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DR. BASTIAN ON

2

THE

have found to be Highly favourable to the development of fermensecondly, to record fresh instances of the

tation in boiled fluids

;

occurrence of fermentation in boiled acid fluids

;

thirdly, to bring

forward certain crucial evidence bearing upon the disputed interpretation of the fertility of boiled neutral or faintly alkaline fluids

;

and fourthly, to record fresh instances of the fermentation of
guarded neutral fluids after they have been heated to 110° C. and
upwards.

The investigations recorded in the present communication have
been made principally with boiled urine, which will, when securely
guarded and kept at a temperature of 77°-86° F. (25°-30° C),
remain free from all signs of turbidity from the appearance of
organisms, as Pasteur, Lister, Eoberts, Tyndall, and others have
ascertained.

ject

M.
says*

The testimony

of previous investigators

on

this sub-

unanimous.

is

Pasteur, speaking of sweetened yeast-water and of urine,
:

—" Nous avons reconnu que

ces liquides, portes a la tem-

perature de r ebullition a 100° pendant deux on trois minutes,
puis exposes au contact de I'air qui a subi la temperature rouge

n'eprouvent aucune alteration." The latter of these fluids may
remain, he says, indefinitely, " sans eprouver d'autre alteration

qu'une oxydation lente de la matiere albumineuse," and this even
" a la temperature de 25° a 30°, temperature si favorable a la
putrefaction de I'urine,"
Prof. Listerf calls forcible attention to experiments with boiled

urine in support of the germ theory,

when

its

continued barrenness,

protected after boiling, being the invariable result in his

In regard to any organisms and their germs which it
" It is necessary to maintain the elevated
might contain, he says
(212°
P.)
for
about five minutes to ensure complete
temperature

hands.

:

—

destruction of their vitality."

Dr. William Eoberts+ mentions healthy and diabetic urine as
being amongst the easiest fluids to sterilize, " three or four minutes'
boiling " sufficing, as he says, to bring about this result and cause
the liquid to remain permanently barren
tures ranging between 60° and 90° F.

when kept

at tempera-

Prof. Tyndall§ also, in 1875, found five minutes' boiling invari* Ann, de Chimie et de Phys. 1862, t. Ixiv. pp. 58 at 52,
t Introductory Lecture delivered in the University of Edinburgh, 1869, p. 19,
\

Phil. Trans, vol. ckiv. pt. 2, p. 461.

§ Phil.

Trans. 1876, vol. clxvi. pt.

1, p.

42,

CONDITIONS TAVOUEING FEEMENTATIOF.
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ably sufficient to sterilize "urine when it was subsequently exposed
only to a " moteless air." Indeed, in regard to experiments made

witb " urine, mutton, beef, port, bay, turnip, tea,

coffee, bops,

dock, sole, salmon, cod-fish, turbot, mullet, herring,

had-

eel, oyster,

whiting, liver, kidney, hare, rabbit, fowl, pheasant, grouse," amount-

ing in

found
If,

to several hundreds, five minutes' boiling

all

produce complete

sufficient to

then,

was always

sterilization.

consideration those instances of " smoul-

we omit from

dering fermentation"* in which, whilst the bulk of the fluid remains
clear,

organisms are found mixed with sedimentary matter slowly
amount at the bottom of the vessel, and confine our-

increasing in

selves solely to cases of well-marked fermentation characterized

by

the supervention of unmistakable general turbidity due to the
multiplication of ferment-organisms,

comparatively simple problem.

room

for

we

There

shall

have to deal with a

will in

such cases be no

doubt as to whether or not the experimental

tain organisms

;

fluids

con-

in the great majority of instances these will be

numerous that even a tyro with the microscope could find
JSTeither will there be room for the supposition that the
organisms which are found are " dead and have been there
Dead organisms cannot by any stretch of fancy
all the time."
so

them.

be supposed to multiply so as to make a previously clear

fluid

turbid.
If,

then, taking the fresh acid urine of a healthy person, and

boiling

it

any organisms and germs which

so as to kill

contain, one

is able,

merely by subjecting this sterilized

it

may

fluid to

and chemical influences, to cause it to ferment in
an unmistakable manner and swarm with living Bacteria, such a
procedure and its sequence could scarcely be otherwise regarded
certain physical

than as a demonstrable proof of the truth of the physico-chemical
theory, and as an equally cogent disproof of M. Pasteur's excluThe same experiments
sive " germ theory " of fermentation.

would coincidently
so-caUed

"

afibrd clear evidence as to the occurrence of

spontaneous generation " f.

* Proc. Eoy. Soc. vol.
t This term

will,

xxi.

(1873) pp. 333 & 337.
after a time be discarded, because under

I hope,

it

have been included, which are liable to be improperly
confounded with one another. One process, which I designate by the word
archebiosis, includes the actual origination of living matter, its de novo forma-

two

distinct processes

tion; whilst the other, heterogenesis, signiQ-^Sdi, particular transformation of

already existing living matter.

1*

some

.

4
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In the experiments of

this

kind

ON THE

now

to be described I have

recourse to the aid of a stimulating physical influence

had

(viz. heat),

which has been much more sparingly resorted to by other invesby myself, on previous occasions I have also
made use of certain chemical agents (viz. oxygen and liquor potassae) under conditions as novel as they are stringent.
In several
tigators, as well as

;

respects, indeed, the experiments about to be recorded differ

much

from those hitherto made for the purpose of throwing light upon
the two correlated and much vexed questions, as to the conditions
of origin of fermentations, and as to the present occurrence or
non-occurrence of archebiosis

Whilst I have been careful to call to my aid all those conditions
and influences which were admissible and might, within the nar-

row boundaries of

a strictly trustworthy experiment, be supposed

to favour the process of fermentation, I have also neglected

precaution, however trivial, which has hitherto been insisted

no

upon

as needful for the completeness of the preliminary destructive
process.

I have stedfastly sought to destroy every trace of pre-

existing living matter within the glass-bounded field of experi-

ment, without unnecessarily deteriorating the mere organic matter.
With this end in view, in a large proportion of the experiments
the precaution has been taken, after boiling the fluids and hermetically sealing the vessels, to immerse them in an inverted position
in a can of boiling water for 5"-15". By this means the portions of

the retort- or flask- walls which, during the boiling over the flame,
are only exposed to brief contact with the boiling fluid or to steam,

come during the boiling

in the can continuously into contact
An interval of three
with the infusion itself heated to 212° ¥.

quarters of a minute must, in these cases, be allowed to elapse after

the sealing of the tip of the retort or flask before

it is inverted and
plunged into the boiling water, in order that this over-heated tip
may not crack by coming into contact with the fluid within. This
accident will also be diminished in frequency by long practice, and

by careful sealing in such a manner as to avoid any inbending of
When a minute crack has occurred, it is always

the glass.

rendered obvious, during the period that the vessel

is cooling, by
Such a vessel must
observation as an air-con-

a line of small air-beads starting therefrom.
of course be rejected, or only kept for

taminated specimen.

A few words are

desirable as to the best

mode

of subjecting

the experimental fluids to any given generating temperature.

CONDITIONS FAVOTJBING FEEMENTATION.
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In my earlier experiments, as well as in a few of those which
were made in connexion with this research, I had recourse to the
method of immersing the experimental vessels in a large beaker
The temperature
or pan containing water and a thermometer.
of the water in such a vessel was raised to the required extent
by a spirit-lamp or gas-flame. But without frequent watching
and great care this method is almost sure to entail greater fluctuations of temperature than are at all desirable.
I have therefore now for some time had recourse to the ordinary incubator

employed in physiological laboratories, supplemented by one of
the ingenious and valuable gas-regulators* devised by Mr. E. J.
Page, B.Sc.

This combination of apparatus gives us a

warm

chamber which may be maintained almost indefi.nite]y at any given
temperature. The variations, extending over several weeks, may
with care never exceed one degree Fahrenheit. In carrying out
this research I have latterly found it convenient to employ two
incubators, in one of which the experimental fluids could be exposed to a very high generating temperature, and in the other to
moderately high temperatures.
It

is

more than ever necessary

regulator

when

to

employ an

efficient

heat-

the generating temperature to which the fluid

is

very high, because an accidental rise even of
a few degrees might prove detrimental to the initiation of fer-

to be subjected

is

mentative changes

—more especially

if

the fluids remained exposed

A caution

to this unduly elevated temperature for several hours.
is

needed, however, as regards the

in these experiments.

A

mode

of using the incubator

thermometer whose bulb

is

exposed to

the air of the chamber does not afibrd a correct indication of the

the temperature of an experimental fluid contained in a closed

which has been resting for several hours upon its
fluids would probably always be
higher than that of the air, which the thermometer registers.
A much more correct means of judging of the actual temperature of any experimental fluids contained in the incubator is
obtained by allowing the end of the thermometer, like the experiglass vessel
floor.

The temperature of the

mental vessels, to rest upon the floor of the incubator. It is
of importance to regulate the temperature of the incubator in
accordance with the reading of a thermometer thus disposed,
since

in

the

absence of such a

precaution the experimen-

* Described in Proceed, of Ohem. Soc, Jan. 1876,

vol.

i.

p. 24.
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6
tal fluids

would mostly be exposed to temperatures higher by
as I have ascertained by actual

—

7°-10° F. than had been intended
trials.

Heat as a Promoter of Fermentation.

II.

The

great dependence of the processes of fermentation

upon

It is known, for
one of the commonplaces of science.
instance, that nearly all such processes, if not all, cease at about
41° F. (5° C), and, speaking generally, that they increase in energy

heat

is

with successive increments of heat
86° F. (80° C.)

till

a temperature of about

been considered that
temperatures between 77° and 95° F. (25° and 36° C.) were those
is

most favourable

reached.

It has hitherto

for fermentations.

The upper

limits of favourable

temperature, however, had not been carefully defined

was the case especially in regard

;

and this

to the occurrence of fermentation

in previously boiled fluids.

In previous experiments

of this class

no one had, so

far as I

am

aware, designedly made use of a generating temperature above
100° F. (38° C.) the heat employed by some investigators has
indeed been only too frequently below 77° F. (25° C). Previous
;

month of August 1875, I had myself never purposely
employed a generating temperature above 100° F. but early in
that month I discovered that some boiled fluids which remained
barren at a temperature of 77°-86° F. would rapidly become turbid
and swarm with organisms if maintained at a temperature of
115° F. (46° C). This important fact was ascertained whilst ex-

to the

;

periments were being made with hay-infusions and milk which
had previously been subjected to destructive temperatures considerably higher than 212° F.

Soon after I discovered that an incubating or generating temperature as high as 122° F. (50° C.) may be had recourse to with advantage in dealing with some fluids. Organic infusions which would
otherwise have remained barren and free from all signs of fermentation, have

under

But although

its

influence rapidly become corrupt and turbid.

the high temperature proves to be so favourable for

it must
would be equally provocative in respect to
all organic fluids. The conditions most favourable for the initiation
of such changes must be separately studied for each kind of fluid
with which experiments are being made, since important speciflc

initiating chemical changes of a fermentative type in some,

not be assumed that

difl'erences

may be

it

encountered.

I have already, however, ascer-
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temperature of 122° F. (50° C.)

just as

is

favourable for the fermentation of milk and of hay-, turnip-, and

other vegetable infusions, as
Shortly after

it is

for urine.

my first announcement of this fact in June

1876*,

was made known by Professor Cohnf that Dr. Eidam had also
discovered that certain organisms would grow and multiply rapidly
at this high temperature in infusions of hay, though it was one
which proved fatal to Bacterium termo, TorulcB, and other allies.
He moreover stated that the organisms found under these contions were invariably Bacilli.
To this latter point I shall have to
it

return in a subsequent part of this communication.

What I have now to say concerning the simple influence of
122° P. as an initiator and promoter of fermentation in boiled
may be comprised in a very few words.
Where the initial acidity of urine, is such

fluids

that

it

requires

more than 6 minims (I5 per cent.) of liquor potasssej
to the ounce (of 480 minims) to ensure its neutralization, I have
found that such a fluid after it has been boiled 2" over the flame
less,

or not

and 5"-10" in a can of boiling water, will almost invariably ferin 15-48 hours if kept at a temperature of 122° F.§, though
it will rarely or ever undergo this change at a temperature of

ment

77°-86° r.

Where the acidity corresponds to 7 minims of liquor potassae per
ounce, a specimen of urine, boiled as above, sometimes ferments

and sometimes does not.

A ixrine whose acidity equals

8 minims

of liquor potassse per ounce (nearly 1| per cent.) has only been
known to ferment on two or three occasions out of numerous trials ;

and where the

acidity has been higher than this, the fluid has in-

variably remained barren under the stimulus of a temperature

of 122° F. acting alone

—that

is,

without the additional aid of

other promoters, such as oxygen or liquor potassse.

When

a urine whose

initial acidity

equals seven or eight minims

of liquor potassse per ounce has fermented after boiling, this has

been sometimes attributable to the fact that the specimen in ques* Proceedings of Eoyal Society, No. 172,

vol. xxv. p. 149.

t Beitrage zur Biolog. der Pflanzen, Bd.

ii.

J

A

Hft.

2,

1876, p. 268.

5'84-per-cent. solution (see p. 16).

§ I have,

kowever, found a diabetic urine of

five

minims of

acidity (sp. gr.

1040) invariably remain pure after a short boiling, even when kept at a heat
of 122°

R
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tion has deposited phosphates before

and thus has had

its acidity

The behaviour of

it

THE
reached the boiling-point,

lowered*.

a specimen of urine prepared in the

manner

under the influence of a lower temperature and afterwards under that of tbe
Thus, to take an example from my note-book, two specihigher.
cimeus of a urine whose sp. gr. was 1025, and whose acidity was
equivalent to five minims per ounce of liquor potassse, were kept
at a temperature of 80° F. for eight days without undergoing any
change but within twenty-four hours after they had been transferred to a temperature of 122° P. they were in full fermentation.
above indicated has several times been tested,

first

;

The powerfully stimulating influence of a temperature of 122° F.
In addition to causing
also be easily seen in another way.

may

certain fluids to ferment which

would otherwise remain barren at
it shows its influence upon

ordinary temperatures (77°-86° F.),

those fluids which will ferment at these lower temperatures,

bringing about such a change with

much

by

greater rapidity.

No fluid serves better for stowing these relative effects than urine
which has been neutralized with liquor potassse before the process
of boiling, because, though it will mostly ferment at the lower init does so with diflBculty and only after
Thus I have found that a urine whose acidity required ten to twelve minims of liquor potassge per ounce for neutralization, would (after sucb admixture and an ebullition of five
minutes' duration) not ferment under 12-15 days, if kept at a
temp-^vrature of 70°-73° F., though such a change would show
itself in 15-30 hours at a temperature of 122° F.f
In previous paragraphs, when speaking of the degrees of acidity
of urme which would permit of its fermenting after ebullition at a

cubating temperatures,

many

days.

temperature of 122°
dity

—

its acidity,

F., I

that

is,

have always referred to

its initial aci-

previous to the process of ebullition, not

* See p. 53.

t Whilst such comparisons are so easily to be
plainly

show the superior

efficacy of

made by

others,

mentation, one can only marvel at the attempts of Prof.

Dr

Roberts to throw discredit upon

and

will so

a temperature of 122° F. in initiating fer-

my statements

on

Tyndall and of

this subject.

It

is

to

me

surprising that Dr. Roberts (see Proceed, of Royal Soc. No. 176, vol. xxv. p. 456)
could have resorted to so unscientific a method of testing the truth of such a

simple statement. The method adopted by Prof. Tyndall was perhaps not at all
more appropriate, though, as usual, he is very sparing in his narration of details
(Phil. Trans. 1876, Part 1, p. 57), so that it is more difficult to be quite cerain what he did.
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a distinction of considerable importance.

If we take a urine whose acidity equals 10-15 minims of liquor potassae per ounce, if we boil it and subsequently keep
time in the incubator at 122° ¥., it remains barren

opening the vessel and testing
has been reduced to

five, four,

its acidity

less

lind that this

or two minims per ounce

given specimen of urine at 122° F.
its

for a long

and yet on

;

The occurrence or not of fermentation

even be neutral*.
of

we may

it
;

is,

may

it

in

any

therefore, not a question

or greater acidity at some period subsequent to the

process of boiling, but of

degree of acidity at the time of

its

by the heat plus the large
amount of acid, which are not produced by the heat and a smaller
amount of acid and these effects may be merely germicidalj or
they may be more purely chemical in their nature f.
Effects are produced

ebullition itself.

;

III.

Oxygen as a Promoter of Fermentation.

Early in the present century Gay-Lussac assigned to oxygen an
all-important role in the initiation of fermentative changes.

and
"

his followers regarded the

primum movens

it is

was

" in

all

oxygen of the atmosphere

fermentations

He

as the

—a doctrine which, though

in the present day generally admitted to be too exclusive,

But even now no
common with other

for a long time almost universally accepted.

one questions the fact that oxygen acts in

agencies as a powerful inciter of fermentation and putrefaction.

I freely admit this latter proposition, although I have brought
forward some evidence tending to show that certain fermentative
processes

may be

initiated just as freely (or rather

more

so) in

closed vessels from which almost the whole of the air has been expelled

by

boiling, as in others in

sequently oxygen,

is

present in

which atmospheric

much

air,

larger quantity

and con-

J.

* See further on, at page 47, footnote *.
t The fact itself is shown by the different influence of potash upon an acid
urine according as it is added before or after the process of boiling. A urine
of twelve minims' acidity to which sis minims per ounce of liquor potassce has
been added before boiling, will ferment freely under the influence of 122° F.
but if this same urine had been boiled in its fully acid state, and the six minims
per ounce of liquor potassse were added afterwards, no such result would follow
or if it ever did ferment, it would be only rarely and after an interval of many
days. This is an anticipation of a subject to be considered further on, but which
;

it is
\

useful to note here.
'

Beginnings of

XXX., xxxiii.,

Life,'

and xxxvi.

Appendix 0,

expts.

viii., ix., xiv., xv., xviii., xx.,

xxvi.,
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The explanation of this

THE

fact is probably to

position that, in starting the fermentation of
tion of pressure

may

be of as

much

be found in the sup-

some

fluids,

diminu-

or even of more importance

than contact with free oxygen. This appears to hold good for hay-

and turnip-infusions, "With some other
oxygen seems to be decidedly more potent

fluids the influence of

as a co-initiator of fer-

mentation than that diminution of pressure which

by hermetically
ceased to boil.

sealing the vessel

Urine

is

is

brought about

before the fluid within has

an example of

this latter class.

Fig. 1.

Eetort with platinum electrodes.

I have made only a few experiments bearing upon the eff'ect of
adding oxygen to boiled urine contained within retorts from whicli
air has been expelled ; but to these I now refer, partly because
of the nature of the results obtained, though principally because
I shall be able to call the attention of other investigators to a

method which may hereafter prove capable of throwing much
upon the conditions favouring the fermentation
of other boiled fluids, and perhaps upon the morphological varia-

additional light

—

bility of ferment-organisms
since it enables us at will to modify
the constitution of the fluid and the pressure to which it is sub-

we also expose it to varying amounts of oxygen.
In order to ascertain the efl"ect of the addition of oxygen gas

jected, whilst

to boiled urine contained in a sealed vessel from which air has been

expelled by boiling, I have

made use of a

retort

(fig. 1),

into the
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shoulder of which two platinum electrodes have been inserted.

Such a

retort

may be charged with

boiled for the requisite time

;

and

metically sealed whilst the fluid

the urine may be
drawn-out neck may be her-

acid urine

its

is still

;

boiling.

has cooled, or after an interval of some days,

After the fluid

we can

easily liberate

a quantity of oxygen and hydrogen gas within the closed vessel
by connecting its platinum electrodes with the poles of a suitable
galvanic battery.
We are thus able, by comparison, to ascertain
whether the addition of these gases and the other alterations involved, exercise any appreciable efl"ect in hastening the process of
fermentation or in otherwise modifying its course or its products.
From the few experiments which I have already made with the

view of throwing light upon

would seem that the
marked influence when it is

this point, it

addition of oxygen exercises the most

allowed to operate in conjunction with liquor potassse liberated
from its tube almost immediately afterwards.
I have as yet made only a few experiments in which the influence of oxygen without liquor potassse was tested with acid
urine.
In these, closed retorts were employed which had been
sealed after the fluids had been boiled for six minutes, oxygen was
liberated by electrolysis, and the vessels were subsequently kept
at 122° F. The results of the experiments were as follows
In one of these trials with a urine whose spec. grav. was 1025,
and whose acidity was capable of being neutralized by five minims
:

of liquor potassse to the ounce, the fluid became turbid after

the expiration of six hours, although, before the oxygen had been

had been exposed to a temperature of S0°90° F. (21-26° C.) for eight days without its contained fluid underliberated, this retort

going any appreciable change.

In three experiments with a specimen of urine whose specific
whose acidity was equivalent to eight minims
of liquor potassse to the ounce, no general turbidity was noticed,
though towards the end of the second day a very distinct amount
of flocculent deposit was seen in each of the vessels*.
On opengravity was 1026, and

ing one of these retorts at once

(after shaking its contents),

and rotatory movements,
were found, some of which had grown into filaments, though they
were not very numeroas in each field. The fluid in the two other
retorts underwent no very appreciable change during the next
Bacilli of diff'erent sizes, with progressive

*

No

boiling.

cloudiness of the fluid had been produced during

the

process of

12
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and when these vessels were opened their fluids were
found to contain a sparing number of active Bacilli of dif-

four days
also

THE

;

ferent lengths.

In two other experiments, in which the urine was slightly more
9 minims of liquor potassse to the fluid-ounce for
neutralization, a deposit formed more slowly and was smaller in
amount. It was ascertained to consist principally of abortive
crystalline matter and the Bacilli, though present, were scarcer
still
^not more than one or two being seen in each field of a No. 9
" immersion " object-glass of Nachet, with a No. 3 eyepiece.
Finally, in two experiments with a urine. of extremely high
acidity (represented by 20 minims of liquor potassge to the ounce)
and a specific gravity of 1026, there was no appreciable nakedacid, requiring

;

—

eye change after eight days, other than the presence of a very
slight amount of sediment in each.
On subsequently opening
the retorts, no organisms were found in their respective fluids, and
the scanty sediment was ascertained to consist of more or less

abortive crystals together with amorphous mineral matter.

A few other experiments in which the liberated oxygen was
brought into play almost simultaneously with liquor potassse, will
be subsequently referred to (p. 25).
IV. Liquor PotasscB as a Promoter of Fermentation.

known for some time that the presence of
and especially potash, favours the occurrence of fermen-

It has been well
alkalies,

tation or putrefaction in suitable media.

in his

'

Chimie Organique,' said*, "

in the moist state, do not oxidize

Grerhardt, for instance,

Many

bodies which, alone or

on exposure to

air,

undergo com-

bustion as soon as they are subjected to the influence of an

alkali.

Thus pure alcohol can be kept exposed to the air indefinitely
without becoming acid but when it is mixed with a little potash,
it quickly absorbs oxygen and becomes converted into vinegar and
It is clear from this that potash ought
a brown resinous matter.
A little further onf, the same
to favour certain fermentations."
eminent chemist thus gives expression to a more familiar, though
related, fact
"It is known that meats and vegetable substances
;

:

—

pickled in vinegar are preserved from decomposition at least

The majority of acids produce the
same eff'ect as vinegar."
The action of alkalies and of acids in favouring and retarding

for a certain time

*

Tome

iv.

1856, p. 547.

t

Loc

cif.

p. 556.
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many

very generally recognized, more especially since

attention was prominently called to one side of the subject by

He found that some neutral or slightly alkawould ferment more easily than otherwise similar
boiled acid fluids, tkough he made no observations as to the comparative influence of acids and alkalies upon unboiled fluids.
Taking into consideration a limited group of facts only, he endeavoured to account for them in a manner which, if not adverse
Pasteur in 1862*.

line boiled fluids

did not sufficiently appreciate, the wider point of view of

to,

Grerhardt.

Yet this wider point of view and the relative influence of acids
and alkalies may be demonstrated with the utmost ease, as I
Thus, if two portions of an acid infusion
pointed out in 1870 fare exposed side by side at a temperature of 77° F. (25° C), fermentation may be made to occur earlier, and to make more rapid

progress in either of

them

drops of liquor potassse

;

at will

by the simple addition of a few

and, on the other hand, if a neutral infu-

two portions placed, side
nnder the same conditions, fermentation may be retarded
and rendered slower in either of them at will, by the simple addition to it of a few drops of some strong acid.
sion be taken and similarly divided into

by

side

A neutral or faintly alkaline organic solution can in this way
be demonstrated, to possess a higher degree of fermentability
than an otherwise similar acid organic solution. It seems therefore obvious that the higher tendency to undergo change of these
fluids

might be

less easily stifled

than the lower tendency pos-

sessed by acid infusions, and consequently that the changes ca-

pable of taking place in boiled neutral and acid infusions respec-

might be very different; the previous boiling, that is,
might not prevent the higher fermentability of neutral infusions
from still issuing in fermentation, though it might much more

tively

frequently extinguish the lower fermentability of acid infusions.

Numerous experiments by

different observers

strated the correctness of this inference.

have now demon-

Boiled acid infusions,

guarded from contamination, mostly remain pure and barren if
kept at or below 77° P. (25° C), though some of the same infusions similarly treated, except that they have been rendered neutral

by the addition of an

alkali, will

oftentimes become corrupt

* Ann. de Chimie et de Physique, tome Ixiv. p. 58.
t Nature, July 14, p. 227.

—
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and swarm with organisms even at

When

ture.
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this comparatively

low tempera-

subjected to a high temperature (122" F.), these

previously boiled neutral infusions will

more frequently

still

fer-

ment, though this very strong stimulus will (as we have seen)

some otherwise barren acid infusions to ferment and
swarm with organisms.
In the summer of 1875 I first made experiments with urine to

also cause

ascertain whether

it

followed the rule above alluded to

whether, like other acid
creased

fluids,

by previously neutralizing

—that

is,

fermentability would be in-

its
it

with liquor potassse.

This

preliminary inquiry was soon answered in the affirmative.

Then came the more important question as to the cause or
mode of production of such increased fermentability. Tor two
reasons urine seemed to

me

to be a fluid specially favourable for

use in attempting to throw light upon this problem:

-Jlrsf,heca.u8e

of the unanimity of experimenters as to the fact that,
in its acid state

barren

*;

and

and subsequently guarded,

secondly, because the

it

marked

when boiled

invariably remained

acidity of urine

would

necessitate the use of liquor potassae in easily measurable quantities,

even when providing for the neutralization of such small porcommonly employed in these experimentsf

tions of fluid as are

Two

alternative views are possible as to

fact in question

of

:

— (1)

It

may be due

the cause of the
germs "

to the " survival of

some of the ferment-organisms in the boiled neutral

sions, as

Pasteur asserts

;

or (2)

it

may be due

to the

infu-

mere

chemical influence of potash in initiating and favouring the

molecular changes leading to fermentation, as originally suggested by Gerhardt.
This important question would seem to be so capable of being

by crucial experimentation as to make it not a little remarkable that no such attempt was ever made by M. Pasteur.
settled

Thus, the fluids

may be

boiled in their acid state so as to kill

germs and organisms, and to these
liquor potassge may be added in suitable quantity +.
their contained

of a

number of such experiments should be

* This was

my own experience

also at the time.

all

fluids boiled

The

results

sufficiently decisive to

It

was not till a

later period

that I began to obtain the results with high incubating temperatures, which have

already been recorded (p. 7).

t Mostly from 1 to 1^ fluid-ounce has been made use of by me.
\ A few experiments of this nature were first made by Dr. William Eoberts
with hay-infusion (Phil. Trans. 1874,

vol. clxiv. pt. 2, p. 474).
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enable us to

fix

upon the true mode

operates in determining fermentation.
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in which liquor potassse
If the fluids to which

is added in suitable quantity still remained barren
then such experimental results would unquestionably favour the
first interpretation, viz. that given by M. Pasteur and adopted

boiled potash

If, on the other hand, the addition of
the boiled liquor potassse to the urine which has been boiled in
its acid state suffices to convert this previously pure fluid into

by other germ-theorists.

a turbid liquid teeming with ferment-organisms, then

it would be
shown that the increased fermentability of neutraurine was ascribable to the second cause, viz. to the che-

conclusively
lized

mical influence of the liquor potassse in initiating fermentative
changes, whatever the precise nature of these early changes may
be,

whether

Some

(«) partly vital, or (h) at first purely physico-chemical.

made with an apparatus
employed by Dr. Roberts in the very few

preliminary experiments were

closely similar to that

Fig. 2.

Plugged Flask with liquor-potassse tube.
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experiments which lie undertook with hay-infusion. Small narrownecked flasks were taken capable of holding nearly 3 oz. of fluid
and each of these was about half filled with a measured amount of
fresh unfiltered urine, whose degree of acidity had been previously
ascertained by carefully finding the exact number of minims of
the liquor potassae of the British Pharmacopoeia which were
needed to neutralize 1 ounce of it *. Quantities of liquor potassae
;

'

just sufiicient to neutralize the

'

amount

of urine intended for each

were then enclosed in a number of glass tubes, each of which
had a small bulb at one extremity and a similar bulb near the
other end, beyond which it was drawn out as a thin proloogation

flask

and bent

at

by heating

an obtuse angle.
in a flame before

it

Each

was charged
open capillary ex-

of these tubes

immersing

its

tremity in the requisite quantity of liquor potassse, contained in a

When the whole of the measured
minute porcelain capsule.
amount of alkali had thus been forced into the glass tube, this was inverted, and its capillary extremity was sealed in the spirit-lamp
flame.
Its neck was then wrapped round with cotton-wool, and
the tube itself was inserted into one of the flasks in such a manner
that the cotton-wool might act as a plug thereto, whilst the capillary extremity of the tube just touched the bottom of the vessel.
The flasks being thus charged and arranged, the urine in its
When
altered acid state was boiled over a flame for five minutes.
the fluid had cooled, the tube was pressed down slightly so as to
break off its capillary extremity and immediately afterwards a
;

flame was applied to the external bulb of the tube, so as to expand
its

contained

air.

The measured amount of liquor

potassae

was

thus expelled into the sterilized urine; and the flask was then
placed in an incubator and

maintained at a temperature of
104°-113° F. (40°-45° C.)t.
Some tentative experiments were made in this manner with

whose specific gravity varied from 1020 to 1025, and
whose acidity was such that 7-15 minims of liquor potassae per
ounce were required for neutralization. In nearly every case it

fresh urine

* In these

first

experiments the liquor potass^ was delivered from a subcuta-

neous injection-syringe, minim by minim when the point of saturation was nearly
reached.

It

may

be well to mention that the solution of potash above

has a sp. gr. of 1058, and that

ounce of water (5"84 per

it

cent.).

from Mr. W. Martindale, of 10

No
riments.

named

contains 27 grains of caustic potash to the fluid-

What I have used has always been
New Cavendish Street, London.

purchased

higher incubating-temperatures were used in these particular expe-

CONDITIONS FAYOFRING FERMENTATIOlsr.

17

was found that tbe urine became lighter-coloured and turbid in
two or three days. Other experiments showed that a slight excess
of liquor potassse tended to retard or even prevent the occurrence
of fermentation, though a quantity of liquor potassse notably

below that needed for neutralization was found to be e£B.cacious
in inducing it, and that, too, almost as rapidly as if the neutraliEven when the liquor potassse was
zation had been complete.

added in quantity only
tation

still

took place in

fermenthough in such cases the

sufficient for half-neutralization,

many

instances,

was usually delayed for five or six days.
In all these trials it was found that the fluid, when turbid,
was not foetid its odour was for the most part scarcely at all
altered, though at times it was rather more marked than usual.
The organisms found in the fermenting urine were in all cases
the same, viz. Bacilli, either short, medium size, or in the form
and not the ferment thought by Pasteur to be
of long threads
result

;

—

the invariable cause of the conversion of urea into ammonic car-

bonate and water*.

Sometimes only the short unjointed rods were

found, though more frequently these were mixed with varying

amounts of longer Vibrio-like bodies, and with threads such as I
and others have generally spoken of as Leptothrix.

The

me

results of the foregoing preliminary experiments induced

to seek other, stricter methods, free from

two possible sources

of fallacy which might be thought to have influenced the results.

Thus, as the whole of the tube containing the liquor potassse was

not immersed in the boiling

vapour within

the-

fluid, it

was possible that the heated

tube was not certainly sufiicient to

the small quantity of air also contained within
of the liquor potassse.

It

it

sterilize

above the level

would have been easy to meet

this

source of uncertainty by boiling the closed liquor-potassse tubes

them into the expeBut the other possible

in a vessel of water for a time before inserting

rimental flasks containing the urine.

still have remained.
It might be said by
some that the cotton-wool plug, which hitherto had been deemed to
be thoroughly efficacious as a protective barrier between the impurities of the outside air and the boiled fluid, was itself a nidus
for germs, some of which, unkilled by the steam of the boiled fluid
(by which, of course, the wool has been saturated), subsequently

source of fallacy would

found their way into the fluid within the flask. This objection has
been urged by Prof. Tyndall against some experiments made by
Dr. William Eoberts and if it is a valid objection (which I very
;

* Aun. de Ohim. et de Phys.

LINN. JOUEN.

ZOOLOGY, YOL. XIY.

t.

Ixiv.

(1862)

p. 50,

2
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much doubt), there would be an end to the long-established repute
tion of cotton-wool as a protective filter in such experiments.
To get

rid,

however, of

all dovibt

-p-

g

of this kind, I determined to repeat

the urine and liquor-potassse expe-

riments

with

vessels from

hermetically

which

air

sealed

had been ex-

pelled by boiling, and to take the

further

precaution of boiling the

liquor-potassse tubes before insert-

ing them into the experimental vesIt

sels.

was

safe at once to resort

to such a method, because I had

previously ascertained

that urine

neutralized before boiling would fer-

ment

in such closed airless vessels

almost, though not quite, as freely
as in flasks

plugged with cottonThere was, therefore, nothing
unduly restrictive in the proposed
wool.

conditions.

The new mode of procedure which
I

devised was

lows

conducted

as

fol-

:

In the first place a stock of liquorhad to be prepared

potassse tubes

beforehand containing

convenient

amounts of liquor potassae.
Some
were charged with 8, others with 10,
and others with 12 or more minims.
Those containing the same quantity
were kept together in separate
batches duly labelled and ready for
use, as occasion required, according

to the degree of acidity of the urine

with which experiment was to be

made.

In order

to

ensure perfect

accuracy in the measurement of the
liquor potassse, I have of late

use of a small burette-tube
.

.

T

graduated to minims and

r-

made

(fig.

\

fitted

3)

with

x,

..

.

,

^

±>urette-tube for measuring
liquor potassce
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a stopcock, with which even half-minims can be delivered with
ease*.

Having prepared a number of small glass tubes closed at one
end and drawn out at the other, I proceed to charge them with
measured amounts of liquor potassse. As in the previous experiments, the liquor potassae is delivered into a little porcelain pot
and the open capillary extremity of the glass tube previously
,

Bunsen's burner,

immersed
hand the little porcelain vessel may be placed in the angle between two bottles, so
that the upper end of the heated tube inclines against them,
partly for support and partly that it may cool more quickly.
In two or three minutes, when the whole of the liquor potassee is
forced into the tube, this is to be inverted, and its shoulder, where
well heated in the flame of a
therein.

When

no more suitable rest

is

is at

Fig. 4.

Liquor-potassffi tubes with capsule

it

begins to narrow

that the tube
* This
Street,

little

(fig.

and stand.

4,*), is heated in a spirit-lamp flame, so

may be drawn out

instrument was

made

for

still

me by

more in
Cetti

and

this

situation.

Co., of 11

Holborn, London.

*2

Brooke
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Subsequently the end of tube

is

bent, in the

acd then hermetically

figure (c),

THE
manner shown

in the

sealed.

Thus prepared, the tube should be just half full of

liquor po-

been diminished as much as possible
and its tip is so arranged that it may be easily broken off by a
slight mechanical shock.
These last steps in the preparation of
Its length will have

tassae.

;

the liquor-potassse tubes are best carried out with the aid of a

very small spirit-lamp flame, as they require to be done slowly

and with

care.

On

the one hand,

part of the tube should be

necessary that the bent

it is

weak enough

to break readily

when

jerked against the wall of the experimental vessel in which
afterwards enclosed

weakened

as to

;

make

internal strain which

and, on the other,

must not be

so

it is

much

break too easily or be unable to bear the

it
it

sion in boiling water.

it

will

have to undergo during

This, in fact,

is

paration of the liquor-potassse tubes.

immer-

its

the final stage in the pre-

A number of them,

after

they have been hermetically sealed, are to be placed in a suitable
vessel containing warm water; and they are then to be raised to
the temperature of 212° F. (100° C.) for the period fixed upon.

As

in these experiments I soon found that the longer or shorter

duration of the period of boiling of the liquor-potassae tubes
did not appreciably influence the results, they were, for the most
part, boiled for 15"-20"

only—though in many cases it was much
two or three they were boiled for 2 hours. Thus
prepared, the tubes were set aside in compartments labelled according to the number of minims of liquor potassse which they
longer, and in

contained.

A stock of

such tubes being ready to hand, experiments

be made at any time.

A suitable

taken, whose specific gravity

of acidity

is

to be

is

specimen of fresh urine

to be ascertained

most carefully estimated.

may

is to

be

and whose degree

This latter process

I have carried out by taking exactly 1 fluid-ounce of the urine

and adding liquor potassse to
tube

till

it,

minim by minim, from the

the point of saturation

is

nearly reached.

burette-

Thereafter

the alkali has been added in half-minims at a time, and tested
between each addition with litmus and turmeric paper so as to
make quite sure of the time of complete neutralization*. In order
* It is not unimportant here to add that the test-papers which I have used
have been those sold by Mr.W. Martindale, of 10 New Cavendish Street, London.

They are
pital.

similar to the papers used in the wards of University-College

By

careful trial I have ascertained that

-J

of a

minim

Hos-

of liquor po-
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to facilitate this part of the process, I have

measure
orifice,

the

(fig.

21

made use of

5) having a rather narrow

Fig.

a lipped

5.

which can be easily covered by

thumb

so as to allow its contents to

be shaken for the thorough admixture
of each quantity of liquor potassse with
the urine to which

it has been added.
These experiments have hitherto
been exclusively conducted with my
own urine and I have generally found
that which was passed in the morning
;

before breakfast very suitable for use.
Til is

has remained clear after
no phosphates being deposited

fluid

boiling,

during the process
usually

been

;

its

acidity

has

by 10-14
per ounce

neutralized

minims of liquor potassse
and its specific gravity has varied from
1020 to 1025.

