularly by the low number of scale rows and 

loreals. 
Lichanura orcutti Stejneger. 

Number 
of speci- Locality. From whom received. 
mens. | 

Nature of speci- 
men. 

| 

1 | San Diego, California ....... CLR. Orcutt... 39e- poe ee aes Alcoholic. 
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CHARINIDE. 

In Charina the sulcus of the hemipenis is bifurcate, but the organ is 

simple. The surface is plicate, the plice distant toward the apex, and 

the apex smooth. 

But one genus of this family is known. 

CHARINA Gray. 

Charina GRAy, Cat. Snakes Brit. Mus., 1849, p. 113.—Copr, Bull. U. S. Nat. 

Mus., No. 32, 1887, p. 51.—BOULENGER, Cat. Snakes Brit. Mus., I, 1893, p. 130. 

Wenona BAIRD,and GIRARD, Cat. N. Amer. Rept., Pt. 1, Serp., 1853, p. 139.— 

BocouRrt, Miss. Sci. Mexique, 1882, p. 511. 

Nostril between postnasal and prenasal, the latter confluent with the 

internasal. Two pairs of prefrontals; a frontal and rudimentary 

parietals. Pupil vertical. Scales of body smooth. Tail short, obtuse; 

not prehensile. Anal spines exserted. 

Prenasal separated from internasal; postnasal joining preocular; prefrontal enter- 

ing orbit; one superciliary; superior labials8-9.................--..C. brachyops. 

Postnasal plate separated from preocular; prefrontal not entering orbit; more than 

one superciliary ; prenasal fused with internasal; superior labials 9-11-..C. botte. 

CHARINA BRACHYOPS Cope. 

Charina brachyops Copr, Proc. U. 8. Nat. Mus., 1888, p. 88, pl. xxxv1, fig. 2.— 

STEJNEGER, Proc. U. 8S. Nat. Mus., XIII, 1890, p. 181.—BouLENGER, Cat. 

Snakes Brit. Mus., I, 18938, p. 131. 

Muzzle rather elongate; extremity depressed, rostral plate reflected 

backward above, but not separating internasals. These are about 

equal in dimensions to each of the two pairs of the prefrontals, and 

like them are not separated from each other by scales on the median 

line. The frontal would be a semicircle were it not that the anterior 

border presents a very obtuse angle forward. This border is continu- 

ous with the anterior border of the superciliary, which is not the case 

in the C. bottw. The posterior prefrontal passes in front of the single 

superciliary, and its postero-external border occupies more of the bor- 

der of the orbit than does the preocular below it. The parietal is a semi- 

circular band, and it is followed immediately by the usual type of 

scales. The anterior prefrontals rest at their extremities equally on the 

preocular and the postnasal. The former is trapezoidal, and is about 

as high as long; the latter is a little longer than high. The prenasal 

is very small. Superior labials eight on one side and nine on the other; 

the eye resting on the third, fourth, and fifth on one side, and on the 

same plus the sixth on the other. Two postoculars. Three or four 
pairs of geneials of about the same size as the gular scales. Seales of 
the body in forty-five rows. Tail short obtuse, with a dermal cap-scale. 

Color in aleohol: dark brown above, light brown or yellowish below. 

Number 
of speci- Locality. From whom received. 
mens. 
—— — = 

Nature of speci- 
men. 

esc | 
1 Point Reyes, California ..... Un Ssmish Commission <--2-0-- 2005.62. Se Aleoholic. 
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The single small specimen described above stands quite outside the 

wide range of variation of the C. bottw, presenting characters which 

might be and have been considered to be of generic importance. The 

separation of the prenasal, and absence of the loreal plates can not, 
however, be so used in this group in my opinion. 

CHARINA BOTT Blainville. 

Charina botte Gray, Cat. Snakes Brit. Mus., 1849, p. 118.—Copsr, Check-list N. 

Am. Batr. Rept., 1875, p. 43. —BOULENGER, Cat. Snakes Brit. Mus., I, 1893, p. 130. 

Tortrix botte BLAIVILLE, Nouy. Anm. Mus. Hist. Nat., Paris, III, 1834, p. 57. 

Wenona plumbea et isabella BAIRD and GiraRD, Cat. N. Amer. Rept., Pt. 1, Serp., 

1853, pp. 139, 140. 

Head short; crown flat; muzzle prominent, blunt, rounded, depressed ; 

frontals four transverse, band-like, hinder rather larger; frontal wider 

than long; angulate be- 
hind, large; parietal very 

small, oblique; in con- 

tact with parietal; one 
or no loreal, one anterior 

larger and three posterior 

smaller oculars; supercili- 

aries three or two; small; 
rostral large convex de- 

pressed, produced poste- 

CHARINA bet eae \- riorly above to an obtuse 
x 5. angle; nostrils lateral 

ees ieeag! pe very small, between two 
nasal plates, the upper confluent with the internasal and margining the 

rostral; parietal band-like, undivided on the middle line. Eyes moder- 

ate, surrounded by small scales or resting on labials; throat with small 

scales; geneial shields small, with a distinct longitudinal gular fold; two 
front upper labial shields large; rest smaller, lower; front lower labial 

rs 
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high, slender, hinder lower, small. Body elongate, cylindrical; scales . 

smooth, rhombic, imbricate, lower series largest, in from thirty-seven to 

forty-five rows; ventral shields narrow, transverse; tail short, blunt at 

the end; subcaudal plates narrow, six-sided, simple. 

The color varies from yellowish or olive brown above and yellow 

below, to lead-colored above and dirty white below. No markings of 

any kind. 

Cat. Nos. Upper labials. (Gastrosteges. Urosteges. Scales. Length. Tail. 

mm. mm. 

ed dee a est IS 9-10. 218. 35. 47. 600. 70. 

iil (cl ss Say eee 10-11. 208. 3D. 45. 

DUNG Oe ae 9-10. 205. 3D; 42, 

The extraordinary variability of this species in the squamation of 
the head may be exhibited in the following table: 

I. Internasals confluent with prefrontals. 

Loreal present; eye resting on labials ...........:.-:--<------.--- Cat. No. 4496 
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IJ. Internasals distinct. 
a. Rostral separating internasals on the middle line. 

Loreal present; eye on labials on one side; separated by scales on the 

UNO De ee ae a ae ee ae pene eer aie oman nie ciel ottiny d Siciwias Cat. No. 4497 

aa, Rostral not separating internasals. 

f. Eye resting on Jabials. 
Loreal present..-... Cat. Nos. 4497, 11691, 11789, 12581, 12556, 16151, 16152 

TSI IGUTEH SWN eg es Ae aS Se ies Loan & meee See Cat. No. 7299 

Bf. Eye resting on labials on one side, and not on the other. 

Ib omep linens Jeane ee sedan shen eden Shee coose sesedre csee Cat. No. 4494 

BPG. Eye separated from labials on both sides. 
Loreal, one on one side, two on the other --....-...--.-..- Cat. No. 8922 

sa aah Sek tae ee ee er Cat. Nos. 16148, 9255 

Ry eee eels. 3 Sie ee ee de LS Stern Cee Fs Cat. No. 4492 
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Fig. 149. 

CHARINA BOTTZ BLAINVILLE. 

Se alaay 

Summer Lake, Oregon. 

E. D. Cope. 

None of the North American specimens have the internasals separated 

on the middle line by a scale, as is stated to be the case in the type of 

C. botte by Bocourt. Several have the prefrontals separated by scales, 

however, so that the character of the type specimen is probably only 

an individual variation. There is no reason to suppose that the Upper 

California species differs from that of Lower California. I give the 

following notes, which I took from Blainville’s type in the Museum 

of the Jardin des Plantes in 1864, by permission of Prof. Auguste 

Dumeril: 

The tail enters the total length 9} times. Frontal much wider than long, post- 

nasal and loreal longer than wide. One preocular. Ten superior labials, second and 

third touching loreal, fourth, fifth, and sixth entering orbit. Forty-three rows of 

seales, size graduating smaller from first to third. A reddish tintin the pale brown 

of the belly; above slaty brown. 

The specimen agreed in size and characters with the one described by 

Blainville, and I am therefore at a loss to understand the accounts 

given by Jones and Bocourt. The former says! there are but thirty- 

| Archiv. f. Naturg., I, 1862, p. 242. 
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nine rows of scales on the body, and the latter says, perhaps by a typo- 

graphical error, twenty-nine. Bocourt also says that at the period of 

his writing,' 1882, the specimen was no longer in good condition. It 

was in good condition at the time of my examination in 1864. 

The Wenona isabella does not appear to me to differ specifically from 

the other forms. Its head plates display a peculiarity which is also seen 

in a specimen from California. 

(See table, pages 728, 729.) 

This species ranges through- 

out the entire Pacific district, 

as well as the Lower Califor- 

nian. The most eastern point 

from which the U.S. National 

Museum has procured spec- ~ 

imens is the John Day River, 

of Oregon. It has been also 

obtained in the Great Basin on 

(| 

4 42 
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Fig. 150. : 
CHARINA BOTTA BLAINVILLE. the Humboldt River, Nevada. 

ae T once took a specimen of the 
Showing two rows of loreal plates. 

Charina botte near the shore of 

Summer Lake, in Oregon. It was lying in the road stretched at length, 

but with its muscles alternately knotted, so as to resemble a root. It 

was very tame and allowed itself to be handled to any extent without 

attempting to bite. A specimen in the U.S. National Museum contains 

a small mammal which it had eaten. Another individual was in the act 

of swallowing a Sceloporus when captured and preserved in spirits. 

Charina botte Blainville. 

Number ‘atalogue : : WwW ‘ Nature of C. ele oF sno | Locality. ea From whom received. specimen. 

| 2 | 

4499 1 | Willamette Valley, Oregon|.......-....--- Lieut. R.S. Williamson, | Alcoholic 
U.S.A. type. 

4497 1) Presidio, Calitorntate cs <-|*=-.-- aaa seass Tent P. Trowbridge, | do. 
Srspee tr | 

8922 1 | Oakland (Californians -.i2--|5-.2--c-5-e=44- Hi, Hemphillscsss-ee eee do. 
4494 1| Fort Steilacoom, Wash- |............... Dr. Geo. Suckley, do. 

| ington. WaSiAs | 
4492 1 | Puget Sound, Washington). weal sls cho eee ie eee eee do. 
7299 1S Seee Oss. aeateonce eee aee abi icletevlelonthe obese SE eae ae eee do. 
594 ale] Bases GO 2iek ic setnemone ees AG Campbellferen==eneee do. 

9563 1 | Eagle Lake, California.--.) Aug. —, 1877 | H. W. Henshaw ----.---- do. 
11691 1| Big Bend of Truckee, | July —, 1867 | R. Ridgway .-.----------- do. 

Nevada. 
11789 1 | Fresno, California ........ —{—" =, 1870) (Gustayabisenuer.sscce ee do. 
9255 yy Dr. C. B. R. Kennerly - - -. do. 
4496 1 .| Lieut. W. P. Trowbridge, | do. 

Uj oueae 
12581 1 | John Day River, Oregon..-|..-.----------- Capt. C. Bendire, U.S.A -| do. 
12556 1 | Fresno, California .....-.-. ----.--.| G. Bisem...-------------- do. 
16148 1 | Seattle, Washington .-..-- --+-..-3| O. B. dJohnson:--------==- do. 
16149 1S Eee do 222-2 eee eee ee ee GOs sree eens do. 
16150 Li oie OO cchecaecsc ce ceche co eee GO xO2 oan ne sees aes do 

16151-2 Bite” 2 OO oS. ce sac. cs fon ees cee eee eee GIDE eco pope dace | do 

' Mission Sci. de Mexique, p. 572. 
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UNGALIID. 

In Ungalia there are no plice, and in U. melanura there are only 

four small papille systematically arranged. The sulcus and organ are 

furcate. 
No species of this family occur in North America. They exist prin- 

cipally in the West Indies. 

AGLYPHODONTA. 

The three families of the Aglyphodonta are as follows: 

Two pulmonary lungs; no tracheal lung; a coronoid bone-.-. .----- -XENOPELTID&. 

One pulmonary lung and a tracheal lung; no coronoid bone; postorbital bone pro- 

ducedstonwardsovertheorbitee css se eee ctasce tee eels sar NOTHOPID2. 

One pulmonary lung with a rudiment of a second; rarely a tracheal lung; no coro- 
noid bone; postfrontal bone not produced over orbit ......-.----.--- COLUBRID. 

XENOPELTID 2. 

Eyes not covered with a plate; head with normal shields, with an interparietal added; 

scales smooth; anal and subeaudals divided; teeth equal .. Xenopeltis Reinwardt. 

The family Xenopeltidie also belongs to the Paleotropic realn. 

I have been unable to determine the penial structure of the only 

species of the Xenopeltida, thé Yenopeltis unicolor Reinwardt, as all of 

the four individuals accessible to me are females. 

NOTHOPIDA. 

There are two subfamilies of this family: 

NOR AS tLOSUE MESO ULOSTOL ES 42-1 samo a= sae Hae ee ee eee ACROCHORDINE, 

Gastrosteresrand urosteges present). 32.2.1. + ---.-0- 26 sssee sence seek NOTHOPIN 2. 

Of the members of these subfamilies I have only examined the hemi- 

penis of Chersydrus granulatus Cuvier. This bifurcates, but not deeply, 

and the surface below the bifurcation is smooth. The branches are 

delicately and not closely spinous. 

ACROCHORDIN 24. 

Bodyicompressed, acute below... 2-25 se-es-2o 62 oces owe eee eee Chersydrus Cuvier. 

Body round, flat below.....--...................-.---..-----Acrochordus Hornstedt. 

The species of this family are of aquatic habit, and live in the rivers 

of the Malayan Peninsula and the islands of Sumatra and Java. But 
three are known. 

NOTHOPIN 42. 

Scales above granular, with rows of tubercular scales; urosteges simple; no frontal 

PDRBEDIGES LAGOS a face tons acs sot. ne sam won pe ee ees Yenodermus Reinwardat. 

Scales squamous; urosteges double; head sealy, with frontal and parietal plates. 

Nothopsis Cope. 
Scales squamous; urosteges single; nine normal head plates... .. Stoliczkaia Jerdon. 
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But three species constitute this family, Xenodermus javanicus 

Reinwardt, from the Malaysian Archipelago; the Nothopsis rugosus 

Cope,' from the Darien region of New Grenada, and Stoliczkaia khasi- 

ensis Jerdon, from 8. India. 

COLUBRID. 

The natural divisions of this family are clearly indicated by the 

characters of the hemipenis for the greater part. The characters of the 

vertebrie can not, however, be neglected, and the dentition in a general 

way corresponds with ‘the results thus attained. Thus the type of. 
penis with simple sulcus and well-developed ruches includes the large 

isodont ground snakes and their allies. The types with furcate suleus 
with ruches or disc, are nearly always diacranterian in dentition. The 
Natricine hemipenis is always associated with continued vertebral 

hypapophyses. The smooth or plicate hemipenis is very seldom asso- 

ciated with such hypapophyses. 

I repeat here in the main the groups indicated in my prodomous of 

1893, with the omission of the glyphodont genera. As I have not had 

access to some of the Oriental and African genera, it may be necessary 

to introduce some changes into some of the groups which include those 

genera. I also now regard the disciferous type as of equal value with 

the others. - 

I. Hypapophyses restricted to the anterior part of the vertebral column. 

a, No tracheal lung. 

Hemipenis spineless, smooth or plicate or papillose only...... CALAMARINZ. 

Hemipenis with apical disc; no calyces; spinous; sulcus furcate. 

XENODONTIN 2 

Hemipenis calyculate, spinous; sulcus furcate; no dise ......-- DROMICINA., 

Hemipenis calyculate, spinous; sulcus simple; no disc... ...... COLUBRINA, 

aa. A tracheal lung. 

Hemipenis asin Dromicingerse- 2-2 eee. ace ecianeaee= nee LEPTOGNATHINAE. 

II. Hypapophyses present to the caudal region. 

Hemipenis smooth, not spinous -....--...-.-...--..-..-----. ANOPLOPHALLINA, 

Hemipenis spinous, without enlarged basal hook -tii2e- ae LLYCODONTINA. 

Hemipenis spinous, with enlarged basal hook or hooks.....-..-..--- NATRICINAE. 

By far the greater number of snakes belong to the family Colubride. 

They represent all types of relation to the environment; for some are 

aquatic, and others are terrestrial, some living on the surface of the 

earth and others burrowing beneath it. Others are more or less arbo- 

real, some ascending to the summits of the tallest trees of the forest, 

and rarely descending to the earth. None of them are dangerous to 

man, excepting that some of the larger species could cause the death 

of children by constricting the neck so as to cause suffocation; but 
this accident rarely occurs. Most of the species disappear at the sight 

of man. d 
CALAMARIN AS. 

The genera of this group are of various external forms, and the 

hemipenis presents considerable variety of structure. 

Pee Acad. Nat. Sci. Phila., 1871, p. 201, a XVU, figs. 1-7. 
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I. FusIrorM. 

Hemipenis smooth, smooth, simple; sulcus furcate -..-...-----.---- Calamaria Boie.' 

Hemipenis transversely plicate, sulcus simple; extremity with two papille; anal 

HLANGAIG ISAO SE Ne Sn Ape eens PIS oan ly Saye aes cep ar a a ere ee aes Oligodon Boie.? 

Hemipenis smooth, or nearly so; apex membranous; sulcus simple; anal entire. 

Holarchus Cope.* 

Hemipenis similar to Holarchus, but sulcus fureate; anal entire....Dicraulax Cope * 

II. COLUBRIFORM, 

III. DipsapirormM. 

Hemipenis bifurcate, with papille at the middle and smooth apex .. Pareas Wagler.* 

It is probable that several genera allied to Calamaria resemble it in 

characters, and that Simotes Duméril and Bibron belongs near te 
Holarchus. From their general resemblance it is also probable that 

Anoplodipsas Peters and Amblycephalus Kuhl belong near to Pareas. 
The subfamily is entirely Oriental. 

XHNODONTIN Ac. 

In this group Lystrophis has a close external resemblance to Hetero- 

don, but the recurved rostral plate occurs also in the Scytaline genus 
Rhinostoma, which has no relationship to either. [I formerly referred 
the Dromicine forms to this subfamily. 

After the subtraction of the Dromicinz a limited number of genera 

are referable here. ‘They are all colubriform and all neotropical. 

@. Rostral plate not recurved. 

Hoennipenis undivided; no scale pits ....-...-..--2co5 seseswceee Alporophis Cope. 

Hemipenis divided; no scale pits ---.-........-...----.-... Ophiomorphus Cope. 

Hemipenisidivided; one scale pit... 2... :-22 2.5e seo eee eee Xenodon Boie. 

pe. Rostral plate recurved. 

Hemipenis divided; one scale pit...-....-..=-....-4-.+-t2 «22sec - Lystrophis Cope. 

DROMICIN AL. 

A. No proximal diverticulum of the left lung. 

I. Hemipenis transversely plicated (divided) (Flabellati). 

Plice not papillose; diacranterian...-...........-...-...- Helicops Wagler. 

PGs not Papillose; 1so0d ont: -2-—- 5-22.32. foe eee Pseudoeryx Kitzinger. 

Plicz papillose; isodont..-...-.......---- Rhabdosoma Duméril and Bibron. 

II. Calyculate, and not capitate (Calyeulati). 

@g. Hemipenis undivided. 

MURUO TEM s ISOM OMG 5227-7 2) cite aisyee eine crock Baer Carphophiops Gervais. 

Colubriform; isodont; two nasals .....-.... Diadophis Baird and Girard. 

Colubriform; diacranterian; one nasal ..-........... Amastridium Cope. 

Colubriform; diacranterian; two nasals........Hypsirhynchus Giinther. 
pp. Hemipenis double. 

Fusiform; isodont; one internasal........... BASS Farancia Gray. 

Fusiform; isodont; two internasals...........-.<ic.scces Abastor Gray. 

Colubriform; diacranterian; noscale pits ...........- Dromicus Bibron. 

Colubriform; diacranterian; one scale pit ........-.. Monobothris Cope. 

Colubriform; diacranterian; two scale pits ............ Halsophis Cope. 

1 Species examined C. gervaisii. 20. subquadratus. 

3H, ancorus, H. dolleyanus. 'D. trinotatus. 

° PP, mellendor fii. 
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III. Capitate (or pocketed) (Capitati). 

pep. Hemipenis undivided. 

Seale pits single; scales smooth .--....................- Pliocercus Cope. 

No scale pits; scales;sSmootn <=. . 22 ee eee eee Rhadinewa Cope. 

Scales keeled; prenasals in contact.. Tretanorhinus Duméril and Bibron. 

pep. Hemipenis divided. 

Rostral normal; isodont .--...-.-. seas cscee ae--seJVenid, Baird and:Ginards 
IV. Papillose at apex. (African) (Papillati). 

Gemipenis Single... =-.-- 4-22 eee eens eae eee eee Grayia Ginther. 
Hermipenis, bifurcate . . <2 Joc cee eee eens eee Theleus Cope. 

V. Calyculate, with spinous bands to apex. (Calycispinosi.) 

Hemipenis bifurcate; colubriform --...2.-.. 2... <2... 2. Teniophallus Cope. 

SubIsodontis acbenU ae. === ene eee Uromacer Duméril and Bibron. 

VI. Exclusively spinous to apex (diacranterian)., (Spinosi.) 

Anterior teeth wanting cia. ccs. 12) sere eee eee ees eRe ee Enulius Cope. 

Anterior teeth present; internasal plates fused; fusiform..Hydrops Wagler. 

Anterior teeth present; anal divided; noscale pits; colubriform; not bifur- 

CBLO ow nice ose eee seen ee eee eee ee eee Echinanthera Cope. 

Anterior teeth present; anal entire; one scale pit; colubriform; bifurcate. 

Acanthophallus Cope. 
AA. Left lung with a proximal diverticulum extending to the throat. 

VII. Calyculate and capitate. 

Rostral recurved; hemipenis divided; diacranterian ... Heterodon Beauvois. 

Any one familiar with these genera will perceive that they are not 

represented in a iinear series in the table. He will also observe that 

genera of probably not very close affinities are placed close together, 

as, for instance, Tretanorhinus and Helicops and their associates. This 

is, however, a necessity of an artificial key and is not new in zoology. 

The species of this subfamily are all American, and mostly neotrop- 

ical. The following genera are found in the Medicolumbian fauna: 

Carphophiops, Abastor, Farancia, Diadophis, Rhadinea, Heterodon. Of 
these, all are characteristically nearctic except Rhadinea, which is 

neotropical. Of the remaining genera Hypsirhynchus and Neomacer 

have been only found on the island of Santo Domingo, while Adromicus 

and Halsophis are principally if not entirely West Indian. Amastridium, 

Pliocercus, and Ninia are Central American and Columbian, while 
Tretanorhinus is the only genus which belongs both to this region and 

to the West Indian. Helicops is confined to the Brazilian district, 

where it is represented by a number of species. 

The fusiform types are Pseudoeryx, Rabidosoma, Carphophiops, Abas- 

tor, and Farancia. The rest are more or less colubriform, except 

Uromacer, which is very slender, including only tree snakes. 

CARPHOPHIOPS Gervais. 

Carphophiops GERVAIS, Dict. Hist. Nat. Univers., par D’Orbigny, IIT, 1843, p. 191.— 

CopE, Proc. Acad. Nat. Sci. Phila., 1860, p. 78. 

Celuta BAIRD and GIRARD, Cat. N. Amer., Rept., Pt. 1, Serp., 1853, p. 129. 

Carphophis DUMERIL, Prodrome Class, Rept. Ophid., 1853, pp. 483-46; Erp. Gén., 

VII, 1854, p. 131.—GinrueEr, Cat. Col. Snakes Brit. Mus., 1858, p, 17.—Bovu- 

LENGER, Cat. Snakes Brit. Mus., II, 1894, p. 324. 

Head depressed, continuous with the body. Cephalic plates normal, 
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sometimes no distinet internasal plates. One nasal, nostril in the mid- 

dle. No anteorbital. Orbit bounded in front chiefly by the loreal, which 

is large, and slightly by the prefrontals. Scales smooth. Postabdom- 

inal scutella bifid. Subcaudals divided. 

This genus is the North American representative of the neotropical 

Rhabdosoma and the typical forest burrowers. The species are gener- 

ally found under stones, and under and in rotten logs, and under the 

bark, where they readily make their way, forcing their sharp muzzle 

into narrow places with much muscular strength. 

Carphophiops has exactly the plate and scale formula of Abastor, but 

the hemipenis is simple and not bifurcate. It resembles that of Abastor, 

however, in having the suleus bifurcate, and the apex furnished with 

calyces in moderate number. 

The two species of the genus differ as follows: 

Temporal scales 1-2; light color of belly not extending to third row of scales; back 

ALOR cee eas woe sae snes ec Sascise seis sees sp semana) onio see alae cee C. amenus. 

Temporal scales 1-1; light color of belly extending to third row of scales; back 

JTC ce Sg a OGb BE Se REO OERAS — AP ORE Sree A Sear Rae Ons aetna Ane Soe emeCGe C. vermis. 

CARPHOPHIOPS AMCENUS Say. 

Carphophis amena DUMERIL and BIBRON, Erp. Gén., VII, 1854, p. 132.—GUNTHER, 

Cat. Col. Snakes Brit. Mus., 1858, p. 17.— Jan, Icon. Gen. Ophid., Pt. 12., pl. 11, 

figs. 4, 4B.—BOULENGER, Cat. Snakes Brit. Mus., II, 1894, p. 324. 

Coluber amenus Say, Journ. Acad. Nat. Sci. Phila., [V, 1825, p. 237.—Cop8, Proc. 

Acad. Nat. Sci. Phila., 1860, p. 78.—STORER, Rept. Mass., 1839, p. 226. 

Calamaria amona SCHLEGEL, Essai Phys. Serp., 1837, p. 31, pl. I, figs. 19, 20. 

Brachyorrhos amenus HOLBROOK, N. Amer. Herpt., III, 1842, p. 115, pl. xx vu. 

Celuta amena BAIRD and GIRARD, Cat. N. Amer. Rept., 1853, p. 129. 

Celuta helenw KENNIcOTT, Proc. Acad. Nat. Sci. Phila., 1859, p. 100. 

Dorsal seales in thirteen rows. Head small; frontal plate hexagonal, 

nearly as broad as long. Internasals angular, one-third the size of 

prefrontals, which are likewise angular, and enter posteriorly into the 

upper portion of the orbit in front. Parietals proportionally large. 

Rostral broad and well developed. Nasal single, nostril in the middle 

of the anterior half. A large loreal forming with the prefrontal the 

anterior part of the orbit. A quadrangular and elevated postorbital. 

Superciliaries very small and narrow. Snout protruding. Eyes cireu- 

lar, over the commissure of the third and fourth labial. Upper labials 

five, fifth largest. Inferior labial six, third largest. Temporal shields 

well developed, two in the vertical row behind the first temporal and 

last upper labial. 

Body very glossy, subeylindrical. Tail short, tapering into a point. 

Seales rhomboidal, broad, all perfectly smooth. Outer row somewhat 

larger. 

Above uniform chestnut-brown, opalescent; bright salmon color in 
life beneath. 

In nearly half the specimens the internasal scuta are wanting. This 

condition was supposed by Kennicott to indicate a distinct species 
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(C. helene Kennicott), and by some others a distinct genus. 
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There is, 
however, no other character by which to separate it from the C. ananius, 

and the character itself is not constant. Thus, in jar Cat. No. 8840, from 

Union County, Tennessee, one specimen has both internasals, a second 

aisente 
tS, Gipsy 
CLS Smessy, 
Wey = 

Fig. 151 
CARPHOPHIOPS AMCENUS SAY. 

< 2.4. 

Mount Carmel, Illinois. 

Cat. No. 12046, U.S.N.M. 

has but one, and a third is without. 

In jar Cat. No. 12046, from Mount 
Carmel, Illinois, nearly all the spec- 

imens lack the internasals, but one 

of them has the plate on one side. 

Some other variations ,occur. 

Thus, in a specimen from Jackson, 

North Carolina (Cat. No. 1921), the 

anterior angle of the frontal plate 

is produced forward to the interna- 

sals, completely separating the pre- 

frontals. In Cat. No. 10721, from 

Washington, District of Columbia, 

there is but one, a large scute, in the 

second row of temporals; and two 

rows of scales are of the color of the 

abdomen, which contrasts strongly 

with thatof the dorsalregions. The 

specimen is quite intermediate between this species and the C. vermis. 

In some specimens the superciliary is larger than the postocular; in 

others the reverse is the case. 

Cat. Nos. Upper labials. Gastrosteges. Urosteges. Scales. Totallength. Tail. 

WN. mm. 

BLS Vi eee pets 127 +1. 32. 13: 260. 46. 

DS CSehe eee D. 131-+ 1. 24. 13. 268. 3D: 

A Sides Soe cee nr Oy 120+ 1. 33. 138. 220. 41, 

DIBLO) a) Pet) a RS 128+ 1. 26. 13. 302. 41, 
A 

Carphophiops amenus Say. 

(Form amcenus. | 

Neste Number fie. : ; ; | Nature 
Catalogne of speci- Locality. 5 hehe From whom received. | of speci- 

ies mens. Oe G UUs men. 

1870 1 | Foxburg, Pennsylvania...|..-.-.-...---.- Prof. Sok. bard) 2aenes=— " Aleoholie. ‘ 
2157 1."|, Beesleys'. Point WN enw. jfe-2-ce eee - sealer GO. 2335.5 teseeea ce do. 

Jersey. f 
1931 i | Anderson, South Carolina.|...-.-...-..--. Mrs. M. E. Daniel ..-.--.| do. 
1873 2! ‘Clarke’ County... Virgimig.- |. oo. oasis ccicemaremee coe cece ee tneneeeee- do. 
1925 1 | Weathersfield, Connecti- |.-......-...... CoWiio hese. sea. = do. 

cut. - 
1921 2)| Jackson County; Norbbojtoo oes PitZ@erald wece= ===>) - do. 

| Carolina. | 
1922 is ee AO: serene aces ete ne | eee eee eee Ge seee aice recae st eae os 
8018 1} Washincton, District’ of)|-22325.-s62eeee | Dr. E. Coues, U.S. A:.---- do. 

| Columbia. 
4869 fl Georgians 22. c.c 2st eee tees DieaehONGSse-ars 2-0 do. 
8840 3 | Union County, Tennessee .|..-.-.--------- | J. N. B. Scarborough - --- do. 
8934 1 | Kinston, North Carolina..|....--..---..-. WES dnd OSE eres | do. 

10721 1| Washington, District of | May —, 1880 | W. W. Rhees...-....-... | do. 
Columbia. 