When

the acidity of the urine with

which experiment

is

to be

made has

thus been accurately determined, one

can easily

settle

which

set

of

the Lipped measure for^xlmixturo
^^ potash.

already prepared liquor-potassse tubes
it will

be most convenient to employ.

I have generally

made use

of about 1-1| ounce of urine for each experiment, and, after
tass« in an ounce of distilled water may be recognized by the previously reddened litmus paper, whilst 5 of a minim in the same quantity of distilled water
may be detected by the yellow turmeric paper. The latter, though less delicate,

most certain indication, especially when a drop of the fluid to be tested
fall on dry turmeric paper.
As the fluid is absorbed by this
partly bibulous paper, a faint brown circle is seen for a moment or two when
the fluid is very faintly altalijie.
The importance of such details as this will bo
obvious when I say that, last July, urine which I tested in M. Pasteur's laboratory and found to have an acidity equivalent to 7^ minims of liquor potasses
gives the

is

allowed to

" legerement alcalin," according
reddened litmus paper recently used in his labo-

per ounce, was pronounced by M. Pasteur to be
to the indications of a slightly

ratory.

This was a most surprising difference

;

and I cannot say yet how

far

very different indications hitherto as to degrees of acidity and alkalinity
account for some of the discrepancies between the results of

our

may

M. Pasteur and

myself in the performance of these urine and liquor-potass^ experiments (see

Note

1, p.

180, of the 'Coraptes

Rendus'

for July 23, 1877,

has also something to say on the same subject).

Sept. 1877.

where M. Pasteur
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numerous

trials,

have found

it
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best in this series not to provide

liquor potassse sufficient to neutralize the quantity of fluid in
the unboiled state, but to make use of liquor potassse in a

two thirds or three fourths of this
amount— the former being, on the v^hole, the safest proportion*.
closed tube to the extent of

An

illustration will

make the mode

of procedure at this stage

If the urine to be employed has an acidity of 12 minims
clearer.
to the ounce, then 1 ounce of it should be placed
potassse
liquor
of
in each experimental vessel (retort or flask of about 2 ounces
Fig. 6.

Retort used in experiment, as described in

capacity)

;

and with

it

text.

a liquor-potassse tube containing 8 minims

its narrowed and bent
on the other hand, the urine had an
acidity of 8 minims of liquor potassae to the ounce, and only tubes
containing this amount of liquor potassse were at the time avail-

of this fluid should be also inserted, with

extremity downwards.

able for use,

If,

we should then have

to place in each experimental

and one of these 8-minim tubes.
properly charged, the neck of the retort or flask is to be

vessel 1 J ounce of the urine

When
* There

is

reason to believe

tliat

conditions other than the acidity of the

may

subsequently have to be taken into accovmt, since, although | may
seem quite favourable for one specimen, in another f of the amount of liquor

fluid

potassse

which would have been requisite for full neutralization before boiling
Such or analogous differences may have

appears to produce more speedy results.

to be ascertained also in regard to the urine of different individuals.

CONDITIONS PAVOURINQ PEEMENTATION.
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heated and drawn out to a narrow extremity, after which the urine
is

gentlj boiled for about two minutes over a flame, great care being

taken to avoid any waste of the

fluid

by spurting.

During the

continuance of ebullition the extremity of the vessel
cally sealed.

that

is,

Some

little

practice

on the one hand to

is

is

hermeti-

required to do this properly

seal the vessel whilst there is a gentle

outpouring of steam, and, on the other hand, to do

it

in such a

way that there is no inbending of glass at the sealed extremity.
Even a small amount of such inbending is very apt to lead to
a minute crack at the next stage.

After allowing an interval

of I of a minute for the sealed tip to cool a little, the vessel is
inverted, and in this position is at once immersed in a can of

Here

boiling water prepared, and ready to hand, for this purpose.

the experimental vessel

is left for

8 minutes or more.

Three purposes are served by this double process of heating.
In the first place, it simplifies the experimental conditions to get
by boiling

rid of the air

;

secondly, the speedy closure of the

and the prolongation of the heating in a can of boiling
water reduces the loss of fluid by boiling to a minimum and
thirdly, and principally, the inversion of the experimental vessel
during the second period of heating brings those upper portions

vessel

;

of the internal surface, as well as the outer surface, of the liquor-

may only
have come into contact with steam at 212° ¥.), into continuous contact with the heated fluid itself *.

potassse tube (which, during the boiling over the flame,

After the urine in the boiled retort has become cool, the liquor
potassge

is

allowed to mix therewith.

by shaking the

This

is

easily

brought about

retort or flask so as to jerk the bent capillary extre-

mity of the liquor-potassge tube against its internal surface. The
neck of the previously closed tube is thus broken off", and the
liquor potassse itself, owing to the comparative vacuum within
the experimental vessel, is forced out and mingles with the sterilized acid urine.

If six or ten vessels have been prepared in this

way charged

with the same stock of urine, some one or two of them may be
selected for " control " experiments.

tubes are not broken, whilst in

all

In these the liquor-potassse

the others they are

;

so that

when

subsequently placed in the incubator together at a temperature
*

The whole

of the internal surface of the liquor-potassEe tube

exposed to the influence of

modes of

heating.

its

is

similarly

heated and caustic fluid during these different

DK. BASTIAN
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the two sets of retorts constitute crucial experiments

capable of testing the influence of liquor potassse upon the sterilized urine.

What I have found to happen almost uniformly in about two
If suitable fluids are dealt
hundred of such experiments is this
acidity before boilingfresh
urine
whose
of
specimens
that
is,
with
does not require less than 8 minims of liquor potassae per ounce
for neutralization, and which, do not deposit phosphates on boiling the urine in the control experiments remains clear and apparently unaltered for an indefinite time whilst where the potash
has been allowed to operate upon the sterilized fluid, it becomes
turbid, lighter in colour, and swarms with organisms in from 18 to
:

—

—

—

;

36 hours, on an average. The period with difierent urines is sometimes less and sometimes more, though no great prolongation
occurs except through some alteration having been brought about
in the proper ratio which should exist between the acidity of the
boiledfluid and the

amount of liquor potassse which

is

added thereto.

Such delays in the occurrence of fermentation were common
enough during my earlier trials with this method; but now
that I have more carefully studied and ascertained some of their
causes, I am generally able to obviate them and ensure the supervention of fermentation within two or three days*.
This fermentation of urine to which liquor potassse is added
after boiling, unquestionably takes place more readily in a flask
plugged with cotton-wool than in a sealed retort from which
And that the slightly dimiair has been expelled by boiling.
nished readiness of the fluid to ferment in the airless retort

is

attributable to the absence of atmospheric oxygen, seems to be

confirmed by other experiments now to be recorded, in which
an increased readiness to change is exhibited by urine and
liquor potassa3 under the influence of nascent or less-diluted oxygen, liberated by electrolysis.
I have also in

two experiments with closed

flasks containing

urine and ordinary atmospheric airf liberated the liquor potassse
after the flask

and

its

contents had been boiled, with the effect of

finding fermentation take place several hours earlier than it did
* In a few cases this has occurred even when the urine has been heated in the
can for 1-2 hours. Thus, I hare seen it happen three times where the urine has
been boiled for one hour, and once where it has been boiled two hours. With
potash added beforehand almost to neutralization, I have twice seen urine fer-

ment even after three hours' boiling.
t The flasks having been hermetically sealed

whilst the urine

was

cold.

CONDITIONS FAVOURING PEEMENTATION.

25

compaaion retorts whose contents were similar, except
no atmospheric air. The liberation of the liquor potasses from the tube with a capillary neck
can only be brought about with great difficulty in a retort containing air and this was the reason of my giving up the conditions more favourable to the fermentation of the boiled urine, in
order to avail myself of the facile and automatic emptying of the
liquor-potassse tube which takes place in the retort from which air
has been expelled by boiling.
In a trial of the combined effects of oxygen and alkali upon
urine whose specific gravity was 1028, and whose acidity was neutralized by 18 minims of liquor potassse to the ounce, distinct turbidity of the fluid of the retort to which oxygen had been added
made its appearance in thirteen hours whilst in a companion
vessel similarly treated, except for the absence of free oxygen and
hydrogen, turbidity did not show itself till the expiration of the
in other

for the fact that they contained

;

;

forty-first hour.

On

when experimenting with urine whose
was 1023 and whose acidity was neutralized by
5 minims of liquor potassse to the ounce, I found that the fluid in
two retorts into which liquor potassse had been liberated, and also
a quantity of oxygen and hydrogen, became distinctly turbid in
five and seven hours respectively
whilst the fluids in companion
vessels similarly treated, except for the absence of oxygen and
hydrogen, did not show signs of turbidity before 22| hours.
This result was very remarkable, since, under the combined influence of liquor potassse, oxygen, and a temperature of 122° P., a
specimen of boiled urine became turbid much more rapidly than
a simple specimen of unboiled urine would have done, exposed to
another occasion,

specific gravity

;

a temperature of 77°-86° ¥.
It seems quite useless for me, in the present state of inquiry in

regard to these questions, to dwell upon the fact of the number of
times I have produced this or other results, or to describe them in

more

my

detail.

What

I seek to do

now

is,

by careful description of

methods, to enable others, who will exercise proper care, to

obtain similar results.
first place, refer

With

this object in view, I shall, in the

to certain causes of failure,

and to certain causes

of variation in the time of supervention of fertility in sterilized

urine under the influence of liquor potassse, to which I have already

drawn attention in a previous paper*, in order to show why
* Now deposited in the Archives of the Eoyal Society.

—
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failure has as yet attended tlie efforts of others to reproduce

these very delicate though crucial experiments.

At an

early stage

made by me

were
amounts of

investigation experiments

of this

to test the relative effects of different

liquor potassae in such experiments as I have just described.

I
found that if only two or three drops of this fluid were added
from a similar tube to a quantity of boiled urine when, in accordit would have required
more minims, such a specimen of urine was never

ance with the directions previously given,
10, 12, or

This convinced

fertilized.

me

fertilization in the

was not due to the survival of germs either
or in the small

amount of

air

other cases

in the liquor potassse

within the liquor-potassge tube, and

consequently that the heat to which this had been submitted had

been quite
as of

always

fluid, if it really

suffice to infect

The same

many

conclusion, viz.

contained living germs, would

ounces, a gallon or
that the

tube had been completely

potassae

One drop of this,

sufficient to sterilize its contents.

any other

upon me by the

fact,

more of

urine.

contents of the liquor-

sterilized,

which I frequently

was

also forced

verified, that

an excess

of liquor potassse to the extent of 1 or 2 minims beyond the

proper proportion would also invariably cause the urine to rea result
sterile in these experiments with airless vessels

—

main

which would have been impossible

if living

germs had really been

contained within the liquor-potassae tubes.

A

slight excess of

liquor potassse was, in fact, soon found to be rather

more

inhibi-

had been when experimenting with flasks whose necks were plugged with cotton- wool
as in those of my tentative first series, in which the fluids were, of
It was
course, exposed to the influence of atmospheric oxygen.
in consequence of this, and because on trial I have found that

tory in dealing with airless flasks than

it

a slight deficiency of liquor potassse was comparatively harmless,
that in the paper sent to the Eoyal Society last year, of which an
abstract only has been published, I counselled the addition in the

plugged-flask experiments of ^ of the quantity of liquor potassse
which would have been needed for neutralization before boiling,

and in those with closed
of

airless vessels its addition to the extent

f of such quantity.
In relation to the variable period of

fertility, to

which I

also

paper above mentioned, as occurring in
my earlier experiments, it may be well to quote the following re" This variability might, I think, be in a gi*eat measure
marks

called attention in the

:

—
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first, by a more strict attention than I at
bestowed upon obtaining or providing for the precise degree

obviated in the future,
first

—

secondly, by attention to a fact of the
which I was not at first aware, viz. that the
acidity of the urine in certain cases becomes notably diminished
by boiling. This diminution in acidity seems invariably to occur
where acid phosphates are precipitated by boiling. The result is,
that, wherever this occurs, the liquor potassse is liable to be added
to the boiled urine in a harmful excess, since the quantity sup-

of neutralization desired

full significance of

posed to have been required, and enclosed within the liquorpotassse tube,

was calculated upon the degree of acidity of the
had been lessened by boiling. In cases of pro-

fluid before it

longed heating this diminution of acidity may have been very apIn a specimen of phosphatic urine whose acidity was
preciable.
equal to 5| minims of liquor potassse to the fluid-ounce, I found
the acidity only equivalent to 4 minims to the ounce after the urine

had been boiled

for only 2 minutes.

In

all cases,

therefore, in

which, after a preliminarytrial,phosphates are found to be deposited

by boiling the urine,

it

would be proper

to estimate the acidity

with a specimen of the fluid which had already been boiled for
the period determined upon as that to be employed in the expe-

riments about to be made.

This

is

a precaution which should

in future never be omitted"*. ... "It

must not be forgotten

measured quantity of urine in the retort
before its neck is sealed, any excessive spurting away of fluid may
cause an alteration in the proper ratio between urine and liquor

also that in boiling the

potassse."

Another cause of variation
cimens of the same set

is

in the time of fermentation in spe-

the

diff"erent

rate of boiling to

the fluids have been subjected during the
whilst the fluid

is

first

being boiled over the flame.

period

which

—that

is,

Eapid boiling in

a retort or flask with a capillary extremity will very frequently

cause the temperature to rise as

above the boiling-point, as I

first

much

as 3^° 0. (nearly 7°F.)

ascertained in 1873t.

Acci-

dental variations in the rate of boiling, causing the temperature
to be raised to difierent points,

the same stock
is

diff'erently.

may thus

This, indeed,

afiect successive fluids of
is

another reason

why

desirable to curtail the period of boiling over the flame
* I would rather say

now

that

it is

these particular experiments.
t See

'

Nature,' vol.

ii.

(1870j p. 227.

it

and

better not to use such a fluid at all in
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experimental vessel has been

hermetically sealed.

Since the

first

announcement of

my new

experiments,

and

my

method, two English investigators have attempted to repeat them.
Their method of probefore the publication in detail of

cedure, however, has been inaccurate and probably vitiated by the

three causes of error above mentioned as having been pointed

my

now in the possession of the Royal
was certainly, according to their own statements,
vitiated by two of them, as I will now proceed to show.
After referring to what appeared to bim to be two sources of
fallacy in my mode of conducting these experiments (to the mention and consideration of which I shall presently return), Dr.
William Eoberts * says he determined to repeat them, but taking
out in

Society

original paper

it

;

He proceeded as folneck was charged with an ounce

care to avoid these alleged " defects."

lows

:

— "A flask with a longish

of normal acid urine.

The due quantity of

site to exactly neutralize this (as

liquor potassae requi-

ascertained by previous trials)

was enclosed in a sealed glass tube drawn to a capillary portion
The tube was then heated in oil up to 280" P., and
maintained at that temperature for fifteen minutes. The tube
was then introduced into the body of the flask. The neck of the
flask was next drawn to a narrow orifice
then the urine was boiled
for Jive minutes, and the orifice sealed in ebullition." Now, having
regard to the two passages which I have italicized, it will be seen
at one end.

;

that Dr. E-oberts's supposed repetition of
repetition at all

;

that

is,

culated to ensure failure,

my

experiment was no

he followed the very method most
and which even what was said in

cal-

my

published "Abstract " should have warned him against adoptingf.
As I shall presently explain, potash, siafficient to render the fluids

was added and this, together with the boiling
minutes before the vessel was sealed, was doubtless the

distinctly alkaline
for five

;

cause of Dr. Eoberts's failure.

The same Number of the Proceedings of the Eoyal Society
Note " by Professor Tyndall, in which he likewise
'

'

contains a "

announces the fact that he has failed to reproduce my results.
His mode of repeating the experiment was also erroneous, at all
events, in those of his trialsinwhiclx he
*

makes any mention of the

Proceedings of the Eoyal Society,' No. 176, vol. xxv. p. 455.
t See 'Proceedings of the Eoyal Society,' vol. x?v. p. 503.
'
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All that he says on this essential point is as
In some of the experiments the procedure described by
Dr. Eoberts was accurately pursued, save in one particular.
His potash-tubes, however, were exposed to a temperature of
280° Fahr., while mine were subjected to a temperature of 220°

metliod employed.

follows

:

—

"

.

.

.

These experiments of Professor Tyndall, therefore, like
my statement that

only."

those of Dr. Eoberts, will only tend to confirm

the addition of potash in excess leads to negative results.

have no other bearing upon

my

They

experiments, and they conse-

quently afford no evidence whatever as to the eflScacy of the two
precautions, the necessity for which they were destined to illusstrate,

and to whose discussion I

One

shall presently return.

other experimenter has also questioned

I cannot say that he has repeated

my

my results, though

experiments.

This

other than the illustrious French chemist himself,

In reply

to a brief note of

M.

is

none

Pasteur.

mine on the subject of these experi-

ments, which was sent to the Prench Academy, and in which
exact method of procedure was not described,

M. Pasteur

the fact as true, but denied the interpretation.

my

accepted

He, however,

instead of adding to the sterilized urine a quantity of liquor
potassae almost sufficient to neutralize

it,

added, as he says, solid

potash which had been heated to redness, or a solution of potash heated to 230° P. (110° C), and this in quantity sufficient to

render the urine " alkaline."

The result was

(as I should

have ex-

pected), that the urine so treated remained barren. This barrenness

I attribute to the fact that the potash had been added in excess

M.

Pasteur, on the other hand, attributed

it

;

to the higher tempera-

ture to which the potash had been heated, and proclaimed his modified

experiment as a triumphant vindication of the truth of his

previous theory.

And yet

it

was not even this.

His previous po-

sition was, that in neutral or slightly alkaline organic liquids cer-

tain germs were not killed at a temperature of 100° C. which

were

killed at 110° C.

Here, however, was liquor potassse, a

very strongly alkaline fluid, so caustic as to he capable of dissolving

protoplasm even when cold; and
that germs can,

100° C.

M. Pasteur would have us

when immersed

in

it,

resist

believe

a temperature of

— because he thought they did so in the very much weaker
Much

evidence would be needed to bring conviction to the
minds of physiologists on this point and as yet none has been

fluid.

;

offered.

At

present, therefore,

my

experiments have not been repeated

—
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by either of these investigators.
The trials they have made
most closely resemble those experiments of mine which illustrate the effects of adding

liquor potassae in excess
and the
tend to confirm mine, and illustrate
the restrictive influence of even a slight excess of this agent.
I now turn to the subject of Dr. Eoberts's criticism of my
;

results they have obtained

method, because in pointing out the untenability of his positions
T shall be able to throw some light

Two

upon

the subject generally.

him to the mode in which I
conducted my experiments, seemingly on the ground that in the
five experiments of this order which he had previously made, two
procedures were adopted which I did not imitate. Dr. Eoberts
objections have been raised by

thinks that I ought (1) to have superheated the liquor-potassse
and he thinks (2) that I ought to have allowed an interval

tubes

;

potash to mix with the boiled urine.

them and permitting the
Both these objections are

indorsed by Professor Tyndall

we have

of some days to elapse before breaking

very similar to the

M. Pasteur
(1) Is

it

;

first

of

;

seen,

an objection

they require, therefore, to be

critically

examined*.

necessary, or does any difference result from superheat-

heating the potash-tubes^.

—To the

subject, given

my

part of this question I

first

communication on this
an answer in the negative, and that for the follow-

had, previously to the date of

ing reasons

and, as

them had previously been urged by

first

:

(a) Quite early in this investigation I

made comparative experi-

ments to test whether any or what influence over the result would
be produced by prolonging the period for which the closed liquorpotassse tubes were heated
so that Dr. Roberts is in error in
supposing that they had been raised only for " an inconsiderable
In the majority of the experiod to the heat of boiling water."
periments they were heated to this extent for over twenty
minutes and in several of them they were boiled for one and
two hours. It was only when I found that this prolongation
;

;

of the boiling of the liquor-potassse tubes did not in the least
affect the result that I

contented myself with the shorter period

of twenty minutes.
* M. Pasteur virged the superheating of the potash-tubes on the ground, as
above pointed out, that a temperature of 110° C. was needed to ensure the death
of germs even in a strong solution of caustic potash.

ture so far as

this.

He

Dr. Roberts does not ven-

considers the high temperature needful in order to

ensure sterilization of the air within the liquor-potassse tubes.
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But I had, and

I

made known even

31

in the abstract of

my

paper, a convincing proof that this comparatively short period of

exposure to the temperatnre of boiling water was in fact sufficient
to sterilize the contents of the liquor-potassa) tubes

—

as well

the liquor potassse as the small quantity of air which they con-

This was to be found in the fact that one of these tubes

tained*.

charged with a very small amount of potash, or one charged with
a slight excess, never, when broken, caused the urine to ferment,
even though it had only been heated to 100° C. for twenty
minutes.

This seemed to me, and

still

seems, a convincing proof

germs existed within the tubes.
But when such prominence was given to this part of the question by M. Pasteur when, accepting the crucial nature of the
experiment, he challenged me to produce the results which I had
announced with sterile urine and a solution of potash, " a la seule
condition que cette solution sera portee prealablement a 100
degres pendant vingt minutes, ou a 130 degres pendant cinq
minutes," I was very glad to meet his views and perform some
experiments under these conditions prescribed by M. Pasteur f.
The results even with liquor-potassae tubes heated to 110° C.
for twenty liours were in no way different from those previously
procured with tubes heated only for a short time to 100° C.J
After this I also repeated my experiments with liquor-potassae
tubes which had been heated in oil to 140°-150° 0. (284°-302° E.)
for one hour §. The results were similar. In fourteen experiments
with a urine of 1020 specific gravity, whose acidity was equivalent
to 10 minims of liquor potassse per ounce, and which did not

that

no

living

—

deposit phosphates

when boiling

or,

except to the slightest extent,

after the addition of the potash, fermentation took place in
* See

'

Compt. Eend.' Jan.

my

all.

22, 1877.

M. Pasteur admits. Thus, in the Oomptes
Eendus,' July 17, 1876, tomelxxxiii. p. 178, he says, " Je m'empresse de declarer
t

que
le

The

reality of

les experiences

de M.

results

le

'

Dr. Bastian sont, en

plus souvent les resultats qu'il indique."

effet,

teur and myself is as to the interpretation of results
interpretation

'

(Comp. Eend. 29 Jan. 1877,

tres-esactes

;

elles

donnent

The only question between M. Pas-

now common

torn. Ixxsiv. p.

206)

is

to both.

His

that germs are

added with the liquor potassse.
Eendus,' Feb. 12 (1877), tome Ixxxiv. p. 306.
X See Comptes
§ A most troublesome process and method, because of the subsequent
'

in cleaning the potash-tubes.

difficulty
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This

criticism

first

is,

OK THE

therefore, quite invalid

;

it

was directed

towards a requirement which I had borne fully in mind from the

commencement

of these experiments, and had fully met.
method of the " control''' experiment legitimate in such
investigations ? or must we in each case allow an interval of some
(2) Is the

days to elapse hefore hreaJcing

Eoberts says

*:

—"

It

is

Each

control-flask or retort.

the liquor-potassce

flask or retort should

individual sterility tested, because
to apply the heat exactly in the

To

tubes'^

—Dr.

not sufficient to rely in such a case on a

is

it

have

its

own

practically impossible

same degree

in

any two cases."

demur, and maintain that where the results are checked

this I

by a large number of trials, the method of the control
a more accurate and scientific method than that to
which he and, following him. Professor Tyndall had resort. This
position is based upon the following considerations.
First, it may be premised that the method of the " control " experiment has hitherto been habitually practised by many eminent
investigators, and that it has always been thoroughly relied upon
in cumulating evidence which was believed to be in favour of the
and

verified

experiment

"germ

is

theory."

Secondly, Dr. E-oberts's objection to

ments

carries all the less

weight with

it

its

use in these experi-

because, as I have

many

times ascertained both before and since the publication of

my

an exposure of two or three minutes' duration to the
temperature of 212° Pahr. always suffices to sterilize a urine of
first results,

average acidity, whatever the incubating temperature to which

may subsequently be

my

nouncement of

experimenters with urine

—the verdict of Pasteur, of Sanderson,

of Lister, of Tyndall, and even of Eoberts himself
after boiling it for
place,

pure

and

free

from extraneous contamination, always remained

cient to sterilize
fluid,

—

had been that
two or three minutes, urine kept in a warm

Such an amount of heat had invariably been found

f.

could

it

potassse tubes

it.

Why,

In further support of the
it in

when

therefore,

suffi-

dealing with such a

be necessary to wait in each case before the liquorwere broken ?

the method adopted by me, I

repeated

it

Moreover, previous to the anresults the undeviating verdict of other
exposed.

this

manner

* 'Proceed, of

Eoyal

:

efficacy

may

and trustworthy nature of

state that I

have several times

— Selecting any one at random from a

Society,'

No. 176,

t See quotations to this effect at p. 2.

vol. xsv. p. 455, note,
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6-10 retorts or flasks whose contents had been boiled
over the flame for 2" and which were sealed during ebullition, I

batcli of

have correctly predetermined that this particular fluid should resterile by simply omitting to break its associated liquorpotassse tube, and that the others should ferment even after boiling

main

them

for

an additional period four times as long

—

this result

being induced simply by breaking their properly charged and
superheated liquor-potassse tubes.
fluous to urge that

It seems, therefore, super-

when such experiments

are multiplied with

essentially similar results, as they have been, they afl'ord evidence

of the most crucial and unmistakable character.

Dr. Eoberts, however, impeaches this well-tried experimental
"

method of

;

and Professor Tyndall countenances the
Let us see what kind of method they vrould put

difierence "

impeachment.
in its place.

Dr. Eoberts thinks

it

absolutely necessary to wait several days,

or even a fortnight, in order to

dividual fluid
thereto.

make

sterilized before

is

perfectly sure that each inadding the superheated potash

Having shown that the grounds on which he

rejects

the evidence of the control experiment are peculiarly weak in

now endeavour
which he recommends to

regard to a fluid so easily sterilized as urine, I wdll
to

show that the

alternative procedure

replace this legitimate method is, on the contrary, open to the
Dr. Eoberts, like Professor Tyndall, is
most serious objections.
never unmindful of " the plain indications of the germ theory
and though he does not persistently ignore, still he is not always
;

equally mindful of the plain indications of the opposite theory.

From the point of view of the germ theory,
so much to be said against this delay in
liquor potassse

;

it is

true, there

is

not

the liberation of the

but from the point of view of the opposite theory,

the serious question arises as to whether any or what chemical

changes would take place in the experimental fluids during this
Other questions, as will be seen, have also

period of probation.

to be considered in regard to their method.
It is almost difiicult to believe that Dr. Eoberts could have
been speaking seriously when he said* that from the point of view
of the spontaneous-generation theory " there was no reason why
the alkali should not have been equally effective in promoting

germination, whether added before or after the short preliminary
* Phil. Trans, vol. clxiv. (1874) pt. 2, p.

LINN. JOUHN. — ZOOLO&Y, VOL. XIY.
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boiling,"

—when under

THE

the word " after " was included a period

of fourteen days' exposure " in a

warm

place."

The validity or degree of cogency of this statement may, perhaps,
be best appreciated by translating it into a symbolic formula
The experimental fluid (urine)
Let A represent
The total chemical changes induced by
...
„ cc
„
:

.

.

.

boiling
„

a;'

„

y

,,

s

„

in its acid state.

The

...

by potash.
The chemical changes which the boiled
acid fluid may have undergone during

total chemical changes

boiling

„

it

...

it

induced by

after neutralization

the period of probation.
„

...

The

influence of potash

upon

this boiled

acid fluid after the probation-period.

The statement of Dr. Eoberts
Because
(A.

A+

+ x-\-y)z

leads

.r'

to

is,

therefore,

tantamount to

fermentation, there

should not lead

is

this

:

no reason why

to fermentation.

That this is no mere fanciful exaggeration of the difierences between experimental conditions which in their totality are assumed
to be similar, I will now endeavour briefly to point out.
and x) In regard to the relative eflects of boiling an organic
mixture in an acid and in a neutralized condition, I have elsewhere
" When two portions of a solution
made the following remarks*
containing organic matter, the one neutral and the other acid,
{cc

:

—

have been raised to a temperature of 212° F., the organic matter
of the one has been injured only by the mere action of heat
whilst that of the other solution, which has been acidified, has not

only had to submit to the deleterious- influence of the high temperature, but also to the increased activity of the acid at this

The result would be, that the amount of difference
the two solutions before they had been heatedf
between
existing
would be found more or less increased after they had been extemperature.

posed to the high temperature, in direct proportion to the increase
by such high tem-

in intensity of the action of the acid produced

"What we know concerning the precipitation of albuWhen albumen
is quite in harmony with this view.
present, and the fluid has an alkaline reaction, mere boiling does

perature.

men
is

in urine

not cause

precipitation

its

*
t

'

— though,

Beginnings of

if

the reaction

Life,' 1872, vol.

See p. 13 of this memoir.

i.

p. 372.

is

acid, the
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albumen present would be precipitated when, or even before, tbe
temperature of the fluid was raised to the boiling-point. Or a
similar result might have been induced by the addition of a small
quantity of acid to a portion of a neutral or alkaline albuminous
urine which has just been boiled without a precipitation of the
albumen having been brought about. Thus the addition or presence of a small quantity of acid, in conjunction with an elevated
temperature, is seen to be capable of bringing about results which
cannot be produced by the mere elevated temperature alone."
Therefore it happens that the difference naturally existing
between the fermentability of the same fluid in a neutral and in
its

acid condition

is

often notably intensified after boiling*.

This difference of effect produced by boiling acid and faintly
alkaline fluids respectively may, however, be only in part due

Another factor comes into play
and that is, that the
boiling-point of the two liquids is different.
Thus I find that
neutralized urine not only boils with more frothing, but also
at a decidedly lower temperature, than some of the same fluid
The neutral fluid will boil in a retort with a
in its acid state.
and it must be boiled gently on
capillary extremity at 99' 8° C.
account of the frothing and tendency to spurt over but some of
the same fluid in its acid state will reach a temperature of 103°
In the same vessel distilled water briskly
or 103|° C. easily.

to the cause above indicated.

which may be even more

influential;

;

;

boiled reached a temperature of 103° C.

of the neutral infusion is, by reason of

;

so that the boiling-point

its neutralization,

decidedly

lowered f-

Such a difference in temperature, therefore, may produce a very

marked

difference in the total effects of the boiling process in the

neutral and in the acid infusions respectively

;

and these

diffe-

rences will be more marked in some cases than in others, accord-

ing to the briskness of the ebullition of the acid

fluid.

I have seen

more than one instance of late when
dealing with a urine of rather low acidity from which phosphates

this point well exemplified in

* See

'

The Beginnings of

Life,' vol.

t These comparative trials vrere

i.

pp. 394-396.

made with

the same quantities of the diffe-

rent fluids placed in a rather wide-mouthed retort, with a small

maximum-

thermometer whose bulb was kept away from contact with the glass. To the
neck of the retort was fitted in each case, by means of a piece of india-rubber
tubing, the same drawn-out neck.
The comparison in the different trials was
therefore thoroughly accurate.

3*
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were deposited.
are

If the fluid

may be

occasioned

more briskly

such

fluids,

slight

is

boiled slowly, the cloudiness thus

whilst in another vessel, whose contents

;

boiled, the deposition is decidedly greater.

ostensibly treated in the same

way

(that

is,

Two

reported

same period), have really been treated
show it by the difi'erent
periods at which fermentation supervenes only, contrary to what
usually occurs, in this particular case the one which has been
boiled most briskly and whose temperature has been raised to a
higher degree, will be the first to undergo change.
as having

been boiled

quite difierently

;

for the

and they

will probably

;

Now

{y)

comes the question whether a boiled solution of

organic matter contained in a hermetically sealed vessel and kept
in a " warm place " is in a condition of unstable or of stable equi-

Does it or does it not undergo modification ? Have we,
an interval of fourteen days, to do with precisely the same
fluid as before, or with a fluid which is more or less difi'erent ?
Ur. Eoberts argues as thovigh it underwent no change I, how-

librium.
after

;

undergo most notable and
and in 1872 I brought forward some facts tend-

ever, have ascertained that urine does
definite

changes

;

show that other organic fluids gradually lapsed into a more
stable condition under the circumstances above indicated*.
As it is the behaviour of urine which now specially interests us,

insf

to

we had

better for the present confine our attention to

therefore
urea,

is

first refer

known

to

I will

it.

to the changes which its principal constituent,

undergo when operated upon by heat of

diflerent

degrees of intensity.
It has been long ascertained that urea is decomposed variously
by diflerent degrees of heat. Thus, turning to the fifth edition of

Eownes's Manual of Chemistry,' published in 1854, I find at
" When heated
537 the following statement concerning urea
it melts, and at a higher temperature decomposes with evolution of
'

:

p.

ammonia and cyanate of ammonia
bears a
is

much

;

—

cyanuric acid remains, which

The solution of urea
not decomposed in the cold by

greater heat without change.

neutral to test-paper

;

it

is

by hydrate of lime, but
and forms a carbonate oftlie base.''''
alkalies or

at a hoiling-heat emits

On

the next page

that " if urine in a recent state he long boiled,
and carbonic acid from the same source

it

ammonia

it is

gives ojf

stated

ammonia

* 'Modes of Origin of Lowest Organiems,' 1871, pp. 73 and 78, notes #
find Expt.

No,

xxxiii.

&

t,
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This latter statement would not give one mucli reason to believe
the conversion of urea into carbonate of ammonia took place
very readily in urine under tbe mere influence of warmtb. And
this impression was strengthened in ray mind by the fact that no
tliat

made

allusion was

to a

by M. Pasteur. I was,
made by him. Eeferring

to such a decomposition

indeed, impressed by opposite statements

organism common in unboiled fermenting
Je suis tres-porte a croire que cette production

little chaplet-lifce
*:

urine he said
constitue

—

"

un ferment

organise, et qu'il n'y a jamais transformation

de I'uree en carbonate d'ammoniaque, sans la presence et
ce point n'etaut pas encore achevees, je

mon

reserve dans

that

if

urine

is

boiled for

only calcined air

On

opinion."

is

le

de-

Cependant mes experiences sur

veloppement de ce petit vegetal.

dois mettre

the same page

two or three minutes

admitted before

it is

M.

quelque

Pasteur says

in a vessel to

which

hermetically sealed, and

thereafter exposed in a stove to the influence of a temperature of 25° to 30° C. (77°-86° Fahr.), " il pent y sejourner inif it is

sans eprouver d'autre alteration qu'une oxydation

definiment,

lente de la matiere albumineuse de I'urine * * * la limpidite de

meme

Purine reste parfaite,
rait

apres dix-huit mois, et

il

pas la plus petite production animale ou vegetale

;

n'y appaelle con-

serve egalement son aciditS et son odeur premiere."

Under the

influence of these statements I was at first not ap-

prehensive that the urea of the urine became sensibly converted
into carbonate of

ammonia during

My attention, however, was

incubator.

subject by a statement

the present year.

He

:

—

" It is

it

specially directed to this

made by M, Pasteur
saidf

any
was in the

a short ebullition, or that

change of the same kind went on afterwards whilst

iii

the early part of

not useless to say here that,

contrary to what
or in urine

much

is

lower.

is generally admitted, urea in aqueous solution
decomposed at 100° C, and even at temperatures
The product of decomposition is carbonate of am-

This induced me to give special attention to this suband the result has been the full confirmation of Pasteur's

monia."
ject

;

recent statement, in opposition to his earlier impressions and
statements.
If a piece of moistened red litmus paper is exposed to the steam
coming through the capillary orifice of a retort in which ordinary
acid urine

* Loc.

is

cit.

being boiled, this paper

p. 52.

t

is

for a time rendered faintly

Compt. Eend. Jan.

8,

1877, torn. Ixxxiv. p. 64.
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blue,

showing that some ammonia

make

the steam from acid urine faintly alkaline.

is

being given

off sufficient to

make some quantitative determinations as
amount of diminution of acidity occasioned by boiling urine
both in an open vessel and, under pressure, in a closed vessel
also as to the subsequent rate of change when urine was kept
Accidents happened to
at different incubatiug-temperatures.
some members of the first series which I prepared with the
view of throwing light upon this subject. The results ascertained
I then proceeded to

to the

from three of the vessels which escaped were, however,
significant to show the importance of the inquiry
:

—

sufficiently

Treatment

(

Urine whose aci-

Be&ult.
fluid-ounce of the
1. Fluid found
to have
acid urine was boiled in a been diminished by 5iij.
Acidity of remainder neuretort with a capillary neck
for 5" over the flame pretty tralized by v^ minims of
briskly, but without spurting- liquor potassas.
away of fluid.
1.

One

dity was exactly
2. One fluid-ounce of same
2. Fluid diminished by 5J.
neutralized by viiif
boiled gently over flame 2", Acidity of remainder neutraminims of liquor "{ and in can of water, after lized by vj minims of liquor
potassffi
to
the sealing, for 18".
potassie.
fluid-ounce.
3.

Onefluid-oimceof same

3.

Fluid diminished by 3|.

boiled gently over flame 2", Acidity of remainder neutraand in can of water, after lized by iv minims of liquor
sealing, for 8".
Then placed potassa3.
in incubator at 122° P. for 6
I days.

I

1

These estimations, confirmed as they have been by others, soon
a flood of light.
The great diminution of acidity caused by
brisk boiling in an open vessel with a capillary orifice was remarkable, and is doubtless principally attributable to the fact that
let in

under these conditions the temperature of the fluid is easily raised
three or four degrees of the Centigrade scale above the boilingpoint

;

the loss of acidity involved in the diminution of the fluid

by the mere process of
spurting, was probably small*.

itself

are obviated as

much

boiling,

as possible

but without appreciable

But when both these conditions
by gentle boiling over the flame

two minutes only, and by continuing the exposure
after the vessel has been sealed, in a can of boiling water
for

finite

temperature of 212°

P., the total period of beating

four times as long without causing as

much diminution

to heat,
at a de-

may

be

of acidity

as was found in the five minutes of brisk boiling over the flame.

Then, again,
^

it

appears from the third experiment that the trans-

See a communication by Dr. Frankland, Proceed, of Royal Society, No.