12047 2 | Mount Carmel, Illinois....| Nov.—, 188i Lucien M. Turner..----..: do. 

ee ee ee 
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Carphophiops amenus Say—Continued. 

137 

Number | Nature 
Catelogue of speci- Locality. BallcGted From whom received. of speci- 

: mens. eters men. 

10720 | 1 | Salem Creek, North Caro- | —— 1881 | Dr. J. A. Kite, U.S. N ...| Alcoholic. 
lina. | 

10750 | 1 | Clearwater, Florida.....-. Le Soa ne SUrneWwralker=sse2sseccnne do. 
13301) > (eee County, Vir- | 1 
13302/| “|\_ ginia. [Pear akeruubmgas aac crm ree ee NSCS Sey sir co: 
14437 ie Way Ghe COUmMhy Aver oi das eee ere eer eatl momtse seni anioe tele sicleie mates do. 

ste 2 | Dunn Loring, Virginia ...).....--.-..-... G. D. Figgins............ do. 

19485 1 Piisanes asylum, District) s2-c.+s<--- =< Dr. J. W. Blackburn..... do. 
of Columbia. 

{Form helene. | 

2183 2) || SOWIG NOM capaacoad|ooananosnooenc Re Kennicott...-----.--- Alcoholic. 
12046 i \-MountiCarmel, Wilinoisss-.|o-seses ss cece. Lucien M. Turner....-... do. 
8853 Iu |PMozton™ Ohi0tes tose easel ceases oerere see ASH eicitblereec. cee eseee do. 
8792 1 | Augusta, Georgia-......-... [Ge paaomereece be | William Phillips........ do. 
1874 2H MLS SISSID Dltesmeersee eee eee ele eee Dr. B. F. Shumard......-. do. 
2183 74 || Ow re AOS Sos Soon scons sccncsase R. Kennicott ...........- do. 

12128 1 | Arlington, Virginia-.....- Jbassessosccaase William Palmer do 
10656 1 | Wheatland, Indiana ...... | Apr. —, 1881 | Robert Ridgway do. 
19257 1 | Wyandotte, Indiana ......|...-.-......... GabeMernille esa seeeee do. 
19486 1 | Insane asylum, District |..............- Dr. J, W. Blackburn..... do. 

| of Columbia. 

CARPHOPHIOPS VERMIS Kennicott. 

Carphophiops vermis KENNICOTT, COPE, Check-list N. Amer. Batr. Rept., 1875, p. 34. 

Celuta vermis KENNICOTT, Proc. Acad. Nat. Sci. Phila,, 1859, p. 99.. 

Seuta as in C. amenus, except that there is but one scale of the second 
row of temporals. 

poral and the last labial; a small one 
below it extends over a part of the 

posterior border of the last labial. 

Larger than C. amenus. Scales in 

thirteen longitudinal rows. Color 

above lustrous purplish black, much 

darker than in C. amenus. Abdo- 

men pale yellowish flesh color (prob- 

ably brighter in life), this color ex- 

tending to the third lateral row of 

dorsal scales. 

Though possessing the general 

form of C. anenus, this differs strik- 

Fig. 152. 

CARPHOPHIOPS VERMIS KENNICOTT. 

24. 

This scale bounds posteriorly both the first tem- 

ingly in the larger size, darker color of the upper parts, and the exten- 

sion of the flesh color of the abdomen over to the third lateral row of 

scales; in C. amenus this color extends only to the second row. 

Cat. No. Upper labials. Gastrosteges. 

NOUS ween sees 5 129-41. 

(QU ba Se ese 5 134-++-1. 

NAT MUS 98 47 

Urosteges. Seales. Length. © 

mm. 

13. 266. 

13. 240. 

Tail. 

mm. 

21. 

40, 
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This species always possesses the internasal plates, so far as our 

knowledge extends. The posterior geneials are always distinct, though 
smaller than the anterior. 

The distribution of the species is in the southwestern part of the East- 

ern region. According to Mr. Julius Hurter it is to be found near St. 
Louis. It occupies the lower ground, while the C. amenus in the same 

neighborhood is found in the higher ground. 

Carphophiops vermis Kennicott. 

: _| Number Nature 
Catalogue of speci- Locality. From whom received. of speci- 

rears mens. men. 

6074 1 | Kort Scott, Kansas: =. 22 --sce—s0scen= ieut. Eustis, U.S. A ......- Alcoholic. 
1918 | 1)) Prarie: Mer Rouge, Wonisiana= essa. sc) aosatsmeweene ee eee een ee do. 3 
5563 | 1 St uewis, MassOm@th ses -ce eee eee St. Louis Academy .......-. do. 

17698 | 1. | Neosho Missouri. ---¢ tec. oc enesewees U.S. Fish Commission...... do. 

ABASTOR Gray. 

Abastor GRAY, Cat. Snakes Brit. Mus., 1849, p. 78.—BairRD and GIRARD, Cat. 

N. Amer. Rept., Pt. 1, Serp., 1853, p. 125.—Corer, Bull. U.S. Nat. Mus., No. 32, 

1887, p.53.—BOULENGER, Cat. Snakes Brit. Mus., II, 1893, p. 289. 

Head subconical, continuous with the body. Cephalic plates nor- 

mal. One nasal, grooved beneath the nostril. No anteorbitals. One 

loreal together with the prefrontals constituting the orbit anteriorly. 

Teeth equal. Pupil cireular: Scales smooth. Postabdominal scutella 
bifid. Subcaudal all bifid. Hemipenis bifurcate, each apex with a 

moderate number of slightly serrate calyces. Spines numerous. 

The penial characters of this genus show that it belongs to the Dro- 

micine, near to Carphophiops, as I already suggested in 1895," The 

bifurcation of the organ distinguishes it from that genus. It resembles 

that of Farancia in all essentials, the smaller and more numerous spines 

offering no greater difference than that which oceurs in various genera. 

This genus is represented by a single species, which inhabits the 

southern part of the Nearctic region. It is thus characterized: 

Scales in 19 rows; superior labials, 7; tail one-seventh of total length or shorter, 

bluish black, with 3 red stripes above; below, flesh-colored, with a series of 

bluish-black spots on each side ....-..-----..---------------- A. erythrogrammus, 

ABASTOR ERYTHROGRAMMUS Daudin. 

Abastor erythrogrammus GRay, Cat. Snakes Brit. Mus., 1849, p. 78.—Barrp and 

GrrarD, Cat. N. Amer. Rept., Pt. 1, Serp., 1853, p. 125.—Copxr, Check-list N 

Amer. Batr. and Rept., 1875, p.35.—BOULENGER, Cat. Snakes Brit. Mus., 1}. 

1893, p. 290. 
Coluber erythrogrammus Daupin, Hist. Nat. Rept., VII, 1799, p. 93, pl. LXxxu1, 

fig. 2. HoLbrook, N. Amer. Herpt., Ist ed., I, 1836, p. 115, pl. xx. 

Helicops erythrogrammus WAGLER, Nat. Syst. Amph., 1830, p. 170.—HOLBROOK, N. 

Amer. Herpt., 2d ed., III, 1842, p. 107, pl. xxv. 

Homalopsis erythrogrammus Bots, Isis, 1827, p. 551. 
Calopisma erythrogrammum DUMERIL and BrBRON, Erp, Gén., VII, 1854, p. 337. 

1 Trans. Amer. Phil. Soc., X VIII, p. 217. 

eT ee 
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Vertical plate subhexagonal, long, maintaining its width posteriorly 

to the point where it enters between the occipitals. Occipitals long 

anteriorly and posteriorly angular, rounded exteriorly. Postfrontals 

polygonal, entering into the orbit. Prefrontals proportionally small and 

subtriangular. Rostral very broad. Nostril in the middle of the nasal, 

with a groove beneath. Eyes very large. Loreal narrow, forming with 

the postfrontals the anterior portion of the orbit. Superciliaries large, 

elongated, sides undulated. Two rounded postorbitals, lower one 

smallest. A very long temporal shield extending backward beyond 

the occipitals, and two or three smaller ones scarcely distinguishable 

from the scales. Mouth deeply cleft. Upper labials, seven, sixth larger; 

lower labials, seven, fourth larger. Two pairs of mental shields, pos- 

terior pair smallest, extending backward beyond the fourth inferior 

labial. Seales subrhomboidal, smooth, constituting nineteen longitudi- 

Fig. 153. 
ABASTOR ERYTHROGRAMMUS DAUDIN. 

Georgetown, South Carolina. 

Cat. No. 5556, U.S.N.M. 

nal rows; outer rows considerably larger; the others nearly equal 

amongst themselves, except the second row, which is somewhat larger. 

Ground color above bluish black. Dorsal longitudinal red line nar- 
row, embracing only the medial rows of scales, extending from the 
occipitals to a little way beyond the anus. On each side of this there 

are three rows of scales of the ground color, Then a longitudinal red 
line, broader than the medial one, though covering only one row of 
scales, then again three rows of the ground color. Of the remaining 
two outer rows ot scales the outermost is uniform reddish yellow, and 
the bases of the scales of the second row have a spot of bluish black. 
Beneath, two series of bluish black subelliptical and transverse spots, 
one spot on the exterior third and anterior margin of each scutella. 
The plates of the head are narrowly margined with yellow. The labials 
are yellow, with a central black spot. 
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Baird and Girard give the following scutal formule and measure- 

ments, the latter in inches: 
Locality. Gastrosteges. Urosteges. Scales. Length. Tail. 

Southern states|((t)pceeesasoscss === -1s 182 +1. 37. 10: 152. 28 
LONG Ss eS Si are aR ae a ie iets A ie rer 185 +1. — 19. 143. 4 

Savannahs Georrid so ss. -< sce. 22 oe -/-= = 179 +1. 41. 19. 10. 14 
Gla) «eget Seta gee al Ae aT 179 +1. 87. 19, Ossie; 13 

This species belongs to the Austroriparian region, but has not been 

found up to date as far west as the Mississippi River. I detected it in 

1895 on the Pamunkey River, in Virginia. This locality has always 

been regarded as within the Carolinian district, so that the locality is 

unexpected. 
Abastor erythrogrammus Daudin. 

Catalogue Number : When . Nature of No. | re spect: Locality. collected From whom received. specimen. 

6426 1 | Newberne, North Carolina)....-.........- Capt. Wm. Holden ...... Alcoholic. 
8292 1 pif ee ia Nor thy Came he arretatear eer Dr) A. Reuss -245'. sane do. 

ina. 
5556 1 paw ae Souths Caro) |= esse crac eee P. J. G. Weston:--.2----- do. 

ina. 
8049 Us|\(G orcas seeene aes eRe | Meee eerie === Regi uywerkeceseessass Alcoholic 

type. 
5558 3) eensacolashlOrid ars -sees!| emai se atari ar Dr. R.Wie J GHLeN wees lee Alcoholic. 
9005 1 Kinston, North: Carolinata|{.--.22--e-5= H. W. Welsher ....--.... do. 
9583 1 | Arlington, Florida... .---- April —, 1878 | F.G. Goode........--.... Cast. 

10672 1 | Gainesville, Florida. ..-..- —— —, 1879} James Bell.............- Alcoholic. 

‘This species is a burrower, and is allied to Carphophiops, as I first 

pointed out. The Pamunkey River specimens were dug from a clay 

bank beneath ten feet of sand. Mr. Clarence B. Moore, in his excava- 

tions of Indian mounds in Florida, has dug it from nearly as great a 

depth beneath the surface, in sand. This species and the Farancia 

abacura are the largest of the burrowing Dromicine. 

FARANCIA Gray. 

Farancia Gray, Zool. Mise., 1842, p. 68; Cat. Snakes Brit. Mus., 1849, p. 74.— 

BarrD and GIRARD, Cat. N. Amer. Rept., 1853, p. 123.—Cops, Bull. U.S. Nat. 
Mus., No. 32, 1887, p. 52.—BOULENGER, Cat. Snakes Brit. Mus., IT, 1894, p. 290. 

Head subelliptical, elongated, slightly distinct from the body. Inter- 

nasal plate single. One nasal, grooved beneath the nostril. No pre- 

orbital; prefrontal and loreal constituting the anterior portion of the 

orbit. Postorbitals present. Scales smooth. Postabdominal scutella 

bifid. Subcaudal in pairs. Teeth equal. Hemipenis bifurcate, with a 

moderate number of dentate calyces, and numerous spines. 

In the only species of this genus known the spines of the hemipenis 

are much larger and less numerous than in Abastor erythrogrammus. 

In both genera the character is different from the allied South Amer- 

ican Pseudoeryx. ; 

This genus is known only from the Louisianian and Floridian dis- 

tricts of the Austroriparian region. It does not occur in the Texan 
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district. It is represented by only one species, which is defined as 

follows: 

Dorsal scales in 19 rows; superior labials, 7; two postoculars; tail from one-lifth 

to one-seventh total length. Bluish-black, with subquadrate red spots on the 

sides belly red, with bluish-black spots -..---.:.-..........---. 2... FP. abacura. 

FARANCIA ABACURA Holbrook. 

Farancia abacura BAIRD and GIRARD, Cat. N. Amer. Rept., 1855, p. 123.—Bovu- 

LENGER, Cat. Snakes Brit. Mus., II, 1894, p. 291. 

Coluber abacurus HocBrook, N. Amer. Herpt., I, 1836, p. 119, pl. xxii. 

Homalopsis reinwardtii SCHLEGEL, Ess. Phys. Serp. Part. deser., 1857, p. 357. 

Hydrops reinwardtti GRAY, Zool. Misc., 1842, p. 67. 

Hydrops abacurus DUMERIL and BiBRON, Erp. Gén., pl. 65. 

Helicops abacurus HOLBROOK, N. Amer. Herpt., 2d ed., III, 1842, p. 111, pl. xxv1. 

Farancia drummondi GRAY, Zool. Misc., 1842, p. 68. 

Farancia fasciata Gray, Cat. Snakes Brit. Mus., 1849, p. 74. 

Calopisma abacurum DUMERIL and BiBRON, Erp. Gén., VII, 1854, pl. 65. 

Fig. 154. 

FARANCIA ABACURA HOLBROOK. 

* 75. 

Vertical plate subhexagonal, elongated, sides nearly parallel, pointed 
posteriorly. Occipitals elongated, angular, posteriorly tapering. Post- 
frontals subangular, entering in the orbit. Prefrontal angular, well 
developed. Rostral much broader than high, concave beneath. Nostril 
in the middle of the nasal plate, visible from above. Loreal elongated, 
horizontal, forming, together with the postfrontal, the anterior part of 
the orbit. Eyes circular. Superciliaries subangular, elongated, well 
developed. Two angular postorbitals, upper one largest, lower one 
resting on the commissure between the fourth and fifth labials. One 

i 
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pretemporal shield, large, and four smaller ones. Upper labials seven; 

fifth and sixth slightly larger. Lower labials eight, fourth largest; 

the two posterior ones scale-like. Mental scutelle two pairs, nearly 

equal in length, posterior pair more tapering. Body subcylindrical, 

opalescent; tail proportionally short and conical. Scales perfectly 

smooth, rhomboidal; outer row somewhat broader than the rest. The 

five medial rows smaller. 

Color uniform bluish black above. On the two outer rows the ground 

color assumes the shape of vertical bands, from one and a half to two 

scales broad, leaving an intermediate space from two to three scales 

wide, which is red in life, and dull yellow in specimens preserved in 

alcohol. Both the red and bluish black extend on the abdomen, the 

former being the ground color, and the vertical bands of the flank 

confluent on the middle of the abdomen, either directly opposite or 

alternating. 