178 (1877),

vol. xxT. p. 542,
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formation of urea into carbonate of ammonia goes on at a
appreciable rate whilst the urine

is

very-

exposed in the incubator to a

temperature of 122° F. (50° C).

Experiments made with another specimen of urine of very nearly
the same acidity yielded the following results.

Exactly one

fluid-

ounce was used, as before, in each experiment.
Treatment.
Eesult.
Boiled gently for 5 'over
1. Diminished by 5i.
flame, without spurting.
Acidity =m. vj|^ of liq. pot.

{

1

2. Boiled for 2" over flame,
2. Diminished about 3^.
8" in can of water.
Acidity =m. vj of liq. pot.
3. Boiled for 2 'over flame,
3. Diminished by
3J.
8" in can. Left at 122° F. Acidity =m. iv of liq. pot.
for 3 days.

Urine whose acidity was exactly
neutralized by ix
minims of liquor
potassiB to thefluid
ounce.

'

'

''

4. Boiled for 2"overflamei
4. Diminished by 5^^.
18" in can.
Acidity =m. iv§ liq. pot.
5. Boiled for 2" over flame,
5. Diminished by 3|-.
38" in can.
Acidity =m. iij liq. pot.

\,

The urea in this specimen seemed to undergo change rather
more rapidly than in the last, as a careful comparison of the
Experiments 2, 4, 5 also seemed to show
figures will indicate.
that the change takes place most rapidly at first, and subsequently
tends to diminish thus in No. 2, after ten minutes' boiling over
flame and in can, we get a diminution of acidity equivalent to
m. iij of liquor potassse in Ko. 4, with an extra 10 minutes' boil;

;

ing in the can the further diminution of acidity only equals m. i|
of liquor potassse whilst in No. 5, with a still further period of
;

20 minutes' boiling the additional diminution of acidity was also
equivalent to m. i| of liquor potassse.
Other experiments were made to ascertain whether the change
of urea into carbonate of ammonia would still go on at lower temperatures and this time tbe urine was one of much higher acidity
and specific gravity. Exactly one fluid-ounce was used, as before,
;

in each experiment.
(
1.

8" in can.

Urine whose acidity was exactly
neutralized by
m. xxj of liquor potass^ to the fluidounce.

Bssults.
1.

Acidity=m.xviijofliq.

pot.

Boiled for 2"over flame,
2. Acidity
8" in can. Left at 83° F. pot.
for 7 days.

=m.

3. Boiled for 2"over flame,
3. Acidity
8" in can.
Left at 122'' F. pot.
for 7 days.

=m. xiij

2.

V

Erom

Treatment.
Boiled for 2"over flame,

this it appears that the

xvj of

of

liq.

liq.

diminution of acidity goes on at

—
40
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even at the comparatively low tempera-

These experiments show the amount of change which goes on
in one of the principal constituents of urine during the time that

being boiled over the flame or in a closed vessel, and also

it is

during the probation-period to which

was subjected in the

it

attempts made by Dr. Roberts and Professor Tyndall to improve

upon my experiments.

It is extremely unlikely tliat this is the only
change which the constituents of urine undergo but the aid of
;

needed to enlighten us further upon this subject.
I am strongly inclined to believe that urine, where it does not
ferment soon after being placed in tlie incubator, gradually lapses
(like other organic fluids when, under similar conditions, they
remain sterile) into a more stable condition through the superventhe chemist

is

This opinion

tion of slow chemical changes.
fact that such

based upon the

is

specimens of urine are found to be notably less

prone to undergo fermentation when the necks of the vessels are

broken and the fluids are freely exposed to the atmosphere, than
specimens otherwise similar which have been exposed to the air
within a few tours after having been boiled to the same extent.

Barren urine which has been many days exposed to a temperature of 122° F. will remain for days
or even for weeks, in many
cases

—
—in free communication with the

*

A

without fermenting or
indeed, reduced to a

air,

The urine

showing any signs of change f.

is,

few other estimations have been made of separate specimens of urine
tliey were all of about the same acidity and specific gravity) after ex-

(though

posuj-e for different periods to a temperature of 122° F.
1.

Urine of

Acidity per oz.
2.

Urine

sp. gr.

Acidity
3.

Urine

4.

Urine

t

sp. gr.

1020

Boiled fori "over flame,
At 122° F. for 20 days.

1022

:

^

Acidity

=m.v^ of liq.

pot.

J
"l

}

a

-j-j.

•

^""'^'^^

='^- '^

t
^^l" P°*-

"I

1020

,

.,.,
Boiled for 5"overflame.
At 122° F. for 6 days, j ^''^'^
")

they do ferment,

not Moulds) are

These I subjoin

"1

Boiled for2"over ilame.
-j-,
a
--it
At 122° F. for 40 days. ) ^""^^^^ =°^- "* ^^l" ?«*•

=m. X.

And when
(if

X.

=m. X.

Acidity

appear

= m.

=m. x.

sp. gr.

Acidity

l"over flame.
„ 10" in can.
At 122° F. for 11 days.

sp. gr. 1020... Boiled

it is

.

.

=^- ^^-

,.

^^l"

.

P^*"

worthy of note that the organisms which

still Bacilli.

Is

it

therefore that air-infection always

form because its germs are omnipresent, or because there is a correlation between the germs of any of these variable lowest organisms and many
boiled fluids, of such a nature as commonly to lead to the development of
yields this

Bacilli?

The

latter interpretation

very

much weakens

the force of Prof.

Oohn's inference from the fact of the frequency with which this form manifests
itself in boiled

and guarded

fluids, viz.

after desiccation (see p. 73).
it

has not yet been advanced.

that

The former

its

spores are able to survive boiling

interpretation

is

so improbable that

1
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possessed by a

mere mineral solution of amnionic tartrate with sodic pbosphate
that

is

when it is brought into conbut not under the influence of the finer

to say, it invariably ferments

tact with living Bacteria,

It requires either living Bacteria (which

atmospheric dust.

would

appear to be scarce in the atmosphere) or else the chance advent
of some larger fragment of organic debris possibly containing
living Bacteria-germs in its substance or

Now we come

(s)

to the third

on

its

surface *.

unknown term

—that

the

is,

nature of the influence of potash upon the boiled acid fluid after
the probation-period.
fertilizing action of

One

thing seems quite clear,

viz.

such an amount of liquor potassse as

that the
it

would

be suitable to add to a stock of urine immediately after it has been
boiled, does not repeat itself

potassse is
in a

warm

when

this

same amount of liquor

added to a similar stock of urine which has been kept
place for a fortnight.
One reason for this also is now

"Whatever other changes the urine may have undergone during the interval, it is obvious that it would have dimiquite plain.

nished in acidity, and, consequently, that the liquor potassse would

have been added in excess

— a condition which antecedent experi-

ence had shown to be invariably attended by negative results.

"When therefore we
with putting too

find Dr. Koberts

much

and Prof. Tyndall begin

when

liquor potassse into their tubes,

they adopted a wasteful method of heating, which would most
notably diminish the acidity of the urine, and

kept

it

in a

minished

its

warm

when they

place for a fortnight, and thus

acidity, it

was only

still

finally

further di-

to be expected that such fluids

should have invariably remained barren.

The

liquor potassse

was

altogether wrongly proportioned to the acidity of the urine with

was ultimately allowed to mingle. The fallacies besetmethod to which they had resort, and
the one-sidedness of the reasoning which dictated and permitted
its adoption, thus become plain.
which

it

ting the supposed superior

But even

if this difficulty as to

the adjustment of the proper

quantity of liquor potassse to be added to a measured stock of

urine of

known

acidity, after a probation-period of so

at a given temperature,

and

many

days

after a given period of exposure to a

* Proceed, of the Eoyal Soc. 1873 (No. 145),

vol. xxi. p. 325.
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temperature of 212° JF- could be got over— if we could approximately calculate the degree of acidity of the fluid after exposure
to these conditions

—the question would

still

remain whether the

urine had not altered in other important ways during the probation-period.

ferred to

The increased

stability of the fluid previously re-

may not depend alone upon

the conversion of some of

urea into carbonate of ammonia, but in part upon other

its

unknown

concurrent changes. So that even if we could add the potash
(through previous calculation) in suitable quantity, it would not
at all follow that

lipon this

more

it

must necessarily exert so ready an influence
upon urine just after it has

stable fluid as it does

been boiled. Will future careful experiments
in regard to this part of the subject ?

The question thus
answer

;

that

is,

stated I have

us something

made some attempts

to

I have in part studied the effect of adding a quan-

measured amount of

tity of liquor potassse to a

known

tell

initial acidity,

when the

actual

sterilized urine of

amount to be added is based

upon the consideration that the urine will have been heated to
212° E. for a prearranged time, and subsequently kept in an incubator at a given temperature for a certain

The

number

of days.

results as yet have not been very satisfactory, since in

eighteen consecutive trials I only succeeded in inducing fermentation ten times.

The successes have been

in cases in which after boiling in the

usual manner over the flame and in the can of boiling water, the

experimental vessel has been kept for 6-8 days at temperatures
between 70° and 80° F. before the liquor-potassse tube has been
broken, and when this tube has contained an amount of superheated potash equivalent to about one third of what would have
been required to neutralize the acidity of the urine employed
previous to boiling.

The more the

interval is prolonged, or the higher the incuba-

ting temperature during this interval, the less seems to be the
probability that fermentation can be induced.

are points which I intend to study further
into

any minute

It

is

much

many changes
still

These, however,

so that I will not go

details at present.

only to be expected that a large

should be encountered at
are so

;

first

made

as to

of failures

— where there

to be taken into consideration,

and where

Even if a fairly accurate
the amount of alteration of the

remains to be learned.

culation could be

number

in such experiments

cal-

aci-
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dity which will be brought about in the stock of urine

by expo-

sure to the temperature of 212° F. for a definite time and to that
of the incubator for a given

number of days (though

urines vary somewhat in their rate of change), there
culty before alluded

to,

is

different

the

that the urine in this altered state

is

diffi-

pro-

bably less apt to be acted upon favourably by potash in any proportion.
Again, the most suitable proportion of potash to urine

may not be similar to that
and the question as to what proportion might be more suitable could only be determined with difficulty and after numerous merely tentative trials.
where the

latter is in this condition

for recently boiled urine

;

V. Interpretation of Experiments with Urine and Liquor Fotassce.

The fermentability of an unboiled

acid organic solution

is,

as I

have previously pointed out, lower in point of energy than that
of an otherwise similar solution which has been rendered neutral
or faintly alkaline*.

This

It was first pointed out

is

an

easily verifiable fact.

by Pasteur that the same kind of diffe-

rence was often encountered on the part of boiled infusions
is

—that

to say, that an acid infusion which had been boiled would have

its

fermentability extinguished, though an otherwise similar neu-

would ferment even after it had been boiled.
The higher tendency to ferment in the unboiled neutral infusion makes it not difficult to understand, and might have prepared
us for Pasteur's announcement that this tendency is not extinguished by the same degree of heat as that which suffices to arrest
fermentation in an otherwise similar acid infusion.
So far there is no room for dispute I have mentioned only
tralized infusion

:

simple facts which any careful experimenter can easily verify.

But when we come
the

to the question of the interpretation of

facts, difficulties arise.

Pasteur, believing that fermentations

by living
by units which

are chemical processes only capable of being initiated
units (and in the cases to which

we

are referring

are independent living organisms), declares that the different be-

haviour on the part of these boiled infusions
that

all

is

due to the fact

ferment-organisms and their germs are killed in the boiled

acid fluids, whilst they or their germs are able to survive in the

No other interpretation seemed to him
compatible with the truth of the " germ theory." Tet it should
boiled neutral fluids.

* See p. 13.
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be observed that this interpretation renders no explanation of the
initial

It

higher fermentability of the unheated neutral infusion.

was

to test the validity of this partial interjjretation of the

my

facts that

experiments were undertaken.

If

M.

Pasteur's

views were correct, the addition of no quantity of sterilized potash
after the acid fluid

had been boiled (and therefore also

sterilized)

should suffice to induce fermentation and the appearance of or-

But, as we have seen, such results do follow.

ganisms.

"What
There is
compatible with the above-mentioned

explanation, then, can be given of these experiments

only one which

1,

The

at all

is

view of M. Pasteur

and this shall be first referred to.
Agent contains living Germs. As I have
was very soon affirmed in a positive manner, by
;

—

JFertilizing

already stated, this

?

more than one experimenter,

to be the explanation of my results.

In previous experiments recorded by other investigators in

which barren fluids had been fertilized by the addition of fresh
matter from without, such matter, being unheated, had always
been assumed to produce this effect by reason of its containing

The explanation of my experiments being, thereand ready to hand, they were on this account speedily
condemned, both before the French Academy and the Eoyal Society of London.
Yet this particular interpretation had been
fully considered, and its disproof had been set forth, when my reliving germs*.
fore, facile

were first announced t.
had been proved that neither the liquor potasses nor the
air within the little tube heated to 100° C. acts merely as a
germ-containing medium, since the addition in the same manner
of only one or two drops or of a slight excess of potash did not
sults

It

suffice to

contaminate several ounces of boiled urine.

But

if

the

action of the contents of the liquor-potassse tubes had been due
to their containing living germs, a single drop of liquor potassse,

together with the air from such a boiled tube, should have always
sufficed rapidly to initiate fermentation

of urine.

The

fact that it did not,

even in a gallon or more

proved conclusively that neither

the liquor potassse nor the air of the tube was the bearer of living

germs.
* See Pasteur's chapter headed " Ensemencement des ^oussieres qui existent
en stispension dans

I'air,

dans des liqueurs propres au developpement des orga-

nismes inferieurs," Ann. de Chim. et de Phys. 1862,

derson in Brit. Med. Journ. Mar. 27, 1875,

p.

403

;

t.

(1876), vol. clxvi. p. 47.
t Proceedings of

Royal Soc,

Ixiv. p.

40; Burdon San-

and Tyndall

vol. xxv. 1876, p. 154.

in Phil. Trans,
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after the superheating of the potash-tubes to 284°-302° F.

But

(140*^-150° C.) for sixty minutes,

twenty hours,

and to 230° F. (110°

C.) for

as recorded in this paper p. 31, with the produc-

—

so long as the potash is properly
tion of fertilization as before
proportioned to the urine more conviction may, perhaps, be

—

brought to the minds of others as to the absence of living germs
within the potash-tubes.

my results has therefore been proved
my fertilizing experiments have been conclu-

This facile explanation of
to be erroneous,

shown

sively

and

to belong to a different order from those previously

familiar to experimenters

—in which the added matter had always

been unheated*.

M. Pasteur's interpretation of the

fertility of boiled

or faintly alkaline fluids has thus been fully disproved.

neutral
It may,

moreover, be further disproved by direct experiment, in the fol"We may take some turbid urine having a neutral

lowing manner.

or faintly alkaline reaction in which both Bacteria and Bacilli are

swarming and rapidly multiplying, and we may compare the
tive effects

rela-

of heating these organisms with their reproductive

particles to 212° F. in a neutral

and in an acid medium respecThree series of experiments are needed

tively.

:

Ferment-organisms heated

1.

2. Ferment-organisms heated to
212° F. in a faintly Alkaline Fluid.

to

212° F. in an Acid Fluid.

Add

one minim of the faintly alka-

Place one

minim

of the same faintly

line turbid fluid containing ferment-

alkaline turbid fluid in a little tube,

organisms and their germs to one
ounce of urine whose acidity is more

draw out its neck and seal.
Immerse this tube in a vessel containing one ounce of the same specimen

than equivalent to

^n

x of liquor po-

of urine.

tass«.

Boil 2" over the flame,

seal,

and then

Boil 2",

8" in boiling water with. the flask or
retort in

When

an inverted
cool place

ner,

faintly alkaline

—No change in

* This

is

now

fully admitted

medium.

by M. Pasteur.

—No change in
He no

fluid.

longer seeks to deny

accordance with the original terms of his challenge, I can get

the results which he then defied

me

to produce (see

Oompt. Eend. July 23,

1877, torn. Ixxxv. p. 178, where a totally difierent explanation of
is

break

Place in incubator vrith others at
122° F.

fluid.

Sestdt.

that, acting in

same man-

wbicb have been heated in their ovrn

incubator at

122° F.
Result.

8" in

fluid is cool,

the tube so as to liberate organisms

position.

in

seal, boil

and wben the

broxight forward).

The reason why

this

my experiments

was not brought out before the

Commission of the French Academy, appointed

to report

upon the question,

is

—
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Control Experiment.

Boil an ounce of the same acid urine in a small flask whose neck

with cotton-wool for

When

fluid has cooled

same turbid

of the

is

plugged

10".

remove cotton plug

for

an

fluid not previously heated.

instant,

and add one minim

Quickly replace cotton plug

and transfer to incubator at 122° F.
Besult.
Well-marked turbidity and swarms of Bacilli in 18-24 hours.

—

Such experiments have invariably given the same results.
Twelve trials were made with a urine of 1030 sp. gr., whose
acidity was equal to 10 minims of liquor potassse per ounce and
nine trials were made with a urine whose acidity equalled 25
minims per ounce, and whose sp. gr. was 1030,
These experiments are of much interest, because they show in
a most decisive manner that the mere neutrality or slight alkalinity of the medium in which the ferment-organisms are heated
is quite unable to preserve them from the destructive influence of
a temperature of 100° C* They show also that Bacilli, not previously boiled, develop and multiply with great freedom even in
very highly acid urine. Other experiments have also shown that
;

these organisms can develop in strongly alkaline urine (see

Both these

latter facts will help to

p. 48).

throw light upon subsequent

interpretations.

Meanwhile the perfectly proved conclusion

at which

we have

M.

Pasteur's explanation of the fertility of neutral or faintly alkaline fluids is erroneous; if ferment-organisms
and their germs are killed at 100° C. in acid fluids they are also

arrived

is

this

:

killed in neutral fluids at 100° C.
tility of

The explanation of the

fer-

these neutral fluids, therefore, after boiling, both in the

hands of M. Pasteur and of other experimenters,

still

remains to

be discovered.
The one fact, indeed, to be recognized is, that the addition
of liquor potassse in proper quantity to a suitable acid infusion
either hefore or after boiling will,
fully set forth in

'

Nature', Aug.

2,

quent to the date of his challenge,
original explanation

with

its

said.

under the influence of certain

1877, p. 276.

M.

It

would appear

was erroneous, and that whilst acting in

terms the superheated liquor potasste would induce

No

declaration to this

Commission

;

effect,

that, subse-

Pasteur must have discovered that his
strict

comphance
I had

fertility, as

made in my presence to the
make any such announcement to

however, was

nor did the Commission

itself

me.— Sept.

24, 1877.
* Confirmatory of other experiments which I

Royal

Soc,'

No. 145,

vol, xxi. p. 325).

made

in 1873 ('Proceed, of
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experimental conditions, cause this fluid to ferment

and swarm with organisms *, though when it is simply boiled in
The explanation which apits acid state it may remain barren.
plies to one will doubtless apply to the other set of results.
We
Why does a certain
have, in fact, to deal with only one question
quantity of potash added to an acid infusion endow it with a
:

higher fermentability than

Of

it

previously possessed ?

the two explanations of this fact which were said to be pos-

on p. 14, the lirst has been fully disproved, as I have above
shown. The second now remains for our consideration,

sible

The I'otash must

2.

exercise some Chemical or Physical In-

fluence in initiating Fermentative Changes.

mode

— In

regard to this

of action two possibilities present themselves,
It

only.

must

tion of germs

;

and two
by leading to the de novo formaby reviving germs hitherto presumed to

act either {a)

or else (h)

have been killed in boiled acid infusions.
(«) It is perfectly clear that, if M. Pasteur and others are right
in supposing that all ferment-organisms and their germs are killed
in boiled acid fluids, no other conclusion is now to be drawn ex-

may

cept that fermentation

he initiated in the absence of living or-

ganisms, and that in the course of the process specks of living matter
appear de novo as insoluble products of the changing liquid.
(fi)

But

if

he and others have not been right in supposing that

ferment-organisms and their germs are killed in boiled acid liquids,

no such conclusion can be drawn from these experiments, and
another interpretation would present itself, viz. that the fertilizing
agent acts by reviving andfavouring the vital manifestations ofgerms
hitherto presumed to have been hilled in the boiled acidfiuid'\.
*

The

due
this

and delicacy of the treatment necessary when we seek
by adding the liquor potasste afterwards is doubtless

greater difEculty

to induce fermentation

to the fact that in this case the iiuid has been boiled in its acid state.

condition, as I have

ebullition is higher
fluid would, even

and

;

on

this

already pointed out

In

the temperature of

(p. 35),

therefore the destructive influence of boiling such a

account alone, be greater than

if

the alkali had been

added beforehand.
t
to

M.

Pasteur's present interpretation of

my

experiments practically amounts

an adoption of this position (Compt. Eend. July

he has not yet recognized
applicable to his

water

own

that,

if it

23, 1877),

proves to be true,

though apparently
it

must be equally

previous experiments with milk and neutralized yeast-

—in which the alkali was added before boiling.

If any germs or chemical

ferments can survive on the walls of the experimental vessel, they must be in a
state in

which they are not actually

ments the reversal of

killed in acid fluids, since in

half-full flasks or retorts

my

experi-

during the two methods of heat-

——

—
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Before we can safely adopt the
the explanation of

my

results,

first

two-sided alternative as

we must be thoroughly assured

that the second equally two-sided alternative
It

tion.

is

thus only that

The correct interpretation

this inquiry.

out of the ques-

is

we can advance towards
will

the truth in

be arrived

at

per

from the very nature of the inquiry,
rest upon inference rather than demonstration.
Further light may subsequently be forthcoming in favour of
or against the explanation (h), of a survival with life-renewal of
germs but at present it seems to me to stand in this way
viam

exclusionis.

It must,

:

;

For.

The

difficulty

in

Against.
believing that

1.

living matter can really have origi-

my

nated de novo in these experiments.

cess

The proved

inhibitory effect in

experiments of even a slight exof potash,

though previously

unheated ferment-organisms vrill multiply in a strongly alkaline urine (7

urine to

of

1

part of liquor po-

exposed to the same temperature of 122° F.
tassse) vehen

2.

All the previous evidence vrhich

led to the

generally accepted con-

clusion that ferment-organisms

and

their germs are killed in acid fluids
at 100° C.
3.

The absence of any independent

reason for doubting the validity of
this

conclusion

—other

than

that

cited in the left-hand column.

So also may further light subsequently be forthcoming in favour
of or against the explanation
tion of

germs in

my

(a),

of the death and de novo produc-

experiments

;

but at present the principal

considerations for and against this view appear to be as follows

:

would bring the whole inner surface into contact with the heated acid
This could not be well done in M. Pasteur's more complicated apparatus and, as I have already pointed out (p. 20, note *), there has been another
ing,

fluid.

;

important difference in our mode of procedure. Hitherto our standard of neutrality has been different and it seems possible that the " neutrahty " to which
M. Pasteur reduced his fluid even after boiling (by means of potash) may have
;

been for

me

a condition of " acidity " equivalent to about 7 minims of liquor
Again, in the experiments which I made with Prof. Burdon

potass8e per ounce.

Sanderson

was foimd

('

Nature,' Jan.

9,

1873, vol.

vii. p.

180), the superheating of the vessels

have no influence whatever over the results.
In view of these
complications some careful work will be required before I can speak further
in regard to this last interpretation by M. Pasteur.
Sept. 24, 1877.
to
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All certain knowledge, based

1.

40

1.

The

possibility that

some germs

can survive

upon direct experiment, tends to
show that no form of living matter

of ferment-organisms

can, in the moist state, resist an ex-

in this condition they are not killed

posure even for one minute to a temperature of 212° F.(100°C.).

by a brief exposure in fluids or vapour
to a temperature of 212° F.

appearance of ferment2. The
organisms in suitable fluids within
closed vessels which have been heated

of ferment-organisms can remain for

from 5 minutes
a temperature of 212° F.

for periods ranging
to 8 hours to

long periods of desiccation, and that

2.

The possibility

that

some germs

or even 8 hours either in
212° F. or in a medium saturated with vapour at 212° F.,
2, 4,

6,

fluids at

and yet not be rendered moist and
killed.

The well-grounded belief

3.

that a

3.

The

'possibility

that

natural

de novo origin of living matter must
have occiu-red in at least one period

conditions no longer permit the de

and the ab-

in experimental vessels or elsewhere

reason for

though this is a view supported
by no independent evidence.

of the earth's history,

sence

now

of any

sufficient

questioning the continuity and

novo formation of living matter either

—

potency of natural phenomena.
4. The consideration that if any

such new birth now occurs,
expect that

it

4.

The

possibility that the spon-

we might

taneous origin of ferment-organisms

would be by the growth

will be disproved, simply because it

mode

now admitted that the doctrine of
" spontaneous generation " has been

of appearance of such organisms as

disproved in regard to higher organ-

are found in the boiled fluids witliin

isms to which

into visible particles

of invisible

and that

this is the ordinary

sealed vessels

—that

is,

of ferment-

is

it

was erroneously

applied by our predecessors.

organisms.

It seems to

hand column,

me

that the facts and considerations of the left-

to say the least, carry

most weight with them, and
is compelled to assume a

that the exclusive doctrine of Biogenesis

rather desperately defensive attitude.

Further evidence will be brought forward in the next and succeeding sections of this communication in regard to the general
question

;

meanwhile

it is

evident that by

my

experiments with

urine and potash, in addition to the disproof of a false hypothesis,

I have unquestionably done one or other of two things
I have proved that living matter

may be now

:

either («)

evolved de novo, or

(h) I have succeeded in bringing back to life germs which hitherto
were so powerless and latent as to have been regarded by other
experimenters as hopelessly dead. Even the latter is no mean
result for the physician and the science of medicine, since, as I shall

subsequently point out, the question of the truth or the reverse of
LINN. JOUEN.

—ZOOLOGY, VOL. XIT.
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"germ theory

the

fluenced as

if

of disease,"

is

THE

thereby almost as powerfully in-

the former alternative had been established with

complete certainty.

YI. Experiments with SuperTieated Fluids,

There can be no doubt that many organic fluids which have been
heated only a few degrees above the boiling-point, and which
are subsequently kept at a temperature of 86° F. (30° C), will
remain barren.
It iswell known that neutral or faintly alkaline fluids will ferment
after exposure to this higher temperature better than acid fluids.
as I have endeavoured to prove, the former fluids have,

If,

owing to

their constitution, a greater tendency to ferment than acid fluids,

what might have been expected. It stands to reason
beyond a certain intensity tends to stifle the fermentable qualities of organic liquids, a lower degree of heat would extinguish these qualities in the less fermentable fluids than would
If fermentsuffice to annul them in the more fermentable fluids.
this is only

that if heat

ability is a quality of organic fluids inseparable from,

or solely

dependent upon, the presence of certain living organisms, then
the fact of fermentability persisting in an organic liquid after it
had been heated to 105° C. (221° I\), would have been a proof that
living organisms in

some form could withstand the influence of

such a temperature.

M. Pasteur found

that specimens of milk and of sweetened

yeast-water neutralized by carbonate of lime would in fact often
and he very
ferment after they had been heated to 105° C.
;

soon arrived at the conclusion that this was owing to the survival of Bacteria and Yibrio germs in these fluids.
Finding,
however, that in his hands even such fluids were invariably

had been exposed

steri-

few minutes to a temperature of 110° C. (230° P.), M. Pasteur proclaimed that sucli a
degree of heat was certainly destructive of all germs in fluids
even of those above mentioned which, as he thought, most

lized after they

for a

—

stubbornly resisted the destructive influence of heat.

The experiments already recorded have shown

that Pasteur's

explanation of the cause of the fermentation of the neutral fluids
after boiling and after heating them to 105° C, is without sufficient foundation in fact

by

strict crucial

I

now have

—that

it

is,

in short,

directly negatived

experiments.

to bring forward additional evidence tending to
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same distinguished investigator as

to the invariable barrenness of neutral liquids after they have

been heated to 110° C, is also one which is overthrown by a wider
circle of facts.
By having resort to a simple physical agency
(viz. a higher incubating-temperature than that which M. Pasteur
formerly

made use

of), it

can be easily shown that

many

properly

prepared fluids may be made to ferment after they have been exposed even to 110° C. and upwards.
This final evidence is, of course, not strictly needed for the overthrow of the foundations on which M. Pasteur based his germ
theory, what has already been brought forward concerning the
fertility of boiled acid fluids, and the cause of the fertility of
boiled neutral fluids, being of itself abundantly sufficient.
This evidence, which I have already given as to the cause of the
fertility of boiled neutral fluids also goes far to undermine the

foundations of the belief of other investigators as to the " survival
of germs " in any previously boiled fluids.
their origin either

These beliefs all take
from Pasteur's supposed proof of such a pheno-

menon, or from facts of a similar order to that by which he was
The process is essentially
supposed to have demonstrated it.
1st, a deeply rooted
this, and it has been often repeated:

—

conviction that living matter cannot arise de novo;

2nd, the
matter in fluids which have been boiled or

finding of living

further superheated.

Such a combination of fact and conviction
germs have survived the boiling,

leads to the facile conclusion that

And

quite irrespective of the duration of the exposure.
larly,

simi-

the above-mentioned conviction continuing to be firmly

rooted, the finding of living organisms in guarded fluids

may

have been heated to 230° P.
the same

way

:

" survival of

germs "

will

be again the verdict,

in spite of previous statements to the contrary,

dently of

all

evidence.

which

be immediately explained in

and indepen-

Is fertility attained again, after another

Do fluids which have
alleged death-point has been passed ?
been heated to 248° P. ferment? Pirst the facts are denied; and
when these are established, again comes the causeless revocation of previous beliefs and the old cry " survival of germs."
To those who

are wholly inspired by the

conviction

de novo origin of living matter

is

ments of experimental results

will doubtless carry

significance, other

of those

who

than that above indicated.

are not so imbued,

it

that a

impossible, the following state-

will

with them no

Still, for

be worth while to

4*

the sake

cite

them.

;
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Urine, almost neutralized with liquor potassBS, which has been
heated to 212° F. for one to three hours in closed airless flasks
very little
will not unfrequently ferment in two or three days.

A

more or

less of alkali,

however, will with some urines

suffice

to prevent the occurrence of this change.
In sealed flasks half-full of neutralized urine, and half-full of

ordinary

air,

which have been heated in a calcium-chloride bath
30 minutes, fermentation takes place much

to 230° F. for 5 to

more

rarely.

Still

—showing

I have seen

it

occur fourteen times out of

fifty

In seven
of these cases the fluids did not become generally turbid, though
one or more tufts of Bacilli appeared in each these were aU specimens of the same urine which had been heated to 230° F. for
5 minutes. In the other seven instances there was very slight
general turbidity, and the vessels had been heated to 230° F. for

trials

itself in

the course of one to three days.

:

30 minutes.

In twelve
cific

trials

with faintly acid leerwort, partly of 1060 spe-

gravity and partly diluted to 1030, heated in tubes with

air to 230° F. for 10 minutes, fermentation did not once occur
though, as in the experiments with urine, the fluids were, after
this destructive heating, kept for many days at a temperature of

122° F.
results with ^«?/-infusion, acid *, neutral, and faintly alkahaving a specific gravity of about 1005, have been much
more successful. In each case about half an ounce of the fluid

The

line,

was used,

half- filling a tube

which was sealed when cold

;

so that

above the fluid there was ordinary air. After heating the tubes
in the calcium bath, some of them Avere exposed in the incubator
to temperatures between 104°-113° F. (40°-45° C), and others

In fourteen cases the infusions were
to a temperature of 122° F.
heated to 230° F. for five minutes and in every one of these or;

In twenty-one
ganisms showed themselves within 36 hours.
cases they were heated to 248° F. (120° C.) for 30 minutes and
in five of these latter trials (all with the same hay-infusion) no fer;

In the other instances more
mentation subsequently occurred.
or less distinct fermentation supervened though in some the

—

signs of change before opening the vessels were only slight. The
characters and organisms presented by these different fluids will

be referred to in the next
* Only three times in
so as to

make

it

section.

thici state.

In the other cases liquor potaeste was added

neutral or slightly alkaline.

coNDrnoNs eavoueing feementation.
Six trials with neutralized pofafo-minsion,
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having a specific

gravity of 1011, yielded no evidence of fermentation.
fusions were heated to 248° F. (120° C),

and four times

Twice

in-

to 230° F.

(110° C.) for 30 minutes.
Sixteen

trials

with a neutral cucumher-infasion, having a specific

varying from 221°248° F. (105°-120° 0.) for 20 minutes were also attended by uniformly negative results.
gravity of 1003, heated to temperatures

But

in forty experiments with good cows' milk heated in closed

of air to 230° F. (110° C.) for

5-60 minutes, and
which the milk was heated to
240° F. (115°'5 C.) for 10 minutes, fermentation more or less
marked occurred in each case in from 2-10 days.

tubes half

full

also in five other experiments in

The great variation
fluids similarly heated,

for

them

solely

will doubtless

with different
seem almost impossible to account
the death-point of germs, as some
"Why should this death-point be

in these results, especially

makes

by reference
attempt to

it

to
do.

so different in different fluids ?

Then, again, these

new

experiments, like those which I have

previously recorded, will be found entirely to contradict Prof.

Cohn's position, that Bacillus
pears

he

when

is

the only organism which ap-

boiled or superheated fluids ferment.

If

it is

true,

by temperatures
below 212° F. (100° C), when they are immersed in fluids, how
are we consistently to explain the appearance of Micrococci and
of Torulge, some of which have been enabled to develop into typical
and well-formed mycelia ? The conditions and modes under which
as

says, that other organisms are all killed

these different organisms appeared are

now

to be described.

VII. Signs of Fermentation in the Boiled and Superheated Fluids
employed in the foregoing Experiments.

—

The turbidity caused by precipitated phosphates will
by the experienced worker, be confounded with that due
fermentation. He should, indeed, as far as possible, and ex-

Urine.
never,
to

cept for special purposes, avoid dealing with urines which are

prone to manifest this phenomenon.

Sometimes in a slightly

acid urine such a deposition takes place even before the urine
attains the boiling-point,
itself

though

of this latter

type,

it

shows
In urines

at other times it only

very slowly after the fluid has begun to
often happens that

boil.

no clouding of the

—
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observed during the preliminary boiling over the
been boiled in the can

flame, though after the closed vessel has

the fluid

may

be distinctly troubled, especially where the period
"When the cloudiness is very

of heating has been prolonged.
slight, it
it is

sometimes disappears as the urine grows cool but when
falls, which leaves
;

considerable, a thick white deposit gradually

the supernatant fluid quite clear. In cases where no phosphates
have been deposited by the process of heating, this event may
possibly occur on the breaking of the liquor-potassae tube though
it will not often happen, if the amount of liquor potassse added

—

does not suffice actually to neutralize the urine in the experi-

mental

vessel.

All such deposits of phosphates, however, will soon subside

been placed in the incubator, so that after
we have to deal with a clear supernatant
fluid in which any subsequent turbidity may be easily discrimiminated. In airless vessels even the first haziness of the fluid
after the vessel has

twelve hours or less

seems to show itself uniformly throughout the liquid, and it is
always accompanied by a slight diminution of colour. The urine

becomes of an appreciably lighter shade.
tion

is

When

the fermenta-

vigorous, the haziness of the fluid rapidly passes over to

a well-marked turbidity, which will generally continue for a long

time and without the formation of the slightest scum or pellicle

on

its surface.

If the fermentation

is less

one or other of three ways

it may manifest itself in
may never pass beyond a

vigorous,

:

(a) It

faint haziness of the fluid,

even where the vessel

incubator for a week or two

*;

is

kept in the

and in such cases the organisms
are very scarce, not more than one or two being discoverable in
any one field of the microscope t. A change of this kind is also
often late in manifesting itself,
(h) The fluid itself may remain
perfectly clear but at the sides of the vessel, or on some phosphatic
sediment at the bottom, one, two, three, or more little whitish
tufts may show themselves, which continue to increase in size for
;

* It is possible for an inexperienced observer to confound

this condition

with

another in which the fluid remains quite unaltered, but in which the glass

made dim by

is

This occurs occasionally when some urines
are kept long at a temperature of 122° F. and it is especially apt to occur if
attacked and

the fluid.

;

the temperature should rise a few degrees above this point.
t

A

similar scantiness of organisms

certain animals suffering

abundantly.

from splenic

is

met with in the blood of
though in others they may swarm

also often

fever,

(Quart. Journ of Micros, Science, Jan. 1877, p. 87.)

.
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days, the fluid itself still remaining perfectly clear.
These are not tufts of some fungus, as might be thought from
their appearance, but are tangled masses of long Bacilli-filaments*,
(c) In other cases the fluid itself may remain clear, and no tufts
may show themselves but slowly, and after many days, more or
less of a flocculent sediment accumulates at the bottom of the
This latter kind of
vessel in which organisms are to be found.

two or three

;

change has not been much considered in this paper f it is one
which has only shown itself on a few occasions, and is, moreover,
one which, judging from my previous experience, is more apt to
;

Fig. 7.

1.

Jlrine Bacilkis.

a, a.

laments bearing spores,
2.

3.
4.

Short,

c, c.

medium

length,

and long

filaments,

bb. Fi-

Small fragments of such filaments

Small Torulce from hay-infusion.
Vibrio

Bugula from hay-infusion.

Micrococci in the figure-of -8 form and as short chains, from milk and from

hay-infusions.

* Sometimes they have more the appearance of what Prof.
Vibrio serpens (Beit, zur Biolog. der Pflanz. Bd.

But

i.

Heft.

Cohn
2,

Taf.

describes aa
iii. fig.

18).

I entirely disbelieve in the propriety of regarding such differences as he

distinguishes between these forms as having any generic or even specific value.

Dr. Warming, of Copenhagen, says

:

— " Les Bact^ries

sont douees en r6alit6

d'mie plasticite illimiUe, et je crois qu'il faudra renoncer au systeme de

M. Cohn

et de quelques autres savants qui caract^risent les genres et les especes d'apres

Quoted in Quart. Journ. of Microsc. Sci.,' Jan. 1877, p. 85. It
however, only fair to add that Prof. Cohn is himself by no means free from
doubt on the subject.
leur forme."

is,

t See p. 3.

'

;
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when we deal with lower incubating-temperatures,
from 77°-96° F. (25°-35° C), rather than with 122° F.
The fermentation which takes place in boiled or superheated

manifest itself
as

urine

altogether different from that which occurs in unheated

is

Even when the fluid has become quite
The odour may be either quite un-

urine in open vessels.
turbid,

it is

never

foetid.

altered in this respect, or, at most, there

of

urinous character

its

As

*.

may be

a slight increase

a rule, too, the organisms found are

and unjointed (straight or bent)
what I have hitherto described asVibriones or, longer still, in the form of unjointed Leptothrix threads.
I have all along contended that these were merely different forms
of the same organism f and now this is the accepted view, and

Bacilli (fig. 7, a), either short

or longer, and representing
;

;

they are

all

regarded, in accordance with the nomenclature of

Cohn and Eidam,
flasks

as Bacilli

of different lengths.

nothing like spore-formation shows

In

airless

itself in the filaments

;

so that in this respect the Bacillus of urine agrees with that of

hay and of splenic fever. There is a still further agreement,
since in open vessels, or in those which are merely plugged with
cotton-wool, a scum forms on the surface of boiled urine inoculated

— when at a temperature of 100° F.
— composed, in the main, of filaments which within forty-

with Bacilli in twenty-four hours
(38° C.)

show the highly

eight hours will
(5),

and, indeed, partly break up

formation.

refractive bodies in their interior
(c)

after this so-caUed "spore-"

All this agrees with the description which has been

given by Cohn and

Koch

and of that of splewe must recognize
the existence of a urine-Bacillus but I do not on that account
attempt to confer upon it any new specific name. Such a procenic fever.

It

is

of the hay-Bacillus

quite evident, therefore, that
;

dure would, I think, not only tend to confirm erroneous notions
as to the distinctness of the life-history of these lower forms, but

would be utterly useless even from the point of view of the
species-makers.
One might at once describe as new species and
dignify with new names the Bacillus of turnip-infusion, that of
cucumber, and of fifty other fluids. But would any rational end
be attained thereby ?

an

" In partly neutralized
diabetic urine wliich has undergone fermentation in
airless vessel, I have on two or three occasions found an extreme fostidity of

the fluid

;

and

this

is,

moreover, an extremely

infusion ferments under the

same

common

conditions.

t See 'Nature,' July 14, 1870, p. 221.

occurrence where turnip-

CONDITIONS FAVOURING FERMENTATION.
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is

not the only organism to be met with in

boiled or superheated urine

;

on rare occasions we may meet

Thus, where oxygen has been added by elec-

with other forms.

and where the reaction of the

trolysis,
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has continued faintly

fluid

acid, I

have on two or three occasions found Bacteria composed

of two

little

ovoid cells

— something like B. termo, in

fact,

except

These have been in cases
where there has been a feeble fermentation of type (c) and in
some of my earlier experiments with results of the same kind
(though no oxygen was added), and where the incubating-temperature was from 86°-95° F., I have found figure-of-8 Micrococci
together with short chaplets and small Torulae.
Lastly, in one
or .two specimens of partly neutralized diabetic urine with which
I experimented this spring, I found, some days after the boiling,
Torulge growing freely in the midst of flakes composed of aggrethat they are always quite motionless.

;

The odour of this fluid, when examined, was disand its reaction was neutral. As a rule, where wellmarked fermentation occurs in urine which has been almost neutralized by potash, it is found at the time of examination to be
faintly alkaline, owing to the liberation of ammonia during the
gated Bacilli.

tinctly foetid

;

process of fermentation.

"Where the fermentation takes place in superheated vessels
which have been sealed whilst the fluids were cold, so as to contain
air,

the process

apt to show itself

is

the surface of the

when

Slay -infusion,

first

by

slight turbidity near

fluid.

treated in the

manner

last

mentioned,

and when it is heated to 230° F. (110° C.) or upwards, is also
apt to show the change first at the surface of the fluid. When
heated to this temperature we do not, as a rule, get any very well-

may grow perceptibly
becomes appreciably lighter in colour, a
flocculent precipitate gradually accumulates.
In other cases we

marked

turbidity.

clouded

;

may have
and
clear.

Nevertheless the fluid

and whilst

it

whitish tufts of organisms

visibly

manifesting themselves

increasing in size whilst the fluid around remains

Lastly,

in

the

least-satisfactory

cases,

we may have

neither of the foregoing signs of change, but only a slow accu-

mulation of a sedimentary matter, amongst which, in certain
be found that are unquestionably living.

cases, org-anisms are to
Still it is also

true that deposits of mere amorphous and crystal-

line matter will generally accumulate after a time at the

bottom

of even a well-filtered hay-infusion, in cases in which no fermen-
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Hence

is initiated.

unsatisfactory,

it is

that

tliis

latter

and we need the microscope to

kind of change is
us whether or

tell

not organisms are present.
It will thus be seen that the fermentation is almost always less

vigorous in these superheated hay-infusions than where they are

merely boiled

;

and

its

the same as for urine.
to this.

Thus,

last

modes of manifestation are almost exactly
I have, however, met with some exceptions

summer

fourteen specimens of a hay-infusion

which had been heated to 230° P. for five minutes, and which
were subsequently exposed in the incubator to a temperature of
122° F., showed many Bacilli-tufts after twenty-four hours, which
continued to grow for the next two days, the fluids themselves
remaining

clear.

Then

in several of the tubes the fluids, to

my

grew rapidly turbid throughout. Others, which had not
yet undergone this change, I saved therefrom by removing them
and some of them are
from the incubator to a cool drawer
surprise,

;

still

in

my

possession with

floating in the clear fluid.

the

Two

remains

of the

Bacilli-tufts

of these latter tubes I had ex-

amined at the time and I then found that the tufts were composed of Bacilli, and, further, that there were scattered amongst
;

number of mostly separate, small, ovoid Torula
Here and there these were more numerous
and aggregated into clusters. It was not till several months

the fibres a sparing
corpuscles

(fig.

7,2).

afterwards that I examined one of the tubes in which the contents

had become turbid, and which had
aside in a drawer.

swarming with short

Bacilli, whilst,
Fig. 8.

\

in the interval

been also put

I then found the fluid more than usually acid,

much

to

my

surprise, the
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Anoand its contents were found
The vessels were made of combustionto be altogether similar.
tubing and having been sealed when cold, the ends were very
strong and thick they were thoroughly sound, as are others of
cealing the original Bacillus-tufts with Torula corpuscles (&).

ther of these tubes was then examined

;

;

;

them

still

in

my

possession *.

Superheated hay-infusion, when
odour, whether

its characteristic

when

it

it

ferments, invariably retains

has been heated in

made

its

natural

by
In the process of fermentation an acid of some kind is
generated, since even the slightly alkaline fluid may be found distinctly acid when we come to examine its contents microscopically.
"With regard to the organisms which are to be found in
acid state t, or

neutralized or

slightly alkaline

potash.

these fermenting hay-infusions, I have occasionally encountered,
in addition to Bacilli of all lengths

and Torulse of various kinds.

Micrococci in the form of figure-of-8 organisms or of short chap-

In the

lets (fig. 7, 4).

fluids previously referred to in

Torulse had developed into well-grown mycelia, I also

which the

met with

a

which seemed exactly to correspond
with Vibrio Mugula of Cohn. These I have never seen in such
fluids on other occasions.
few organisms

(fig.

7, 3)

Milk.—If heated to 230° F. (110° C.) for three quarters of an
hour or more, milk is found to be distinctly discoloured by the process.
It is then of a light fawn-colour.
A briefer exposure, however, to this temperature does not appreciably aflfect its colour.
After
so,

it

has stood in the incubator for twenty-four hours or

a cream-like layer

of which

is

is

found at the surface, the upper stratum

yellow and dry, though

with globules of fluid
white and opaque

;

At

oil.

it

is

dotted here and there

this stage the fluid

becomes more and more whey-like, and at last
appearance of mere dirty water.

may undergo

below

but where fermentation ensues,
it

it

is still

gradually

may assume

the

If left for a long time, the fluid

other changes, and after a time become

much disco-

If the milk has been heated to 230° F. for as long as 30

loured.

it may remain many days in the incubator at
shows any sign of change.
a specimen of superheated milk has fermented and be-

minutes or more,
122° F. before

When

it

* The supervention of a more vigorous fermentation, as shown by the turbi-

made the fluid more acid and this change in the medium seems to have
brought about the development of the previously existing Torula corpuscles.
dity,

t

;

The

acidity

is

potassse per ounce.

always low, mostly equivalent to 1-2 minims of liquor
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altered in appearance,

it still

retains the simple

odour of boiled milk. Its reaction, however, has changed, since
it is always found to have become more or less acid.

"When I

first

examined such a specimen of milk under the mi-

croscope, I was puzzled at not being able to discover any distinct

or definite organisms amidst the milk-globules.

It

is

true there

was a teeming myriad of swarming particles every where, too
minute to be individually recognized, and recognizable principally
by their aggregate motions. These, however, might be organisms
or might not and, on the whole, I was inclined to take this latter
view.
The next specimen of fermented milk was, perhaps, examined with the aid of a better-adjusted light. At all events, I discovered therein a sparing number of Micrococci of the figure-of-8
type ; and these have since been recognized in every specimen
of superheated milk in which I have sought for them
where the
fluid has presented the other signs of fermentation.
They are
to be recognized best in portions of the whey in which the milkglobules are not so abundant.
They have a provoking habit of
;

—

placing themselves vertically beneath the cover-glass, when they
look just like small milk-particles but as they turn over their
;

proper shape is seen, and we find them composed of a delicate protoplasm presenting a much lower refractive index than the milkparticles with

which they are intermixed.

Once

seen, therefore,

they need never be confounded with couples of refractive milkparticles of about the same size, which are not unfrequently to be
met with. The average length of these organisms is j-jj^jj"; but

sometimes they are rather larger, and at others they are distinctly
smaller (Fig.

7, 4).

Where

the fermentation

organisms are very scarce and mostly small

marked, they are not only larger, but

On

pretty easy of detection.

chain of four elements

;

is
;

not vigorous, the

where

sufficiently

it

is

better

numerous

to be

only a few occasions have I seen a

the organisms almost invariably exist in

The same organisms are amongst the first to
show themselves when unboiled milk turns sour in open vessels,
though under such conditions they are speedily succeeded by
several other more or less similar forms*.
the binary form.

my

* Micrococci of the same kind have also been found at times in some of
turnip and cheese experiments.

I

may take

this opportunity of saying that I

not accept Prof. Cohn's interpretation of these experiments.

Prof.-

do

Huitzinga

showed that the small particles of cheese were not indispensable, and that they
might be replaced by soluble peptones (' Nature,' 1873, toI. vii. p. 380).
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YIII. General Interpretation present State of the Question in
regard to ArcJiebiosis.
:

The germ theory of fermentation was adopted by M. Pasteur
and the doctrine of " spontaneous generation " was rejected, in
his celebrated memoir of 1862, on the strength of three principal
inductions from his experimental work, together with three corollaries severally deduced therefrom.
Arranged in order, they may be stated as follows
:

Induction

All guarded acid fluids remain barren after boiling.

I.

Corollary.

—Bacteria, Vibriones,

Torulse,

and

their

germs are

killed

when

they are heated in acid fluids for two or three minutes to a temperature
of 100° C.
Induction II.

Some

neutral or faintly alkaline fluids, even though they are

securely guarded, will ferment after boiling.

—

Certain Bacteria- or Vibrio-germs are not killed by being
heated for two or three minutes in fluids to a temperature of 100° C,

Corollary.

when

these fluids have a neutral or faintly alkaline reaction.

Induction III. All neutral or faintly alkaline guarded fluids remain barren
after they have been heated for a

Corollary.

few minutes to 110° C. (230°

—All Bacteria- and Vibrio-germs are

faintly alkaline fluids,

when

F.).

even in neutral or

killed,

these are raised for a few minutes to a tem-

perature of 110° C.

These were the inductions and inferences to which the President of the British Association in 1870 gave his unqualified support, since it was in reliance upon Pasteur's views and researches
principally that he proclaimed from his Presidential Chair the
doctrine oonne pivum ex vivo to be " victorious along the whole
line."

If this could be said to have been an impartial verdict in 1870,
one which is not likely to be repeated in 1880 on similar

it is

Since the same year (1870) I have on various occasions
and on various evidence contended that the first and third of these
inductions were not good, and that the second corollary was neither
warranted nor true. Additional and final proof of these positions
has, I venture to think, been supplied in this memoir.
1 claim,
therefore, to have shown that the grounds on which M. Pasteur,
and the scientific world in general, following him, had accepted

grounds*.

* Whilst this is passing through the press No. 182 of the Proceedings of the
Eoyal Society has come to hand ; and therein (at p. 353) I find a quotation
from a recent lecture by Prof. Burdon Sanderson, in which he already ac'

'

knowledges that,

— " The outer line of defence represented by

the aphoristic ex-

pression o«e«e vivumex ovo, has been for some time abandoned."
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germ theory " of fermentation and rejected the doctrine of
were altogether insufficient and in

" spontaneous generation,"

great part erroneous

—as a wider experience with other materials,

new methods, and new experimental
So

seems to

far there

me

to be

conditions has shown.

no doubt.

I have certainly

shown the untenability of Pasteur's cardinal positions and it
was doubt on these points coming to a mind previously unbiassed,
;

save in the direction of his doctrines, which

I found

action.

many

first

roused

me

to

authorities positively declaring that the

question was settled by Pasteur's researches, which were regarded
If, then, on discovering, from my own work, that his
as crucial.
most important positions could by virtue of other evidence be reversed, what wonder that I was positive in asserting that conclusions the opposite of Pasteur's were more harmonious with this

evidence

?

Meanwhile, during the seven subsequent years, the question
has grown in all directions, and from all sides we have been receiving valuable accessions to our knowledge of the life-history of
these lower organisms which are so intimately associated with fermentations, and with many diseased processes, not only in plants
and lower animals, but in man himself. Thus a vast amount of
fresh knowledge has been acquired which is not only of the highest
interest and importance to the biologist, to the surgeon, and physician, but also, and this especially through the labours of Pasteur,

even to the directors of large manufacturing industries.
The results of new investigations have shown themselves in mul-

but I now propose to draw attention only
some of them, since these particular additions to our know-

titudinous directions
to

;

ledge have to a considerable extent reshaped the questions requiring solution before it can either be said by Pasteur that the
" germ theory " of fermentation is firmly established, or by myself
that the present occurrence of " spontaneous

proven so far as

it

generation "

is

can be proved.

In the first place, then, it should be said that the distinguished
founder of the " germ theory " of fermentation has himself seen
cause greatly to modify his doctrines.
In 1862 M. Pasteur's view was that fermentations were chemical processes which could only be initiated and carried on under
the influence of independent living organisms such as Bacteria,
Torulsp,

and their

allies.

In 1872 * he extended

* Compt. Rend.

vol. Ixxv. p. 784.

this

doctrine,

CO
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and admitted that fermentative processes were not necessarily
initiated by independent living organisms, since, following in the
direction indicated by the researches of MM. Lechartier and
Bellamy*, he had convinced himself that their role might be
taken by the cell-elements of higher organisms when these exist

under certain abnormal conditions.
In 1876 M. Pasteur t made a further concession, striking

more

at the root

still

of his original doctrine of 1862, since, after

having repeated some investigations of M. Musculus X, he admitted that urine contained a separable chemical ferment, capable
of inducing changes in that fluid similar to those which he had
previously regarded as only to be brought about by living organ-

M.

isms.

Pasteur,

it is

true, endeavoured to save the integrity

germ theory, on the ground that this notone which is called into being only by the previous

of his already modified
living ferment

is

activity of vital ferments

— since, as he maintains,

of their ordinary life-processes that

it is

it is

as a result

formed in the medium

in which they exist.

Certain questions of

here to

call attention,

much

interest, to

which

it is

important

have arisen in connexion with each of

M.

Pasteur's extensions of doctrine.
it may be asked whether
by the chemical changes
taking place in fruits placed under unhealthy conditions (as in an
atmosphere of carbonic acid gas) are always unaccompanied by the
appearance and development of ordinary ferment-organisms. And
in reply, it must be said that the researches of Lechartier and Bellamy have shown that Bacteria constantly make their appearance

In regard

to the extension of 1872,

in all cases the fermentations initiated

when experiments
or the potato.

occurrence

;

of this kind are

This

and the

is

made

either with the beetroot

declared to be an event of invariable

fact

seems to be admitted by M. Pasteur,

though, on the other hand, he denies the statements of

Premy
ally

§

and Trecul

MM.

to the effect that organisms are also habitu-

developed within the

cells of

many

fruits in

which the

so-

called " intracellular " fermentation is taking place.

But though he does not deny the occurrence of organisms, M.
am aware, made any good attempt
to account for their invariable appearance in the beetroot and the
Pasteur has not, so far as I

* Comptes Eendus, 1869, 1872, and 1874.
t
§

Ibid. vol. Ixxxiii. p. 5.
'

Sur

la

|

Ibid. Jan. 31, p. 333.

Generation des Ferments,' 1875, pp. 179-191.
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show that they are not heterogenetic products.
from the tissues of such, vegetables
under ordinary conditions, and their presence when these are
potato, or to

Tet

their customary absence

placed under certain unnatural conditions (which of themselves
by no means favour contamination), makes this seem a not unreaI merely call attention to

sonable explanation of their presence.

these points now, witbout venturing to express any opinion of

my

own, as they are parts of the subject to which, as yet, I have given
little

attention.

Then, in regard to the extension of

M.

Pasteur's doctrine in

1876, and the confirmation by him of the fact discovered by

M.

Musculus that fermenting urine contains a soluble chemical ferment separable from and capable of inducing in urine precisely the
same sets of changes as ferment-organisms produce therein, several
questions of

much

interest arise, which have as yet received sur-

prisingly little attention.

Grranting that this newly discovered chemical ferment

is,

as

M.

Pasteur declares, a product of the life-activity of ordinary fermentorganisms,

we want

to

know

(«)

what the

effect

would be of

in-

troducing some of this separated cbemical ferment into sterilized
urine,

and whether,

as a result of its action the ordinary ferment-

organisms ever appear in the

what exact degree of heat

We

fluid.

this chemical

also

want

ferment

is

—

to

know

(b)

capable of un-

dergoing without losing its activity, whether, in fact, it is decomposed at temperatures bigber or lower than those sufficing to kill
or arrest the activity of the living ferment-organisms by which it
has been produced.
desiccation and,

pyrogen

*,

if

"We ought to know (c) how it is affected by
minutely " particulate," like Dr. Sanderson's

wbetber such desiccation

will subsequently enable it

to resist a higher degree of heat in fluids than

And

it

could previously

we want to know how many
kinds of chemical ferments may be found in urine under
withstand.

lastly (d)

different
different

whether similar ferments are engendered during the
course of many other fermentations, and whether they are generally like pyrogen particulate in nature, or soluble, as zymase (the
conditions,

" ferment inversive " of Berthelot)

is

reputed to

be.

Such not-living chemical principles resulting from the lifeactivity of independent ferment-organisms seem altogether
analogous to those longer

body and of the

plant,

known

chemical ferments of the animal

which are capable of exciting analogous

* Brit. Med. Journ.. Feb. 13, 1875, p. 201.
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familiar of such bodies are ptyalin,

pepsin, pancreatin, of animal origin, with diastase, emulsin,

learn that the actions brought about

nearly

all

and

And when we

myrosin, as products of certain vegetable tissues.

by these bodies are

also

of them capable of being induced by mere acids and

alkalies acting

under known conditions, much of that

air of

mys-

tery seems stript from fermentative processes which Pasteur's
definitions are calculated to inspire*.

of

The products of the animal and the vegetal organism are many
them capable of being built up by synthetic processes in our

No

laboratories.

one now

will

venture to say that though such

or such bodies can be artificially engendered, certain other organic

compounds cannot, and never

may be
by the

will be, so

produced

;

said in regard to actions supposed only to

direct agency of living units.

in the preface to his

and the same
be producible

As M, Schutzenberger

work on Fermentation
'

:

'

—

produce reactions which seem peculiar to themselves,

it is

they realize conditions of molecular mechanism which

not hitherto succeeded in tracing, but which
doubt, be able to discover at some future time.

says,

" If living cells

we

shall,

because

we have
without

Science can gain

nothing by being limited in the possibility of the aims which she
proposes to herself, or the end which she seeks."

But we must now turn to another side of the question, and see
how, with increasing knowledge and new surmises concerning the
death-point and life-history of ferment-organisms, possibilities of
a new order in regard to their survival under adverse circumstances have been opened up.

We must try also to

estimate their

relative worth.

In the year 1871t I made the first recorded experiments to
what precise temperature below 212° F., Bacteria,
Torulae, and their germs were killed.
These experiments were
conducted by adding a drop or two of a fluid swarming with such
organisms to an artificially prepared nourishing solution (having
a neutral reaction), in which they had been found to multiply
rapidly, and then after exposing this inoculated mixture to defiascertain at

nite temperatures for a certain time, putting

able conditions to see whether
* Schutzenberger,

'

On

Scientific Series, 1876, pp.

t

'

Modes of Origin

LINN. JOUEN.

it

it aside under favourwould or would not become

Fermentation (English translation), in International
269-307.
'

of Lowest Organisms,' 1871, p. 50.

— ZOOLOGY, VOL. XIV.
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Acting in this way I found that fluids heated to 131° F.
would ferment, but tliat when heated to
140° F. (60° C.) for the same period they remained quite clear and
pure.
I inferred therefore that the temperature of 131° F. was not

turbid*.

(55° C.) for ten minutes

sufficient to kill,

but that one of 140° F. was adequate to destroy

the organisms and germs introduced into the nourishing liquid.
I also ascertained that when the exposure to heat was prolonged
to four hours such organisms

killed at still lower tempera-

were

turesf.

In the following year Prof. Cohn and Dr. Horwath made almost
but

similar experiments in regard to the death-point of Bacteria,

It does not appear that they were then aware of

not for Torulse.

my

investigations.

They, however, arrived at results almost pre-

may be

seen when Prof. Cohn J says
" These experiments demonstrated without exception that
cisely

similar,

as

:

no

Bacteria were developed in the flasks which were kept at a temperature of from 60°-62° C. for an hour, and that the contained
clear; on the other hand, flasks containing Bacteria
which had only been heated to 50° 0. or 40° C. became
clouded, in consequence of the multiplication of Bacteria, in a time

fluid

remained

fluid

varying from two to three days."
"

One need

scarcely mention," he adds, " thatin flasks heated to

70°, 80°, 90° C. there

was never any cloudiness.

The

fact that the

cloudiness in a flask which has only been subjected to a tempera-

ture of 50°-52° C. for one hour shows itself much sooner than in one

which has been kept at the same temperature for two hours, leads
one to suppose that 60° C. is apparently not the lowest temperature at which Bacteria are killed, but that perhaps a lower degree
of heat would be sufficient to prevent their multiplication."
In the year 1873 I returned to this subject in order to ascertain whether Bacteria and Vibriones would be killed at the same
temperatures in organic infusions as they had been found to be in
a neutral saline solution. A large number of experiments were
* The nourishing liquid employed was
or of Cohn, since
of the neutral

phosphate.

it

much

simpler than that of Pasteur

consisted merely of a 2 per cent, solution in distilled water

ammonium

tartrate with about

I had ascertained even in 1870

('

^ per

cent, of a neutral sodic

Nature,' July 14, p. 222) that

both Bacteria and Torulte would grow and multiply in a simple solution of

ammonium tartrate, and

therefore

had recognized before Prof. Colm that these

organisms could take their carbon from such a compound as tartaric acid.
t 'Modes of Origin of Lowest Organisms,' 1871, p. 69.
t

Beitrage zur Biologic der Pflanzen,

l^"^

Bd., 2'^^ Heft, 1872, p. 219.

CONDITIONS FAVOURING FERMENTATION.
therefore

made

wifcli

67

neutral hay-infusion and with acid turnip-

infusion inoculated with drops of a fluid swarming with the above-

named organisms. The mixture was exposed to the several degrees
of heat only for a period ofJive minutes. In a communication to
the Eoyal Society, after classifying the results, I say*
" The
:

—

experimental results above tabulated seem naturally divisible into
three groups.
Thus, when heated only to 131° P., all the infu-

became turbid within two days, just as the inoculated saline
Heated to 158° F., all the inoculated organic
infusions remained clear, as had been the case with the saline
sions

solution had done.

solutions in my previous experiments when heated to 140° F.
There remains, therefore, an intermediate heat-zone (ranging from
a little below 140° F. to a little below 158° F.) after an exposure
to which the inoculated organic infusions are apt to become more

slowly turbid, although inoculated saline solutions raised to the

same temperatures invariably remained unaltered." The cause of
these discrepancies was further studied and in a subsequent communication to the Eoyal Society a few months later, I adduced
evidence to show that the turbidity which had occurred after the
organic inoculated fluids had been subjected to a heat of 140° F.
(60° C.) and upwards to 158° P. (70° C.) had been due " not to
;

the survival of the living units, but rather to the fact that the

mere dead organic matter of the inoculating compoimd has acted
upon the more unstable organic infusions in a way which it was
not able to do upon the boiled saline fluids "f. The inoculating

compound made use
fermentation,

it

of in these experiments being a fluid in full

would contain, besides organisms and their germs,

mere organic matter, and, as the light of subsequent investigations
me to add, possibly some soluble chemical ferments
produced during the vital activities of the living organisms themenables

selves.

These experiments were devised and carried out solely with the
view of throwing light upon one particular question, viz, the
thermal death-point of Bacteria and their germs when immersed

Those of the first series also had the same reference to
and their germs. Having such an object before me I was
careful to eliminate any source of confusion which might arise
from the possible germinality of the mere fluids with which expein fluids.

Torulse

* Proceedings of the Royal Society,

vol. xxi. p. 231.

t Ibid. pp. 325-330.

5*

68

DE. BASTTAN

riment was made.
fluids destined to

I ascertained
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first

of

all,

therefore, that the

be employed under certain definite conditions

as nourishing fluids were capable of acting efBciently as such, and
that under those particular conditions they never of themselves

behaved in such a manner as to make it possible to think tliat a
de novo production of living matter would occur therein. This
source of doubt being' eliminated, one could watch the efi'ects of
inoculating such fluids with living Bacteria and of subsequently
heating the mixture to different degrees, and draw tolerably safe
conclusions therefrom.

Without such a precaution

it is

obvious

that, in the present state of this question, great mistakes

might
be made, since efi'ects possibly due to the germinality of the fluids
as such might be attributed to a supposed survival of the germs
which had been heated in the inoculated fluids. I feel by no means
sure that some of the recent investigators working in Prof Cohn's
laboratory have been quite so mindfal of this point as they should

have been.
I believe

my

experiments to have shown that a temperature

of 140° F. (60° C.)

is

destructive to Bacteria, Yibriones, Torulse,

and their germs in a neutral
temperature

germs both
sion.

Even

is

saline solution,

in a neutral hay-infusion
if

and that the same
and their

also destructive to Bacteria, Vibriones,

and in an acid turnip-infu-

we allowed the opposite

interpretation to stand

in regard to those cases with the organic infusions in which there

was some room for doubt, we should still have to raise the deathpoint only to 158° F. (70° C), and this, too, when the exposure
to such a temperature had only

Not

been prolonged

the least countenance was given to

M.

for five minutes.

Pasteur's notion

that Bacteria- and Vibrio-germs could resist a higher temperature

in neutral than they could in acid fluids.

If there was any

rence as between neutral hay- and acid turnip-infusion,

it

diff'e-

seemed

slightly in the other direction.

These experiments were supposed to hold good, as I pointed
out at the time, for " germs " as well as for the parent organisms*.

The nourishing media were inoculated with a fluid in which Bacand Yibriones were multiplying rapidly, so that we had a

teria

right to infer that they were multiplying in their accustomed

manner.
fore, that

I then said, " These experiments seem to show, there-

even

if

Bacteria do multiply by means of invisible gem-

mules, as well as by the

known

* Proceed, of

process of fission, such invisible

Royal

Soc. vol. xxi. p. 227.

CONDITIONS rAVOUKINQ- FEBMENTATION,
particles possess

69

no higher power of resisting the destructive

in-

fluence of heat than the parent Bacteria themselves possess."

In 1875 Professor Tyndall began to work at this subject and
announced his results early in the following year*.
He did not
endeavour to ascertain the lowest temperature which would prove
destructive to Bacteria, Torula?, and their germs, though he came
to the conclusion that they were always killed by being boiled for
five minutes in organic fluids, and he seemed to imply that this
result was irrespective of the precise degree of acidity or neutrality of

the fluids employedf.

Since this conclusion as to the death

of ferment organisms and their germs in infusions raised for a few
minutes to 212° F. was based upon about five hundred experi-

ments with

fluids of the

most varied nature,

to feel considerable confidence in its truth.

Prof. Tyndall

So

seemed

far as it went,

on this part of the subject was entirely conIndeed, in the beginning of 1876, Professor
Tyndall's views on this important subject were as much opposed
therefore, his evidence

firmatory of mine.

to those of

M. Pasteur

as

mine were

;

we both

disbelieved, as

we

thought, on good evidence, in the survival of germs in boiling neutral or faintly alkaline fluids.

At
such

time

this
fluids

Tyndall.

M.

Pasteur's positive results

would seem

At

all

to

have

been

with some of

forgotten

by

Prof.

events, not being able himself to get evidence

that any boiled and guarded fluids would ferment, he attempted
to

me because I had obtained such reForgetful of Pasteur's experiments above referred to,

throw discredit upon

sults.

and apparently unaware of the confirmation which my experimenhad obtained at the hands of many independent workers,

tal facts

he triumphantly brought forward a

"

cloud of witnesses " to con-

vince the B-oyal Society and the world of science generally, as well
as others, that my particular results in which fermentation had
been made to show itself in boiled and guarded fluids were due to
experimental errors into which it was conjectured that I had
easily fallen, since

it

required

all

long experience to avoid them.

Prof. Tyndall's great skill

and

He

strenuously denied that a
certain experimental result could be obtained when strict methods

were followed.

It was as regards the question of fact, rather than

in regard to its interpretation, that Prof. Tyndall then did his best
to

throw discredit upon

my

work.

* Philosophical Transaotious, 1876, pt.
t Loc.

cit. p.

51,

i.

p. 27.
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All this confident assertion and conjecture on the part of the
his belief, and is to be taken as the

new worker was based upon
measure of

and similar

his certainty at that time, that Bacteria

organisms, with their germs, were killed by being heated in fluids
It is, in truth, even now almost
to 212° F. for a minute or two.
impossible otherwise to account for the continued barrenness of
his 500 various fluids, placed, as he says, under conditions favourable for the multiplication of any organisms or germs which they
might contain, not for days only, but for weeks and even months.
Professor Tyndall seems entirely to have misconceived the real
aspect of the question as it stood before the scientific world in the

He

beginning of 1876.

unhesitatingly coincided with

gards the only point which was

really in dispute, viz.

" omnipresent" ferment-organisms

a brief boiling of

them or not

;

me

as re-

whether the

and their germs were killed by

whilst the fact which he called in

question was the very point which had been abundantly confirmed
and was then generally admitted, whatever interpretation might

have been put upon it by difl"erent experimenters*. Indeed, what
Prof. Tyndall had been unable to achieve in the way of inducing fermentation in boiled and guarded fluids, had three years previously
been brought about by me in the presence of a highly skilled and
then sceptical witness. Professor Burden Sanderson.

He

sub-

sequently published his declarationf that positive results, both
with acid and with neutral boiled infusions, had been obtained

without experimental flaw
out even mentioning

it.

;

yet in spite of this testimony, and with-

Prof. Tyndall sought to decry

my

experi-

ments and set aside my results.
Meanwhile, almost at the time that the learned physicist was
acting in this bewildering manner, one of the principal authorities on such subjects in Europe, Prof. Ferdinand Cohn, was
again confirming my impugned experiments, at Breslau, and was
obtaining, both with acid and with neutral boiled infusions, those
evidences of fermentation which hitherto Professor Tyndall had
The fact was again fully
strangely enough failed to reproduce^.
admitted by Prof. Cohn, though my interpretation of it was still
questioned.

It

therefore quite needless for

is

* For a list of such experimenters see
t

'

Nature,' Jan.

8tli,

'

Nature

'

me

here even to

Feb. 10, 1876, p. 284.

1873.

Beitrage zur Biologie der Pilanzen,' 1876, p. 259. This confirmation, after
Prof. Tyndall's denial, was A'ery similar in its opportuneness to that of Prof.
'

J

Sanderson after E. Hay Lankester's denial (Quart. Jouru. of Microsc. Science,
Jan. 1873, vol.

siii. p.

74).
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previously obtained similar

fact, been so thoroughly
by my experiments, and the numerous confirmations which
they have received at the hands of others, that it would be waste of

This side of the question has, in

results.

settled

me now to dwell further upon this part of the subject.
must be obvious that what we need at present is all the definite
evidence that can be obtained as to the thermal death-point, and
space for
It

as

to

the powers of resistance under

ferment-organisms and their germs.
strict

my remarks

or indirectly

upon

diff'erent

Thus

conditions, of

that I

ic is

now

re-

almost wholly to investigations bearing directly
this section of the subject.

Twelve months later, we find Prof. Tyndall * announcing that
he was then able to obtain the previously denied results. The
behaviour of his recent infusions had completely stultified his
previous position. He was no longer at issue with me and

The difference between us was now
In spite of his previously muchvaunted 500 negative results, and the good evidence which they
supplied as to the death-point of Bacteria and their germs. Prof.
others in regard to the fact.

one of interpretation only.

Tyndall

now endeavoured,

as best as he could, to cover his previous

The

unfortunate position.

result

was a complete change of

front.

During all his earlier experiments, though operating in the midst
London in an air which he had himself not lightly stigmatized,
in many trials with all sorts of fluids, he had not come across a single
germ which could survive the influence of boiling water for a few
of

minutes.

Desiccation of germs, according to Prof. Tyndall' s ex-

perience at this time, would seem to have been a

phenomenon of

germs capable of resisting a short boiling
must have been almost, if not quite, unknown.
But no magician with his wand ever wrought a more complete
change than did Prof. Tyndall by introducing a bundle of " old
hay " into his laboratory. Henceforth there was evidence offermentation in boiled fluids without stint, desiccated germs were
everywhere germs capable of resisting even two, three, four, and
more hours of boiling everywhere surrounded him and got into
the rarest occurrence

;

—

his infusions.

These, at least, are the hypotheses by which Prof. Tyndall endeavoured to reconcile his earlier with his later results. But two
things strike one as very unsatisfactory in regard to them and
* Brit.

Med. Journ., Jan.

27, 1877, p. 95.
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In the first place, it
having introduced a bundle of
" old hay " into the laboratory of the Eoyal Institution cannot
be regarded as a satisfactory explanation of the results of myself

his

method

ef supporting their cogency.

may be observed that the

fact of his

and others who had been able to obtain fermentation in boiled
fluids long before, without the aid of any such magician's wand
Seas this which Professor Tyndall had chanced to employ.
evidence
by
of
the
condly, there is the very dubious nature
the
abinterpretation,
and
his
sought
support
to
which he has
sence of any thing in what he has yet published on the subject
which

new

gives

any

definite

or independent

ceedings of the Eoyal Society* there

Heat

:

—

is

printed a note "

when Discontinuously Applied,"

as a G-ermicide

Prof. Tyndall says

foundation to his

Thus, to take one illustration, in the Pro-

hypotheses.

" Following

On

in which

up the plain suggestions of the

germ-theory, I have been able, even in the midst of a virulently
infective atmosphere, to sterilize all the infusions by a temperature
lower than that of boiling water. * * * Before the latent period
of any of the germs has been completed (say a few hours after
the preparation of the infusion), I subject it for a brief interval
to a temperature which may be under that of boiling water. Such
softened and vivified germs as are on the point of passing into
others not yet softened remain

active life are thereby killed;

I repeat this process weU within the interval necessary
for the most advanced of those others to finish their period of
The number of undestroyed germs is further diminished
latency.
intact.

this second heating. After a nurnber of repetitions, lohicJi varies
with the character of the germs, the infusion, however obstinate, is

by

completely sterilized^

germs " has no
than Prof. Tyndall chooses to infer from the obsti-

Noting by the way that the
other reality

" character of the

nacy of the infusion in resisting sterilization, it is only necessary
further to point out that the above procedure and its results allows
absolutely no conclusion to be drawn in favour of the survival of

germs, except by ignoring the only other legitimate interpretaThe frequent repetitions of destructive heating might, after

tion.

a time, repress

all

tendency to fermentative change in a fluid with
it might destroy germs supposed to be suc-

the same facility that
cessively

awakening to

life

and

activity.

If an investigator has

decided beforehand that one of these possibilities is not worth
* No. 178, Tol. XXV. p. 669.
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problem, to his mind,

is,

of

course, a simple one.

between the period
and that of his second
paper did give to his explanation of these second results some
semblance of support although they were, at the same time, in
rather flagrant contradiction with the uniformly negative results
It

is

true, however, that the course of events

of the publication of Prof. Tyndall's

first

—

first five hundred trials.
The new point of view introduced

of his

in the

mean time through

the labours of Professor Cohn, in conjunction with those of Dr.

Eidam and Dr. Koch, was thus brought about.
Dr. Eidam* carried out some researches in 1875 under

Prof.

Cohn's direction as to the exact death-point of Bacterium termo.

He ascertained

that this organic form always disappeared in fluids
heated to a temperature of 113° E. (45° C), though Bacilli were

found growing and multiplying rapidly therein. In the following
year these researches were continued in regard to Bacilli, and the
results are given

by

Prof.

Cohnf

own memoir on these
autumn of 1876. The

in his

organisms, which was published in the

points of most significance therein recorded are («) that Bacilli
are the organisms which

commonly make

their appearance

previously boiled fluids undergo fermentation

perature of 37° C, or thereabouts,

when

(&) that at a tem-

;

when the infusions

are exposed

grow into threads
on the surface (c)

to air through a cotton-wool plug, these Bacilli

which accumulate in the form of a pellicle
that in twenty-four to forty-eight hours a number of highly refractive particles appear at short distances from one another
within the threads, which are to be regarded as "spores"; and
;

amount of evidence, but not of a conclusive
show that these " spores " in a dry condition may
resist heat much better and for a longer time than their parent orgaThis latter evidence is inconclusive, principally because no
nisms.
sufficient precautions were taken to show that what was attributed to survival of germs might not have been really due to a stillcontinuing germinality of the fluids, though also in part because
the possible action of mere chemical ferments was not duly con(d) there

is

a certain

character, to

sidered.