Baird and Girard give the following scutal formulz and measure- 

ments, the latter in inches: 

Locality. Gastrosteges. Urosteges. Scales. Length. Tail. 

Anderson, South Carolina ..---..-----..---- 171-42. 47. alse 313. 5s. 

Prairie Mer Rouge, Louisiana ..--..--.------ 173-42. 47. 19. 304. 73. 

(ER he eee oasodingcod aoc ooo sare Sobers 175-42. 47. 19. 16. 23. 

Dr. R. W. Shufeldt found this species abundant near New Orleans. 

He says that it is generally found in swampy ground, or on the shores 

of water, coiled beneath logs and other objects. It is of a gentle dispo- 

sition and grows to a considerable size, one specimen sent by him to 

the U.S. National Museum measuring nearly 6 feet in length. The 

species ranges to southern Indiana. 

Farancia abacura Holbrook. 

toe ath tay neh nom Tere arene 

Number } g : é A When * 

gesiicrs ok Speck Locality. cahinatoll From whom received. | a ve 

7291 2 | Prairie Mer Rouge, Louis- |..-------------|------------ ------+------- Alcoholic 
care type. 

8071 ge ere ret eee Na acrideocga oe Ur Walriet= = ses-a-ce eee Alene. 

8373 1 Wiimingion, North Caro- }..-...<.------- Dr.A., Reuss)... -=-—=5 do. 

in 
8035 1 Rowen North Caro- |. 2.2...000--00c)e cece ce -- =n nem cumnenicen- do. 

ina. 
8034 1 | Anderson, South Carolina-|........------- Miss C. Paine ......-..-. do. 

6244 1 | Pass Christian, Mii asi si: Saateneee ene cc| o> oes se nh=mow am sieteina a do. 

sippi. 
7293 1 | Cartersville, Georgia ..-..|.---.-----.----|-.0---s-2--0 2002 ss er eeret do. 

9599 1 | Arlington, Florida .....--- Apr. —, 1878 | F. G. Goode. .------------ Cast. 

10801 1 | Chula, Virgina ..-------=: May 21,1878 | F. H. Cushing --. -| Alcoholic. 

14653 1 Wheatland, Indiana oi ss|seeeee pease eee R. Ridgway . do. 

12999 2| New Orleans, Vonisiana 2-|"-eencees esas e R. W. Shuielat - do. 

10455 1 | Gainesville, Wloridas geese eee Jas. Bell...-.-- do. 

13386 1 | Wheatland, Indiana)... 2-- -|2525.---.5-.=5- D. Ridgway - do. 

13473 1 | Alapaha, Georgia ........- do. 
14653 1 | Wheatland, Indiana ...... do. 
14793 1 | Orange, Florida.......---- do. 
TEN eee sae New Orleans, Louisiana .. 
EHS BI ceo acon Rodney, Mississippi ..--.- 
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DIADOPHIS Baird and Girard. 

Diadophis Baird and GIRARD, Cat. N. Amer. Rept., Pt. 1, Serpents, 1853, p. 112.— 

Copr, Bull. U.S. Nat. Mus., No. 32, 1887, pp. 54-80. 

Head normal, distinct from body. Teeth of maxillary bone subequal 

andinan uninterrupted series. Palatine teeth present. Cephalic plates 

normal; rostral normal; two nasals; one loreal. Scales smooth, unifos- 

sate. Anal plate and subcaudal scuta divided. Hemipenis simple, with 
numerous simple calyces and numerous spines. 

Diadophis is allied to Dromicus, but in that genus the last superior 

maxillary tooth is longer and follows a toothless space, the scales are 

pitless, and the hemipenis is bifurcate. Rhadinwa agrees with Dia- 

dophis in dentition, but tas no seale pits, as in Dromicus, and the 

hemipenis is capitate. Both of these genera are neotropical in distri- 

bution. The species of Diadophis are North American in distribution, 

except one from the Bahama Islands. It is, however, not unlikely that 

other species will be referred to this genus when the characters of 

their scale pits shall be known. 

The North American species of Diadophis are difficult to define, 

owing to their variability. If exceptions to definitions were to be 

chiefly considered, all might be regarded as one species. They are 

easily seen to have been of common origin at no very remote period. 

The number of labial scuta is variable in all of the forms; the number 

of rows of scales is much less so. The width of the yellow neck collar 

is very variable; in the D. regalis it may be present or absent. The dis- 

tribution of the spots on the belly, whether regular or irregular, coin- 

cides with other character quite closely, but the absence of the median 

Series from the form with three rows is of no significance. The light 

or dark color of the dorsal region characterizes geographical varieties 

of each of the three North American species. The species are charac 
terized as follows: 

I, Tail long; urosteges 119; temporals 1-2. - 

Scales in 17 rows; superior labials, 8; light reddish brown above, white below; 

TITAS OF DO rene repeat eye a cols, yaar epee aa iar eye D, rubescens. 

II. Tail short; urosteges not more than 60; temporals, 1-1; generally a collar. 

Scales in 17 rows; superior ee labials, throat, and belly, irregularly 

BpOubedwasesccte cscs sss ce.-- ca eee Sete os Oe eee eae ee aD Seg alts: 

Seales in 15 rows; superior lanes Le S ianrate nnenae and belly irregularly 

SUO0O SCRE eee ene aaa seer esa oot 8 nS D. amabilis. 

Seales in 15 rows; superior labials, 8; labials, throat, and belly unspotted, or the 

belly with a median series of spots...............-..-.--------- D. punctatus. 

The Diadophis rubescens Cope,! inhabits the Bahaman Island of New 
Providence. The D. punctatus is restricted to the eastern region of 
Nearctica; the D. amabilis belongs to the Central, the Pacific, and the 

- Sonoran, while the D. regalis is Sonoran, extending its range as far 
south in Mexico as the Tierra Templada of Vera Cruz. 

1Proc. Amer. Phil. Soc., 1885, p. 403, 
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DIADOPHIS REGALIS Baird and Girard. 

Diadophis regalis BAtRD and GiRARD, Cat. N. Amer. Rept., Pt. 1, Serp., 1853, 

p. 115; U. S.and Mexican Bound. Surv., II, 1859, p. 22, pl. xrx, fig. 2.—CopE, 

Check-list N. A. Batr. Rept., 1875, p. 38. ¢ 

Coronella regalis BOULENGER, Cat. Snakes Brit. Mus., II, 1894, p. 208. 

Body above uniform greenish ash to blackish brown; beneath light 

yellow, scattered all over with small black spots. Dorsal scales in 17 
rows. Superior labials, 7; temporals, 1-'-1; oculars, 2-2. _ 

Head proportionately short and broad behind; flattened above; 

snout rounded. Eyesvery small. Frontal plate subpentagonal, taper- 

ing posteriorly. Superciliaries narrower anteriorly. Body long and 

subeylindrical. Scales proportionally large and elongated, in 17 rows; 

those of the outer row conspicuously broader. The upper and lower 

jaws and inferior surface of head spotted with black, on a light ground. 

Color of the abdomen extending to the outer row of scales, which are 

dotted with black posteriorly. The black spots on the abdomen extend 

considerably beyond the anus. 

Two distinct color forms are represented in this species, as follows: 

Upper surfaces bluish ashen; color of belly on first row of seales.......D. 1. regalis. 

Upper surfaces to gastrosteges brownish black. .-....-.--..----.--------- D. 7. arnyi. 

Of fourteen specimens of the Diadophis regalis examined, all have 

seven superior labials but two, which have eight. 

DIADOPHIS REGALIS REGALIS Baird and Girard. 

Diadophis punctatus regalis Corr, Bull. U. 8. Nat. Mus., No. 32, 1887, p. 80. 

Fig. 155. 

DIADOPHIS REGALIS REGALIS BAIRD AND GIRARD. 

x 1.5. 

Camp Grant, Arizona. 

Cat. No, 8019, U.S.N.M. 

This subspecies presents great variations in the development of the 

nuchal yellow collar. In Cat. Nos. 8019 and 2067 it covers five rows of 
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scales, counted obliquely; in Cat. No. 8427 it covers three. 

No. 8599 it is only present on the side of the neck, and in Cat. Nos. 

2064 and 10627 it is wanting. 

The scuta and measurements given by Baird and Girard are: 

(45 

In Cat. 

Cat. No. 2064 has eight superior labials, 

Sonora, Mexico; gastrosteges, 237-+-1; urosteges, 58; total length, 22% inches; tail, 

3L inches. 

Diadophis regalis regalis Baird and Girard. 

Number 
patogue of speci- Locality. pees From whom received. 

P mens. : 

2062 TD |e Sonoras Me6x1COs.s-oeers seal asac cece stain eee Col. J. D. Graham, U.S.A 

2064 1 | Hagle Spring; Texas -----|---..-2..--.-=- Maj. W. H. Emory,U.S.A 
10627 1 | Fort Davis, ihexas Sele aises July —, 1878 | Hospital Steward W.F. 

von Manteufel, U.S. A. 
10628 Lp eae COE ree cesecs mareleietecayale|e emer Oeeiscreae see (@sbacoceocdascasdaciae 
2067 | Santa| Magdalena. - o>. 5. -).5. 2.52. 2-05 ne Bernas cian eiemceisa ce we 
8019 15 Camp Grant Arizona s.--|-cem-c- o-oo oe Walobdet Writ) 2 ae eeecaabeeaae 
8427 1 | Camp Apache, Arizona...|....-....-..--. | H. W. Henshaw ......... 
8599 Pl Wibahien sano eas aeltels sera e see | Meee = Sears le reeHes Cl Warrowecens ser 

PAOGIN (oe eree cise. Fort Huachuea, Arizona .| Oct. 11,1893 | Holzner................. 
22376) Bosses <s Mesilla Valley, New Mex-|..............-| T. D, A. Cockerell......- 

Nature of 
specimen. 

Alcoholic 
type. 

Alcoholic. 
do. 

ico. 

I have this subspecies from Lake Valley, New Mexico, and Professor 

Snow took it near Socorro, New Mexico, farther north. 

DIADOPHIS REGALIS ARNYI Kennicott. 

Diadophis arnyt KENNICOTT, Proc. Acad. Nat.Sci. Phila., 1859, p. 99.—CopPE 

Check-list, N. A. Batr. Rept., 1875, p. 38. 

Diadophis punctatus arnyi CopPE, Bull. U.S. Nat. Mus., No. 32, 1887, p. 80. 

Form slender, head little distinct from body. Body above uniform 

leaden black, the crown scarcely darker; abdomen yellow, thickly and 
irregularly spotted with black, 

the spots more numerous than 

in D. docilis, and extending to 
some distance behind the anus; 

head beneath thickly mottled 

with black spots of much 

smaller size than those on the 

abdomen. A narrow, light yel- 

low, occipital ring, one to one 
and a half scales wide. Dorsal 
scales in seventeen rows. 
Resembles D. 7. regalis, from 

which it will be distinguished 
by the color; also the D. ama- 

Fig. 156. 

DIADOPHIS REGALIS ARNYI KENNICOTT. 

X 1.5. 

Cat. No. 8427, U.S.N.M. 

bilis, which has a more slender body and generally narrower head. It 

is distinguished from this and the forms of D. punctatus by the larger 

number of dorsal rows of scales. 

The distribution of this form is wide, extending from Ohio (Cat. No. 

10086) to Arizona and Vera Cruz. No specimen has been sent from 
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the Pacific region, and but two from east of the Mississippi River. In 
a specimen from Vera Cruz everything is normal except temporals 1-2; 

the additional scale is small. In Cat. No. 1898 the nuchal ring is nar- 

rowly interrupted. 
Diadophis regalis arnyi Kennicott. 

Number | 
ec Pal of speci- | Locality. From whom received. | Nature of specimen. 

a mens. | 

1968 Ul) M@H REIS ARES sone esac dascs | SA yee oo: cashes seater == Alcoholic type. 
1898 1 | Rock Island, Ilinois......-.. ls DESALO OMG. sensed oe eee do. 
2077 | 1 | Mouth of Cache Creel. ati ssccnmocscsmacataoeseceener do. 

Colorado. < 
8602 | 1 | Fort Mohave, Arizona....-.. Dry OL b06W: = ciesceedeonceese do. 
9766 1 | Webster City, lowa-..-.-...-.-. | Ohana; Aldriehe 22 cesecsas= = do. 

10086 | Je) Hughes) Oto ven ors. ame R.L.. Sheppherd.< 542 525228 do. 
? | 2 | Micador, Vera Cruz. .--| Dr. C. Sartorius do. 

VG284—Oe) 2 5 Js see | St. Louis, Missouri. - - dalins, Hiurter --2<.-2.- ass =e 
16234-5 749 rice OO sce Veeewetenececeseen | T., Korte. 22s uccaee voces s 

| | 

DIADOPHIS AMABILIS Baird and Girard. 

Diadophis amabilis BAIRD and GIRARD, Cat. N. Amer. Rept., Pt. 1, Serp., 1853, p. 113. 

D. docilis BAIRD and GIRARD, Cat. N. Amer. Rept., Pt. 1, Serp., 1853, p. 114. 

D. pulchellus Barrp and GIRARD, Cat. N. Amer. Rept., Pt. 1, Serp., 1853, p. 115. 

D. punctatus var. stictogenys COPE, Proc. Acad. Nat. Sci. Phila., 1860, p. 250. 

D. tecensis KENNICOTT, Proc. Acad. Nat. Sci. Phila., 1860, p. 328. 

Coronella amabilis BOULENGER, Cat. Snakes Brit. Mus., II, 1894, p. 207. 

Body above bluish slate color to deep blackish brown; beneath yellow. 

ish white, with crowded small black spots. Ounuial ring narrow. 

Dorsal scales in 15 rows; labial plates 7 above; oculars, 2-2; temporals, 

2-2-2. 

Head, body, and tail slender; head flattened above; body subcylin- 

drical; tail subeonical and tapering into a point. Frontal plate sub- 

pentagonal, less tapering posteriorly than in D. punctatus, and subacute. 

Occipitals narrow and elongated. Prefrontals as in D. punctatus. 

Superciliaries narrower and nearly of the same width throughout their 

length. Upper labials, seven; sixth largest. Lower labials, eight; 

fifth largest. Scales rather short, subelliptical, considerably larger on 
the sides than on the back, especially the outer row. Numerous small 

spots are scattered all over the lower part of the body, from the head 

to near the end of the tail. The upper surface and sides of head are 

blackish brown. The ground color of the abdomen is orange in life. 
This species exhibits the same range of color variation as in D. regalis, 

with some exceptions. Thus there is alight bluish form and a blackish 
form, the former western, the latter more eastern. I have seen no 

specimen without a nuchal collar. The specimens are always smaller 

and more slender than the fully grown D. regalis. These forms are 

distinguished as follows: 

Color above bluish, orange below and on two rows of scales .....-.- D. a. pulchellus, 

Color above bluish to the gastrosteges...........-.---. -----+ -e-< e-e-e- D. a. docilis. 
Color above blackish brown to the gastrosteges; labials brown; ventral spots 

irregmlars.- cassia t= sols seks). Loe ble ee eee D. a. amabdilis. 

Color above blackish to gastrosteges; labials yellow; ventral spots on three series. 