These points were reenforced in the same number of Prof.
* Beitrage zur Biologie der Pflanzen,
t Ibid. 2er Bd.

2'" Heft,

p. 268.

l^'

Bd.

2'es

Heft, p. 208.
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Cohu's journal in an important paper by Dr. Koch entitled " Die
The organism met with
Aetiologie der Miltzbrandkrankheit."
in this disease

is

also a Bacillus, indistinguishable

by the micro-

scope from that found in hay -infusions. When exposed to air at
a temperature of about 37° C. it also grows into filaments, which
speedily develop therein the highly refractive spore-like bodies,

Koch

and then become disintegrated.

found, moreover, that the

comparathough he concluded from

Bacilli themselves of splenic fever could only resist a

tively short

amount of

desiccation,

his experiments that the spores could retain their vitality

power of communicating the disease
the midst of certain dried matter.

No

and

when imbedded

for years

in

howcannot be

sufficient details,

ever, are given in regard to this latter point

and

;

it

considered that Koch's evidence proves that Bacilli spores can
resist

prolonged periods of desiccation, (1) because he found that

the splenic-fever matter, containing germs, was only potent when
pieces of spleen or blood in mass were dried, in the midst of wJiich
may not have heen really desiccated at all; and (2) because

the germs
it

has not yet been distinctly proved that

it is

the actual spores,

or only the spores and not certain chemical principles in the

dium, constituting soluble or

municate the disease.

'

particulate

Any such

their integrity in the midst

'

me-

ferments, which com-

chemical principles might preserve

of the colloid masses above mentioned

just as well as spores.

This latter consideration
accessions to our knowledge.
self that

is

especially strengthened by recent
Thus we learn from Dr. Koch him-

though the hay-Bacillus

is

so similar to the Bacillus of

splenic fever as to be microscopically indistinguishable therefrom,

yet that the former organisms are quite powerless to excite splenic
fever when inserted beneath the skin of rabbits. And although
it may be said that morphological similarity does not necessarily
imply identity in the physiological or molecular actions of the
two organisms, yet it may fairly be insisted that, as regards these

two organisms in

particular, there is evidence that in all

respects their course of life and properties are also similar.

outward

But even

greater need for caution in the same direction might be brought

home

to us

by the now admitted

fact that the

common

septic

ferment excretes or helps to form a chemical principle *, existing,
according to Prof. Burden Sanderson, in the form of minute
* Just as other allied organisms give rise to grains of blue or other pigment
in the jelly which envelops them.

CONDITIONS TAVOFKING FEEMENTATION.

75

particles capable of generating a febrile illness resembling septi-

—

caemia, which the organism itself is unable to produce
and also
from the fact discovered by Musculus, and confirmed by Pasteur,
that a soluble ferment exists in fermenting urine, separable
therefrom, and which is capable of producing precisely the same
changes in this fluid as may be initiated by the living ferment
itself.

Yet, relying principally

upon

Koch, Prof. Cohn
power of resisting pro-

this evidence of

postulates for the spores of hay-Bacilli a

desiccation.
And although Koch says
found no evidence of a survival of power to
communicate the disease when he dealt with small fragments of
splenic-fever matter which had been dried, Cohn assumes that for

longed and thorough
distinctly that he

hay-Bacillus even separate spores, or spores in association with

very small particles of matter,

may

preserve their potency

further, that the conduction of heat

no longer takes

its

—

;

nay,

ordinary

course in regard to such particles so that they may remain for
hours immersed in fluids at temperatures destructive to all other
visible forms of living matter.
Before all these difficulties 1 may

perhaps be pardoned for saying that I
to the popular view.
for definite

Mere

am

not ready to yield assent

surmises and guesses must

make way

knowledge acquired by accurate and crucial experi-

mentation. But as yet there is nothing of this sort to support
the notion of the ability of the ferment-organisms to endure complete desiccation,

and that

in this state they are able to resist for

a prolonged period the otherwise destructive influence of heated
fluids.

A fatal lack of precision seems to have pervaded all attempts
which have yet been made to deal with the question of the ability
of organisms or their germs to resist desiccation. This lack of precision is seemingly due to the fact that the mind of the experimenter is generally to a great extent biased by the notion of the
impossibility of a generation de novo of living matter.

we have

Just as

previously seen Pasteur inoculating barren fluids with

organic debris &c. filtered from the air, and assuming that
the fertility which ensues must have been due to this matter containing living germs, so, more recently, we find other experimen-

and the organisms which it may conorganisms and portions of the media in which

ters subjecting such matter
tain, or subjecting

they have been flourishing, to desiccating influences, and invariably attributing any supervening fermentation or disease which
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such matter

may

up to

set

the above-named results
chemical ferments or

'

particles

objection I pointed out in 1872

conclusive

before

survival of the organisms,

tlie

may have been due to the
'

*,

in such desiccated media.

and

it is

when

survival of mere

This

one which must be met
Fortunately the

experiments can be made.

complying with this necessity are now within the reach
of all skilled experimentersf. This kind of differentiation requires
to be made especially by those who announce positive results.
It would be a matter of less urgency wherever accurate experi-

means

for

ments show an

inability to resist desiccation,

or to resist this

process ^lus the brief influence of boiling water.

Before referring to a few inquiries which I have my self made in
these

new

directions,

it

seems desirable to say a few words con-

cerning one other attempt to raise the standard of vital resistance
to heat for the

germs of some organisms, as

this particular evi-

—

dence has been frequently mentioned during the last year in
fact, ever since Prof. Tyndall's contradictory experiments had

some way to be explained. Nothing better shows the pauany thing like exact knowledge concerning the ability of
living matter to withstand a temperature of 212° P. and upwards,
in

city of

together with the strongly
find
late

it,

felt

desire of the panspermatists to

than the altogether undue importance which has of

been attached to this evidence, whicli was brought forward
years ago by the Eev. Mr. Dallinger and Dr.

nearly four

Drysdale.

These gentlemen are now well known as the authors of some
very elaborate and meritorious investigations on the life-history

In addition to reproduction by the
well-known process of multiple fission, they have described two
kinds of germs, one minute, but easily visible, and the other
so minute as to be quite indistinguishable individually, even by
Some observations have
the highest powers of the microscope.
of certain flagellate monads.

been made as to the efiects of difierent temperatures upon the
parent forms and upon these reproductive units. The manner in
which, this investigation

was conducted

authors J:

slide containing adult

—"An ordinary

is

thus described by the

forms and sporules

covered in the ordinary way was allowed to evaporate slowly in
*

The Beginnings of Life,' toI. ii. p. 4.
Med. Journ., Feb. 13, 1875, p. 201.
Monthly Microsc. Journ., Aug. 1873, p. 57.
'

t Brit.
J
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seven instances, and placed in a dry heat whieli was raised to
121° C. Ifc was then slowly cooled and distilled water allowed to

by

insert itself

On

capillary attraction.

examination,

the

all

adult forms were absolutely destroyed, and no spore could be

But after having been kept moist in the
definitely identified.
growing stage for some hours, and watched with the -^-, gelatinous
points were seen in two out of the seven cases, which were recognized as exactly like an early stage of the developing sporule,
which were watched till they had reached the small flagellate state
shown in fig. 5, pi. xxvi. The remaining five were barren of reOther observations were detailed in a subsequent number
but that above quoted is typical as regards
the method, aud not far from typical as regards the results, which
may fairly be described as eminently contradictory in nature.
sult."

of the same Journal *

;

All the observations which these experimenters record I have
tabulated, so that

amounts to

:

it

—

may be seen what

their evidence really

Nature of

Survival

Survival

Heat-exjposv/re.

of Spores.

of Sporules.

93° -33 0.
(200° F.)

On

3

On

2 slides out of

slides out of 6.

On

3

No

observations made.

slides

out of

6.

for ten minutes.

" Eaised to

7.

121° 0."
121°-11 0.

Statement of results not precise, uncertain whether
both germs and sporules developed in only

(250° F.)

" Heated

up

to

1

or

in 4 out of 5 slides.

for ten minutes.
\

148°-88 0."

I

(300° F.).

J

On

2

slides out of 6.

On

3

slides

out of

6.

The authors say that these " are only typical results of a larger
They are perhaps more typical than sig-

series of experiments."

nificant

:

they are assuredly very perplexing.

Why, with such
much discord

apparent uniformity of conditions, should there be so

These remarkable sporules would seem to be better
momentary exposure to a temperature of
148° C. than one of the same duration to 121° C, and just as well
able to bear this heat as an exposure for ten minutes to the very
in results ?

able to withstand a

different

temperature of 93°'30 C.

But why should the authors have
*

March

deliberately

1874, p. 99.

thrown an

ele-
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ment

of confusion into the subject wMcli was wholly needless and

easily to

The

have been avoided ?
of dry heat (which

eflfects

ging to

are set forth

life)

and much more

when

well known to be less damawould have been quite as easy

is

it

satisfactory to have given instead, or, in addition,

the effects of heat upon these organisms and their germs

when

they were in the moist state *. The consequence has been that
these results with dry heat have been quoted by subsequent
fell into the same category as others
which have been made with moist heat and differences of result
which, in the main, have been due to different modes of exposure, have been ascribed to different powers of resistance on
the part of simple organisms and their germs. Professor Tyndall,
indeed, has gone so far as to speak of the "grave error" which

writers as though they

;

biologists have hitherto

made

in failing to recognize this impor-

tant distinction concerning germs and organisms respectively;
yet, as a matter of fact, the possibility of such a difference has

been clearly before the minds of all the principal workers on these
subjects from the time of Spallanzani downwards f.

But the fallacy

M. Pasteur J

of

all this

may be

seen from the fact that in 1862

himself found that certain of the germs or spores of

fungi, especially those of the

common mould

Penicillium, would

germinate after exposure to a dry heat of 121° C. (250° F.) for thirty
minutes, though, as he says in an earlier part of his memoir
(p. 60), he had proved by direct experiment that when ''immersed in fluid, even for a few minutes, at a temperature of
100° C, all such germs were killed. Seeing that, according to
the experience of Dallinger and Drysdale, their spores and sporules, in the dry state, were no better able to resist the momentary
influence of 121° C. than of 148° C, and that Pasteur found
spores which could resist a dry heat of 121° C. even for thirty
minutes were yet invariably killed when immersed in boiling water
for two or three minutes, there is no reasonable ground whatever

* It would have been perfectly easy to have put one or two drops of the fluid
it, and then to have heated it for

into a small tube, to have hermetically sealed

10 minutes or more to different degrees before subjecting the fluid to a prolonged
upon a carefully prepared slide.

microscopical examination
t In

my

'

Evolution and the Origin of

views on the subject are

set forth

Life,'

1874, pp. 141-168, Spallanzani's

and duly considered, as well

evidence that was at the time available.
J

Ann. de Chim.

et

de Phys.

t.

Isiv.

pp. 92-99.

as all other
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for supposing that the germs and sporules of the monads would
be more fortunate in surviving such an ordeal *.

I have as yet only had time to commence the study of the
amount of heat which the Bacilli " spores " will resist as compared with the organisms from which they are derived. I began
by endeavouring to ascertain whether these bodies were or were

not capable of resisting a brief immersion in boiling water.

Dealing

first

with the Bacilli of urine, I procured a good supply

of spores by inoculating an almost neutral specimen of boiled
urine, contained in a flask plugged with cotton-wool, with another

specimen of urine already swarming with such organisms, and
placing the mixture in an incubator at 38° C.f In the course of

two or three days a scum formed, in the threads of which spores
were abundantly developed, and the fibres themselves during
these and the two or three subsequent days broke up very extenThis liquid (A), thoroughly well shaken, gave

sively.

teeming with

Bacilli spores.

me a fluid

Another liquid (B) was prepared

by causing neutral urine to ferment at a temperature of 122° !F.
In this fluid, whilst the Bacilli themselves
were swarming, their germs or spores were absent.
A number of bulb-tubes were then taken, and each of them was
charged with one ounce of a urine whose acidity was equivalent to
from 12 to 15 minims of liquor potassse per ounce. Such a fluid is
one which can be easily and certainly sterilized by heat, and this,
of course, is an essential property for any nourishing liquid which
in an airless vessel.

is

to be used in experiments as to the death-point of organisms.

The ultimate

object of such experiments being to enable us to

decide not only as to the conditions under which a retention of life
possible in certain organisms, but to supply evidence bearing

is

upon the possibility of a generation de novo,

it

seems absurd that an

investigator should think of using in these death-point experi-

ments a
whilst

fluid possessing doubtful qualities

it is

known

to be a nourishing fluid,

more, a generating

*

The

fluid.

Yet

it

seems to

—that

may

me

is,

also be

one which,
something

that Prof. Cohn'a

observations of Pasteur, indeed, as well as of Tarnowski, tend strongly

to sliow that the scores of the lower fungi generally are killed in fluids by a
"'\.
brief exposure to 60° 0. (140° F.).
t

At

many

this

days

;

temperature the boiled neutral fluid might not have fermented for
hence the fluid was inoculated in order to shorten the process.
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and Dr. Eidam's experiments witli Bacillus are to some extent
open to this objection.
In acid urine of the kind mentioned we have a nourishing

medium which,

after ten minutes' boiling,

nerating medium.

If,

we

therefore,

certainly not a ge-

is

charge a number of vessels

with some of this liquid, to which fluid

A has

been added* in the

proportion of one minim to the ounce, and another series with

some of the same liquid to which fluid B has been added in similar
and if we subsequently heat these mixtures to a
similar extent, we shall be able to test the power of resistance to
heat pertaining to the spores in liquid A compared with that pertaining to tbe mere rods and filaments in fluid B.
The necks, of tbe
This I carried out in the following manner
bulb-tubes were drawn out in the blowpipe-flame, and the fluid
within each was boiled over the flame for about a minute. The
neck of the tube was then hermetically sealed, after which it was
plunged into a vessel of boiling water, where it was allowed to
proportions

;

:

remain for exactly ten minutes

—

f.

The fluids of the two series similarly heated were then placed
side by side in the incubator at 122° F. (50° C.),and the result in
25 trials (19 containing fluid A, and 6 containing fluid B) has
been that not one of either series has fermented, though the tubes
were kept from ten to fourteen days in the incubator. Tet in
control experiments with the same urine boiled for ten minutes in
plugged flasks and subsequently inoculated with an unheated
drop of fluid A and of fluid B, fully developed fermentation was
showing clearly
invariably set up in from sixteen to twenty hours
that there was nothing in the nature of the fluid to impede the

—

development of the organisms.

Having ascertained that hay-Bacilli

also increased with

about

equal readiness in such acid urine, I have since executed a third
series of

experiments in whicb

to that of

A in

the fact that

it

tlie

inoculating material was similar

swarmed with Bacillus

spores, only

was composed of hay-infusion instead of urine, in which the
organisms had gone on to spore-formation. The results were,
however, in no way diff'erent. Out of 24 trials, fermentation did
it

*

From

t

The

a burette-tube kept for such fluids.

boiling in the can

was adopted because the heat in

this

waj

is

more

constant and not subject to the continuance of those elevations which are so liable
to occur in boiling over the flame (see p. 23).
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not take place in a single instance, the inoculated mixture
having been boiled as before for ten minutes.

Further than this I have not gone, at present, though

when time

easy,

it will

be

permits, to ascertain the exact death-point of

the Bacillus-spores, and whether their power of resistance is at all
greater than that of the rods and filaments from which they are
derived.

Had

it

been found in the foregoing experiments that

fermentation invariably occurred in the fluids in which the sporea

were contained and not in those holding the rods and filaments,
we should have had a fair presumption that the spores had sur-

—

vived

since, in face of the possibility of the existence of a chemical

ferment in the materials which served as inoculating agents,
this

would probably have been similar in both.

could not have been certainly held

;

Still this

the difierences in the

view

medium

which had led to spore-formation in the one and not in the other
liquid migJit also have entailed a difference in their chemical pro-

ducts

;

so that, in the face of affirmative results, the possible in-

medium and its chemical principles must have been
from the influence of the organism alone.
It remained only to ascertain by similarly exact experiments
whether any evidence could be obtained in favour of the statefluence of the

differentiated

ment that a previous desiccation enabled spores, in such a state,
and when surrounded by thin albuminoid or gelatinous envelopes,
to resist for a long time the moistening influence of water, and
thereby to withstand for prolonged periods a degree of heat

which would otherwise have proved destructive.
To test this point I proceeded in the following manner. I took
a hay-infusion on which there was a well-formed scum containing
myriads of the most typical spore-bearing fibres, partly entire
and partly breaking up. This was put into a corked vessel and
shaken vigorously for a few minutes, so as to procure a uniform
dissemination of the spores through the liquid.
Some of the
thick, muddy-looking fluid was then poured upon an ordinary,
clean, microscope slip, so as to cover

it

with a stratum of

fluid,

which was subsequently allowed to evaporate. In the course of
three or four hours, when a dry opaque layer had been left upon
the glass, the slip was placed in the dry chamber of an incubator at
a temperature of 122° F., where

dry layer was then scraped

it

was kept exactly four days. The

with a clean knife into a clean watchglass, and to the resulting powdery material about thirty or forty
drops of distilled water were added.
LINN. JOUEN.

off"
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After allowing the powder to remain thus immersed for four
hours, so as to imitate the stage of preparation of a hay -infusion,

some of the stirred-up mixture was added to a quantity of urine
having an acidity equivalent to eleven minims of liquor potassae
per ounce (about 2i per cent.) and a specific gravity of 1023.
The addition was made in the proportion of two minims of the
spore-containing liquid to each ounce of the urine, and with this
After their

well-shaken mixture nine bulb-tubes were charged.
of

them was

boiled

over the flame for rather less than one minute,

when the

vessel

necks had been draw^n out, the

fluid in each

was hermetically sealed. An interval of one minute having been
allowed to elapse, each closed vessel was inverted and plunged
Subsequently
into a vessel of boiling water for twenty minutes.
all

F.,

were placed together in an incubator at a temperature of 122°
and with them a control experiment in which some of the

same urine had been boiled alone for twenty minutes in a small
plugged with cotton-wool, and to which some drops of the

flask

original spore-containing mixture (not previously dried or heated)

were added, in the above-mentioned proportion, when the urine was
cool.
This latter operation was effected by removing the cottonwool plug for an instant, allowing the spore-containing fluid to drop
into the urine, and then carefully replacing the plug, after the

manner so often adopted by Professor Lister*.
In sixteen
The result of these experiments was as follows
hours the fluid in the control experiment was notably turbid,
and a thin scum had formed on the surface at the expiration of
The other nine fluids all remained quite clear, and
24 hours.
:

—

showed no signs of turbidity during the ten days that they were
retained in the incubator.

seem necessary to go any further for the present, and
it. Enough had been done to show how
little exact experiment would give any countenance to the hypotheses and wild assumptions which have of late been so rife in
regard to the powers of endurance of Bacilli-spores hypotheses
and assumptions which seemed to their authors necessary, in face
of the now-admitted fact that a hay-infusion will often ferment
after it has been boiled even for several hours.
It did not

neither did time permit of

—

*

Quart. Journ. of Microsc. Science, 1873,

p. 384.
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Germ Theory

Thougli it may be conceded that with our present state of
knowledge an affirmative decision in regard to the absolute proof
of the present occurrence of Archebiosis

may be still withheld, there

no similar warrant for suspense of judgment in regard
to the Grerm Theory of Disease or, as it is also called, the doctrine
Existing evidence seems to me abundantly
of Contagium Yivum.

is,

I think,

untrue *.

sufficient for the rejection of this doctrine as

My

urine and potash experiments will go far to illustrate this

difierence in the weight of the evidence in regard to the

two

questions.

A "sterilized" fluid—that is, one which left to itself would always
remain pure

—may be caused to ferment by the addition of

proportion of liquor potassae devoid of
if

all

a certain

living things, especially

the influence of the potash be favoured by certain accessory

This fact is admitted by M. Pasteur himself t.
During the fermentation thus initiated, a matter (ferment) ap^
pears and increases, which is capable of spreading a similar process
far and wide in suitable media.
But, on the strength of the analogy upon which the germtheorists rely, we may find in such an experiment a warrant
for the belief that in a healthy person, free from the contagium of
typhoid fever or any other of its class, certain kinds of ingesta
(solids or fluids), wholly free from all specific poison may,
physical conditions.

* Since this paper was read, the doctrine has again been proclaimed
and never with more force and ability by Dr. William Roberts (Brit. Med.
Journal, Aug. 11, 1877). Its essential points may be stated in the words of its
" I have already directed your attention to the
latest exponent.
He says
analogy between the action of an organised ferment and a contagious fever. The

—

:

analogy

is

probably

real,

—

in so far, at least, that

that contagium, like a ferment,
doctrine of a contagium

is

vivum be

it

something that

true,

we

leads us to the inference
is

alive.

...

If,

then, the

are almost forced to the conclusion

that contagium consists (at least in the immense majority of cases) of an inde-

pendent organism or parasite; and
the doctrine, ....

it is

between them, that

mental type.

all

in

tliis

sense alone that I shall consider

If septic Bacteria are the cause of septicaemia, if the Spirilla are

the cause of relapsing fever,

the inference

it is

more than probable, looking to the general analogy
infective diseases conform in some fashion to one funda-

is

almost

if

the Bacillus anthracis

irresistible that other

of other infective inflammations

and of other

is

the cause of splenic fever,

analogous organisms are the cause
specific fevers."

Sept. 1877.

t See p. 31, note t.
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with or without the favouring influence of other altered conditions,
And during the
give rise to an independent zymotic process.
process thus initiated, a matter (contagium) appears and increases
in certain of the fluids or tissues of the body,

which

is

capable of

mem-

spreading a similar disease far and wide amongst receptive
bers of the community.

Can the germless

liquor potassse plus the favouring conditions

(the principal of which

is

a certain high temperature) be regarded

as the " cause" of the fermentation?

doubt

:

the

efi'ect

their influence.

in question

The old

The answer does not admit of
would not have taken place without

logical formula in regard to the word,

cessante causd cessat et effectus, completely justifies this point of

A

view and so also does the definition of Sir John Herschel.
" cause," said this philosopher, is " an assemblage of phenomena
;

which occurring, some other phenomenon invariably commences or
has

its origin."

But
It

there

is

a point of view which must not be lost sight

of considerable importance, and has of late been dwelt

is

of.

upon

by (jr. H. Lewes with his usual force and clearness. He says*
" The fact that it is a convenience to select some one element out
:

of the group, either for

and that we

terest,

its

conspicuousness,

call it the

its

in-

cause of the change, throwing

all

its

novelty, or

the other elements into the background of conditions, must not

make us

—

overlook the fact that this cause

only

is

eff"ective in

tion is causal

;

the

—

this selected condition

Every condi-

coalescence with the others.

efi'ect is

but the sum of the conditions."

This brings us to the only point of doubt which can possibly
exist in regard to the interpretation of

my

ejperimentf.

It

is

whether our most prominent causal element, the liquor potassse,
exercises its influence («) partly upon the fluid and partly upon
certain otherwise dead or impotent germs still lurking within the

upon the mere chemical constituents of the
medium, but in such a way as actually to engender minute par-

vessel, or (6) simply
fluid

ticles of living

matter which thereafter appear as ferment-organisms.

If a practically dead

may

take

its

mentation

;

germ can by any treatment be

revived,

it

place as one of the causal conditions leading to fer-

hence

it is

that a certain reserve

may

still

be main-

tained as regards the absolute proof of the possibility of a germless origin of

common fermentations, and
new birth of living units

occurrence of a
*

'

Problems of Life and Mind,'

vol.

ii.

the almost simultaneous
(Archebiosis).

p. 390.

t See p. 47.
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—are non-existent,

regard to the bearing of tbis experiment upon the

an occasional independent origin for zymotic disease,
wbether or not sucb disease is characterized by the appearance
within the body of any distinctive living organisms*.
possibility of

This I will
It

is

now endeavour

to demonstrate.

the process of fermentation which

analogous to the zymotic disease.

is

supposed to be in part

It is true that a contagious

something becomes engendered during fermentation and during
zymosis, by means of which the process or the disease

spread abroad.

But there

may be

are important differences in regard to

the possible independent origin of the two processes which have

much neglected. The treatment of this
much too superficial. In order to produce a
kind of pictorial effect which may easily captivate the imagination,
difficulties are often ignored, and many new, modifying, or antagohitherto been only too

subject has often been

view have even of late been treated as though they
were non-existent.
A few words will suffice to make plain some of the differences
between the respective conditions which would be operative in
the germless origin of fermentation on the one hand, and in the
de novo origin of a contagious disease on the other. And in so
doing I shall be able, I think, at the same time, to show how much
simpler it would be to bring about an independent zymosis than
nistic points of

—

an independent fermentation that is, if we are to rely on the
analogy upon which the germ-theorists base their arguments.

During the great majority of fermentations living organisms
their appearance and rapidly multiply. These living organisms have been proved to be common producers of chemical principles, some of which are soluble ferments, others (like pyrogen) are poisons which may be almost as deadly as that of a serpent, whilst others still are inert and appear as mere pigmentgranules. It is proved that some of these chemical principles act
as true ferments f- It is thought, and it is probable, that the organisms themselves altogether apart from their media and what else

make

they

may

—
— may be capable of doing the

contain

has not yet been definitely proved
* The rule
60 far as

is,

'

same.

Still this

so that the action of soluble

that oi'ganisms are present in fermentations, whilst they are,

we know,

t Pasteur,

;

quite exceptional in zymotic diseases,

Compt. Eend.' July

3,

1876, p.

4.
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at present almost better substantiated than

that of the living organisms by which they

By means

may have been

formed.

of boiling alcohol and other agents these bodies can be

and freed from living impurity. It is, however, much more
separate minute living organisms from their
media*, and consequently more difficult to be perfectly certain in
regard to their potencies.
It is, However, on account of the derivation of the chemical ferments from the living units, and because

isolated

difficult entirely to

of the presence of these latter bodies in

own agency

that their

of ordinary

initiation

indicated,

is still

all

regarded by

fermentations.

fermenting mixtures,

many

we much need further information as

in which fermentation

as essential to the

But, as I have already

mode

to the precise

and carried on by soluble ferments like that which M. Musculus discovered in and separated from urine. If they (^11 or any of them) are capable of
setting up fermentations in germless fluids in the course of wMch
organisms appear, such phenomena would most efiectually disprove an exclusive germ theory.
Turning now to the process of zymosis, we find the available
is

initiated

Here we have

generative conditions altogether different.

to do

not with fluids only, but with tissues and organs composed of

by all kinds and degrees of activity.
them produce the various soluble ferments of the body,

living elements characterized

Some

of

some may produce poisons, and others habitually lead to the formation of pigment-granules

—

tudes

of other

are

known

to mani-

number having such and

Tissue-elements without

fest.

kind to

vital acts severally similar in

common ferment-organisms

those which the

properties are

multi-

therefore ever present, capable

under certain Influences of being more or less easily diverted into
unhealthy modes of action, so that many of them may become true
living ferments in the modern sense of that termf, and therefore
possible producers of chemical ferments
*

(contagia) capable of

The more

efEcient means of filtering organisms from their media, which we
by means of porous earthenware, ought to be useful in this direction. Such organisms and their germs might be subsequently washed with several
distilled waters, just as a chemist would wash a delicate precipitate. It would

now

possess,

be strange, indeed,

if this

very mild usage interfered with the properties of organ-

isms which at other times are credited with such remarkable powers of endurance.
t
s^ys.

How legitimate

upon fermentation
that

this statement is

may be. seen from what M.

These are his most' mature views
life

:

— "I have

Pasteur himself

been gradually led to look

as a riecessary consequence of the manifestation of

life,

takes place without the direct combustion due to free oxygen.

.

,

when
.

We
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some or the whole of the series of changes by which they
were themselves produced, in other suitable sites.
The essential difference between the two problems thus becomes
plain.
The only point which my experiment leaves in the least
initiating

doubtful in regard to the causal conditions initiating fermentation

is,

whether any

may

latent, powerless, and, as it were,

dead organ-

in spite of the usual evidence to the contrary, lurk in the seemingly " sterilized " fluid.
This, however,

ized ferment

still,

no shadow of doubt in
number are, by
necessity, present in the form of tissue-elements.
So that if we
are to be guided by the analogy upon which all germ-theorists so
the very point about which there

is

regard to zymosis.

is

Possible ferments without

strongly rely, the independent generation of a zymotic process
should, for the reason above specified, be incomparably

more easy

be brought about than fermentation in a germless

to

fluid.

In regard to the independent origin of a zymosis, the all-important
point is, not whether latent ferments exist, but whether any
causes, or sets of unhygienic conditions, can rouse or modify, in

certain special modes, the activity of any of these myriads of potential

ferments of which the

And

if,

as

human organism is

so largely composed.

some germ-theorists would have us

believe,

impotent

germs of common ferment-organisms, incapable of exclusion, are
also widely disseminated throughout the body, these, if they are
such unavoidable elements, could (in regard to the aetiology of

upon as components of the body, ranking
by side with the tissue-elements themselves.
Thus such organized ferments or germs as are possibly absent
from the "sterilized" experimental fluids are confessedly present by
myriads in persons who may be sickening under the influence of
disease) only be looked
side

various unhygienic conditions or non-specific states of the system

and the only point which

is

regarded as doubtful in connexion

is what analogy miglit lead us to
by ray experiments, viz., that certain
of system, may be capable of rousing some

with the de novo origin of a zymosis
affirm as completely proved

conditions, or states

may

partially see, as a consequence of this theory, that every being, every organ,

every
air,

cell

which

lives or continues its life

or which uses

own

it

in a

manner

without making use of atmospheric

insufficient for the

whole of the phenomena of

must possess the characteristics of a ferment with regard to
Compf.
the substance which is the source of its total or complementary heat."

its

nutrition,

Rend. 1872,

t.

Ixxv. p. 784.

DB. BASTIAN

88

ON THE

of such ferments into a specific kind of activity, wholly apart
from the influence of any specific contagia coming from without*.

independent ferment-organisms of common or special
their appearance during any process of zymosis
originated in the manner above suggested, they would, from the
point of view of the setiology of disease, be just as much conse-

Even

if

kinds do

make

quences of the morbific influences, as proliferation of tissueelements is a consequence of the direct application of acetic acid
or any other irritant.

Bat

here, in order to

short digression

is

make

this point of view

more

plain, a

necessary.

intracellular fermentation in vegetal tissues supplies us

The

with a kind of link between the ordinary processes of fermentaMM. Lechartier and
tion and the zymotic processes of animals.

Bellamy, as well as Pasteur and others, have now clearly shown
that in vegetal tissues placed under certain abnormal or unhealthy
conditions, fermentative

phenomena take place

essentially similar

to those occurring in solutions containing independent ferment-

organisms.

And just

as the vegetal cell can do what, in other

^ Whilst the last sheets of this paper are passing through the press, a veryby Dr. B. W. Eichardson, F.E.S., has been published

interesting address

"A

('Nature,' Oct. 4, 1877), entitled

Origin of the Contagious Diseases."

arguments against the germ theory
culations as to the

which

poisons,

cable diseases.

mode

;

Theory as to the Natural or Glandular
In it the author advances many strong
he also propounds some interesting spe-

of origin and action of the chemical principles, or
as he

constitute,

"contagia" of the communi-

believes, the

Some such views make

a very fitting supplement to the doc-

which I have been here attempting to establish in regard to these
only we must, as Dr. Eichardson observes, seek gradually to put wellproven facts in the places now occupied by mere speculations. In regard to the
practical aspects of the two opposite doctrines, Dr. Eichardson makes some
" If the contagium vivum view be true," he says,
very pertinent observations.
" if the air around us is charged with invisible germs, which come from whence
we know not, which have unlimited power to fertilize, which need never cease
to fertilize and multiply, what hope is there for the skill of man to overcome
trines

diseases

;

these hidden foes?

Why

whole world, and destroy

on some occasion

its life

the opposite notion be true,

may

not a plague spread over the

Whilst, on the other hand,

universally ?

we have complete mastery over

poisons of all the communicable diseases.

We

if

the diffusion of the

have but to keep steadily in

view that the producing and the reproducing power is in the affected body, and
we can, even with our present knowledge, all but completely limit the action
to the propagating

power

diffusion of secretion."

of that

— Oct.

6,

body— its

1877.

power, I mean, of secretion and
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independent organism does, so it is supposed that in the
process of zymosis tissue-elements may take on a specifically faultyaction, leading to the formation of certain chemical principles or
cases, the

" contagia " in the fluids or tissues of the animal body
in the great majority of zymotic diseases, offcast particles

body, whether living or dead,

mav

when

;

so that,

from the

saturated with such principles,

by which the

constitute the veritable contagia

specific

spread abroad amongst the community.
In the majority of the cases of intracellular fermentation no

disease

is

independent organisms are generated, though in others, as in that of
the beetroot and the potato, they are invariable concomitants. Similarly in the majority of

zymotic diseases no independent organisms

are generated, though in others, such as relapsing fever and splenic

they are invariable concomitants

fever,

in diseased parts and fluids they

may

;

and being engendered

thereafter themselves act

either as real contagia or as carriers of contagion.

The

causal conditions capable of inducing fermentation in the

beetroot and the potato, and with

swarms throughout

in

their

it

the appearance of Bacteria

tissues, are

known, and have no

ordinary connexion with preexisting Bacteria.

And

similarly

thecausal conditions capable of inducing relapsing fever and splenic

though not so definitely known, may nevertheless have no

fever,

ordinary connexion with preexisting Spirilla and Bacilli resembling those which appear in the blood or tissues of the patients

from either of these diseases.
Thus the mere fact that in certain zymotic diseases living
organisms have been proved to appear, affords of itself no support
whatever to an exclusive germ theory, as I shall, after this digressuffering

sion,

endeavour to show.

The

fact

may be

quite otherwise explained, either (1) in accor-

dance with the views of certain germ-theorists, though these are
in direct opposition to the statements of others of the same party
(2)

in accordance with the statements of this second section of

the germ-theorists, supplemented by a belief in heterogenesis.
(1)

The presence of latent germs of common though modifiable
is invoked by one section

ferment-organisms throughout the body
of the germ-theorists,

who contend

that certain altered states of

health, together with altered vitality of tissues,

hitherto latent

common organisms

into activity,

may

rouse such

and occasionally

convert them into so-called " specific " forms capable of new actions.
But based as this view is upon wholly insufficient evidence, and
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fundamental position denied by other leading germeven had it been securely founded, be quite

its

theorists, it would,

A

inadequate to meet the necessities of their position.

special

zymotic disease, which had arisen in the manner above indicated,

—

it
is termed a de novo origin
would have started from no specific cause, and would never have
developed, but for the existence of those " determining conditions"
which brought about the altered state of health and tissues. This
group of conditions would therefore constitute the cause of the
disease and inasmuch as, by the hypothesis we are now considering, the common germs are held to be ever present mid unavoidable, any changes or developments which they might take on
could only be studied in the same rank and side by side with

Avould assuredly have had what

;

those of the other tissue-elements

phenomena of the
It

(2)

and

—that

is,

as consequences or

disease.

was originally affirmed by Prof. Burdon Sanderson*,

has of late been distinctly reasserted by

it

M.

Pasteurf, that

the blood and internal tissues of healthy animals and of
entirely free from ferment-organisms or their germs.

man

are

Some have

sought to modify this view, on the strength of certain experiments which are so extremely inconclusive as to make it almost
puerile to have brought

them forward J.

however stroug the evidence

.For,

is

that living units may, on

certain occasions, be even proved experimentally to appear in fluids

in which

no

living matter previously existed (archebiosis),

it

is

even stronger to show that, under certain conditions, similar low,
independent forms of

life

tissues previously free

may

originate in the midst of living

from them, by a kind of transformation

* Thirteentli Eeport of the Medical Officer of the Privy Council.

t Comptes Eendus, April
\

30, 1877, p. 900,

Cutting out portions of the internal organs of recently killed animals, en-

and then placing them in an incubaand organisms will appear,
would, even if taken alone, obviously permit no certain conclusion to be drawn
from their appearance. But the evidence relied upon by Sanderson and Pasteur
tends as strongly to show that they are not developments of preexisting germs,
as certain other evidence subsequently to be mentioned tends to show that they

veloping

them with superheated

paraffine,

tor at a suitable temperature to see whether germs

are heterogenetic products (Trans, of Path. Soc. 1875, p. 267).

now

Yet, following a

long-established custom of ignoring the possibility of the heterogenetic

origin of Bacteria, the results of such experiments are by

monstrate the existence of latent germs in an organ

which

is

itself is

wholly cut off from outside communication

declared to be germless.

some supposed

to de-

like the spleen, for instance,

— and even when the blood

CONDITIONS FAVOURING FEEMENTATION.

some of the units of protoplasm, which though

(heterogenesis) of
still living,

91

have been modified in nature and tendency by reason

of their existence in a partially devitalized area.

The evidence in favour of this last kind of change may be regarded wholly apart from that furnished by the closed-flask experiments, from which it is quite distinct. It suflBces, I think, to
account for the presence of organisms in some of those local and
general diseases with which they are

known

to be associated,

therefore to complete the proof that even such disease

may

and

origi-

nate de novo (as well as by contagion), and that the organisms which
characterize

them

are, in

such cases, conseqiiences or concomitant

products, not causes of the local or general conditions at whose

The elements

bidding they appear.

of the proof are these

:

which has been adduced by various
observers as a result of the study by the microscop.e of the mode
in which organisms appear within tissue-elements.
I do not lay
(a) Eirst there is the evidence

much

stress upon this here, because evidence of such a nature is
more open to various objections than that which is to follow*.
{h) Although the blood and internal tissues of healthy animals
and of man are free from independent organisms and their germs,
yet such organisms will habitually show themselves after death,
in the course of a

few days, throughout

the lower animals or of

man

all

—even when

terminated during a state of health.

the organs of one of
life

It cannot

has been abruptly

be

said, in

explana-

tion of this, that the organisms naturally present in the intestinal

canal have been enabled to spread through the body so as to reach

—

inmost recesses after death since many of the organisms
found are motionless, and others have mere to-and-fro movements

its

of a non-progressive character.
circulate, so that this fluid,

The

blood, again, has ceased to

germless during

death be considered to act even as a carrier.
themselves cannot
carrier exist, they
sites in

life,

cannot after

If the organisms

make their way through the tissues, and if no
must naturally have been born in or near the

which they are found.
this kind are to be witnessed even in insects,
silkworms and flies and the organisms that habitually

Phenomena of
such as

;

develope in them after death are, as in the case of higher animals,

some of their best-known conCertain of these diseases, like " muscardine,"

just such organisms as appear in

tagious diseasesf.
*

On

t

Ibid, pp.327, note

this subject see

'

Beginnings of

1,

Life,' vol.

ii.

p. 342.

and 330, and Trans, of the Patholog.

Soc. 1875, p. 343.
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seem to be generable de novo at the
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will of tlie operator

by merely

placing the animal for a few days under particular sets of un-

healthy conditions.
(c) Some of the ferment-organisms may also be made to appear at will in certain parts of still living and previously healthy
animals by determining in any such part either (i) a greatly

lowered
life

vital activity, or (2)

an active perversion of the nutritive

of the part of considerable intensity.

1.
This subject has been studied experimentally by Messrs.
Lewis and Cunningham *, two thoroughly competent and trustworthy observers, whose researches during recent years have won
for them a deservedly high reputation. They say, " The object of
the experiments was to ascertain whether, by interfering with the
vascular supply of certain tissues and organs of the body of an

animal without injuring the isolated tissue,

we should be

able

within the course of some hours to detect organisms in those
parts in the same

manner

as

we had been

able to do

when an

animal had been killed under chloroform and set aside in a warm
found that such was the result, and that a kidney,
place.
for example, when [its artery was] carefully ligatured without in-

We

would be found after
whereas the
interfered
with,
circulation
had
not
been
whose
other kidney,
contained no trace of any vegetation whatever "f.
terfering with its position in the abdomen,

some hours

*

'

to contain precisely similar organisms

The Fungus-Disease

On

;

of India,' Calcutta, 1875, p. 89.

had an opportunity of seeing how far this would
On that day I made an examination, 12
hours after death, of the body of a young man who had been suffering from
His temperature had only
severe heart-disease in University College Hospital.
been slightly raised for about 48 hours before death but there was reason for
believing that embolic obstructions had recently occurred in one or both
kidneys. Abundant " vegetations " were found on the mitral and aortic valves,
and two or three embolic patches existed in each kidney, some being recent and
One large yellowish embolic patch was likewise found
others of older date.
occupying the upper extremity of an enlarged spleen. Some blood from the
right ventricle and some urine from the bladder, carefully removed with capillai'y tubes, on examination with the microscope and a -^ object-glass, showed
no organisms of any kind. Portions of tissue cut from the interior of the liver
also showed no organisms. On the other hand, the embolic patch in the spleen
as well as those in the kidney, both old and recent, showed, when portions of
their disintegrated substance were examined, organisms, more or less abundantly distributed, similar to those which Messrs. Cunningham and Lewis have
Some were Bacilli and some were more like what Cohn now distinfigured.
t

September

hold good for the

17, 1877, I

human

subject.

;
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Tacts of this second order have been thoroughly established

by the important researches of Professor Burden Sanderson. He
says*:
"If a few drops of previously boiled and cooled dilute

—

solution of

ammonia

pig, a diffuse

which

is

teria."

are injected underneath the skin of a guinea-

inflammation

produced, the exudation liquid of

is

found after tvrenty-four hours to be charged with Bac" Other chemical agents," he adds, " will lead to the same

and always under conditions which preclude the possiany infecting matter from without."
Elsewhere t the same investigator refers to experiments which
were made about the same time in order to throw light upon the
cause of the appearance of Bacteria in certain peritoneal exudations, and to ascertain whether or not their presence was to be
considered as " a mere result of the intensity of the peritonitis."
He says " To determine this experiments were made during
the following month (May 1871), which consisted in inducing inresults,

bility of the introduction of

:

—

tense peritonitis by the injection, not of exudation liquids, but of

chemical irritants, particularly dilute
solution of iodine in hydriodic acid.

ammonia and concentrated
As regards the ammonia,

precautions were taken to guard against contamination by boil-

ing and cooling the liquids as well as the implements to be
used immediately before injection. In the case of the iodine
solution this was, of course, unnecessary.

was found that the exudation

In every instance it
from twenty-four

liquids, collected

to forty-eight hours after injection, were charged with Bacteria,
whence it appeared probable that the existence of these organisms
was dependent, not on the nature of the exciting liquid by which
the inflammation was induced, but on the intensity of the inflam-

mation

itself."

From

the various evidence more or less fully referred to in the

present section

it

we

seems to

me

legitimate to conclude

:

by the analogy now dwelt upon
as existing between fermentation and zymosis, it would be perFirst, that if

guishes as Vibriones.

are to be guided

They were not

so

abundant as to be always found with-

out careful examination; and, on the other hand, in the diseased splenic tissue
there were a multitude of small acicular crystals which an inexperienced
obseryer might mistake for motionless organisms.
tion of the spleen

In the lower healthy por-

no organisms were found.

* Transactions of the Patholog. Soc. 1872, p. 306-308.
t Eeports of the Med. Officer of the Privy Council,
1876, p. 57.

&c..
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No.

vi.,

ON THE CONDITIONS FAVOFEING FERMENTATION.

94

—

can originate de novo that is,
under the influence of certain general or special conditions, and
where specific contagia of any kind are at first absent though they

fectly certain that the latter process

subsequently appear as results or concomitant products. So that
an exclusive theory of " contagion," as the only present cause of
communicable diseases, is not supported by experimental evidence.
Secondly, that some contagia are mere not-living chemical principles, though others may be living units.
Thirdly, that even in the latter case, if the primary contagious
action be really due to the living units and not to the media in
which they are found, such primary action is probably dependent
rather upon the chemical clianges or " contact actions " which they
are capable of setting up than upon their mere growth and vegetative multiplication.

Fourthly, that where we have to do with a true living contagium

(whether pus-corpuscle or ferment-organism), the primary changes
which it incites are probably of a nature to engender (either in
the fluids or from the tissue-elements of the part) bodies similar to
itself,

so that the infected part speedily

swarms therewith.

When

pus from a certain focus of inflammation comes into contact with
a healthy conjunctiva, and therein excites a contagious form of inflammation, no one adopts the absurd notion that

all

the pus-cor-

puscles in this second inflammatory focus are the lineal descen-

dants of those which acted as the contagium
action

may

;

and the mode of

be altogether similar when matter containing

"Bacilli,

by coming into contact with a wounded surface, gives rise to splenic
fever and the appearance of such organisms all through the body.
The old notion about the excessive self-mujtiplication of the
original contagium

Thus

all

is

probably altogether erroneous.

the distinctive positions of those

who advocate a belief
upon the ex-

in the so-called " Grerm-theory of Disease," or rely
clusive doctrine of a "

broken down and

Contagium vivum," seem

refuted.

We may

to be absolutely

give that attention to the ap-

pearance and development of independent organisms in association with morbid processes which the importance of their presence

demands, but we must regard them as concomitant products, and
all, or except to an extremely limited extent, as causes of

not at

those local and general diseases with which they are inseparably
linked.
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Genus Poephila.

E. Aemit, F.L.S.

[Read November

1,

1877.*]

At

a meeting of the Queensland Philosophical vSociety, held in
Brisbane on the 10th of August, 1876, Mr. S. Diggles read some
" Notes on new and rare Specimens of Australian Birds."

After a few remarks, Mr. Diggles proceeds to correct an error

which he asserts our great author, Mr. Grould, has fallen iu
one which
he (Mr. Gould) had named after his own wife, P. Gouldice, turning out to be the female of another species, viz. P. mirabilis, Horn.
into

relation to a beautiful genus of Finches (Poephila)

&

—

Jacq.

Mr. Diggles adduces the following testimonies in support of
this assertion

:

The specimens which he had examined were forwarded
to him by Mr. Waterhouse, of the Adelaide Museum, who had received them from Mr. Stapleton, the latter gentleman having
procured them at Palmerston, in the Northern territory of South
First.

Australia.

—

Mr. Stapleton thus writes concerning these birds
" This
Gould) and P. mirabilis are gregarious the
most part of the year. They associate in flocks of about equal
numbers, live upon the same food, are precisely similar in habits,
have the same unmusical note, and agree well together. 1 am inclined to think they are simply varieties, and that the slight difference in colour is regulated by some law or cause which pre:

species {P. Gouldice,

vents any further alteration.'*
Secondly.

A

gentleman writing from Charters' Towers (near
its occurrence at that place, but states

Townsville) mentions

* [For the author's interests and the Society's credit
while the former forwarded his

MS.

it is

right to state, that

end of March 1877, it did not reach
Burlington House, unfortunately, until the day after the final Meeting, June
1877, and, in consequence,

had to

lie

at the

over until the commencement of the Winter

Session, then taking its place in publication according to order.

Meanwhile

there has appeared a paper in the Proceedings of the Linnean Society of

South Wales,
P. mirabilis,

Tol.

ii

.

pt. 1, p. 70, "

Hom. &

Jacq.,"

Some further Remarks on Poephila

and

by Mr. E. Pierson Eamsay, F.L.S. in which

this

,

gentleman discusses the question of their
refers to information received
cation, however, deals
to,

New

Gouldics

with the

from Captain Armit.
latter's

and particularly
The present communi-

specific distinction,

evidence more fully than that referred

having precedence of publication for the reasons given.

Editor.]

CAPT. W. E. AEMIT OK AUSTRALIAN

96
that

it

(1876

is

and encloses a newspaper of date iSth March
it appears that it has been reared at that

rare,

from wliich

?),

place.

A pair

of these P. Oouldics, which he calls " Variegated Bull-

finch," built their nest in the wheel

Martin-Lyons "

of the whip-pole of the

and became so accustomed to the working
of the whip, that they used to perch on the rope when ascending,
and on reaching the level of the nest would hop into it. The
male and one of the young effected their escape but the female
and six fully fledged young ones were secured and taken to Mr.
''

reef,

;

J.

H. Eutherford

(since deceased), forming a valuable addition to

that gentleman's collection of natural curiosities.

Mr. Eutherford states " that both sexes are alike, but that the
male has a red and the female a black head^ the plumage of the

young birds being a sober drab."
Thirdly. That the late Mr. Coxen was

also of his

(Mr. Diggles's)

opinion.

Now Mr.

Diggles brings forward no proof of

-the

specimens having been sexed by dissection, which

Palmerston

is,

it

will

be

conceded, the onlv m^ethod to arrive at a definite conclusion in a

matter of doubtful

sex.

Mr. Eutherford, on the other hand, distinctly states that the
male has a red head and the female a black head and although
he had no opportunity of sexing the red-headed bird (which, it is
stated, escaped), he seems to have done so in the case of the black;

headed bird in his possession

how

;

otherwise

it is

hard to understand

he could arrive at such knowledge.

Mr. Diggles never saw

either of the above species in a state of

nature, and therefore could not study their nidification or habits.
facts will, I think, prove that P. Gouldics is a difrom P. miraiUis, breeding true red-headed males

The following
stinct species

in contradistinction to the black-headed ones of the latter.

In January 1876 I shot a female of P. Gouldicd at Dunrobin,
There were only two birds; and, unfortu-

near Georgetown.

nately, the male (red-headed) escaped.
carefully sexed, I

sent to

my

friend

This specimen, which I

Mr. E. Pierson Eamsay,

r.L.S., C.M.Z.S., Curator of the Australian

who
hilis,

kindly sent

letter,

and,

Mr. Eamsay requested me

if possible,

Museum, Sydney,

the names of this species and also of P. mira-

which were at that time both quite new

In his
cies,

me

to

me.

to look

up these spe-

discover whether they were distinct.

I did
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come across any more specimens of either species
when I liad the good fortune to

not, however,

until the 16th of Tebruary last,

see a flock of twelve P. mirabilis close to the native-police bar-

I secured three males and one female, and could easily

racks.

have shot every one of the flock; but noticing a female carrying
a long piece of dry grass, I at once desisted, being most anxious
to watch their nidification and to secure the full-fledged young.
All these birds had black heads, the female being easily distin-

much

guishable by the plumage being

less bright than that of the
which divides the black from
the purple on the throat being clearly defined in the male, whereas

male bird

—the

in a female

line of metallic blue

now

before

me

the black throat-feathers are conti-

to the breast, being only tipped with blue, the breast is a

nued

pale peach-bloom colour, and not of the same rich

the

male, and,

much

lastly,

the elongated

shorter in the female.

plum

as that of

central tail-feathers

are

In the specimen now before

me

these feathers do not exceed the other tail-feathers more than half

an inch.

The elongated

feathers of three males

before

me measure

The two

central tail-

now

respectively 2|, 2|, and 2| inches in length.

my

female specimen measure 1^ inch in length. The
two outer tail-feathers, one on each side of the elongated ones,
feathers of

have the shafts slightly lengthened, g of an inch.
I have five male specimens of P. Gouldics before

moment,
February

None
ing,

at this

last.

of this series

and only very

diff'er

little in

The length of these is
No. 3, 2^- inches

inches

me

which were shot by myself since the ]6th of

of

all

;

in full plumage).

Two

in even the slighest degree in colour-

the length of the central tail-feathers.

as follows
;

No.

females

4,
:

:

—No.

2-1-

1,

2^ inches

;

inches

No.

—No. 1,2 inches

;

5,

;

No.

2,

2|

1| inch (not

No.

2,

2 inches.

I find, on comparing the females of both species together, that
the blue line between the black feathers of the throat and the pale

peach-bloom ones of the breast is more distinct in P. Gouldice
than in P. mirabilis and, if possible, P. Gouldice is a less highly
Mr. Gould omitted the long
coloured bird than P. mio-abilis.
central tail-feathers in his P. Gouldice, which, however, are
;

constant.

The next two feathers from the two central ones

P. Gouldice have not the shafts quite so
mirabilis in

my

much

specimens.

I have thus distinct evidence of sex in five specimens (c?

LINN. JOTJBN.

in

elongated as in P.
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mirahiUs and three females

$

(

),

having sent two males and two

females to Mr. Eamsay, of Sydney, and Mr. T. A. Gulliver, Nor-

manton.
In every one of the above eases the males had a black head.
Of P. Gouldice I have five red-headed birds, all of which I have
proved, by dissection, to be males, and two females having black
heads, also similarly sexed.

I regret that I have been unable to discover a nest of either of
these lovely

young

although I have devoted

little birds,

searching for them.

I

still

full-fledged birds

much time

in

hope, however, to be able to secure

and to rear them to naturity, and thus

solve this point.

Prom the

evidence which I have

me

with

wall agree

from Poepldla

is

I think you

a distinct species

and that Mr. Diggles's theory " that the
the female of P. mii-ahilis^^ must fall to the

mirahilis,

red-headed bird

is

ground, being incorrect,
Society

now laid beforeyou

that Poejphila Gouldice

I hope, ere long, to be able to send the

more evidence on the

subject.

Eeport on the Insecta (including Arachnida) collected by Captain
Feilden and Mr. Hart between the Parallels of 78° and 83°

North Latitude, during the recent Arctic Expedition.
EoBEET M'Lachlan, F.E.S., P.L.S., &c.
[Eead November

By

15, 1877.]

This paper concerns the Arthropoda (excluding Crustacea*) of
Voyage of the Alert and Discovery towards the North
Pole in the years 1875-1876. The collections were chiefly formed
by Capt. H. "W. Peilden, E.A., who was attached to the Alert
as naturalist
but several interesting contributions resulted from
the researches of Mr. Hart, who occupied a similar position on
board the Discovery.' Neither of these gentlemen was an entomologist.
Capt. Peilden had already made for himself a reputation as an ornithologist Mr. Hart is specially a botanist.
The
latter could scarcely have been expected to form any extensive
the

'

'

'

'

'

;

'

;

zoological collections, a province that m"ore especially pertained

to his colleague
*

A

;

and I am sure

all will

agree that the duties could

Eeport on the Crustacea collected by the Expedition, by Mr. E.

of the British

Museum, has appeared

in the 'Annals

History,' ser. 4, vol. xs. pp. 52-66, 96-110 (1877).

and Magazine

J.

Miers,

of Natural
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I tbiuk also tbat Capt. Eeilden's

not have been better performed.

mean importance.

botanical collections proved of no

In stating tbat neither of the naturalists was an entomologist
I do so in no apologetic spirit.
On the contrary, I believe that
under scarcely any circumstauces would it have been possible for
a more complete collection of insects to have been made and
;

when I presently enter into
mark will become apparent.

som'e details, the

If

we take

j

ustice of this re-

into consideration the

conditions under which these two gentlemen worked, the

of materials

is

surprising.

"VVe will

amount

concede that the chase after

a butterfly or a bee in the Arctic regions
as a heat-producing exbilarating pursuit

;

may be

looked upon
on the other hand, it

must be remembered tbat a very considerable portion of the colunder the
snow or half-frozen earth, and amongst moss and dwarf herbage,

lection consists of forms that require searching for

necessitating a prostrate position tending to the rapid elimination

of heat, and which, if long continued, must detract very strongly
from the comfort of the collector.
"When Capt. Feilden (at the suggestion of the Council of the
Eoyal Society) did me the honour to ask me to work out the
Insecta, I consented after

much

hesitation.

It

probable that

is

was expected all would receive attention from me personally.
But it became necessary to point out that this could not be
Entomology has become a subject more
done by one alone.

it

extensive than all the other branches of zoological science com-

bined; and by the Arachnida being included

it was here exwas necessary, therefore, to explain that the assistance of specialists must be sought.
Acting upon this, the Spiders were placed in the hands of the Eev.

tended almost beyond its broadest limits

it

:

O. Pickard Cambridge, our best authority the Acari have received tbe attention of Mr. Andrew Murray *, who has recently
;

paid considerable attention to the group

;

and I was fortunate in

obtaining tbe opinion of Baron von Osten-Sacken upon the rather

numerous and

especially

diflScult

The remaining
by myself.
Eeport should refer

Dipteraf.

orders bave (with occasional help) been attended to

Capt. Feilden especially desired that this
only to materials collected from the parallel of 78° northward
* Unfortunately this assertion proved almost premature

on

;

see the

—in

remarks

p. 121.

t Baron von Osten-Sacken has also reported upon the Diptera collected by

the American
pp.

^-43,

'

Polaris

'

Expedition (vide

'

Proc. Bost. Soc.

K at.

History,' xix.

1877).
7?i=
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other words, that

it

might show the results of an examinatiou of

the Insect fauna of Griunell-Land. This w^as not difficult for
the materials collected south of 78° were few and of little special
The fauna
I think Capt. Eeilden acted wisely in this.
interest.
;

of the west coast of Greenland, at any rate as far north as Disco

2i!.(rJhi,venstcin

SiiETCH

Map *

sliowing route of the late Arctic Expedition, and general

configuration of Grinnell-Land and opposite shores of Greenland between
the parallels 78°-83° N. lat., viz. limits of the collecting district herein
described.

Through the kindness and liberality of Mr. N. M'Coll and the proprietors of
the 'Athenauim,' the use of this wood-block has been obtained for the Society.
*

Ed.
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So long ago as 1780
Danish missionary Otto Fabrieius published his Fauna
Groenlandica ;' more recently, in 1859, Schiodte gave an enumeration of the insects of G-reenland in Eink's Gronland geoand only three years ago the
graphisk og statistisk beskrevet
species found in East Grreenland received attention in the Eeport
I have not yet seen
of the second Grerman North-Polar voyage.
a connected Eeport on the collections formed by the naturalist of
expedition these are from a latitude
the American Polaris
Island," is already tolerably well-known.

tbe

'

'

;

'

'

'

:

by our own expedition but they still
refer to Grreenland on the eastern side of Smith Sound.
It was scarcely to be hoped that the insects from a point so far
north as between the parallels of 78° and 83° could be of any great
importance. The sequel has, on the contrary, proved to my mind
incontestably that the most valuable of the whole zoological colThe Birds may be looked upon as more
lections are the Insecta.
little inferior

to that reached

;

or less migratory, seeking high latitudes during the short
trine), Crustacea, Mollusca, &c. are

ditions

summer

The Fishes (excepting the

and then retiring southward.

imposed upon the Insects

;

lacus-

not subject to the rigid con-

and of these

latter it

may, I

think, be taken for granted that all (excepting the bird-lice, &c.,

which are carried hither and thither by their hosts) breed and
I have used the term
continuously in these desolate regions.
desolate but the desolation is not of that extreme nature one
would expect. I am informed by Professor Oliver that over sixty
species of flowering plants have been determined in the collections
live

;

formed by the naturalists of the expedition between the already

more
more remarkable. Thirty-five specimens of gaily-coloured Butterflies were proIt may safely
cured, belonging to certainly five distinct species.
be asserted that there are desert regions in the tropics that would
Moreover there are two species
not furnish an equal number.
of Humble-Bees and an example of one of these was chased by
given parallels of latitude.

like

romance

;

it is

This fact at

first

strengthened by another,

sight reads

still

;

Capt. Feilden (but not captured) in as far north as lat. 82° 30'.
An analysis of the collections produces the following results
:

Hymenoptera

5 species

Mallophaga

7 species

Coleoptera

1

„

Collembola

8

Lepidoptera

13

„

...

about 15

„

Araneidea

Hemiptera

L

„

Acaridea

Diptera

...

6

about 9

'
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Schiodte enumerated 80 from Green-

about 60 species.

all

Stau dinger

land*.

Stettiner entomol. Zeitung,' 1857) found

('

about 312 (excluding Arachnida) in Iceland, of which more than

one third were Diptera, and there was no Butterfly.
Carrying the analysis a little more into detail, we find the
Hymenoptera represented by two species of Bomlus and three
parasitic forms

no doubt infesting the

larvae of

Lepidoptera.

It

appears probable that even in these extreme northern latitudes

some of the plants may be dependent upon
lization

and perpetuation,

insects for their ferti-

Capt. Feilden noticed that the

especially frequented the flowers of a species of Pedicularis

Bomhl
;

and,

and Dr.
Ogle ('Popular Science E-eview,' 1870), the species of this genus
are more or less incapable of self-fertilization, or, at any rate

according to the researches of Milller

there

('

Befruchtung

reason to believe that fertilization

is

through the agency of

efl:ected

is,

')

to a large extent,

and especially of £omU.
somewhat remarkable, the order

insects,

The paucity of Coleoptera is
being represented by only one individual of a common species.
The Lepidoptera form the most striking feature amongst the
Insecta, and, I venture to say, also
logical collections.

13 species

;

It

is

amongst the whole of the zoo-

true that I have been able to find only

but of these, 5 are showy Butterflies (one of them so

protean in aspect that some

may

incline to

the belief that the

individuals represent several species) belonging to the genera
Colias,

Argynnis, Chrysophanus, and Lyccena.

long been

known from

Butterflies

have

the lower portions of G-reenland, at any

rate as far as Disco Island (69° 30' N.)

the expedition found
Upernavik (75° N.); they are recorded from East GreenFormer expeland, collected by the second German Expedition.
ditions, in search of a north-west passage, found them spread spabut all these localities
ringly over the regions visited by them
are in much lower latitudes. Dr. Bessels, of the American Polaris
Expedition, obtained two examples of Argynnis polaris at Polaris
Bay (81° 20'-81° 50') and this was the first indication of the ex-

them

;

at

;

'

;

istence of these insects in extreme high latitudes.

tures

made by Dr.

But the cap-

Bessels have been eclipsed, and in a remarkable

manner, by the discoveries of Capt. Feilden and Mr. Hart, who
brought back from between the parallels of 78° and 83° a collection of butterflies that certainly excited my astonishment as an
* Holmgren, St. Akad. Hanclliugar,'
and enumerates 64 from Spitzbergen.
'

viii.

(1869), raises the

number

to 83,
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would perliaps be rash to assert that any abis represented among them
but there are

species

;

forms so peculiar as to necessitate their description as striking
varieties, and to warrant the suspicion that they represent a local
insect-fauna

;

although, before this can be asserted as a fact,

will be necessary that the coast all along the
Straits be thoroughly examined.

the most remarkable, because

common

of our

nobas

C

is

The ChrysopTianus

perhaps

is

apparently represents a condition
phloeas rather than of its near American relait

(The peculiarly boreal or alpine genus Ghio-

americanus.

tive, G.

it

west side of Davis

not in the collection.)

When we

Lower

consider that in

G-reenland only four species have been discovered, and that in Ice-

land there are none at

all,

Their absence from Iceland

this result is
is

sufficiently surprising.

somewhat inexplicable

;

for Dr.

Stau-

dinger found 33 species of Lepidoptera (including several minute

forms) in that island*.

But northern

insular faunas appear to be
and in proof of this, it need only
be mentioned that in the British Islands we have but 65 species

generally poor in Butterflies

;

(and of these, several are more or less casual or sporadic in appearance), whereas Lapland, although so

The only other

possesses about 60.

dopterous insect

is

much

further north,

especially interesting Lepi-

Dasycldra groenlandica, one of the Bombyces,

the hairy larvae of which were found abundantly, of

all sizes

up

to 1| inch in length.

Many

Lepidopterous larvae were found in the stomachs of Gulls
many must fall victims to the attacks of parasitic

and Terns

;

Hymenoptera and Diptera, which
infest

them.

If

we combine

for existence that

there,

as everywhere

else,

these conditions with the struggle

must constantly

comes evident that only a small

exist with the elements, it be-

portiort

can be left to be transformed

into the perfect state.

Capt. Peilden, in answer to questions, gave me some valuable
and interesting information on the habits of Lepidoptera in these
latitudes.

He

informed

there' is practically

me

that during the short period

no night,

butterflies are continuously

when
on the

wing, supposing the sun's face not to be obscured by clouds or
furthermore, he told me that about one

passing snow-showers,

month

in each year

* Four or

five species

is

the longest period in which

it is

recent visitor to the island has confirmed these reports.

ISo

Staudinger passed an

entire season there in the double capacity of scientific entomologist
for sale.

possible

of Butterflies have been recorded from Iceland.

and

collector

ME.
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for these insects to appear in the perfect state,

weeks

is

and that about

the limit of time allowed to plant-feeding

the rest of the year the land being under snow and

all

six

during

larvae,
ice.

This

showing the conditions under which
the species maintain an existence. AVe have, however, much yet
to learn respecting their life-history.
The intense cold is not of
latter fact is suggestive, as

great importance.
till

We

know

already that larvae

they are as brittle as rotten twigs, and

The principal point may be put

as follows

still
:

may be

suffer in

—Is there

frozen

no way.

sufl&cient

time in each year for a larva to hatch from the egg, feed up, and
change to chrysalis ? The continuous day, no doubt, acts beneficially in this respect on the larvae of butterflies, such as Colias
and Argynnis, which probably feed only in the day-time but it
must act in the contrary manner on those of Noctuce, &c., which
;

Upon reviewing all these

practically feed only at night.

I

am

disposed to think that more than one year

is

conditions,

necessary in

most of the species for the undergoing of all their transformations.
This indeed

is

already suspected in certain species that inhabit

the boreal and alpine portions of Europe.

The Diptera furnish but few points of special interest. "When
was thrown away, or the carcass of a Musk-ox lay on the

oifal

ground, "blow-flies" appeared ready to perform the scarcely necessary part of scavengers.

The genus

it

can appear

if

Trichocera,

known with

us

midsummer, the only time

as the "winter-gnat," appeared after

the genus be allowed to exist at

all.

Most

travellers in high latitudes have complained of the attacks of

the myriads of Culicidae.

I

proved no exception when

off"

Grreenland

am

but the members of

;

informed that this expedition

the lower portions of the coast of
it

north, although Culicidae were not

did not suff'er in the extreme

uncommon.

The few remaining orders of insects

ofl'er

occasion for no special

remarks.

Regarding the collections as a whole, I should say there

is

evident afSnity (in some cases absolute identity) with the fauna
of Lapland

;

but, notwithstanding all that has been urged to the

contrary, I incline to the belief in a former extensive circumpolar
fauna, of which there

now exist but remnants.

incidentally also that I do not think the

(I would mention
two great divisions known

and Nearctic can be maintained for insects, ex"We know that in Miocene
times there existed in the latitudes with which we are now deal-

as the Palaearctic

cepting as terms of convenience.)
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must have strongly resembled that now possessed
by the southern portions of the United States. This k emphatically shown in the fossil plants collected by Capt. Feilden, and
which are now in the hands of Prof Heer for working out. It is

ing, a flora that

reasonable to suppose that a parallel insect-fauna then existed.
After this, from causes not easy to explain (and it is not necessary here to refer to the various theories advanced in explana-

came a period of gradual cooling down

tion), there
all

and I think

;

evidence goes to prove that this resulted in the establishment

This was probably initiated
and culminated before tbe establishment of the Grlacial epoch, when the mighty masses of ice began
to move southward, destroying animal life, or driving what remained of it before them. Again, there came a time when an

of an arctic or circumpolar fauna.
in the older Pliocene period,

increasing temperature began to manifest
of the arctic fauna

them

settled

commenced
;

stragglers reached the

tors in the Arctic regions

now

Tbe

itself.

move northward

survivors

a portion of

:

on the tops of high mountains and established the

existing alpine fauna

cies

to

existing there.

home of their

ances-

and became the progenitors of the speWhat is practically this theory was first

advanced in 1846 by Edward Porbes, in a paper " On the Geological Eelations of the existing Pauna and Flora of the British
Isles," publisbed in vol.

i.

of the

'

Memoirs

of the Greological Sur-

vey of Grreat Britain.' In one form or other it has since been
accepted by Darwin, Lyell, Hooker, and others in England, and

by Packard,
this

fauna

How

and LeConte in America.

G-rote,

may now extend we perhaps never

shall

far

know.

north
Sir J.

D. Hooker, writing in 1860, expressed an opinion that not far
north of 81° would prove to be the limit of flowering plants.

The recent expedition found

th em

beyond that

limit

;

and

if

the coast-line, instead of trending east and west at the highest

point reached, had proved to

still further extend in a northerly
doubt not that both Phanerogamous plants, and also
insects, would have been found.
That both alpine and arctic insects are prone to run into

direction, 1

puzzling varieties

is

known

to every entomologist

kingly exhibited in some of the materials
ration.

If

my

:

this is stri-

now under

idea that more than one year

is

conside-

often necessary

in these regions for an insect to undergo all its transformations

be correct, we have one powerful factor in explaining the causes
of variation

;

and a

still

more potent one

is

to be found in the
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condition of isolation or segregation that necessarily exists, and

which must, in my opinion, result in the production of local
forms, which in extreme cases are worthy of the term "species."
In concluding this introductory portion I must express my
thanks to Capt. Feilden for the assistance he has rendered me, to

who have worked out

those gentlemen

Museum

the British

o£Q.cers of

certain groups, and to the

for the courtesy exhibited on

my

various visits to that Institution in order to examine the materials collected by former expeditions, and which will now be aug-

mented by the addition of those enumerated in this Eeport. With
these remarks, I pass on to a detailed examination of the colleci'loiis

HTMENOPTERA.
Apid^.

Bomb us T3alteatus, Daldhom.
from Hayes Sound (lat. 79°, Aug. 4th, 1875) Port
and lat. 81° 45' {Feilden).
This (I am informed by Mr. E. Smith, who kindly examined
the Bombi) is the species described by Curtis in the Appendix to
Three

^j,

;

Eoulke, July 28th, 1875

'

E-oss's

'

Polaris

Voyage

'

B.

as

Expedition.

'

;

TLirbyellus.

was

It

A known Arctic

also

found by the

species, occurring also in

Lapland.
B. POLARIS, Curtis.

One S from Hayes Sound
rican species

{Feilden).

A known

Arctic

Ame-

f.

ICHNEFMONin^.
ICHNETTMON ERTTHEOMELAS, n. sp.
Black mesonotum, scutellum, and second ahdorainal segment
;

bright red.

Antennse very stout, 32-jointed, totally black, with
Eyes dark liver-

very short yellowish microscopic pubescence.

Head

coloured.
finely

punctured

Mesonotum and scutellum
narrower behind than in front,
Metanotum (and the sides of the

finely sculptured.
.;

the latter

somewhat rounded

flat,

anteriorl3\

entire thorax) finely punctured

;

the areas well defined by narrow

raised keels, central area narrower in front than posteriorly.
* A slight sketch of some of the I'esult^of the expedition was published by
me in the Entomologist's Monthly Magazine/ vol. xiii. p. 181 (January 1877).
Tliis was drawn up after a hurried glance over the insects of scarcely more than
'

a few minutes' duration,

'and. is

very faulty.

\ B'rom Disco {Feilden and Hart) are 5 $ and 2 ^ of .B. liyperhoreus, Schonherr
(S. arcticus, Kirby, B. alpinus, 0. Fab. nee L.), which, however, did not appear
to occur further north.

DUEING THE EECENT ARCTIC EXPEDITIO]^.

Abdomen

very short, ovate, finely punctured
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basal segment with

;

a small red spot in the middle of the sutural margin

second

;

segment wholly bright red, excepting the narrowly black lateral
and posterior margins (beneath it has also a tendency to become
apical segment
reddish), basal fovesD evident, transversely oblong
with a small greenish-yellow median spot. Legs reddish coxae,
trochanters, and tibiae (excepting the extreme tips of these latter)
shining black femora externally with a black line tarsi blackish
;

;

;

;

externally, excepting the first joint of the intermediate
terior,

which

Wings

almost w^hoUy reddish.

is

with smoky brown, paler at the tips

;

and pos-

subhyaline, tinged

"nervures

black

;

stigma

somewhat piceous on its lower edge areolet distinctly
pentagonal. Length 6 millims. expanse 15 millims.
Two females (one mounted as a microscopic slide) from lat.
82° 29' (August 8th) and 82° 33'tJune 21st) (Feilden) one indicated as found on the surface of the snow at an elevation of
800 feet.
blackish,

;

;

Avery

striking species, pertaining to Gravenhorst's Section

xi.

Cetptus aecticfs ?, Scliibdte.
One ? from Eawlings Bay, 21st August {Feilden), appears to
agree more nearly with this than with any other described species.
Already recorded by Schiodte from Greenland.
Peoctoteypid^.
MiCEOGASTBE, sp.
A mass of yellow cocoons formed by larvae parasitic upon that
oi Dasycliira grcenlandica, from Dobbin Bay, August 14th, 1875
{Feilden); but the insects had escaped.
Possibly it may have
been the species noticed by Packard (American Naturalist, xi.
p.- 52) as found by Dr. Bessels at Polaris Bay, and described as

M.

Hallii,

COLEOPTEEA.
Beachelytea.
QuEDiFS riTLGiDUs, Friclisoii.
One example from Discovery Bay {Hart).

Avery widely

dis-

tributed species, already recorded from Greenland and the North-

American continent, occurring
found

all

over Europe, and has been

in the Atlantic islands*.

* There

also

is

an example of CrifptopJiagus acutangulus,. Gyllenhal, from
but it was found among rubbish discharged from

Ploeberg Beach {Feilden)

;

the 'Alert,' and has no claim to be considered an Arctic insect,
to

Mr. E.

C.

Kye

for the determination of this species.

I

am

indebted

MR
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the Arctic individual

is

of the ordinary

black British form.

LEPIDOPTEEA.
E,HOPALOCERA.
CoLiAs Hecla, Lefehvre,
Agrees

var. glacialis.

vpith the original description

with examples from Lapland, in

and figure of Hecla, and

general form, breadth of the

but differs in its much clearer and
may be termed pale orange), and in

dark border of the wings, &c.
paler ground-colour (which

its

;

the more conspicuous pale greenish-yellow costal margin of ante-

The posterior wings on the underside are more
smoky greenish than in those I have seen from Lapland and in

rior wings.

;

this agree better with Lefebvre's figure

faintly indicated.

wings

is

In one male the

obliterated.

;

the pale margin

is

very

on the anterior
Expanse, s 44-48 millims., 5 47-51
discal spot

millims.

Two S and one 5 from lat. 81° 45', August 12th, 1876, and one
5 from Hayes Sound, lat. 79° {Feilden), all in the finest possible
condition; also a much crippled <S just emerged from the chrysalis, from Discovery Bay, July 18th, 1876 {Hart).
C. Hecla was originally described as from Iceland
but there is
little doubt an error in locality was made, and the type was probably from Grreenland. It appears to me that the examples before
me from the high north can only with justice be referred to this
;

but they form a good local variety, which it is desirable to
by name. In the British Museum is a series of individuals from other Arctic voyages, all from considerably lower latitudes, that I think should be likewise referred to Hecla but they
species

;

indicate

;

vary in the opposite direction to

my

var. glacialis, all

being very

smoky and dark. It is certainly singular that glacialis, although
from the extreme north, should be indicated especially by its bright
and pale coloration. The two females have an appearance of differing somewhat in form, that from lat. 81° 45' having the anterior
wing apparently more obtuse than
but there

is

C. JBootJiii, Curtis,
G. Hecla,

is,

in the very

in that from

Hayes Sound

;

no other difference.
I

am

which has been sometimes associated with

convinced, perfectly distinct therefrom, differing

narrow dark border of the wings &c.
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Argynnis POLARIS, Boisduval.
Six examples. Hayes Sound, lat. 79°, and from lat. 81° 42' and
81° 52' {Feilden), and Discovery Bay {Hart).
These vary very little, and are quite typical. A. polaris was
the only butterfly obtained in the high north by the American
'

Polaris

The

'

Expedition.

is probably spread over the whole of Arctic Amefrom Labrador northwards
but there appears to be some
doubt as to its actual occurrence in the Old World. Judging
from the somewhat numerous examples I have seen, it appears to

species

rica

;

be comparatively the least variable of

all

the Arctic species of the

genus.

A. CHA.RICLEA, Schneider.
Under this head I feel compelled to group 20 examples from
various localities, ranging from lat. 79° to 81°52']N". {Feilden and
Hart).
The places indicated by name are Hayes Sound, Port
Poulke, "Walrus Island, Pranltlin- Pierce Bay, Cape Hayes, and
Discovery Bay. Never before have I been so perplexed over a
series of any insect of

which I had made a serious study. "Withsafely say that no two of the twenty individuals are precisely alike and the extremes present numerous
discrepancies.
Also I think I may say that not one example
precisely resembles the typical Chariclea of Northern Europe but
out exaggeration, I

may

;

:

that this latter also

is

subject to considerable variation

is

evident

and a comparison of the rather numerous figures of it only added
my perplexity, for no two agree. A visit to the British
Museum in order to consult the materials obtained from previous
Arctic Expeditions did not in the least help me
for I found just
to

;

much uncertainty existing in the arranged collection as
my own mind. The upperside of the insects is subject
as

in
to

great variation, but in a measure that cannot be

compared with
by the underside of the posterior wings, which is
usually considered as furnishing the surest characters in ArgynI essayed an examination of the anal parts of the males
nis.
that presented

(which I

am

convinced will often serve to distinguish allied spebut found that it would be necessary to have

cies in Butterflies),

if any reliable characters
were to be sought in these parts.
It would be utterly useless to attempt to describe the forms

the insects in a fresh state (or in fluid)

;

the only thing that could be of service would be to give coloured
figures of both sides of nearly every example.
Some of them may
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perhaps resolve tliemselves into arctica of Zetterstedt and Boisduvallii of Duponcliel,
is,

now both grouped with

There

Chariclea.

howeyer, one extreme individual that I propose to briefly

notice

by name.