D. a. stictogenys. 

CO Ree He aon: seh ey Oe 

A daa 
a 

are 

ee 

ied erre 

Sit eos st et et Sb Bien’ Jey, a 
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The D. a. pulchellus and D. a. amabilis are Californian; the D, a. 

docilis is known from Texas and Sonora; while the D. a. stictogenys 

ranges from Texas to Louisiana and Georgia. 

DIADOPHIS AMABILIS PULCHELLUS Baird and Girard. 

Diadophis pulchellus BArRD and GIRARD, Cat. N. Amer. Rept., Pt. 1, Serp. 1853, 

_ + p. 115. 
Diadophis punctatus pulchellus Cope, Proc. Acad. Nat. Sci. Phila., 1883, p. 27. 

Body above greenish brown, the scales minutely dotted with black. 

Beneath deep orange-red, with small black spots irregularly scattered 

all over, from head to near the end of tail. Occipital ring margined 

anteriorly and posteriorly with a narrow black line. 

Head small, body proportionally long and subcylindrical; tail conical, 

and very much tapering. The frontal plate is subpentagonal, and still 
less tapering, and less acute 

than in the preceding spe- . 

cies. Superciliaries as in D. 

a.amabilis, Scales subellipti 

eal, elongated. Outer rows 

larger than the rest, which 

diminish toward the dorsal 

line. The bright color of the 

abdomen extends to the two (i 

external rows of scales, which CD SS 
are unicolor, the spots of the 
abdomen scarcely passing be- DIADOPHIS AMABILIS PULCHELLUS BAIRD AND GIRARD. 

yond the seutelle, although esos 
4 Baird, Shasta County, California. 

a series of very small spots ISIE RE EO 
may be followed along the up- 

per edge of the second dorsal rows of scales close to the color of the 

back. The upper labials and lower jaw are yellowish white. 

I obtained a specimen of this very pretty form in Shasta County, 

California, in which the inferior surfaces are without spots, and a second 
from the same locality is in the U. 8S. National Museum, in which the 

spots are very few. The D. a. pulchellus passes into the D. a. amabilis, 

since, in Cat. No. 11786, but one row of scales is colored like the 
abdomen. 

Eldorado County, California; gastrosteges, 203-1; urosteges, 60; total length, 14% 

inches; tail, 2% inches. 

Diadophis amabilis pulchellus Baird and Girard. 

at etes Number ; | 
Pasvoeue of speci- Locality. From whom received. Nature of specimen. 

mens. 

11804 1 | Baicd, Shasta County, Cali- | Was bOnG sen ane cee eee ones | Alcoholic. 
ormia. 

7285 1 | The Dalles, Oregon......... HELO 51S 29 Ae Se cee ae do. 
2070 1 | Petaluma, California -...-.. ja. Samuelalses--se eee cee do. 

13798 1 | Baird, Shasta County, Cali- | CoH. ALO wnBend=. ee ccs toes. 
| fornia. 

20) (C3 ee a Ukiah, Mendocino County, | H. W. Henshaw......-.....- 
California. 

wa NE ee NS Te ee J — - — — 
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DIADOPHIS AMABILIS DOCILIS Baird and Girard. 

Diadophis docilis BAIRD and GIRARD, Cat. N. Amer. Rept., Pt. 1, Serp., 1853, p. 114. 

Diadophis texensis KENNICOTT, Proc. Acad. Nat. Sci. Phila., 1860, p. 328. 

Body above uniform bluish ash-gray; yellowish white beneath, spot- 

ted with black. A yellowish white occipital ring, margined with a 

narrow black line. 

=: 
Kets \ 
He 

EY aie 

Fig. 158. 

DIADOPHIS AMABILIS DOCILIS BAIRD AND GIRARD. 

x oiee 

Pecos to Rio Grande, Texas. 
Cat. No. 2078, U.S.N.M. 

Head narrower than in-D. a. amabilis. Vertical plate subpentagonal, 

elongated, sides nearly parallel to the point where it enters between 

the occipitals. Prefrontals and eyes proportionally much smaller than 

in D. a. amabilis. Body very slender, covered with proportionally large 

scales. Head above blackish brown. 

Upper labials and head beneath yel- 

lowish, mottled with black. Occipi- 

tal ring yeliowish white, covering the 

length of three scales. The anterior 

black margin passes to the black 

spots along the labials. Small black 
Fig. 15 : 

spots are irregularly scattered all 
DIADOPHIS AMABILIS DOCILIS BAIRD AND . 

GIRARD. over the abdomen; they form one 
‘Type of D. texensis Kennicott. series on each side, along the exterior 

x 2. and posterior margin of the scutelle, 

Rlewr Gnlesa ste Cet ieseer to the tip of the tail. All the scales 
Cat. No, 1897, U.S.N.M. . 

are uniform ash-gray, but when ex- 

amined closely they appear punctured with minute black dots. The 

bases of the scales are black when stretched apart. The tail beneath 

is almost unicolor, exhibiting but very few dots. 

Devils River, Texas; gastrosteges, 193-+1; urosteges, 57; total length, 11{ inches; 

tail, 24 inches. Two specimens (Cat. Nos. 2078, 5178) have seventeen rows of 

scales. 

Diadophis amabilis docilis Baird and Girard. 

(ata Number 

nee of speci- Locality. Nature of specimen. 
. mens. 

2076 J!) | Head of Trinity River, Texas’ s.--e- es -eee eee seeeieeeeee Alcoholic. 
6070 1. |“Sonora, Mexico... 6... eee eee eee eee do. 
2078 1-| Pecos to: Rio Grande, Texas 52025 2 aco ee eee eee do. 
5178 iL. Rory Stockton; "Texas. sn. Mee eco kee oe eee do. 
1897 1 | New Orleans to Galveston, Texas (type of D. texensis) .-. do. 
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DIADOPHIS AMABILIS AMABILIS Baird and Girard. 

Diadophis amabilis BArRD and GIRARD, Cat. N. A. Rept., 1853, p. 115. 

The following description is that of Baird and Girard,taken from the 

typical specimens: 

Color above blackish brown down to the gastrosteges. 

Head, body, and tail very slender; head flattened above; body subcylindrical; 

tail subconical and tapering into a point. Vertical plate subpentagonal, less taper- 

ing posteriorly than in D. punctatus, and 

subacute. Occipitals narrow and elon- 

gated. Frontals as in ). punctatus. Su- 

perciliaries narrower and nearly of the 

same width throughout their length. 

Upper labials, seven; sixth largest. 

Lower labials, eight; fifthlargest. Scales 

rather short, subelliptical, considerably 

larger on the sides than on the back, es- 

pecially the outer row. Color of the ab- Fig. 160. 
domen extending to the outer row of DrapopHis AMABILIS AMABILIS BAIRD AND GIRARD. 
scales, the posterior portion of which x 2. 

alone is black. Numerous small spots San Jose, California. 

are scattered all over the lower part of Cat. No. 2061, U.S.N.M. 

the body, from the head to near the end 

of the tail. The upper surface and sides of head, as well as the labials of both jaws 

and chin, are blackish brown. The abdomen, in life, is in all probabilities purplish, 

judging of it from traces of that color left beneath the tail of one of the specimens 
preserved in alcohol. 

Gastrosteges. Urosteges. Seales. Length. Tail. 

San Jose, California (Dr. J. L. LeConte) 182-++1. 59. 15. 124. 24%5. 
CORE ee rena th crea eee bee ake ae — =- 15. 94. 2: 

Two specimens from Fresno, California, have the superior labials 

brown with darker brown spots, and may represent this form. They 
areof darker color above than either the D. a. docilis or D. a. pulchellus, 
resembling the D. punctatus. This color is, however, only present on 
the apex of the scales of the first row in one specimen, and on the 

apices of those of the first and second on the other, thus approaching 

the D. a. pulchellus. The abdominal spots are large, numerous, and 
irregular. 

Diadophis amabilis amabilis Baird and Girard. 

| 

| Number | 
easlceue of speci- Locality. | From whom received. Nature of specimen. 

* | mens. 

2061 1 | San Jose. California ......-.. DrwlieContesnasaasseceeees Alcoholic. 
11786 1 | Fresno, California ....-..... Gabiseneecsce cee eee do. 
11802 Minis GOERS eee Ee tlc oisare Wor Raat sooeay sasees oe do. 
IGE Ye | See ee New Orleans, Louisiana ....| Dr. R. W. Shufeldt......... 

204834 }........-. Witch Creek, San Diego | H. W. Henshaw............ : 
County, California. 
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DIADOPHIS AMABILIS STICTOGENYS Cope. 

Diadophis punctatus var. stictogenys COPE, Proc. Acad. Nat. Sci. Phila., 1860, 

p. 250. 

D. punctatus stictogenys Copr, Check-list N. Amer. Batr. Rept., 1875, p. 37. 

The regular arrangement of the abdominal spots in three rows 

approximates this form to the D. punctatus. In fact, it only differs 
from it in the possession of but seven labial plates, and a speckled 

lower labial and gular region. As occasional specimens of D. punctatus 

are found with only seven superior labials, the approximation is close. 

The number of rows of 

scales is fifteen; the super- 

ior labials are seven, eye 

resting on third and fourth, 

aS is sometimes the case 
in punctatus. Color above 

light brownish olive, a 
Fig. 161. broad yellow collar, bord- 

DIADOPHIS AMABILIS STICTOGENYS COPE. ered with black as in pune- 

xX 2 tatus. Each gastrostege 

has a brown dot at its ex- 

tremity, and the central 

part of the margin the same color, forming a series of transversely 

elongated spots. Fifth and sixth upper labials each with a brown dot. 

Symphyseal and lower labials with a brown dot in the center of each, 

two on each anterior geneial, one at the posterior end of postgeneials 

and of all the throat scales. 
This form has a distribution confined to the Gulf States, extending 

from Texas eastward to Savannah, Georgia. 

New Orleans. 

Cat. No. 15376, U.S.N.M. 

Diadophis amabilis stictogenys Cope. 

Number 
Cansteeoe of speci- Locality. | From whom received. Nature of specimen. 

: mens. 

15376 1 | New Orleans, Louisiana ....| Dr. R. W. Shufeldt.-......... Alcoholic. 
2155 1} Pearl River, Mississippi tu). fo... << Jom ac5 one ewe elle eer do. 

| ‘Tennessee. 
5016 1 | Savannah, Georgia -....-.-- ey eA SEG DO Ie matee aie aie do. 

| 

Cat. No. 2067, from Santa Magdalena, is intermediate between this 
form and the C. amabilis puchellus. The inferior row of scales is colored 

like the ground of the abdomen, which has rather numerous, irregu- 

lar, dark spots. The color of the upper surfaces is like that of D. a. 

pulchellus, and the lips and throat are sparsely spotted. 

— eh 
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DIADOPHIS PUNCTATUS Linnzus. 

Diadophis punctatus BAIRD and GIRARD, Cat. N. Amer. Rept., 1853, p. 112.—Copr, 

Proc. Acad. Nat. Sci. Phila., 1860, p. 250.—Jan, Arch. Zool. Anat. Phys., II, 

1863, p. 263; Icon. Gen., 1866, p. 15, pl. vi, fig. 1.—GARMAN, N. Amer. Rept., 

1883, p. 72, pl. 11, fig. 2.—Bocourr, Miss. Sci. Mex., Rept., 1886, p. 618, pl. x1, 

fig. 1.—Corr, Proc. U.S. Nat. Mus., XIV, 1892, p.617.—H. GARMAN, Bull. Il. 

Lab., ITI, 1892, p. 300. 
Coluber punctatus LINN&US, Syst. Nat., I, 1766, p. 376.—DAUDIN, Rept., VII, 

1803, p. 178.—Har1Lan, Journ. Acad. Nat. Sci. Phila., V, 1827, p. 354; Med. 

Phys. Res., 1835, p. 117.—SToRER, Nep. Fish and Rept. Mass., 1839, p. 225.— 

HOLBROOK, N. Amer. Herp., III, 1842, p. 81, pl. xvmr1.—DeEKay, N. Y. 

Fauna, III, 1842, p. 39, pl. x1v, fig. 29. 

Coluber torquatussSHAW, Zool., III, 1802, p. 553. 

Calamaria punctata SCHLEGEL, Phys. Serp., II, 1837, p. 39. 

Ablabes punctatus DUMERIL and BiBRON, Erp. Gén., VII, 1854, p. 310.—GUNTHER, 

Cat. Snakes Brit. Mus., 1858, p. 28. 

Ablabes occipitalis GUNTHER, Cat. Snakes Brit. Mus., p. 29. 

Diadophis occipitalis CopE, Proc. Acad. Nat. Sci. Phila., 1850, p. 250. 

Diadophis punctatus, var. pallidus Cope, Proc. Acad. Nat. Sci. Phila., 1850, p. 250.— 

Bocourrt, Miss. Sci. Mex., Rept., p. 621. 

Diadophis dysopes COPE, Proc. Acad. Nat. Sci. Phila., 1850, p. 251. 

Coronella punctata BOULENGER, Cat. Snakes Brit. Mus., IT, 1894, p. 206. 

A yellowish white occipital ring. Body bluish black above; yellow- 

ish orange beneath, with a medial series of spots, sometimes absent. 
Tail beneath unicolor. Dorsal 

seales in fifteen rows; superior 

labials eight; temporals 1—1. 

Head very much depressed, 

flattened above; snout rounded 

and overlapping the lower jaw. 

Frontal plate subpentagonal, 

tapering backward, posteriorly 

acute. Parietals large, elonga- 

ted, subangular. Internasals 

irregularly rounded, half the 

size of the prefrontals. Ros- 

tral broad, but low. Nasal Hig: 162- 
plates large, nostril intermedi- DIADOPHUS PUNCTATUS LINNAUS. 

ate. Loreal quadrilateral. aie 

Two anteorbitals, inferior one Collection of E. D. Cope. 
narrow and the smaller. Su- 

perciliary well developed, broader posteriorly than anteriorly. Two 

postorbitals, inferior one very small, situated above the junction of the 

fifth and sixth upper labials. Temporal shields conspicuous, anterior 

one larger and elongated. Upper labials eight; seventh the largest, 

fourth and fifth forming the lower part of the orbit. Lower labials 

eight; fifth the largest. Two pairs of mental scutella, extremity of the 

posterior pair extending beyond the fifth lower labial. Temporals 1—1. 

Body slender, subcylindrical; tail tapering. Scales subelliptical; 

eile 
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outer row but slightly larger. Occipital ring of the width of two scales, 

sometimes narrower. Upper labials yellowish, like the lower jaw and 

inferior surface of head and abdomen. A series of dark subtriangular 
spots along the lateral margins of the scutelle, and in contact with the 

dark color of the flanks. Abdomen either unicolor or provided with 

series of similar dark spots along its middle region, from the anterior 

third of the body to near the anus. The spots sometimes elongate 

transversely in the shape of bars across the abdomen. 

A specimen from Anderson, South Carolina, exhibits a somewhat 

slenderer head, and a narrower and more elongated frontal plate. 
Another very young specimen from Mississippi has a shorter head, and 

a frontal plate proportionally much broader and shorter. 

Baird and Girard give the following scutal formula and measure- 

ments, the latter in inches: 

Locality. Gastrosteges. Urosteges. Length. Tail. 

Carlisle. Pennsyil valid aes eee ser eee eer ae 148 -+-1. 53. 138. 3 

Carlisle, Pennsylvania: . -5222-e2- sec c cee eden 2 OSL 50. 13: 28 

Carlisle, Pennsylvaniai: 22. e.2> 0 wensee ees ee OR as 52. 14. 3 

Carlisle, Pennsylvania... 3-2-5 - ee eee == 148 +1. 44. 11}. 24 
Foxburg, Pennsylvania......-..---.. Seen see 161-+-1. 56. 144. 34 

Pittsburg, Pennsylvania 22 oes oe see an ene LOO oe 50. 15g. 34 
French Creek, Pennsylvania..-.:-...---.:.-.-... 157 +1. 36. 134. 24 

lebanon Spring, New, Vonkis- oo.se sce. eer 5. 14 

Geer ea. oi besidvedeouet aes sere eo abemia Cee eles 48, 104. 28 

Riceboto, Georgia. 222. sensor see <n el eetee 36. 10. 1 
Anderson, South Carolina -.-..---=--s----..----- loo=-4, 44, 144. 24 

Of thirty-three specimens examined, six have seven superior labials 

on both sides, and four have eight on one side and seven on the other. 

Those with seven on both 

sides are Cat. Nos. 1899, 1969, 
7286, 7287, 7288, and 9720. 
In Cat. No. 7287 the abdomi- 

nal specks are sparse and are 
irregularly arranged, thus ap- 

proaching the D. amabilis, but 

TO the labial plates are unspot- 

Sy ted. Occasionally a speci- 

Fig. 163. men is found in which the 
DIADOPHIS PUNCTATUS LINN&US. nuchal yellow collar is inter- 

Type of D. dysopes. rupted on the middle line; 

spas such are Cat. Nos. 9115, 7288, 
Museum, Academy of Natural Sciences Philadelphia. aud. thosecat Ave nue 

Cat. 11984. The latter and Cat. No. 10585 are from Florida. They 

differ from specimens from other localities in the larger size of the ven- 

tral spots, and some of them have the lower labials or gular region 

slightly dusted with black. The dorsal color is very dark. 

This species is abundant in the eastern region of North America, to 

which its range is restricted. It is found coiled up under stones, logs, 
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or bark of fallen trees, chiefly in forests. It is very harmless, and makes 
no hostile demonstrations. It lives on insects, batrachians, reptiles, 

ete. A Floridan specimen contained an Lngystoma carolinense. 

The specimen on which I proposed the species Diadophis dysopes is 

somewhat abnormal. The internasals and prefrontals are rather wider 

in proportion to their length than usual and the frontal plate is smaller 

in relation to the superciliaries. The nuchal collar is narrower than 

usual, covering only a part of a scale. Approximations to the scutal 

characters are seen in other specimens, and the width of the collar is 
not uniform. 

D. punctatus. 

A specimen with narrow collar interrupted on the middle line of the 

nape was described as a distinct species by Dr. Giinther under the name 

Until more is known of the form I let it remain with the 

Its habitat is unknown. 

of D. occipitalis. A similar specimen has come under my notice. It is 

referable to the D. punctatus. 

Diadophis punctatus Linneus. 

@atalor Number | When Nat f 
ia ee of speci- Locality. lngoliected From whom received. spacien 

j mens. | . 
S| 

1880 1 | Carlisle, Pennsylvania---.|........-.-...- Prof.s. 0. -baird=--oss2=— Alcoholic 
type. 

1890 il || Lerameslajehre dete tzohyet hae omepcoocec easy |sece>saecoes oseSaacconocdc Alcoholic. 
1895 1 | Anderson, South Carolina.|....-..--.----. Miss'@: Paine 22222... <0- do. 
2154 | 2 | Columbus, Georgia ---.--- ee Sass sabe Dr} Gesnerjs.s sss. sscses do. 
1969 1 | Tyree Springs, ‘kennnessee| BESoas obese Se ProreRs OWeNnis---2--5 = do. 
7286 el pMariettay Ohi Oe seaccie oes s|ecseci- see eeee Prof. E. B. Andrews..... do. 
1900 MING wa VOLK 2 © = 5.- cee oe |--------------- \-Brotjo nb beirdes cee do. 
1967 2 | Southern Illinois -.-...-.-. scams os seeet: | ReKennicotheee see do. 
7834 i; Washington; District) of |5.---.------,---)) Dr. Coues, U.S; Aj do. 

| Columbia. 
1881 | Pale SOMERVAl Teme NOLUI: \OALO 2s | Pacis c or ia.< sein | seme ee ene eerie do. 

lina. 
4823 1 | St. Catherine, Canada | Dr. D. W. Beadle do. 
8794 1 | Augusta, Georgia......-.- | William Phillips -. do. 
9110 1 | Marietta, Georgia.-.......-. Jsnsecoeessesosdlshcsoasodasa coosaecs do. 
9115 i |) Wiyailrobinye Coa Norn (ObigOs |. 4a = Sed ee eecoodcoaas) onbsdnshoceaed do. 

| lina. 
9125 1 | Newport, Rhode Island -..| Nov. 8,18 Samuel Powell ......--...| do 
9720 1 | Moulton, Alabama.....--- == 1856) || ss ccc son ecliemesteeeeaeee | do. 
9996 1 | Middletown, Connecticut .|........-...... Museum Wesleyan Uni- do. 

| versity. 
10585 1 | Cle:r Water, Florida....-. Duly 1879) Ses Walketeassaccese ce do. 
11399 1 | Washington, District of | Aug. 27,1881 | C. Robinson, jr -.-....--. do 

Columbia. 
11984 AN Georedann, RlOTIGR s< 56 cl 4) secre ness William Wittfield....... do. 
9099 fae: easter ad [Se cen te, mia: awe va Dien ae do. 
1899 Tair Clevelangd’ Olio. oe sae. ee oe os ley cele ee see cee esas do 
7288 la NLINNOSO LAs aoa atee aio ts ne | nem mets cetera CiBelimanni-ssssscsescee do. 
7287 Ae South errelllinois) ss-j-1s 05-7 | ces a-ha eae R.Kennicott --22.---2--- do 

13296 1 | Washington, District a Beniser Stocee= ce George Shoemaker ....-. do. 
Columbia. 

13966 eG rayne WMT Chi aN se sess lene cee eee G. H. Hicks “ do 
14108 TG AINES VAL se OvIC ai onc |oo2> -eieo=isee we H. Dall do. 
9304 1 | Upper Mississippi.--..-.-. \PessSacsdeecose|. Webshecoossocccasdccdeses do 

12022 1 | Mount Carmel, Illinois. .-.|..----..-...... i. MMrne ra aaa cee do 
13667 1 | Georgiana, Florida......-- lease Se icermtsre lems iWin Welbttelduseaeaec nome do 

18702-5 Pe eee OO eae cs cone we sais elel wae coe caris oor eects Gort ict do 
13966 Grayling PV Chigani. cet |= mc slaeei= cla (Godel Jeh(idey coh ae a sceoe do: 
17290 1 | Washington, District of |........--..... CaW Richmond =>..c-s25. do 

Columbia. 
Moe eee aes | mae A oe Lc atin osioya vio sawisl| seats ode eiaieclee ele] mete weieae  Micicis, sale horas oie 
GoM | Seec ccc ses Mount Vernon, Virginia..}...-.-......... Ow He Renn gs ences 

NAT MUS 98——48 
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RHADINAZA Cope. 

Rhadinea Corr, Proce. Acad. Nat. Sci. Phila., 1868, p. 132; Proc. Amer. Phil. Soc., 

1886, p. 487; Journ. Acad. Nat. Sci. Phila., 1875, p. 1388.—BOULENGER, Cat. 

Snakes Brit. Mus., II, 1894, p. 160. 

Posterior maxillary teeth little longer, or not longer than the anterior; 

hemipenis undivided, with more or less papillose calyces at the apex, 

the whole calyculate surface presenting a free margin (capitate), from 

below which the spines issue. Cephalic plates normal; two nasals and 

one loreal. Postabdominal and caudal scuta divided. Scales smooth, 

poreless; colubriform. 

This genus is represented throughout Mexico and Central America 

by numerous species, and perhaps in South America, but the penial 

characters of the species of the latter region referred to it are unkrown. 

None of themare of large size, and they frequently display ornamental 

colors. The type is R. obtusa Cope. 

A single species enters the United States, which has been found so 

far only in the southeastern part of our country. 

Some of the species of Rhadincea have a pseudopreocular plate, a 

character which I find generally constant. The division of the large 

preocular is, on the contrary, inconstant. 

Boulenger has referred to this genus the species placed by Duméril 

and Bibron in the genus Liophis. These must be omitted, as I have 

shown that they possess the penial characters of the Xenodontine. 

The following synopsis includes all the species which I suppose to be- 

long to the genus so far as known: 

J. Scales in fifteen rows (eight superior labials). 

Postoculars, three; four inferior labials in contact with pregeneials; brown, 

with dark cross-bands; a large dark spot on nape.. .... I. melanauchen Jan. 

Postoculars, two; four or five labials in contact with pregeneials; olive, with 

alternating dark spots; sides darker; a white line around snout. 

R. occipitalis Jan. 
Il. Scales in seventeen rows. 

A. No pseudopreocular scale. 

a. Seven superior labials (four inferior labials in contact with pregeneials). 

Frontal plate shorter; urosteges 58-71; no stripes; a black transverse 

bandon OCcipW@tnes202-n2-ce see core nese eee R. afinis Giinther. 

Frontal plate longer; urosteges 66-75; three longitudinal rows of spots 

oF stripies'. 5/532 Shee reo nen heen cere I. pecilopogon Cope. 

Frontal plate medium; urosteges 77; light-yellow brown; sides yellow. 

RK. flavilatus Cope. 

Frontal plate elongate; urosteges 85-95; brown, sides paler; a yellow 

line around snout ...........+---.--.----------2. laureata Giinther. 

aa. Eight superior labials (five inferior labials joining pregeneial). 

Urosteges 79; four longitudinal bands...-..---- R. vermiculaticeps Cope. 
Urosteges 91; three longitudinal bands, the median extending to end 

Of muzzle: 62.2525 eee ee ee R. fulvivittis Cope. 

AA. A pseudopreocular scale (eight superior labials). 

8. Four labials in contact with pregeneials. 

Urosteges 109; no bands on head; lips strongly black spotted; body 

bands obscure . 25.22 os. SSeS eee eee R. fulviceps Cope. 

Urosteges 78; a black, yellow-edged band from eye to angle of mouth; 

sides dark; a yellow stripe each side of nape.---- I. lachrymans Cope. 
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ff. Five labials in contact with pregeneials. 

Gastrosteges ‘‘145-183;” frontal and supraoculars wider; banded, yellow 
head bands mob black-edgedi2s: 2) 25522. -2 22-222. 2 5-- R. vittata Jan. 

Gastrosteges “‘117-137;” frontal and supraocular plates nirrower; yel- 

low head bands black-bordered ....-..-- seefecisuec hk. decorata Giinther. 

Ili. Scales in 19 rows. 

(Eight superior labials; pregeneials joining five labials. ) 

Frontal wider, supraocular suture wider than anterior suture; scuta 164-+- 78; 

brown, with six longitudinal pale stripes.....-..-..--- It. serperastra Cope. 

Frontal narrower, anterior suture shorter than supraocular; scuta 155-183 -- 

51-60; brown, scales darker-edged; scuta yellow, black-edged. 

I. obtusa Cope. 
IV. Seales in 21 rows. 

No pseudopreocular; superior labials eight; four inferior labials joining pre- 

geneials; frontal wide; pale brown with 3-5 longitudinal stripes. : 

Rh. godmanii Giinther. 

The distribution of this species is as follows: 

NEOTROPICAL SPECIES. 

Continental: R. melanauchen; R. occipitalis; R.afinis; R. pecilopogon; I. obtusa. 

Central American: I. vermiculaticeps; R. fulviceps; R.lachrymans; R. serperastra; 

R. godmanii. . 

MEDICOLUMBIAN SPECIES. 

? Toltecan: f. laureata; R. decorata; R. vittata; R. fulvivittis. 

Austroriparian: 2. flavilatus. 

These snakes are of feeble organization and small to medium size. 

They usually display brilliant colors, which are soon lost in alcohol. 

RHADINAA LAUREATA Giinther. 

Rhadinea laureata Corr, Journ. Acad. Nat. Sci. Phila., 1875, p. 140.—BoULENGER, 

Cat. Snakes Brit. Mus., II, 1894, p. 179. 
Dromicus laureatus GUNTHER, Ann. Mag. Nat. Hist. (4), 1, 1868, p. 419, pl. xrx, 

fig. E; Biol. Centr.-Amer., Rept., 1893, p. 112, pl. x1, fig. AA—BocourtT, Miss. 

Sci. Mex., Rept., 1890, p. 710, pl. xv, fig. 1. 

The following description is copied from Giinther, as no specimen has 

come into my hands: 

Seales smooth, in seventeen rows, many with a small apical groove. Form of the 
head as in Coronella levis; body and tail moderately slender. Eye of moderate 
size; the rostral does not extend to the upper surfaces of the head; anterior frontals 

scarcely half as large as posterior; vertical longer than the snout, but shorter than 

the occipitals, which are rounded behind; loreal square; one preorbital, reaching 
to the upper surface of the head, but not extending on to the vertical; two post- 
oculars; seven upper labials, the third and fourth entering the orbit; temporals 
1+2--3, the anterior in contact with both postoculars; two pairs of chin-shields, 
nearly equal in length; ventrals 163; anal bifid; subcaudals 95. 

A lead-colored band, three scales broad, runs from the nape, along the median 
line of the back, to the end of the tail; flanks reddish, with a very indistinct gray- 
ish streak along the fourth outer series of scales; two yellow lines across the rostral, 
the lower runs along the upper labials and across the neck, thus entirely encircling 
the head; the upper runs along the canthus rostralis, and stops or terminates in the 
temporal region. Lower parts uniform yellowish. 

One specimen was in a collection made by Dr. Doorman, in the neighborhood of 
the City of Mexico. It 1s 21 inches long; head 6 lines; tail 7 inches. 
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The dentition of this species is neither distinctly diacranterian nor syncranterian, 
The maxillary is armed with nine teeth, gradually becoming stronger, longer, and 

more widely set behind; the last is conspicuously the longest, but scarcely more 

distant from the penultimate than this is from the antepenultimate, although these 

three teeth are much more distant than the others are from each other. 

RHADINAA FULVIVIiTTIS Cope. 

Rhadinea fulvivittis Copr, Journ. Acad. Nat. Sci. Phila., 1875, p. 139. _ 

Head small, not very distinct from body. Frontal a little longer 

than the suture from it to the nasal, and a little shorter than common 

suture of occipitals, two-thirds as wideaslong. HKostral small, low; post- 

nasal higher than long; loreal as high as long. Superior Jabials eight, 

seventh highest; temporals 1-1. Inferior labials ten, sixth largest, in 

contact with middle of post geneials. Scales poreless. Gastrosteges 

one hundred and seventy-seven; anal divided; urosteges ninety-one. 
Color above fulvous, below fulvous yellow. The three brown bands 

extend from the end of the nose to near the end of the tail; the lateral 

involves the fourth and the half of each adjacent row of scales, and is 

black edged; the dorsal is three and two half scales wide and is also 

black edged. The brown is paler on top of the head and the ground 

color is a narrow, yellow band to the eye. Lips yellow, like the lower 

surfaces, unspotted. 
This species is allied to the R. vittata Jan, with which Boulenger 

unites it. The absence of the pseudopreocular, and the short loreal 

plate, do not agree with the specimens of the latter. 

Rhadinea fulvivittis Cope. 

_., Number 
Cate lor We! of speci- Locality. From whom received. | Nature of specimen. 