Aegtnnis Chaeiclea, var. obscueata.
"Wings above smoky greyish-fulvous, the

basal portion very

densely clotlied with long brownish-grey hairs, having a bluish
or greenish reflection in certain lights

basal third

is

:

in the anterior pair the

blackish, the black markings all distinct, the post-

median zigzag

complete and rather broad, the submarginal

line

series of spots very large, the border broad, the fringes dirty

colour interrupted with blackish

than the basal half

is

;

cream-

more
median

in the posterior wing

blackish, almost confused with the

band, the submarginal series of spots distinct and ordinaiy, the

border surmounted by a series of triangular spots, fringes as in
the anterior but less interrupted.
anterior wings brighter

;

Underside

— ground-colour of

of the discocellular spots only the angu-

and that at the end are distinct zigzag band distinct,
but narrow submarginal series of spots very indistinct in the
posterior wings the basal half is dark brown, inclosing the median band of pale spots, which is very broad, all the spots more
late one

;

:

;

or less coalescent and dirty cream colour the outer edge of the
dark basal portion margined with a narrow whitish line, the space
;

between this and the border light greyish brown, with scarcely
any indication ot the submarginal series of spots border broad,
dirty cream-colour, surmounted by triangular dark brown spots.
Legs and underside of thorax greyish.
There is one $ of this from 81° 42' IM". Another specimen in
the British Museum from the voyage of the Enterprise,' somewhat resembles it, diflering principally in the middle spot of the
median band of the underside of posterior wings being more
produced externally, a point in which great variation is exhibited
;

'

in all the insects.

In concluding
A.

my

remarks on the twenty examples referred

Chariclea, I will only say that, so far as I can see,

tomologists would- probably agree as to the

to

no two en-

number of

so-called

species comprised therein, nor do I hope for any immediate settle-

]nent of the difficulty.
are several

Either there

is

only one species, or there

and in favour of the latter hypothesis
argued that we in E]igland have species as closely
;

it

might be
A,

allied as

DTJEINa THE EECENT AECTIC EXPEDITION.
Ettplirosyne

and A.

northern and alpine

Chetsophanus
Differs

from

which we know, from habits,

Selene,

be perfectly distinct

;

much

&c., to

yet each of these has modified forms in

districts.

phlceas, Linne, var. Peildeni.

ty-QicdX phloeas

(and also from americamts) in the

the upperside of the anterior wings

brilliant copper-colour of

being

Ill

and more subdued, and with brassy reflecmight almost be

less fiery

tion (especially in the S), so that the colour

the spots normal in number
and position, but smaller the dark border is narrow and silky
greyish black with grey fringe, the dark costal margin scarcely
indicated in the posterior wings the ground is of the same silky

termed brassy rather than coppery

;

;

:

greyish black as in the border of the anterior, the pale submarginal

band pale orange, with occasionally the

of bluish spots above

faintest indications

Beneath, the anterior wings are grey-

it.

and the poswings pale cinereous on the latter wings the dark dots
are very faintly indicated, and there is also only the faintest indication of the red submarginal band.
Expanse 28-29 millims.
Three examples {26,1 $) from lat. 81° 45' (Feilden).
ish orange (with the ordinary spots), the border
terior

;

I was at first inclined to place this very distinct variety as a
form of americanus but the posterior wings are more tailed than
in any examples I have seen of that species, though scarcely so
;

much
cies

The common

so as in ordinary p/itea^.

can scarcely be doubted.

these high latitudes
stations,

and in

all

;

No

origin of both spe-

species of Bumeco

was found in

but Oxyria reniformis occurred at

the

all

probability serves as the food-plant.

Scudder has recently (Bulletin Buffalo Soc. Nat. Sciences,
vol. ii. No. 3) broken up Ghrysoplianus into a multitude of genera in
a manner that appears to

me

likely to

add to the perplexity of the
-.pliloeas and americanus,

student rather than to be of any assistance
according to his system,

The other Arctic

fall

into the genus

Heodes (Dalman)

species (C. Dorcas, Kirby) differs greatly,

and

belongs to another group.

Ltc-^na Aquilo, Boisduval.

One $ from

lat.

81° 45' (Feilden).

A

extending from Newfoundland northward.
(in Eoss's
it

and

known

voyage) as Polyo7nmatus FranlcUnii.

allied species in the

Arctic species,

Described by Curtis

Scudder places

genus Agriades (Hiibner).

;
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Heteeoceea.
bombtces.

Dasychiea GRffiXLANDiCA {Woche), Homeyer, Zweite
NordpolarfaJirt, Bd.

One

S,

lat.

ii.

Abth.

i.

deittsche

p. 409.

82° 30', July Gtli (Feilden)

also

;

numerous

larvae

from Hayes Sound, Dumb-Bell
Lake, Cape Joseph Henry (82°45'),&c., collected by Capt. Feilden,
and some from Discovery Bay by Mr. Hart cocoons from Hayes
Sound, Dobbin Bay, Franklin- Pierce Bay, &c. (from one of these
a parasitic dipterous insect of the family Tachinidse had emerged).
(in fluid) in various stages of growth

;

The

largest larva

is fully

Capt. Feilden informs

IJ inch long.

nie that the principal food-plant is Saxifra^a oppositifolia

Salix arctica

is

also noted

a variety of plants.

;

but

in all probability the species feeds

:

Cove, taken during the voyage of the

'

on

Museum from Winter

It is in the British

Enterprise.'

was found by the second German North-Polar expedition in

It

East G-reenland.

No

doubt

it is

the insect alluded to by Dr. Packard (American

Naturalist, xi. p. 52) as found by the

'

Polaris

'

expedition; and that

author gives a description of the eggs, larva, cocoon, &c.

He

Laria Rossii, Curtis, but, I think, in error
also of this opinion.
Curtis's insect is no doubt a

identifies the species as

and

Wocke

is

;

true Dasychira, and allied
to me.

D.

groenlandica

is

;

but I consider

it

something unknown

a smoky-black species, strongly resem-

bling one of the bombyciform Greometridse of the genus Biston

:

the anterior wings are smoky blackish, subdiaphanous, with strong

black neuration and a black crescentiform mark at the end of the
cell

;

the posterior whitish grey, with

fuscous neuration, and

without the slightest trace of the broad blackish margin so strongly
represented in Curtis's figure thus, as it appears to me, pre-

—

cluding the possibility of the one being a form of the other.
species indicated

by Christoph

Mceschler {I. c, 1870,
the true Rossii.

p.

(Stett. ent. Zeit. 1858, p. 310),

252), from Labrador,

is,

The
and

in all probability,

NoCTUiE.

Mamestea

(?)

Feildeni,

n. sp.

Anterior wings rather broad, the costal margin nearly straight,
the apical margin oblique, but not strikingly so. The groundcolour

may be

described as blackish varied with whitish or grey
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the half-line whitish, rather conspicuous

;

the inner and elbowed

broad blackish central portion
of the wing, the inner line somewhat angulate in the middle ; the
elbowed line nearly straight from the costa to the elbow, thence

lines only indicated as limiting the

continued in a strongly oblique manner to the inner margin, so
is nearly twice as broad on

that the broad central dark portion

the costal as on the inner margin beyond the elbowed line the
ground colour is much paler, greyish varied with black scales, the
somewhat curved subterminal line indicated by a series of about
;

the ordinary spots (or stigmata) conspicuous
the " orbicular " nearly quadrate, with a black spot on its inner
the
side, the " reniform " large, somewhat filled in with greyish

six blackish dots

;

;

;

and the "orbicular" is black, the two spots
connected on their lower edges by a whitish line on tlie ner-

space between

vure

it

the claviform only slightly indicated

;

sected with blackish.

;

fringe whitish, inter-

Posterior wings whitish, with a slight

creamy tinge the inner margin suffused with blackish, the outer
margin with a very broad blackish border occupying about one
fourth of the wing, in which is included a short pale line at the
;

anal angle

;

central spot very large, black, half-moon-shaped

on the base of the inner margin
The underside of both pairs of wings nearly uniformly

fringes silky whitish, the hairs
blackish.

whitish

the anterior slightly suffused with smoky, the subter-

:

minal line distinct
spot

a rather conspicuous lunate blackish central

;

fringe wholly whitish

;

;

posterior with a very

distinct,

nearly rounded, black discal spot; the dark border paler and nar-

rower than on the upperside.

Body
black

;

blackish, clothed with whitish hairs intermingled with

those of the

abdomen and anal

tuft

An-

more greyish.

tennse blackish, serrate internally, each joint being produced into

Haustellum fuscous,
which
Eyes distinctly hairy, and with

a triangular tooth, with short whitish

very long.

a few blackish are intermingled.

long blackish lashes.
tibiae

cilia.

Palpi clothed with long whitish hair-scales,

Legs black, varied with white (or

m

vice versa);

with a white fringe internally, and white at the tips

;

tarsi

deep black, strongly (the posterior less conspicuously) annulated with white ; spines of the tibiae and tarsi short but numerous, testaceous.

ceous

:

Anal appendages of the J prominent,

testa-

the upper pair rather narrow soon after the base, but very

greatly dilated at the apex, the upper edge straight, the apical

edge nearly truncate, the lower edge very deeply excised
LINN. JOUBN. ZOOLOGY, VOL. XIV.
8

—

;

lower
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somewhat acuminate, curved very stronglyupward, the lower edge strongly convex, the upper strongly conpair rather broad,

cave

penis slender, very strongly curved.

:

Expanse 39 millims.
Only one 2 from Dobbin Bay, 15th August, 1876 (Feilden). It
is in a fair condition, but has apparently been crushed in a book.
I am unable to identify this with any described species from
Lapland or boreal America, and have therefore ventured to describe it as new, notwithstanding the great variability and uncertainty in boreal Noctuae.
The most conspicuous feature consists
of the pale posterior wings, with their very broad blackish border

A systematic examination of the
and large black central spot.
anal appendages of the males of this group will certainly tend to
render the separation of species comparatively easy.
I

am

The hairy eyes
by Grrote (Bull. Bufi'alo
and tarsi are opposed to

not clear as to the true generic position.

would place
Society,

ii.

Mamestra

in

it

p. 3)

;

as defined

but the spinous

tibiae

this connexion, as also probably are the serrate antennae.

to the

manner

Owing

in which the example has been crushed, the dorsal

crests are not definable.

A Noctua-larva indicated as from Shift-rudder Bay, August
1876 {Feilden), and numerous others taken from the stomach of
a Tern (Discovery Bay, Hart), possibly belong to this species.
They are of the form usual in Mamestra.
Pltjsia paeilis, Hubner.

.

One worn example from Hayes Sound,

A

lat.

79° {Feilden).

rare insect, recorded from Lapland, Labrador, and Grreen-

A

specimen from Fran Island, Arctic America (Voyage
') is in the British Museum, and forms the
type of P. quadriplaga. Walker, Cat. Brit. Mus. Lepidopt. pt. xii.

land.

of the

'

Investigator

p. 911.

GrEOMETE^.

PsTCHOPHOEA Sabini, Kirhy.
Eight el^amples.

Lat. 81° 52', 82° 27', and 82° 30' {Feilden), in

winter quarters
July and August, and from the Discovery's
{Hart). Also two examples from Upernavik {Hart). An indi'

vidual was seen

by Capt. Eeilden

'

still

further north, but not cap-

tured.

A known Arctic
ditions.

species, recorded

Taken by Dr. Bessels

from most of the Polar expeBay, lat. 81° 38'.

at Polaris
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Varies slightly, some examples having the darker central band

some it is scarcely indiThe two from Upernavik are remarkable for being paler
(pale silky grey), with no trace of markings.
In none are the
markings so sharply defined and distinct as indicated by Curtis in

of the anterior wings distinct, whereas in
cated.

(Appendix to E-oss's Second Voyage, pi. A.
That given by Packard (^Phalcenidce of North America,

his figure

fig,

20)

is

much

collection there

is

Larvae of a geometridous

stomach of a Tern,

lat.

82°

but

;

are in Capt. Feilden's collec-

lat.

82° 33', and others from the

The full-grown

27'.

still

it.

Moth

indicated as from

large for this insect

an empty puparium,

also

with the crippled moth that emerged from

— one

pi. viii.

better.

In Capt. Feilden's

tion

12).

fig.

I

thereto, especially as no other

larva appears very

am inclined to think these pertain
Moth of this family was observed.

Dr. Bessels appears to have found the same larva at Polaris Bay.

Not being

satisfied as to the true position of the insect, I

retained Kirby's generic name. Packard places

Hiibner, as adopted by him.

it

have

in Olaucopteryx,

I submitted the larvae to Mr.

Buckler, so well-known for his investigations of the larvee of
British species

;

and he

is

strongly of opinion that they are related

to those of the genus Coremia, of which he says they have the
characteristic markings.

genus Cheimatohia

;

The perfect

but there

is

insect reminds one of the
no real relationship.

Ptealid^.
SCOPARIA GELIDA,

n. Sp.

Anterior wings very narrow and elongate, the costal margin
straight, the

apex subacute, with very oblique apical margin.

Grround-colour
scales

;

smoky

blackish, rather silky, sprinkled with white

the two transverse lines darker

oblique, slightly angulate

second line

:

first line

inconspicuous,

inwardly
on the costal margin, then forming a very sharp curve outwardly,
running inwardly almost longitudinally to within the level of the
reniform spot, and then continued almost straight to the inner
margin it is bordered outwardly by white scales rather more
;

distinct, oblique

;

densely placed than on the rest of the wing

reniform spots dark (like the

lines),

;

the orbicular and

without pale centres

the

;

between the first line and the reniform spot the latter larger, scarcely forming a solid 8 the
claviform spot not indicated fringes pale greyish. Posterior wings
orbicular small, placed halfway
;

;

;

-
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smoky

silky pale

grey, rather darker at

indications of a discal dot

tlie

apex, witli the faintest

Underside uniformly very pale silky grey ; the anterior pair with the usual
spots and second line faintly indicated.
Antennae black, rather

;

fringes pale silky grey.

silky.

Palpi black, clothed with whitish

Body

scales (excepting the terminal point).

head and

collar (especially beneath) clothed

silky blackish

with whitish

Abdomen with

;

the

scales.

anal tuft
a large admixture of whitish scales
Legs blackish, considerably clothed with whitish scales
posterior tihiso and tarsi almost entirely silky whitish.
Expanse 21-23 millims.
Three examples from lat, 82° SO' (Feilden), and two from the
;

greyish.

'

;

Discovery's

winter quarters (Hart).
Probably belonging to the group of
'

S. sudetica.

"Remarkable

narrow and pointed anterior wings, dark colour, and the
very strongly curved second line ending in the inner margin confor its

siderably within the level of the reniform spot.

TORTEICID^.
There are three individuals, belonging to distinct genera and
species only two are in tolerable ^condition, and I do not consider
;

it

prudent to apply names to any of them.
1.

FentMna,

sp., lat.

82° 30' {Feilden).

A small

species (ex-

panse 16 millims.), with nearly black anterior wings with a broad
darker central band.
2.

Mixodia

?

sp.

From

the

'

Discovery's

winter quarters

'

Having somewhat the aspect of M. Schulziana, but
In the British Museum are two individuals in wretched

{Hart).
smaller.

condition from Arctic America, representing Betinia septentrio-

nana of Walker's Catalogue (pt. xxxviii. p. 373) but they do not
agree with the description of Ortliotcenia septentrionana, Curtis,
;

Appendix, Ross's Second Voyage,
3.

.

p. 77.

A large insect (expanse 26 millims.) from lat. 82° 30'
worn and unrecognizable.

{Feilden), utterly

DIPTEEA.
The following
Order

:

is

Baron von Osten-Sacken's report on

this

—

TlPITLARIJi;.
Culecc.

by a

—Erom Hayes Sound, Aug. 4th, 1875, apparently caught

spider,

which

is

mounted on the same

slide with

it.

This

DURING THE RECEKT ARCTIC EXPEDITIOK.

may be

the same as Culex caspius, Pallas, as identified by Curtis

Voyage

in the Insects of Boss's

(p. Isxvi).

the same species with C. nigripes, Zett.
Sti»ger, also occurs in Grreenland,

and

;

is

Schiodte identifies

the latter, according to
the same as C. pipiens,

O. Fabricius, nee Linne (Fn. Grcenl. p. 209).
larvae

and

There are also

pupae in the collection {Hart).

Chironomus
of
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common

represented by several species, and seems to be
The largest species, from lat. 82° 30',

is

occurrence.

July 1876 {Feilden), is apparently C. polaris, Kirby, Suppl. to
Appendix of Parry's First Yoyage; also in Curtis's Insects of
Eoss's Yoyage, p. Ixxvii,

pi.

A.

figs. 2

&

14.

The same

or a

similar black Chironomus frequently occurs in temperate latitudes
in vrinter or early spring.

A

small species occurred near Cape

Hilgard (Aug. 14th, 1875, Feilden)

;

the same or a similar species

From

lat.

82° 33', July 25th, 1876 (Feilden).

lat.

82° 27', July 1876 (Feilden), there are two or three species,

Floe-berg Beach,

the large one appears to be different from C.
There are also Chironomi from Dobbin Bay, Aug. 14tb,
1875 (Feilden). Likewise larvae of the genus (Feilden Sf Hart)
A single example of this genus from lat. 82° 30', July
Sciara.

large and small

;

polaris.

—

1876 (Feilden), a S with very large forceps.
Apparently the common T. regelationis, L.
Its
TricJiocera.
occurrence in Grreenland is mentioned in Stseger's Groenl. AnI find it from Cape Hilgard, Aug. 14th, 1875, lat.82° 30',
tliater.'
July 1875 Floeberg Beach, lat. 82° 27', July 1876, lat. 82° 30',

—

'

;

and Dobbin Bay, Aug. 34th, 1875. All these are from
but larvae we're also taken by Mr, Hart. In temperate climates Trichocera occurs late in autumn, in winter, and
the occurrence of T. regelationis in July and
in early spring
August well characterizes the climate in which they were taken.
Tipula arctica, Curtis. Several of this were taken by both
July 1876

;

Capt. Feilden

;

;

—

.

Capt. Feilden and Mr. Hart.

—

Tachinid^. A species hatched from cocoon oiDasychira groenDumb-bell Bay, July 15th, 1876 (Feilden), also from
another cocoon of the same Moth, Point Foulke, July 28th, 1875
(Feilden). Two larger Flies from Discovery Bay, Aug. 15th, 1876,
landica,

seem likewise to belong to this family. Among the Insects of
Eoss's Yoyage described by Curtis there is a Tachina Mrta.
MusciD^. From lat. 82° 27' (Feilden) is a Fly collected round
ofial, that may be Pyrellia cadaverina, Kirby, Faun. Bor.-Amer.
Kirby said it was very near P. cadavep. 316 (from lat. 65°).

—

-
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rina, L. A number of specimens from Discovery Bay (carcass of a
Musk-Ox, Hart) also belong to the same species they agree with
the specimens of P. cadaverina, Kirby, in the British Museum.
The same or a similar fly occurred at lat. 82° 30' and 82° 33'
;

{Feilden).

—

Anthomtiid^. From Dobbin Bay and Port Foulke, Aug. 14th
and July 28th, 1876 {Feilden), there are Anthomyice. An Anthomyia is among the insects of Eoss's Expedition.
MtrsciDJB AcALTPTEEA. Specimens from Floeberg Beach,
July 26th, and smaller ones from Discovery Bay, may perhaps
belong to this group but in their present state I can say nothing
about them. Curtis described a Scatophaga apicalis from Boss's

—

;

Expedition.

[The chitinous integuments of Dipterous insects were found in
the stomach oi Salmonidcs from a lake at 82° 40' {Feilden).'\

HEMIPTEEA.
There are no true Hemiptera in the collection from north of
But the Anoplura, or true lice, which are generally con-

78°*.

sidered as degraded forms of this order, are represented by the

"Walrus -parasite from Walrus Island {Feilden), described

and
Hematopinus trichechi (from Spitz
bergen) in the Ofvers Yet. Akad. Eorhandlingar, 1865, p. 577This Louse is found in the axillae and on other soft parts of the

badly figured by

skin of the

Boheman

as

Walrus (Tricheclms rosmarus).

MALLOPHAGA.
DOCOPHOETJS CEBLEBEACH18, NitzScJl.
Four examples, on its host Nyctea scandiaca, from

lat.

82° 30'

{Feilden).

DocoPHORUs,

sp. ?

One example on

Tetrao rupesfris, from

DOCOPHOETJS, sp. ?
One example on Bernicla hrenta, from

lat.

82° 45' {Feilden).

lat.

82° 33', 24tli June,

1876 {Feilden).

NiEMUs ciNGULATUs {BuTwieister), Nitzsch.
Three examples on Tringa camotus, from lat. 82° 29', August
8th, 1876 {Feilden), appear to accord with the published descrip*

From Disco Mr. Hart brought several examples

of the $ of Dorthesia chiton,

Zetterstedt {Coccidce), already recorded from Greenland.

DUllING THE EECENT AKOTIC EXPEDIIION.

The

tion and figures.

on

parasite

NlEMUS

this

and
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species has been already recorded as a

allied birds.

PHiEONOTTJS, Nitzsch.

Three examples on Phalaropus lolatus, from lat. 82° 30', agree
but the group of species
well with the description and figures
to which it belongs appear to be especially parasitic on Gulls
;

and Terns*.
COI/POCEPHALUM,

Sp. ?

One example on

Strepsilas interpres, from

Aug. 1876

lat.

81° 44', 17th

(Feilden).

Menopon gonoph^um, JBurmeister, var. ?
Many examples on Corvus corax, from Dobbin

Bay, 29th Aug.
1876 {Feilden). These do not altogether agree with the figure
and description in Giebel's Insecta Epizoa yet I know not to
what else to refer them. Neither do they agree with Denny's
figure of Colpocephalum subcsquale, which Griebel says is not Burmeister's species of that name, and should be transferred to Menopon. As the Eaven remains, as it were, isolated all the year in
;'

'

these high latitudes,

it is

quite reasonable to suppose that

it

may

there possess a special parasite.

my determinations of the Mallophaga as satisand it is desirable that fchey be hereafter reviewed by a
specialist, which we now have not in this country.
I do not regard

factory

;

COLLEMBOLA.
IsoTOMA Besselsii, FacJcard ?
Three examples from Eloeberg Beach, July 1876 {Feilden),
mounted on a slide, may perhaps belong to the above species,
diagnosed by Packard (Amer. Naturalist, xi. p. 52) from Polaris
Bay.

PoDUEA HTPEBBOEEA,

Bohetiian.

Several examples from

lat.

snow

at

an elevation of 800

82° 29', found on the surface of the
feet {Feilden),

appear to agree

ciently with the description of this species, noticed

suffi-

from Spitz-

bergen.

LiPFEA,

Two
6th,

sp. ?

(mounted on a slide) from lat. 82° 30', June
1876 {Feilden), appear to pertain to this genus. They are
individuals

* Three examples of a Lipeurus were found on Procellaria
Bay {Feilden) in all probability an undescribed species.

Baffin

;

glacialis

from
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dark chalybeoua in colour. Indicated as having been found under
stones.

AEACHNIDA.
Araneidea.
The materials collected on the Expedition have been noticed
and described (with other Arctic species) by the Eev, O. Pickard
Cambridge, in the Annals and Magazine of Natural History,'
'

4th

ser. vol. xx.

pp. 273-285,

pi. viii.

(October 1877).

Fam. Agelenides.
Tegeistaria detestabilts, Camhridge, sp.

n.,

One example, Dobbin Bay, 28th Aug. 1876

I.

275.

p.

c.

found in
and supposed by Capt. Eeilden to
have been introduced with plants, which were collected by nearly
a cabin on board the
the

all

'

{Feilden)

;

Alert,'

officers.

Earn. Theeidiides.

Ebigone pstcheophila, Thorell Cambridge,
;

I.

c.

p. 278, pi. viii.

fig. 4.

One example without

indication of locality.

Two

females from

June 21st and 24th, 1876, perhaps also belong
here.
Capt. Eeilden {in litt.) says this spider was very common,
Found also by the
and occurs as far north as he reached.
Originally reAmerican Polaris Expedition at Polaris Bay.

lat.

82°

33',

'

'

corded from Spitzbergen.

Erigone peovocans, Camhridge, sp. n., I.e. p. 279, pi.
Adults of both sexes found in lat. 82° 27' and 82°
1876.
Capt. Feilden says this also was common.
E. VEXATEis, Cambridge, sp.

One

n.,

/. c.

adult female from Discovery

viii. fig. 5.

83',

June

p. 280, pi. viii. fig. 6.

'Qdij

{Hart).

In addition to these there are several examples of the genus
declared by Mr. Cambridge to be indeterminable.

Fam. Ltcosides.

Ltcosa glacialis,

Thorell

;

Cambridge,

I. c.

p. 281,

Three examples from Hayes Sound, lat. 79° {Feilden), and two
from Discovery Bay {Hart). Found also at Polaris Bay.

Taeentula exaspeeaks, Cambridge,

sp. n.,

fig. 7.

An

adult male from Discovery

Bay

{Hart).

I. c.

p.

283,

pi. viii.
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ACARIDEA.

Mr. Murray's illaess, and subsequent death, have prevented me
from giving more than a sketch of the genera &c. found during
the Expedition, drawn up from disjointed notes furnished by him
a few weeks before his decease.
In some cases two or three
forms are mounted on the same slide so, for convenience of
after reference, the numbers on the slides are here mentioned,
and where species were considered by Mr. Murray to be new,
the names attached by him on the slides are retained.
All were
collected by Captain Feilden.
;

BDELLIDiE.

SCIRUS.
Several examples of a species of this genus from

June 1876 (No.

lat.

82°

27',

7).

Bdella.

A rather large form from lat. 82° 30',
July 1876 (Nos. 3, 4, and 6), and a smaller form from Floeberg
Beach, June 1876 (B. calandroides, Murray, No. 5).
Possibly two species.

HTDRACHNlDiE.
~

Hydrachna.
One example from

the intestines of a Salmo caught in a lake at
Depot Point, lat. 82° 40', Oct. 1875 (No. 2), Another example
from the same locality, taken under the same circumstances, is
identified as Eylais ? sp.

(No.

1).

Oribatid^.

Dam^us
From lat.

;

near GEN^icrLATirs, Koch.
82° 30'. Several examples (Nos.

8, 9,

and

10).

Oribata.
Of this genus there are probably three species. One is identi" common
fied as 0. Lucasii, Nicolet, from lat. 82° 80', June 1876
"
under stones (No. 10). Another, from lat. 82° 27', June 1876,
;

common under stones," is considered to be a new
and the name " triangularis, Murray," is attached
(No. 11). And there are two other slides (Nos. 6 and 10) on
which are examples of the genus, from lat. 82° 27' and 82° 30',
with no further identification.
"

extremely

species

;

LINX. JOURN.

— ZOOLOaT, TOL. XIY.
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Sabcoptid^.

Debmaleiohus.

One example

of this genus of bird-mites, taken from Sterco-

rarius longicaudatus,
"

D.

stercorarinus,

lat.

82° 27', Sth July, 1876, bears tbe

Murray" (No.
Postscript.

Mr. Butler has

called

my

name

12).

Marcli 1878.

attention to the probability that

Ma-

Anarta Richardsoni, Curtis {Hadena Hichardsoni, Curtis, in Appendix to Boss's
Voyage, = algida, 'LefebYre, = se^tenfrionis, Walker), a widelymestra{?) Feildeni {anU, p. 112)

is

identical with

spread Arctic insect.
I was inclined to this opinion when working out the insects
but the contour of the wings appeared too different though this is
perhaps owing to the flattened condition of the type. The markings also do not fully accord with those of any specimen of
;

;

MicJiardsoni seen by me
but the species is very variable.
Having, however, been permitted to denude the anal parts in the
;

type of septentrioiiis and in some examples of MicJiardsoni, I feel

compelled to accept the opinion that 'Feildeni must be considered
only a variety of Hichardsoni.

The larva found by the Expedition cannot belong
cies

;

or, if it does,

Hichardsoni cannot be an Anarta.

to

tliis

spe-

—E. M'L.

Preliminary Notice on the Surface-Fauna of the Arctic Seas, as

observed in the recent Arctic Expedition.

Moss, M.D., late Surgeon H.M.S.
by Dr. J. Mueie, F.L.S.
[Eead November

'Alert.'

By Edwakd

L.

Communicated

16, 1877.]

The

seas to the north of the Greenland settlements are subject to
such varying conditions at different seasons of the year, that their

surface-fauna cannot be supposed to be very constant.

taking them as

divided into three zoological regions
First.

A
A

:

district in the latitude of Melville

at least, monopolized

Second.

But,

we found them, they may, for description's sake, be
Bay, temporarily,

by Peridinea.

north-water region, including the " north water " of

SUEFACK-FAU]S"A OF THE AECTIC SEAS.
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all the other Polynias * between it and the perenand inhabited by Pteropods, Appendicularia, Chsetognatha, and free Hydrozoa.
And, finally, a subglacial region tending, so far as surface-life

the whalers and

nial polar ice,

is

concerned, to be azoic.

Observations in the two former regions were of course limited
to the voyages

northward and southward

towing-net was rarely available, for the ship

;

and, moreover, the

when not surrounded

by ice was under steam and making the most of her opportunity.
But in the subglacial region observations, though limited to the
neighbourhood of winter-quarters, were spread over a year,
and were regularly made every fortnight except when sledgingwork interfered. Water for examination was obtained through
the " fire-hole," from beside the tide-float, from holes made to
ascertain the thickness of the ice, and later in the season from
cracks and fissures in the floes. It was taken from various
depths, up to 47 fathoms, by means of "Buchanan's bottle;"
and after being inspected with a strong light, was filtered in a
siphon-tube through a plug of cotton small enough to be subsequently searched with a half-inch objective. A small tow-net
with a weight attached near it was worked under the floes by

and lowering it ; but nevertheless, excepting occasional
Copepoda, the only animal organism captured in winter-quarters
was a phosphorescent Pleurobranch only 3 millimetres in diaraising

meter, caught on 80th November, 1875, in water of temperature
28°-2 Pahr.

While assisting Lieutenant Egerton in making temperaturesoundings in Eobeson Channel on 28th May, 1876, I observed
two small Beroes sweep past, with the tide ebbing north, under
but the water probably came from the south, as its
temperature was 29° P. While running the gauntlet through
Eobeson Channel on our return, several Nanomice were seen,
the ice

;

and one was captured and
In Discovery Habour medusiform gonophores of an undetermined Hydroid were obtained
they had six radial canals and numerous simple marginal tentacles.
There, too, attached to uprooted Laminarians
like

coral

necklets, in the water,

sketched for future identification.

:

A term derived from the Russian, meaning a pool or lane of water in the
such as occurs in the breaking up of the ice in the Neva. Arctic voyagers
apply it not only to the supposed " Open Polar Sea," but to express wide, open
*

ice,

stretches of water in the frozen sea.

[Ed.]

;
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a Dendronotus, with the right tentacle rudimentary,

and an Eolis*.
In Bessel's Bay the most northern specimens of Oihopleura were
These creatures were very common in Smith's Sound.
captured.
In Payer Harbour, lat. 78° 44' JS"., on 3rd August, 1875, as many as
a dozen at a time could be counted floating past in the intensely
green water, each enveloped in its " Hans." They were unusually
"
large, measuring as much as 2-5 centims. in length, and the " Haus
about 5 centims. in diameter. The brilliant scarlet contents of their
stomachs made them very conspicuous objects. The scarlet matter
consisted of various-sized homogeneous globules, identical in ap-

pearance with the yelk-substance of certain nidimental ribbons

common

in the surface-water of Smith's Sound.

Fritillaria

was obtained

Appendicularia are

off

new

Cape

Isabella.

to Arctic seas,

One specimen

of

Both these genera of
though Oihopleura was

originally discovered in Behring Straits.

The north water

of Smith's

preying on Limacina and

its

Sound
fry.

also

abounds in Clio

The

Clio fry

with one interrupted and two continuous circlets of
Sagittce

were also

common both

lorealis,

were belted
cilia.

there and in Baffin's Sea.

They differed so slightly from the universal " hipunctata" of Quoy
and Graimard, that I include them in that species. They were,
however, spineless except for the setae on the lateral fins. In
southern Sagitt(B the spines, as Mr. Busk observes, are very
easily detached, and are often absent in preserved specimens
but amongst the several large specimens captured uninjured in
Melville Bay, I failed to find either spines or the bulbs from
which they usually spring. Two varieties were captured, differing
only in the shape of the caudal fin in the one it was continuous,
The fins are sometimes
in the other interrupted at the tip.
different on either side of the same animal.
It is worthy of remark that the rays of the fins occur in
one set is somedouble series closely applied to each other
:

;

times

seen inclined or bent in a direction

those above or below.

not

parallel

to

I have since seen this double character

The cephalic booklets
SagittcB from the South Pacific.
were twelve in number. The anterior denticles of Krohn were
The coi*four to six, and the posterior eighteen to twenty.
neal cells surrounding the ophthalmic pigment-points formed
in

* Since determined as Eolis salmonacea, Couthouy, by

('Annals and Magazine Nat. Hist.' 1877, xx. p. 140).

Mr. Edgar A. Smith
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a continuous circle, and were not broken into three groups as in

the Sagittts described by Huxley.

The Peridinea of Melville Bay were of at

least three species

;

without reference I can identify but one of them, namely Ceratium
tripos.
The others were comparatively rare but this Infusoriau
;

was present in such extraordinary abundance that the cotton filters
were generally choked in a few minutes. The most northern specimens were met with at our turning-point in Buchanan Strait.
The most northern living Eadiolarian was an Acanthometrina
captured in Davis Straits but empty skeletons of Dictyocha
were occasionally caught b}"" the cotton filter in Baffin's Sea and
Radiolarian fragments were not uncommon in the " floeberg dust

'

;

;

of the far north.

A

G-regarina, apparently Fyxinia,

was found

entangled in a mass of awned Diatomacese in Allman Bay,

In connexion with the absence of surface-life under the ice, I
observe that a Sagitta and two Copepods exposed in a cell
under the microscope and allowed to freeze were killed in a few
minutes death occurred before the more salt parts of the water
No living animal organism of any kind was found
crystallized.
in the polar ice but Diatomacese with endochrome still retaining

may

;

;

colour were once or twice

its

met with

in the floebergs,

and were

uncommon in the large white flocculi set free to sink when
ship " rammed" her way amongst the more southern floes.

not

Postscript.

The specimens

the

April 1878.

Copepoda
named
by the Eev. A. M. Norman, and the Discovery-Harbour Medusa
has been placed in a new genus by Professor Allman. Por both
see Sir G-eorge Nares's Appendix*.
The polar Fleurohrancliia was a young specimen of P. rhododactyla,

referred to have since been

of

Agassiz.

The Nanomia was probably N.

cava, A. Agassiz.

however, depends only on the sketch

;

for the

Identification,

specimen bottled by

Captain Peilden has fallen to pieces.

The Appendicularia are
Oihopleura

:

—

rtifescens, Pol.

Fritillaria fv,rcata, var., Pol.

The Melville-Bay Peridinea include
Ceratium tripos, var. y (slender and unserrated), Claparede
and Lachmann.
:

* Narratire of a Vojnge to the Polar Sea, 1875-76.

;
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Geratium divergens, Claparede and Lachmann.

Peridineum

MicJicelais,

Ehrenberg.

P. acuminatum, Ehrenberg.

Dinophysis norivegiana, Claparede and Lachmann.
There are also " resting-spores " of Peridinea in reticulated cases
and some empty shells of Tintinnus. E. L. M.

—

On the Annelids of the British North-Polar Expedition.
By W. C. M'Intosh, M.D., LL.D., E.R.S., E.L.S.
[Bead November

15, 1877.]

Captain Feilden, one of the naturalists of the late Arctic ExpeGeorge Nares, kindly placed in my hands a small
collection of Annelids dredged between latitudes 79° and 82° 30' N.
dition under Sir

In glancing over the twenty forms in this collection

it is

found

that eight species (or forty per cent.) are not mentioned in the

paper (recently communicated to the Society) on the Annelids
procured by Dr. Gwyn Jeffreys, F.E.S., when dredging in H.M.S.
'

"Valorous

'

in Davis Strait.

to inhabit the

Gulf of

St.

Two

of these, however, are

Lawrence, where they were

known
lately

dredged by Mr. Whiteaves. No species new to science is present
and, with one exception, all have been previously entered in the
catalogue of the Greenlandic fauna*.

The majority of the

species represented in the collection have a

very wide range in northern waters,

many being common

to the

and the shores of the North Atlantic generally, and
on the American side stretching from the Gulf of St. Lawrence
north-eastward to the polar ice beyond Smith's Sound. With
two exceptions all the species occur in the seas of Spitzbergen,
and one of these is Icelandic, while the second is a somewhat
doubtful form. This distribution is therefore clearly marked but
it is well to bear in mind that the Annelids of the North- American
shores have been only partially investigated, and that a critical
revision, by one familiar with North-European forms, of what has
been accomplished in this respect is yet a desideratum. On the
British seas

;

whole, the circumpolar Annelidan fauna would appear to present
considerable uniformity in regard to species.
* Arctic Manual, 1875.

THE BBITISH NOBTH-POLAB EXPEDITION.
The appearance aud

specimens afford good grounds

size of the

many

for believing that

127

and families yeb remain

species, genera,

The

to be discovered in these high polar latitudes.

large size

of the Poljnoidse and the abundance of Loxosomce * on their scales

and other parts are features of

The occurrence

interest.

also of

a considerable quantity of the tubes and bodies of a species of
Sahella in the stomach of the Grreat Seal (^Phoca harhata, Eabr.)

adds another instance to the

list

of cases in which Annelids are

The stomach of the same Seal
the spawn of fishes, two examples of

eaten by the higher animals.
further contained, besides

Priapulus caudatus, Lam., and several curiously coiled cords of

which resembled Annelids.
In Dr. Emil Marenzeller's account t

ova,

(ju^t published) of the

Annelids procured by the Austro-Hungarian North-Polar Expedition, under Lieutenants "Weyprecht and Payer, 27 species are

Of

mentioned.
ing

list

these,

no

less

than 18 do not occur in the follow-

but no further weight should be put on this than

;

is

warranted by the fact that only a few of the abundant forms which
have a wide circumpolar range had been obtained in either case.