See | meus. 
— | — -- 

7075 1 | Oxizaba; Mexico =----e2- === | ¥. Sumichrast --.--------.--- Alcoholic. 
| 

RHADINZAA VITTATA Jan. 

Rhadinwa vittata Corr, Bull. U. 8. Nat. Mus., No. 32, 1887, p. 80.—BOULENGER, Cat. 

Snakes Brit. Mus., IT, 1894, p. 178. 

Enicognathus vittatus JAN, part, Arch. Zool. Anat. Phys., II, 1863, p. 271; Icon. 

Gen. Ophid., 1866, pl. 11, fig. 3.—BocourRT, Miss. Sci. Mex., Rept., 1886, p. 630, 

pl. XI, fig. 1. 
Dromicus teniatus PETERS, Monatsb. Akad. Wiss. Beri., 1863, p. 275.—GUNTHER, 

Biol. Centr.-Amer., 1894, p. 113. 

Rhadinewa teniata Core, Journ. Acad. Nat. Sci. Phila., 1875, p. 140. 

Diadophis decoratus GARMAN, Bull. Essex Inst., XIX, 1888, p. 127. 

Rhadinwa quinquelineata CopE, Proc. Amer. Phil. Soc., XXIII, 1866, p. 277. 

Coronella quinquelineata GUNTHER, Biol. Centr.-Amer., Rept., 1893, p. 111. 

Dromicus omiltemanus GUNTHER, Biol. Centr.-Amer., 1894, p. 113, pl. XL, fig. B. 

The following description I have copied from Peters, as covering the 

characters of the species thoroughly: 

Head and body elongate, the latter covered with 17 longitudinal rows of pitless 

scales. Rostral much wider than high, searcely reaching the superior surface of the 
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muzzle; postnasal higher than prenasal shield; frenal much longer than high; pari- 

etals about half as much longer as the median frontal, which is about the length of 

the muzzle. Supralabials eight, of which the fourth and fifth are in contact with 

the eye; one anteorbital, two postorbitals, which are in contact with an elongate 

temporal; two pairs of submentalia, of which the hindmost is perceptibly the 

longest; ten infralabials, of which six are in contact with the submentals; gastro- 

steges one hundred and fifty-five, one divided anal and one hundred and eight divided 

urosteges, or 172 + } + 91. 

Groind color brown. A broad longitudinal dark brown or black line covers the 

three median dorsal rows and the half of each of the external rows in contact with 

them, or, it is composed of three separate longitudinal stripes, of which the median 

is bordered on either side by a series of small, oblique streaks on the external border 

of the median row of scales and the inner edges of the scales of the rows bordering 
it on either side; on each side and continuous with the transverse rostral band, a 

lateral, longitudinal black stripe passing through the eye to the end of the tail, 

which is separated from the median dorsal line by two half, or one and two half 

scales, the line itself two half scales wide, or descending to the third lateral row 

and embracing two entire and almost two half rows. The brownish-yellow stripe 

which separates the dorsal from the lateral stripes begins at the muzzle, interrupted 

by the eye and passes backward along the external border of the parietals. Pos- 

teriorly on the external ends of the ventrals there is a black point, which form lat- 

eral punctated lines on the anterior ventral side. Dirty yellow ventrally and on the 

supralabials. 

Behind a series of shorter and nearly isodont teeth, separated by a diastema, 

there follows a longer smooth tooth. 

Total length, 505 mm.; head, 16 mm.; tail, 177 mm.; width of head, 85 mm.; 

width of body, 9 mm.; in another specimen: Total length, 325 mm.; head, 12 mm.; 

tail, 91 mm. 

The specimens which have come under my observation have been of 

the color variety in which the median brown dorsal band is represented 

by three narrow stripes, of which the median is the narrowest. One of 

these came from the State of Puebla and the two others from Zacual- 

tipan (Hidalgo) from Dr.S. Bernard. It was on these that I proposed 

the name R. quinquelineata. 

According to Giinther this species is common in the high lands of 

Guerrero, and Boulenger gives it from Jalisco and the City of Mexico. 

All of these localities are at an elevation of 8,000 feet or more. Dugés 

gives Guadalajara. 

From the stomach of a specimen from Zacualtipan I took an adult 

Spelerpes leprosus. 

RHADINAZA DECORATA Giinther. 

Rhadinwa decorata BOULENGER, Cat. Snakes Brit. Mus., II, 1894, p. 176; syn- 

onymy, not description. 

Coronella decorata GUNTHER, Biol. Centr.-Amer., Rept., 1893, p. 111. 

Enicognathus vittatus JAN, part, Arch. Zool. Anat. Phys., II, 1868, p. 271; Icon. 

Gen. Ophid., 1866, pl. 1, fig. 2. 

There are two well-marked color varieties of this species which agree 

in structural characters so far as I can see. They differ as follows: 

Yellow dorsolateral stripes continued to end of muzzle............R.d. ignita Cope. 

Yellow dorsolateral stipes broken into two distinct spots on temporal region. 

R. d. decorata Giinther. 
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The R. d. ignita! has been found so far only in Costa Rica and the 

Atlantic side of Panama types from the latter region, and so does not 

come within the scope of the present book. 

RHADINZA DECORATA DECORATA Giinther. 

Rhadinea decorata Copr, Proc. Acad. Nat. Sci. Phila., 1863, p. 101; Journal Acad. 

Nat. Sci. Phila., 1875, p. 138. —BOULENGER, Cat. Snakes Brit. Mus., II, 1894, 

p. 176, description. 

Coronella decorata GUNTHER, Cat. Col. Snakes Brit. Mus., 1858, p. 35. 

Diadophis decuratus Copr, Proc. Acad. Nat. Sci. Phila., 1860, p. 250.—Bocourt, 
Miss. Sci. Mex., Rept., 1886, p. 624, pl. x1, fig. 3. 

This handsome snake belongs to the Central American region, 

ranging to Costa Rica, inclusive. It wanders into the borders of the 
Toltecan subregion at a few points. Sumichrast says that it is 

abundant about Orizaba. 

Rhadinea decorata decorata Giinther. 

Number 
Cateioems of speci- Locality. From whom received. Nature of specimen. 

mens. 

9055 1 |\Orizaba.. Mexicos:--—---2--- ih SUuUMIChTastaseecec aesce ee Alcoholic. 
5 | (Costackica sons ceases Ceesu We MiGobleveces-caccssces- do. 

RHADINAA LACHRYMANS Cope. 

Rhadinwa lachrymans Cork, Journ, Acad. Nat. Sci. Phila., 1875, p. 140; Bull. U.S. 

Nat. Mus., No. 32, 1887, p. 80.—BOULENGER, Cat. Snakes Brit. Mus., II, 

1894, p. 174. 
Lygophis lachrymans Cork, Proc. Amer. Phil. Soc., 1869, p. 154. 

Dromicus lachrymans GUNTHER, Biol. Centr.-Amer., Rept., 1894, p, 114. 

Scales in seventeen series, obtuse, pitless. Muzzle short; rostral 

shield not as high as wide, not prominent. Internasals broader than 

long; frontal broad, shorter than occipitals, with a right angle behind; 

superior labials eight, fourth and fifth only in orbit, sixth only higher 

than long. Loreal longer than high; oculars 1-2 and a pseudopre- 

ocular, the anterior not reaching frontal; temporals 1-2. Inferior 

labials large, nine; four only in contact with pregeneials, which are 

shorter than postgeneials. Gastrosteges one hundred and seventy- 

three; anals 1-1; urosteges seventy-eight. 

Color above, chestnut brown; ends of gastrosteges and first three 
and a half rows of scales blackish, yellowish margined above from side 
of neck to end of tail, On the anterior half the body is divided by a 

yellowish band on the first and second rows of scales. Below aud 

labials bright yellow, the superior labials each with a dark brown spot on 

the center, and the anterior inferior with the same. A brown band round 

the muzzle which, passing through the eye, crosses the middle of the 

last superior labial, and is continuous with a brown band on each side 

1 Dromicus ignitus Cope, Proc. Acad. Nat. Sci. Phila., 1871, pr201. Rhadinea ignila 

Cope, Journ. Acad. Nat. Sci. Phila., 1875, p. 140; Proc. Amer. Phil. Soc., XX XI, 1893, 

p. 344. Coronella ignita Giinther, Biol. Centr.-Amer., Rept., 1893, p. 111. 



CROCODILIANS, LIZARDS, AND SNAKES. (035) 

of the neck, which gradually disappears in the dark hue of the sides. 

This band to the last labial is bordered above by a yellow stripe, which 

does not join the yellow stripe on the side of the neck. It is dark 

brown, bordered above. Head above light brown, with two yellow 

brown-bordered parietal spots such as are usually present in water 

Snakes. 

Measurements.—Total length, 385 mm.; tail, 99 mm. 

This species approaches equaily several species, but differs from all 

others. It combines a long body and short tail, with large and few 

“inferior labials, as in R. fulviceps, which is a long-tailed species, with 

a different coloration. 

We owe this species to Sumichrast, who states in his notes that he is 

not sure of the locality where he obtained it, but thinks it is Orizaba. 

Rhadinewa lachrymans Cope. 

s 

Number | | 
of speci- | Locality. From whom received. | Nature of specimen. 
mens. | 

| 

1S ROrizaba Mexico sc -cc/o es = | MaSumichrastss-csesn scoecoer ee cota | Alcoholic. 

RHADINZEZA FLAVILATA Cope. 

thadinea flavilata Corn, Proc. Acad. Nat, Sei. Phila., 1891, p. 429. 
Dromicus jlavilatus Copr, Proc. Acad. Nat. Sci. Phila., 1871, p. 222; Check-list, 

N. Amer. Batr. Rept., 1875, p. 38; Proc. Amer. Phil. Soc., 1878, p. 64; Proce. 

U.S. Nat. Mus., XI, 1888, p. 386. 

Habit moderately slender; tail 3.2 times in total length; head distinct, 

elongate, oval. Seales very thin, without scale-pores, in seventeen lon- 

gitudinal series. Superior 

labials seven, third and fourth 

in orbit; fifth higher than 
long, with sixth separated by 

anarrow temporal from occipi- 

tal; seventh longer than high. 

Inferior labials nine, four 

bounding geneials. Postge- 

neials longer than pregene- 

ials. Internasals nearly quad- 
rate; prefrontals longer than aS 

. ; SSS wide. Frontal, anterior CAD) OD Seat 
width 0.75 length; parietals 

KK 

9 Se 

rather elongate. Nostril in Fig. 164. 

prenasal, which is lower than RHADINHA FLAVILATA CopR. 

postnasal; loreal very small, < 1.5. 
Volusia, Florida. highaslong; oculars 1-2. Gas- 

trosteges 126; urosteges 77. 

Color above, a rich golden brown, the scales of the two inferior rows 
on each side broadly gold-edged, the color of the back beginning on 

Collection of E. D. Cope. 
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the third row. The ends of the scales of the vertebral row are some- 

times darker tipped. Head dark brown, darkest behind, with numer- 

ous but obscure paler vermiculations. Sides of head pale with a 

reddish-brown band from the rostral plate through the eye to the 

middie of the last labial. Labials whitish, with black dots on the pos- 

terior, in oblique: rows. Below white, lower labials sparsely black 

dotted. A pair of pale dots on the common occipital suture. 

This is a snake of rather feeble character. I observed a specimen 

from Fort Macon, North Carolina, which I owed to my friend, Dr. H.C. 
Yarrow, for several months in confinement. It was rather inactive. 

The Rhadinea flavilata has been found along the southern Atlantic 

coast region from southern North Carolina to southern Florida. It is 

more common in the latter region than elsewhere. 

Rhadinwa flavilata Cope. 

Number 
of speci- 
mens. 

Locality. From whom received. Nature of specimen. 

4 | Georgiana, Florida. ----.-.--.. IW ea Walt hie ld career eee meen semen ae Alcoholic. 

HETERODON Latreille. 

Heterodon LATREILLE, Hist. Nat. des Reptiles, 1V, 1799, p. 32.—DuM@éRIL and 

BrBron, Erp. Gén., VII, 1854, p. 766.—BarrRp and GrraRD, Cat. N. Amer. 

Rept., 1853, p. 51. —GUNTHER, Cat. Col. Snakes Brit. Mus., 1858, p. 82.—CoPE, 

Bull. U.S. Nat. Mus., No. 32, 1887, p. 54.—BOULENGER, Cat. Snakes Brit. Mus., 

II, 1894, p. 153. 

Dentition diacranterian. Caudal scutella divided; anal plate double. 

Rostral plate recurved, with transverse upturned edge and flat antero- 

inferior face. The nine cephalic plates, a loreal, two nasals and ocular 

plates present, with one or more supplemental behind the rostral. 

Seales keeled, bifossate. Pupil round. Form robust. Hemipenis 
bifurcate, the apices with numerous papillose calyces, and separated 

by a free margin from the spinous portion. Spines numerous, hooked. 

An enormous diverticulum of the left lung extendimg to the throat. 

The few species of this genus which are known agree also in having 

a series of scales separating the eye from the superior labial plates, 

and in having an azygous plate behind the rostral. The postero-superior 

aspect of the rostral plate has a keel on the middle line, and there are 

from three to five, generally four, scales in the first temporal row. 
The tail is short. The anterior ribs are capable of extension so as to 

flatten that part of the body, as is done by the cobras of the genus 
Naja, but the expansion is not so wide, and it has greater longitudinal 

extent. The postgeneial plates are reduced to a very small size, and 

are separated from each other by small scales. 
The species of this genus range throughout North America except- 

ing the Pacific region. They do not extend far into the Sonoran, and 

are absent from the Lower Californian and the Mexican regions. They 

bd 
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have no representatives in equatorial America or the West Indies. A 

genus Lystrophis Cope’, is found in subtropical and temperate South 

America, which resembles Heterodon superficially, but belongs to the 

Xenodontide. A genus occurs in Madagascar (Anomalodon Jan) 

which agrees superficially with Lystrophis, but differs in having an 

entire anal shield, but belongs by the penial characters to the Lyco- 

dontine. 

The species of Heterodon have some peculiar habits which indicate 

greater intelligence than most other snakes possess. They throw 

themselves into remarkable contortions when alarmed, and expand 

their anterior ribs, inflate their lung, and open the mouth widely. 

They do not attempt to bite from the ground, but the long posterior 

maxillary tooth may be used with considerable effect if the snake is 

carelessly handled. The trowel-shaped rostral plate enables them to 

excavate sand with ease, and in such soil they are usually most 

abundant. 

Three species of this genus may be distinguished as follows: 

I. No accessory scales about the azygous plate. 

Scales in 25 rows; rostral plate less developed; larger...---..--- H, platyrhinus. 

Il. Accessory scales about the azygous scuta. 

Seales in 25 rows; stouter, smaller; an inferior nasal plate; one row of lateral 

Spots wpellyse whiten: adults .2 vcs see ess sce eae eee eee ee eee HI, simus. 

Scales in 23 rows; smaller, more slender; no inferior nasal scuta; two rows of 

lateralispots;; belly;moreior less black. ..- 22. .-222- 12-2. -a-e-2es-s HI, nasicus. 

The H. platyrhinus ranges throughout the Eastern and Austroripa- 
rian regions, and the H. simus inhabits the Austroriparian only. The 

H. nasicus is divided into two subspecies, one of which extends over 
the Central and the other over the Sonoran regions. 

HETERODON PLATYRHINUS Latreille. 

Heterodon platyrhinus LATREILLE, Hist. Nat. des Reptiles, IV, 1800, p. 32, figs. 

1-3.—HOLBRooK, N. Amer. Herp., II, 1828, p. 97, pl. xx1; 2d ed., IV, 1842, 

p. 67, pl. Xv1I.—DUMERIL and BIBRON, Erp. Gén., VIII, 1854, p. 765.—Bairp 

and Girarp, Cat. N. Amer. Rept., 1853, p. 51.—Copr, Check-list N. Amer. 

Batr. Rept., 1875, p. 43.—BoULENGER, Cat. Snakes Brit. Mus., II, 1894, p. 154. 

Coluber heterodon Dauvin, Hist. Nat. Rept., VII, 1799, p. 153, pl. 60, fig. 28.— 

Say, Amer. Journ. Sci. Arts., I, 1818, p. 261.—HARLAN, Journ. Acad. Nat. Sci. 
Phila., 1827, p. 357. 

Coluber cacodemon SHAW, Gen. Zool., III, 1802, p. 377, pl. 102. 

Scytale niger DAUDIN, Hist. Nat. Rept., V, 1803, p. 342.—Har.an, Journ. Acad. 
Nat. Sct. Phila., 1827, V, p. 367. 

Pelias niger MERREM, Tentamen, 1820, p. 149. 

Heterodon niger Troost, Ann. Lyc. Nat. Hist., New York, IIT, 1836, p. 186.—Hot- 
BROOK, N. Amer. Herp., IV, 1842, p. 63, pl. xv1.—Bairp and Grrarp, Cat. 
N. Amer. Rept., 1853, p. 55.—DumiRIL and BrBron, Erp. Gén., Veli pa 169. 

Heterodon cognatus BairD and GiraRD, Cat. N, Amer. Rept., 1853, p. 54. 
Heterodon atmodes BAIRD and GirarRp, Cat. N. Amer. Rept., 1853, p. 57. 

Parietals and frontal longer than broad, about equal in length. 
Center of eye anterior. Dorsal rows HLS nye all carinated, the 

'Bull, ii Ss. ‘Nat. Mas. , No. 32, 1887, p. 54. 
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outer sometimes smooth. Scales on the back quite linear anteriorly; 
posteriorly they are much broader. Color yellowish gray, or brown, 

with about twenty-eight dark dorsal blotches from head to anus, and 

fifteen half rings on the tail. One or two lateral rows. Beneath yel- 
lowish. A dark band across the forehead in front of the vertical, con- 
tinued through the eye to the angle of the mouth. 

Frontal plate hexagonal, narrower behind; longer than broad; angles 

all distinct, lateral outlines straight. Prefrontal large, the lateral 

angle extending down to the loreal; the two prefrontals separated an- 

teriorly by the azygos, or postrostral. Internasals smaller, entirely 
separated by the azygos. Rostral with the outline spherical angled, 
subacute at the apex, its upper surface compressed into a sharp ridge, 

} 
y 

Mises WN \\ 

i 
KNOAH ONY 

HETERODON PLATYRHINUS LATREILLE. 

semi | 

Black specimen. 

which, prolonged backward between the nasals and the prefrontals, 

connects with the azygos. This is linear, subpentagonal, acute-angled 

behind, where it wedges between the prefrontals. Superciliaries large. 
Seales behind the head distinctly carinated. Eye large. Line con- 

necting tip of rostral with the postinferior corner of the last labial 
passes over the lower part of the eye. A triangular nasal, with the 

corners rounded, joined by its apex to the exterior angle of the pre- 
frontals. No inferior nasal. Nostrils valvular, situated entirely in 

the posterior nasal, the anterior edge formed by the anterior nasal. 

Labials eight above; all higher than long, sixth largest, the third to the 

sixth in contact with the suborbitals; two large temporal shields above 
the three posterior labials. Temporals, three in the first row in eight 

specimens, 4-3 in one, and four on both sides in four. Center of the eye 
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anterior to the middle of the chord connecting the apex of rostral and 

posterior end of labials and over the middle of the fifth labial. Outline 

of upper jaw convex. Lower labials, eleven. 

Body stout and short. Tail very short, and rapidly tapering, rather 

thicker than the thinnest part of the body. Dorsal rows twenty-five. 

Seales all distinctly carinated (including those on the back of the head), 

except the outer two or three rows, which are either perfectly smooth, 

or present very obsolete carination. 

Color reddish brown above, with dark blotches. <A series of twenty- 

eight quadrate, dorsal, uniform black blotches from head to anus, each 

from two to three scales long, and seven to nine wide, separated by 

regular brownish-yellow intervals of one and one-half to two scales. 

The blotches anteriorly are nearly square, posteriorly they are trans- 

versely elongated. Opposite the intervals, and, indeed, bounding them 

on either side, is a second series of small cirewar blotches on the fourth 

to the eighth lateral rows, and separated only by a narrow interval 

from the corner of the dorsal blotches. Sometimes there are faint 

traces of small blotches between the upper lateral series. Intervals 

between the lateral rows of blotches yellowish or reddish brown, darker 

than those on the back; outer dorsal rows greenish or yellowish white. 

On the tail there are fifteen black half rings, interrupted on the sub- 

caudal scutelle, the scales on the tail larger than on the greater part 

of the body. In young specimens there is distinetly visible a second 

series of still smaller blotches, below the one just mentioned, there being 

two of these opposite each one of the former, and placed on the second, 

third, and fourth exterior rows. Beneath greenish yellow, with obso- 

lete greenish-brown blotches, indistinctly visible through the epidermis, 

sometimes more conspicuous in young specimens. 

There is a transverse black or dark bar on the forehead, crossing the 

posterior half of the postfrontals, involving only the anterior edge of 

the vertical, and the anterior corners of the superciliaries. Behind 

this a dark patch, with its anterior margin a little back of the middle 

of the vertical, and involving the adjoining margin of the supercilia- 

ries and occipitals, together with the greater portion of the occipitals; 

sometimes with a light spot in the middle; the light space inciuded 

between the two patches appears to extend continuously backward to 

the neck; above, a dark vitta from the back part of the orbit to the 

posterior labial, itself a continuation of the frontal vitta. An elongated 
harrow vertebral spot behind the junction of the occipitals, and gen- 
evaily isolated from them, on each side of which is a similar patch 
widening behind. 

This species is subject to great variations of color. Sometimes the 
sides of the dorsal blotches pass insensibly into the ground color, so as 
to become transverse bands. At others they are light internally, with 
anarrow margin of black. Occasionally there is much black on the 
abdomen (in young specimens). The ground color varies from gray to 
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bright yellow, and sometimes even red. It may also happen that, by 

the confluence and extension of the darker margins, we have light bars 

on a dark ground, as on a specimen from the Scioto Valley, Ohio, 

where, with the other characters similar, the color is of a dark brown 

above and on the sides, with transversely quadrate brownish ash-col- 

ored spots along the back, some one and a half or two scales long, nine 

or ten wide, and at intervals of about three scales. Of these spots 

there are twenty-eight from head to anus, and about nine on the tail, 

where they form half 

‘little larger than them- 
selves. 

About forty specimens 

display the normal col- 

oration. In eleven the 

lateral spots of the first 

row join the spots of the 

7) 
i 

W674 

P median row, inclosing 

Errand (\ the light intervening STANK Ee , 
dagranoasne dorsal spaces as spots. 
USO In four other specimens 

this fusion is imperfect. 

The light spots have ac- 

quired so dark a shade 

as to have disappeared 

in the black color variety, called by Dr. Holbrook Heterodon niger. 

Among numerous specimens of this form in the national collection 

there are two (Cat. Nos. 1168 and 9105) in which traces of the usual 
spots remain. 

One specimen of this form is a true lead color, with a black band 

extending posterior to the orbit (Cat. No. 16489), 

The specimens on which Baird and Girard proposed the name Hete- 

rodon atmoides difter from the normal form in a less production of the 

free acute edge of the rostral plate. No other character reenforces this 
peculiarity, and it intergrades with the usual type. It can be looked 

upon only as an individual characteristic. Individuals of this kind 

are more frequently sent from the eastern part of the Austroriparian 

region than elsewhere. 

The specimen on which the H. cognatus (Cat. No. 1271; Indianola, 

Texas) was proposed by Baird and Girard is lighter colored than usual, 

but not otherwise different, except in the possession of only two tempo- 

rals in the first row on each side. The absence of the small superior 

temporal is not by itself indicative of important diversity. 

Fig. 166. 

HETERODON PLATYRHINUS LATREILLE. 

its 

rings, with intervals a 
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Baird and Girard give the following statistics of scuta and dimen- 

sions, the latter in inches: 
Locality. Gastrosteges. Urosteges. Scales. Length. ‘Tail. 

Carlisle; Pennsylvania: ...-...-.---.2--- 129-++1. 53. 25. 28. 6 
193-4 49, 25. Win 5 

Clarke County, Virginia ..-.-...-...-.... 143-+-1. 46. 25. 19% 24 

127-+1. — 25. ily 2 

SHENOUG) WEE 5K) CC ene 148-++1. 45. 25. 26. 4 

‘a LTTHSISUISISSIYO) BS oe ee ea em 135-++1. 51. 25 10. 14 

IfidvanOlawhOXAS = 225222. 220 leas. dee. 130-+-1. 58. 23. 26. 6 

129-++1. aL: 25. iil. 2 

Wewpbrautels, Cexas.o<---.-.-. ss2s+55--- 124-41. 56. 25. 27. 6 

COUPEID 5056 Renee ee ee ae 131+1. 56. 23. 25. 53 

Charleston, South C ALOUN SASH eee eee 137-+-1. D4. 2D. 124. 13 

141++1. 49, 25. Alfie 23 

2 137-41. 53. 23. 26. 44 

Carlisle, Pennsylvania ........------.--- 140-+1. 49. 25. 136. 6 
Abbeville, South Carolina..........-...- 145+1. — 25. 126. — 

Kemper County, Mississippi ------..----- 126-++1. 53. 25. 128. 52 

I find the caudal scutelle to vary in number from thirty-nine to fifty- 

two in nine normally colored specimens, and from forty-two to fifty-six 

in five black specimens. 

The Heterodon platyrhinus, when disturbed by man, throws itself into 

vigorous contortions, spreads the anterior ribs, and opens the mouth 

widely, after the manner of a venomous snake. If turned on its back 

and its abdomen be gently stroked, it will sometimes lie quietly in that 

position for a long time. I once observed the singular conduct of an 

individual which was kept in a cage with a water snake (Natrix sipe- 

don) and a copperhead (Ancistrodon contortrix). Both of the harmless 

species were evidently greatly frightened on the introduction of the 

copperhead into the cage. The water snake sought the lowest spot in 

the sand on the bottom of the cage, and coiling up, kept close to the 

ground, not even raising his head. The Heterodon, on the contrary, 

inflated his long lung, swelling the greater part of his body into the 

form of a cylindrical bladder. He at the same time extended the ante- 

rior ribs, so that this part of his body resembled the thin blade of a 

paper cutter. He then plunged its nose into the sand and covered the 

top of his head with as large a pile of that substance as it would carry. 

In this disfigured condition he paraded slowly about the cage in front 

of the copperhead. The latter moved but little, and showed no dispo- 

sition to provoke a quarrel with its singular companion. 

Prof. O. P. Hay” has collected the following facts in regard to the 

breeding habits of Heterodon platyrhinus, the hog-nosed snake, viper, or 

spreading adder, as it is popularly known: 

Dr. J. Schneck, of Mount Carmel, Illinois, reports* that eighty-seven young spotted 

spreading adders were taken from the body of a wounded female, The author of the 

1 Heterodon niger. 

2Proc. Ind. Acad. Sci., 1891, p. 114; Proc. U. S. Nat. Mus., XV, 1892, p. 393. 

3 Amer. Nat., XVI, 1882, p. 1008. 
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note did not see this done, but got his information from persons who did see it. I 

am strongly inclined to believe that the reptile was a Tropidonotus sipedon. Another 

writer! in Pennsylvania gives an account of over one hundred young snakes issuing * 

from a wound in the side of a female spreading adder. These young were each from 

6 to 8 inches in length and all were active and blowing vigorously. Neither did the 

author of this note see the escape of the snakes, although he did see sixty-three of 

the young in alcohol. There may easily have been an error in the determination of 

the species to which these young snakes belonged. One who has examined the eggs 

of this species can not easily believe that so many young snakes could, with such 

readiness, escape from a wound in the mother’sside. Moreover, these snakes deposit 

their eggs in the earth some time before the young are ready to lead an independent 
existence. 

Dr. Bumpus? states that a female Heterodon in the National Museum brought forth 
111 young, but Dr. Bumpus informs me that he did not himself observe this. 

Prof. F. W. Cragin reports® the finding, on September 10, of 22 eggs of this 

species; they were buried in the sand at East Hampton, Long Island. Two of the 

eggs which he had in his possession hatched four days afterwards. ‘Troost appears 

to have dissected a black specimen, in which he found 25 eggs, Dr. C. C. Abbott 

says‘ that he has frequently in May found the eggs of the hog-nosed snake in con- 

siderable numbers a few inches below the surface of the ground, and in early July 

he once found a family of 17 very small and apparently just hatched young. These 

resented all interference, snapped, hissed, and flattened their heads precisely as an 

older snake would do. The size of the young is not given, but on another page (p. 

295) he implies that they were less than 4 inches in length. I think that this spe- 

cies, like most other species, produce their young rather late in the season, but I see 

no reason for not believing that some individuals may bear their eggs over the 
winter and lay them in the spring. 

A female (Cat.No. 17951, U.S.N.M. ), sent me from Veedersburg, Fountain County, 

Indiana, contained 15 eggs, the posterior 4 of which lay in the left oviduct. I could 

discover no signs of embryos. Each egg was covered by a thick, tough, yellowish 

coat, inside of which was a thinner and more delicate membrane. 

Through the kindness of Dr. L. Stejneger, curator of the department of reptiles in 

the National Museum, I have been enabled to make some observations on the eggs 
and living young of this Heterodon. On the 31st day of last August there were 

brought into the laboratory of the department from some point in Maryland not far 

from Washington a lot of 27 eggs, which the finder said were the eggs of the copper- 

head. It was reported that the eggs were thrown up out of the ground by the plow, 

and that the mother snake was near by and had resented the disturbing of her 

treasures. She had been killed, but had not been sent along with the eggs. Since 

it was supposed that the copperhead produces living young, the occupants of the 

laboratory were anxious to learn if this opinion were erroneous. Accordingly one 

of the eggs was opened, and in it was found a young hog-nosed snake, fully devel- 

oped and ready to assist himself on thescene of action. This Heterodon quite closely 

sesembles the copperhead, and most people are not accustomed to make nice dis- 
tinctions among snakes, This close resemblance may account for some of the 

statements of the large number of young produced by the copperheads.* 

The eggs referred to were between 1} and 14 inches long and about seven-eighths 

inch in short diameter. The egg covering was thick, tough, and flexible, resembling 
a piece of parchment. There is little if any deposit of lime in it. Of these eggs, 
some were found to have hatched during the night of September 6; others, which 
were buried somewhat deeper in some clay, escaped from the eggs later, but all were 
out by the afternoon of the 8th. The length of such as were measured varied 

1 Amer. Nat., III, 1869, p. 555. 2 Riverside Natural Hist., III, p. 364. 
3Amer. Nat., XIII, 1879, p. 710. 4A Naturalist’s Rambles abont Home, p. 289. 

§ Amer. Nat., XVII, 1883, p. 1235. 
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