Many

of the 18, indeed, occur on the Canadian coast, and extend

northwards to Davis

On

Strait.

the other hand, about half the

species (11) in the English Expedition do not appear in the Austro-

Three of the species in the

Hungarian.

in the catalogue in the 'Arctic

a

new

The

common

table at the end

Expedition are
CErst.

?

;

:

;

Eucrante

;

Mgrn.
;

Sars

Stroemi,

Sars

;

;

Nephthys

;

Amphicteis

;

;

Euchone

Brada

;

villosa,

Gunneri, Sars

;

;

;

ibid.

;

Melinna

Terehellides

Kroyer
Chone Dicneri,
and Hyalopomatus Claparedii,

tuberculosa,

Spirorbis lucidus, Mont.

Mgrn.

Glycera capitata,

;

AmpTiitrite cirrata, O. E. Miiller

;

longisetosa,

Syllis fasciata,

Notliria concliylega, Sars

AmpTiarete Goesi, Mgrn.

Mgrn.

villosa,

Phyllodoce Lioetkeni, Mgrn.

crisfata,

lat.

to both Expeditions are indicated in the

Scalihregma injlatum, H. Eathke

;

a fourth forms

those characteristic of the Austro-Hungarian

Nereis pelagica, L.
CErst.

'

They were procured between 74° and 79° N.

genus.

species

latter list do not occur

Manual (1875), and

;

Marenzeller.
* Prof. Busk and the Rev. T, Hincks are at present engaged with these
curious forms.
t " Die Coeleuterateu,

Echinodermen und Wiirmer der

k.-k. osterreichisch-

ungarischen Nordpol-Expedition," &c., Bd. xxxv. der Denkschriften der math.naturwiss. Classe der k. Akad. der Wissenschaften, 1877.
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Nychia

cibeosa, Pallas*.

Fragment of a large example from Cape Frazer,
79°

44j' IN", lat.,

in 20 fathoms,

Grrirmell

Land,

Two specimens

on stony ground.

from Station No. 29 have the dorsal bristles covered with an
ochreous investment, amongst which are many Infusoria.
This species

is

common

in Britain, Scandinavia, Iceland, Spitz-

bergen, and Greenland.

^^^TJNOA CEestedi, Malmgren.
A fine specimen from Franklin- Pierce Bay, Grrinnell Land, at
Bottom-temperature
a depth of 15 fathoms, in 79° 25' N. lat.
Tululipora and Halisarca occur on the scales.
The length of the example is about 78 millims., and breadth 25
millims. The species is not uncommon in the Gulf of St. Lawrence,
and ranges northward to Greenland, to Spitzbergen, Iceland, and
29°"50.

Finmark.

EUNOA NODOSA,

SaTS.

A large
lat.

example from Cape Louis Napoleon, Grinnell Land,
79° 38' N., in 25 fathoms bottom-temperature 29°-2. A small
;

Tuhulipora and

many Foraminifera

are attached to the scales.

nodosa ranges from Britain to Finmark and Spitzbergen,

-E^.

and from the Gulf of

St.

Lagisca eaeispina,

An

Lawrence

to Greenland.

Sars.

adult form (with smoother scales), measuring 55 millims.

length and 17 in total breadth, from Cape Napoleon,

in

and a small variety, with more numerous
from Franklin-Pierce Bay, in 15 fathoms.

fathoms
scales,

;

Loxosomce are attached to the scales of the former.

cilia

25

on the

Numerous
The eyes in

the smaller form are larger and the tips of the bristles slightly
differ.

Widely distributed in northern waters from Norway to Iceland
and Spitzbergen, and from the Gulf of St. Lawrence to Greenland.

Harmothoe imbricata,

A

L.

Beach (the winter-quarters of
H.M.S. Alert '), 82° 27' N. lat. smaller forms from Bessels Bay,
81° 7' N. lat., in 7| fathoms, and from Station No. 29.
large specimen from Floeberg
'

;

* The arrangement and synonymy of Dr. Malmgren (Annulata Polychseta,
&c.,

sary.

1867)

is

followed.

Special reference to authorities

is

therefore unneces-
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One example had
nules) in

its

the same whitish tubercles (containing graskin as observed vnNychia cirrosa of the 'Valorous'*.

Abundant

in all northern waters.

(/Antinoe Saesi, Kinlerg,

? var. gkcenlandica, Mgrn.
example, 50 millims. in length and about 20 in total
breadth, from Discovery Bay (the winter- quarters of H.M.S.
Discovery '), in 81° 44' N. lat.

A large

'

Fig. 2.

Head

of Antinoe Sard, slightly magnified.

The head of this specimen

(fig.

2) differs from the ordinary form

in having the posterior pair of eyes in a line passing transversely

across the middle of the head,

usual degree.

The

and therefore advanced to an un-

anterior pair are placed

The

behind the anterior prominence.

laterally, a little

dorsal bristles are very

much longer than in Malmgren's figure, indeed they project
outward as far as the ventral.
A Loxosoma occurred on the feet and on the same parts a parasitic Infusorial form covered the cuticle and the bristles with a
long,

;

minute down, rising here and there on the former into little elevated
tufts, and evidently flourishing in great profusion.
A. Sarsi in its ordinary form occurs in the Baltic, at Spitzbergen, Finmark, and from the Gulf of St. Lawrence northwards
to Grreenland.

Fam. Phtllodocid^.

Phtllodoce GEfENLANDiCA,

Two specimens

(Ersted.

of average size were collected in Franklin-Pierce

* Proceed. R.

S. Tol.

xxv. No. 173, p. 216.
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Bay by Mr. H.

C Hart

;

others
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come from Cape Frazer

in

30

fathoms (mud), Discovery Bay in 5 fathoms, and in 35 fathoms at

Hayes Point.
Eanges from Britain to Finmarb, Spitzbergen, Grulf of
rence, Grreenland, and probably in most northern seas.

AUTOLTTUS LONGISETOSUS,

On

a

muddy bottom

St.

Law-

CErst.

in 11 fathoms in 81° 44'

N.

lat.

All are sexual forms (males), and the beautiful iridescence of
their long bristles is striking. O. Fabricius*

Nereis prismatica

;

and he found them

named the same form

for the

most part in masses

of a yellow foetid sponge.

The

species ranges

from Greenland to Spitzbergen.

Fam. Nebeid^.
Nebeis zonata, Malmgren.
Dredged in 15 fathoms, Franklin-Pierce Bay

;

bottom-tempe-

ture 29°-50.

Not uncommon

at Spitzbergen

and Grreenland.

Fam. LuMBEINEBEID-2!.
Ltjmbeiconeeeis eeagilis, O. F. Muller.
specimen of considerable size (about 9 millims. in diameter)
from Discovery Bay, in 5 fathoms.

A

Abundant

in all northern waters.

M
Fam. SCALIBBEGMID-S.

EuMENiA CEASSA,

(Ersted.

A full-grown example

from Cape Frazer, on stony ground, in

20 fathoms.

Eanges from Britain to Scandinavia, to Spitzbergen and Greenland.

Fam. Halelminthid^.
Capitella capitata, Fahr.
A fragment from Discovery Bay.
Generally distributed in the northern seas,

Fam. Amphicxenid^.
CiSTENIDES GEANULATA, L.

From Discovery Bay.
*

'

Fauna

Groeulandica,' p. 302.

.
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The tubes are for tlie most part composed of the same quartzose
saud as in the examples from the Valorous.' The specimens are
'

rather small, the longest tube being 41 millims. in length, and 7
millims. in diameter at the anterior end.

Not uncommon

at Iceland

and Grreenland.

Fam. Amphaeetid^.
Amphicteis Sundevalli, Mahnqren.

A

very fine example (measuring 42 millims. in length and 11 in

breadth) from Discovery Bay, in 5 fathoms.
This agrees with Malmgren's description in having 19 segments

The bristles
more crenated, and their shafts more distinctly striated
AmpMcteis Gunneri, Sars but the most characteristic

with pinnules in the posterior region of the body.
are rather

than in

;

difference appears in the hooks,

which certainly diverge in a note-

worthy degree.
This species has hitherto been procured only on the eastern
shores of Spitzbergen, on a clayey bottom.

Fam. Teeebellid^.
SciONE LOB ATA, Malmgren.
From Franklin- Pierce Bay, collected by Mr. W. C. Hart. In
tubes composed of coarse chitinous secretion, with adherent sandparticles, Foraminifera,

Not

and other minute organisms.
and Grreenland.

rare at Spitzbergen

Fig. 3.

AxiONiCE FLEXuosA, GrwSe. (Fig. 3.)
From Floeberg Beach in IO5 fathoms
A single specimen in a somewhat friable flattened tube, composed of chitinous secretion and quartzose sand.
The regular curves of the tubes are
remarkable.

Common on the shores of Spitzbergen and Greenland.
Thelepus

ciECiisnsrATUs, Fabr.

A

fragment from Cape Frazer in
AO lat horns, on stony ground.

Everywhere common

,

.

in the northern seas.

tub^, enlarged.
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Fam. Sabellid^.
?

Sabella spetsbergensis, Malmgren.

Trom

Franklin-Pierce Bay, in 13-15 fathoms, on a stony bot-

tom (Mr.

W.

The absence of the branchise renders

C. Hart).

accurate diagnosis

difficult.

This form also occurs in considerable quantity from the stomach
oi PJioca barhata, Fabr.

Ettchone analis, Kroyer.

From Discovery Bay,
In tubes of

lat.

81° 41'

K

particles of quartz, fragments of shells,

and spines

of Echini, with sand-grains and secretion.

Not uncommon on

the shores of the North Atlantic

— from

Britain to Scandinavia, Spitzbergen, and Greenland.
ChojSTE

iNruNDiBULiFORMis, Kroyer.
The specimen

From Discovery Bay.

is

of

medium

size

and in

the ordinary chitinous tube.

Occurs in Britain, Finmark, Spitzbergen, and on the American
side from the Grulf of St.

Lawrence to Grreenland.

Fam. LuMBRiciDiE.
Clitellio arenarius, 0. F. Mailer*.
Specimens were found clinging to roots of Laminarice in
82° 30' N.

lat.

This species does not appear to have been rediscovered since

O. Fabricius described

it.

Nemertinea Anopla.
Fam. LiKEiDiE.

Two

examples, apparently the Planar iafusca of Fabricius f,
come from Franklin- Pierce Bay, in 15 fathoms.
Bottom-temperature 29°"50.

The appearance

ture of the proboscis (which

is

of the specimens and the strucvery well shown) make it probable

that the species indicated by Fabricius

Micrura fusca, Mcl.%
been overlooked.

The

* O. Fabricius,
t

'

Fauna

\ Brit.

'

is

very closely related to

styliform process at the tail

Fauna

Grcenlandica,' p. 280.

Grcenlandica,' p. 324.

Nemerteans,

Eay

Soc, p. 196.

may have
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neighbourhood of the above-mentioned locality. Unfortunately
they arrived too late to be exhibited at the last Meeting in June.
Being placed in Mr. Waterhouse's hands for identification during
the recess, the accompanying Report
tion.

sects

is

the result of his examina-

Ploem transmitted the inby post enclosed within a thickish joint of Bamboo, and,
It

may be mentioned

that Dr.

saving the smaller delicate specimens, they arrived in tolerably
fair condition.

— J. M.]

bamboo tube sent by Dr.
Linnean Society, and with the following result

I have examined the contents of the

Ploem

to the

:

COLEOPTEEA.
1.

new to

Several specimens of a species of Hoplia

science, of

which I append a description.

Two specimens of Popilia higuttata, Wiedemann,
One male example of Chalcosoma atlas, Linn.
4. One example of Dascyllus fulvulus, Wiedemann.
With regard to this species, it is worthy of notice that

2

.

3.

cimen sent

differs

in being a little

broadest at the posterior angles instead of a

and the

striae

the spe-

from the one in the British-Museum collection
larger (5| lines long), in having the thorax
little hefore

the angles

;

of the elytra are only lightly impressed and the in-

terstices nearly

flat,

whereas in the

Museum

example the

striae

are very deep and the interstices very convex.

They may prove

to be

two

distinct species

;

but having only

these two specimens, I should not like to describe the one sent
as new.

The only other Coleopterous insect

5.

(Eumolpidse)

name

;

but

for this I

is

a species of Uhyparida

have not been able to find a

specific

at present.

The other

insects are two species

of Gryllus,

and one very

curious species of Forjicula, remarkable for having on the upper
side of the base of the forceps a pair of well-developed club-shaped

I have not had time to determine these species.
There are the remains of two other insects but they are not

tubercles.

;

recognizable.

MELOLONTHIDiE

HOPLIA AUEANTIACA, Sp. n.
Oblonga, parum convexa, rufo-picea, squamis
ochraceis fulgidis dense vestita.

Long. 3

lin., lat.

aurantiacis

\\

lin.

et
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red species, densely clothed (even on the legs and
the
and ochraceous round scales

with bright golden

tarsi)

;

ochraceous scales form on the thorax a patch above each anterior
angle and a line on each side of the middle on the elytra a small
;

spot on the side (about the middle), and a larger oblique subapical patch not reaching the suture

appear golden

men and

when viewed

;

these ochraceous scales also

obliquely.

p3^gidium are more silvery.

gins distinctly reflexed and the angles

The scales on the abdoThe clypeus has the mar-

much rounded.

Thorax a

narrower than the elytra, one fourth broader than long,
distinctly narrowed in front and behind, angular at the sides, re-

little

gularly convex

above.

Elytra one fourth longer than broad,

moderately depressed above, but not

;

the sides are subpa-

In some lights the golden scales on the elytra present a
an X, embracing the more ochraceous scales.

nent.

mark

flat

scarcely arcuate, the subapical callosity very little promi-

raliel,

like

Notes touching Eecent Researches on the Eadiolaria.

By

St.

Oeobge Mivart,
[Eead January

The example which

Zool. Sec. Linn. Soc.
17, 1877.]

has been set by our President in pub-

lishing* from time to time in his successive Addresses a digest

and rSsume of the most recent researches which have been
carried on respecting certain of the lowest animal groups, has led

me to believe that a similar course might advantageously be
taken with respect to the Eadiolaria. Our publications already
afi'ord, through Dr. AUman's recent labours, the readiest means
of obtaining a knowledge of the most modern investigations
with respect to various groups of Protozoa and I have myself
;

found the memoirs referred to most valuable and useful. I
hope that other Fellows may adopt a similar course so that our
;

Journal

may become

ing

the lower groups of the animal kingdom.

all

a complete repertory of information respect-

No

English

on the Eadiolaria exists to my knowledge
and
although the most admirable monograph f of Professor Haeckel
publication

* 'Proceedings' for

;

May

24th, 1875

>fo. 71, p. 385.

t

'

Die Radiolarien.' 1862.

;

Journal, vol.

xiii.

No. 69, p. 261, and
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was, at the time, a complete and exhaustive account, yet, were it
even readily and generally accessible, important additions have
now been made to our knowledge of these animals since its pub-

I venture to think therefore, and my opinion has been
confirmed by very high authority (that of our esteemed Presi-

lication.

dent), that an account of these beautiful, and in many respects
complex, organisms will not be an unwelcome addition to English
zoological literature.

Under the name Badiolaria

number

are comprised a great

of

minute, very varied, and beautiful organisms which are found

swimming near the

and which considerably

surface of the water,

resemble the Heliozoa, but are of more complex structure.

Each individual
less sarcode

consists of

two portions of coloured or colour-

— one portion nucleated and

central, the other portion

peripheral and almost always containing certain yellow

cells.

These two portions are separated by a porous membrane called
the capsule* and the whole is invested by a generally very delicate gelatinous layer.
The sarcode, moreover, sends forth, mostly
;

on
of

sides,

all
its

multitudinous radiating, filamentary prolongations

substance, the pseudopodia, which

may

or

may not branch

or anastomose.

In most species skeletal structures are developed in the sarcode
and within
it, and generally in the form of spheroidal investing networks, or
of radiating spines, or of combinations of these, though sometimes
either outside or inside the capsule, or both without

reduced to a few filamentary or branched spicula.
form, the skeleton

reous

is

almost always siliceous, and

Whatever
is

its

never calca-

f.

The

individuals (or zooids) of

some

species,

both of kinds pro-

vided with and others destitute of skeletal structures, naturally
* Sir C. Wyville

Thomson speaks

of Eadiolarians destitute of a central

capsule ('Voyage of the Challenger,' vol.

i.).

If this

is

not a clerical error,

some very interesting new forms may be expected to be made known by the
publication of the
Challenger's zoology. But whatever novelties may be
'

'

forthcoming, forms without a central capsule should, I think, be excluded from
the Radiolaria.
t

The

calcareous bodies found in the extracapsular sarcode of Mi/xohrachia

I do not regard as forming a real exception.

As

to the calcareous

forms noticed

and figured by Sir C. Wyrille Thomson (' Voyage of the Challenger,' vol. i.
p. 233) under the name of Calcaromma calcarea, we must wait for more detailed and exact information.
I cannot but think it possible that its calcareous
pai'ticles

may

really be extraneous bodies, as also those of Myxobrachia.

LINK, JOUBN.
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cohere in compound masses or colonies which
shapes

— cylindrical,
There

of beads.

may be many more
may attain a

such aggregations, which
in

may assume

various

spheroidal, or like a chain, or even a circlet

than a thousand zooids in
length of 50 millims.

In colonies, the gelatinous investment attains a greater
most of the solitary forms.

size

than

Fiff. 1.

I

Difierent,

forms assiuned by colonies of CoUozoum inerme.
(After Haeckel.)

The name "Eadiolaria" was

first used by the great John
1858 united together, under this designation, the
three groups known as Polycystina, Thalassicolla, and Acantho-

Miiller,

who

in

metra.

The

first

Eadiolaria noticed were more or less indistinctly re-

ferred to in investigations as to the causes of marine luminosity

by Tilesius

Two

*,

Baird

t,

and Ehrenberg

J.

and one compound {Tliysemawere distinctly indicated by F. Meyen §

definite species, one simple

tium and

Splicer ozouin),

as early as 1834.

A
'

great

number

of fossil kinds were subsequently

made known

* K^aturalist to Krlisentern's Circumnavigation in 1803-1806.
See Tilesius's
Ueber das nacLtlicbe Leuchten des Meerwassers,' p. 367, t'vb. xx a.
t Loudon's 'Magazine of Natural History,' toI. iii. 1830, p. 312, fig. 23 ff.
\ "Das Leuchten des Meeres," Abhandl. der k. Akad. Berlin, 1834, p. 411.
§

Nov. Act. Acad. Leop.-Carol.

vol. xvi.

Suppl. 1834, pp. 159-164,

t.

xxviii.

nECENT RESKARCTIES ON THE RADIOLARIA.

1

-'^0

by Elirenberg, which he assembled together under the uamc Polyand to these living forms were subsequently aggregated.
Professor Huxley, while on board II. M.S. E-attlesnake,' discovered certain marine organisms, to which he gave the generic
name Thalassicolla and his description in 1851* first made known
the main points in Radiolarian anatomy.
In 1855 John Miiller described f certain star-like organisms
to which he gave the name AcantJwmefra, and subsequently (as
before said) united them with other groups as Eadiolaria in a
memoir J which is the first great work on the anatomy of both
the hard and soft parts of these organisms.

cystina,

'

;

In 18G2 Professor Haeckel published his magnificent and claswork Die Kadiolarien,' containing not only the most complete account of the structure of the whole group, but copious
sical

'

references to

multitude of

all

preceding writers, as well as a description of a

new genera and

beautiful folio plates

Had

species, with

an Atlas of thirty-five

drawn by himself

done no other scientific work,
would suffice to procure him enduring fame.
Since this epoch-making work there have appeared other papers
by the same author describing new genera and species, and also
papers by Dana, Schneider, Wallich, Stuart, Wagner, Focke,
G-reef, Archer, Macdonald, Donitz, Cienkowski, Ilertwig and
Lesser, and Ilertwig, which will be enumerated in the list of the
literature of the Radiolaria at the end of this memoir, and will be
this illustrious naturalist

this alone

incidentally referred to as occasion requires.

make

It will suffice here

mention of Cienkowski's researches § on the reproduction of Radiolarians, and of Dr. E-ichard Hertwig's admion the same subject and on the anatomy of certain
rable paper
to

special

||

forms.

The individual Eadiolarians or zooids vary in size from about
to about -jLy"; but they are for the most part invisible to the
naked eye, though rarely, as in Myxohrachia (an elongated form),

j-^-(j"

they

may

attain the length of 14 millims.

Mostly spheroidal, they may yet be

& Mag.

*

Ann.

+

Monataberichto Berlin, 1855,

Nat. Hist.

conical, cylindrical, lens-

ser. 2, -vol. viii. p.

433.

p. 671.

I

Abhanfll. d. konig. Akad. Berlin, 1858, pp. 1-62, pis.

§

Archiv
'

II

I'iir

nriikrosk.

Anat. vol.

vii. p.

i.-ix.

371 (1871).

Zur Histologie der Radiolarien,' 1876.
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shaped, or in the form of flattened disks, and such disks may be
here and there enlarged by having wide arm-like productions.

The sarcode

is

a horaogeneoua protoplasmic substance contain-

A

ing granules.

chitinous

membrane

divides

it,

as before said,

into an intra- and an extracapsular scarcode, these parts being
directly continuous through

membranous

capsule.

minute pores which perforate the

The sarcode may be extremely

Collosp]i(sra, Qf relatively firm, as in

fluid, as in

Acanthometra.

In most solitary forms the capsule is very large relatively to
the whole mass, the extracapsular sarcode being relatively scanty.

In some forms, however, the reverse
diameter of the capsule

may be

is

so

much

the ease that the

of the whole
In the compound forms
(colonies) the capsules appear as small spheres scattered through
the relatively large mass of extracapsular sarcode and gelatinous

organism, as

is

but about one

fifth

the case in Thalassicolla.

investment.

The size of the capsule may vary from about 2 millims. {Thalassolampe and Physematium) to 0*025 millim. {Zygostephanus).
.

It is formed of a relatively strong membrane perforated by very
numerous minute apertures or pores, and sometimes marked by
lines dividing its surface into irregular

polygonal segments, as in

Thalassicolla.
Its shape is mostly spheroidal but this may vary with the
shape of the entire organism. It may also be vertically elongated,
with terminal or median enlargements, or both or (as in some
;

;

Eucecryphalus SchuUzel, showing the lobocl central pseudoi^odia and capsule
oil-globulos within them.
(After KiiUiker.)

and the
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it

may have

the form of a coue, -with

its
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base provided

with three or four rounded processes.

In no part of the sarcode do
spaces (as

we do

in the Heliozoa)

vpe find habitually contractile
;

but we may find in the intra-

or extracapsular sarcode, or in both, rounded spaces, called alveoli,

which are mere vacant spaces save for fluid contents, and are
They are often considerable
devoid of any limiting membrane.
both in size and number. The sarcode surrounding some of these
alveoli may be so contractile as to occasionally obliterate them,

and
it

so,

by increasing the

to sink.

ever,

It

is

specific gravity of the organism, enable

only the more superficially placed alveoli, how-

which have been observed so to disappear.

The intracapsular sarcode contains alveoli in Thalassicolla, Thalassolampe, and Fhysematiwin only
but, besides certain other formations more or less frequently present, it constantly contains
one or both of two sets of structures, which structures, according to
;

the researches of Hertwig, bear to the whole capsule the relation

of many simple nuclei or of a single complex nucleus to a

cell.

The simple nuclei (the wasserhellen Bldschen^^ of authors) are
rounded homogeneous particles of denser sarcode devoid of investing membrane, and varying in size from about O'OOS millim.
to about 0"015 millim., the largest in size being found where the
substance is least. They may be so numerous as to fill the capsule, and acquire by reciprocal pressure a polyhedral aspect
or
they may be very few and grouped together towards the centre
of the capsule or, finally, when a complex nucleus is present,
^^

;

;

they

may be

altogether absent.
Fis.

;}.

Nuclear vesicle of Myxohrachia iduteus.

(After Haeckel.)
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The complex nucleus is a small vesicle (the ''BmnenhldscJien'^
or " vesicula intima " of authors) formed of porous membrane
similar to, but

still

more

delicate than, the capsule itself

It

may

be simply spheroidal, or it may be produced on all sides into a
number of rounded processes, as in Thalassicolla, and still more in
Myxoh'aclda (fig. 3). Its contents are mainly clear and homogeneous

;

but Hertwig has shown that minute bodies become deit, which he considers to be nucleoli, and which are

veloped within

said to pass outwards through the membrane and to grow into and
become the simple nuclei before described. Pari passu with this
extrusion of nucleoli and consequent multiplication of nuclei, the

This complex nucleus has as yet only
vesicula intima shrivels.
been found in the genera Thalassicolla, Thalassolampe, Myccohrachia, Pliyseonatium, Aulacantha, Aulosplicera, Heliosphcera, and
doubtfully in Piplosplicera.

Besides the nuclei, /a^^y bodies (formed of albuminoid substance

and adipose matter) are also present in most eases, but are geThese fatty bodies have
nerally absent in young individuals.
mostly the form of a relatively larger central body with smaller
ones scattered round it and when the capsule is elongated in
shape, it has generally one such body near each end.
The intracapsular sarcode may appear colourless and transpa;

rent, as in HeliospJifsra, in

others, or

it

may seem

many

strongly

colours are yellow, red, or

brown

kinds of AcantTiometra, and

;

but purple,

olive-green are found in a few species.
exist in

one capsule.

part of the capsule

is

The commonest

coloured.

Two

violet, blue,

or

colours rarely co-

In Spongocyclia and Spongastericus the inner
scarlet and the outer part golden yellow.

The sarcode is not itself coloured, nor does it contain coloured
The pigment exists in granules or small vesicles.
In a very few genera (^Thalassicolla, Thalassosphcera, AcantJiochiasina, and at least one Acanthometra) we find scattered in the sarcode

fluids.

small bodies called" concretions,^'' in the form of round or elliptical

which may be flat or more or
In Thalassicolla these concretions, and

disks, the sides of

less strongly con-

vex *.

also fatty bodies,

appear environed by, or connected with, certain peculiar bodies
of doubtful nature, to which the

given t-

The concretions

name

^'JEiweisshugeln " has

* See Haeckel's 'Eadiolarien,' pi.
t Hertwig,

'

been

consist of leucinj and tyrosin§,

Histologie,' table

iii.

iii. fig.

fig. 9.

3.

and
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It
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that they are

undigested remnants of food.

Other bodies *, of a crystalline structure, are found in a very
few forms, such as Collozoum, Splicerozoum, Thalassieolla, and GolThose in the last-named genus are about -^~" long.
losplicera.
These crystals are said to be insoluble not only in cold and hot
water, but even in cold or hot acids and alkalies.

In a single Eadiolarian {Physematiwn 3£ulleri) Haeckel found
round the inside of its capsule groups of three to five
pear-shaped cells 0"05-006 millim. iu length, with their apices
scattered

mediadf, each enclosed in a membrane and with a granular nuThe broad end of each group lies against the inner surcleus.
Haeckel suspects that it may be perforated,
face of the capsule.
and so serve as a channel of communication between the intraHe calls these groups of cells " centripetal Zellgruppenr

and extracapsular sareode.

As

before said, the extracapsular sareode invests the capsule

more or

on

less thickly

nally by a

membrane
Alveoli

more or

and

perceptible

itself invested exter-

is

gelatinous layer;

but no

beneath or outside that layer.

exists

are

all sides,

less

present

in

this

part of the

sareode of a few

simple Eadiolaria {Thalassieolla, Aulacantha) and in

all

the com-

pound forms, where their great number and size seem the main
conditions of the volume of each colony.
One excessively large

may occupy the centre of the colonj^, as in GollosphcBra,
showing one large central alveolus, with circumferential fullynucleus

developed capsules and other more central capsules in process of
many yellow cells amongst the radiating pseu-

development, also

The

dopodia and the circumferential capsules.
the contrary, be
in Thalassieolla

;

alveoli

may, on

much

larger superficially and smaller within, as
they are, of course, bounded on all sides by the

and in the complex forms are bordered by those of the
pseudopodia, which radiate inwardly from the several zooids.
The extracapsular sareode also sometimes contains pigment
sareode,

which
violet.

is

generally black, or black -brown, or red-brown, or dark
It is aggregated in granules or vesicles,

and

is

generally

collected towards the deepest layer next the capsule.

Nothing

at all resembling concretions is

* See Miiller, Abhandl. Berlin, 1858,

pi. viii. fig.

found in the external
9

;

and Haeckel,

I, c.

pi.

iii.

fig. 3.

t

'

fiK-7.

Radiolarien,' pi.

iii.

fig.

7

;

and

Kolliker's

'

Icones Histologictp,'

pi. iv.
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In that
sarcode save in the exceptional form Myxobracliia.
however, small calcareous bodies are to be found col-

genus,

These bodies
and coccospheres which have been
found so extensively at the bottom of the sea. It seems to me
not improbable that these bodies are the remains of food and
that the same may be the case with " minute echinated calcareous
lected towards the ends of its depending processes.
closely resemble the coccoliths

;

Fig. 4.

Myxohrachia gluteus,
sular aheoli
vesicle

;

d,

;

b,

capsule

gelatinous

extracap-

a,

;

c,

nuclear

substance

coccolith-like concretions at the

of

the

arm-like

processes.

;

f,

end

(After

Haeckel.)

spheres, looking like the rowels of spurs," described as scattered
irregularly in
calcarea, a

the gelatinous

new form

outer

substance of Calcaromma

noticed and figured by Sir C. Wyville

Thomson*.
Certain peculiar structures already mentioned (the "yellow
cells ") are

very characteristic of the Eadiolaria, being found in

except some Acanthometra forms, though their number

is

all

very

inconstant in the same species

They are nucleated, and their
fyellow protoplasmic contents, which contains starch-granules, is

enclosed in a distinct membrane.

*

'

Voyage of the Challenger,'

t See representations in

30-36.

vol.

Archiv

i.

pp. 232-33.

fiir

mikrosk. Anat. vol.

vii.

pi.

29.

figs.
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Scattered round the capsule, they, in the complex forms, often
wander some distance into the circumcapsular gelatinous mass.
Hertwig * deems it probable that they arise from nuclei which
pass out from within the capsule but there is no evidence for
this
and Cienkowskif having found them vigorously multiplying
;

;

may be parasitic organisms.
opposed by Hertwig on account of the great constancy of their presence in almost all Eadiolaria. But undoubted
parasites are present with remarkable constancy in many higher

in dead Eadiolaria, suspects that they

This latter view

is

animals, while several diiRculties disappear if
as parasites.

It would,

first,

we may regard them

account for no other satisfactory ex-

planation of their origin having been arrived at
greatly varying

number

;

;

secondly, for their

thirdly, for their survival

and increase

amidst the decomposition of the individuals in which they live

would explain the anomaly of their existence in such
e., the anomaly of unicellular animals
containing true cells within them.
For the yellow cells are undoubted cells multiplying by spontaneous division of their cellcontents, ear^h division surrounding itself by its own cell-wall
before the dissolution of the mother cell.
Their size varies from

and, lastly,

it

creatures as Eadiolaria— i.

about O'OOS millim. to about 0"025 millim.
Certain yet other extracapsular bodies have been noticed by

Hertwig X in Collozotion inerme surrounding the central capsules,
but also wandering far from them into the gelatinous investment.
They are mostly spheroidal, and from 0*02 millim. to 0°04 millim.
in diameter, though they may be more elongated.
Each contains
small fat -particles, and osmic acid brings also into view some large
nuclei.
The nature of these bodies is problematical but it is
not impossible that they may be new central capsules in an incipient stage of existence.
They may, however, be stages of the
reproductive process, in considering which they will be again re;

ferred to.
*

'

Histologie,' p. 19.

t Archiy

fiir

mikrosk. Anat. 1871, Tol.

vii.

He

also tells us that yellow-

coloured specks, which might be taken for young yellow

cells,

were due to the

Eadiolarian observed having fed on yellow Tintinnoids.
\

L.

c.

p. 37.

He

considers that Haeckel's " estracapsulai-en Oelkugeln "

may be the same bodies (though they are less regular
form and more numerous than Haeckel's), as also MuUer's " sehr kleine
Nester " (Abhandl. Berlin, 1858, p. 5) and Cienkowski's " zusammengedrangte
Blasehen" (Archiv f. mikrosk. Anat. vol. Tii. 1871, p. 378, pi. xxix. fig. 29),
which looked quite like young capsules.
(p. 149, pi. XXV. fig.

in

13)
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Finally to be noticed amongst the soft parts

is

that mass of

These radiate
from the deepest part of the extracapsular mass, passing between
the alveoli where these are present, and perforating the gelatinous
investing coat.
They radiate in all directions and thus in the
compound forms the pseudopodia of all but the superficial zooids,
and the inwardly directed pseudopodia of even the superficial
oues, pass into the soft mass, between its included alveoli.
In
those single forms, however, which have a bilateral symmetry, the
pseudopodia radiate accordingly, and are commonly longest and
most numerous from the long axis of the body. They may even
stream forth from the ends only, as. in Diplocomts and when the
skeleton forms a conical shell with special apertures at its base, it
is in the latter situation that the pseudopodia are longest.
delicate sarcodic prolongations, the pseudopodia.

;

;

The pseudopodia,

much
they

like

those of the Heliozoa, have generally

persistency of direction and

may bend much and can be

little flexibility.

retracted,

observed by Hertwig in Thalassicolla.
particles of the sarcode

may be

Nevertheless

an action distinctly

In some species granular

plainly discerned slowly streaming

to and fro along the pseudopodia.

These processes appear to branch in some species and not in

may or they may not anastomose. In
some forms they traverse hollow canals enclosed within parts of
others and similarly they

the skeleton, appearing at the apices of the spines thus perforated.

Their number

is

generally great, over a thousand in an indivi-

On the other hand, they may be so few that
theirnumber may serve as a distinctive character, as in Acanfhometra.
Their length may more or less exceed the diameter of the
body, as in Ethmosplicera and others, or scarcely equal to a quarter
of that diameter, as in Trematodiscus and Spo7tgocyclia.
In a few bilaterally symmetrical genera {Euchitonia, Spongocyclia, and 8pongastericus) there is a flagellum attached to the
middle of one end of the body. It is formed of homogeneous
sarcode, and is much thicker than the pseudopodia, which it may
but very little exceed in length, though it may much exceed them.
It has the form of a very elongated cone, and is generally bent in
dual Thalassicolla.

a double flexure instead of being straight like the pseudopodia.
It appears to

move

slowly.

In Acantliometra and its allies the sarcode, after death, becomes
retracted, so as to form blunt prominences corresponding to the
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sheaths of sarcode whicli in
apices.

life
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envelop the spines to their

At the summit of each such blunt prominence

a circle of small

papillse,

there

which consist of the remains of the

is

re-

tracted pseudopodia.

As

is more or
The few yet known

has been said, a system of internal hard parts

developed in almost all Eadiolarians.

less

utterly devoid of a skeleton are the simple forms Tlialassicolla,

and the compound form GolloThe skeleton consists generally of silex only, and is never
In some forms, however, it consists only of a
calcareous tIn some
peculiar cartilaginous animal substance " acanthin " $•
forms this acanthin becomes, with age, more or less replaced by
Tlialassolampe, and Myxohrachia*',

zoum.

silica.

The form of the skeleton varies
to extreme complexity.

systems of parts

A.
B.

It

may

greatly,

from extreme simplicity

be described as consisting of two

:

A system of circumferential
A system of radiating parts.

Either of these

may

(tangential) parts

;

with the other) in different
most rudimentary condition up

exist (alone or

degrees of development, from the

an extreme degree of complexity.
These parts may also both exist in so fragmentary a state and
in such a complex entanglement, as to form a spongy skeletal network which may coexist with simpler parts of either of the two
Thus the spongy network, if
skeletal systems or by itself alone.

to

it

were considered a third kind of skeleton, might be said to pass

gradually either into the circumferential or into the radial system
of parts.

Both systems of parts may

exist, in different

more or

larians, either externally to or

both within and without

it

simultaneously.

Both the circumferential and the
*

do not regard

I

the

groups of Eadio-

within the capsule, or

less

calcareous

radial parts

may be

found in

formation

this

either

genus as

skeletal.

t Sir C.

Wyville Thomson has

(as before noted) described shortly

and figured

a E/adiolarian, Calcaromma calcarea, in which calcareous spheres like " the
Until we have more detailed inforspicules of a Holothurian " were found.
mation, I hesitate as to the truly skeletal nature of these calcareous particles.
See 'Voyage of the Challenger,' vol.
I

A

acid.

substance

much

like keratin.

i.

p. 233, fig. 51.

It is eaten into

and destroyed by sulphuric

;
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rarely, hollow

;

and in the

latter case they are tra-

versed by the sarcode.

The circumferential system appears, in its most rudimentary
condition (in the simple form Pliysematium * and the compound
form SpJicsrozoum italicum f) as short, separate, solid, needle-like,
but more or less curved spicula. They are placed tangentially
around the capsule. Some of those of Physematium exhibit the
next degree of complication in that they give off at intervals and
,

at right angles short pointed processes.

A step further is shown in the exceedingly long and delicate, but
hollow spicules oi Aulacantlia % and Thalassoplaneta ^. Those of
the former genus are so numerous and relatively minute as to
form an investing layer towards the outside of the extracapsular
sarcode with

its

Those of the

large alveoli.

latter

genus are

of enormously greater size relatively.

comes the compound genus Bhaphidozoum, round the capwhich we find simple spicula, like those of Sfhcerozoum
italicum, but with short secondary processes (like the more complex of those before mentioned as occurring in Physematnim)
and, in addition, other spicula, each formed of four such needles
radiating from a common point ||.
Another step in advance, as regards complexity, is by the comwhere each spiculum is
pound species Sphcerozoum ovo-di-mare
in the form of a short rod which subdivides at each end into three
radiating processes, and these may be provided with secondary
processes, as in S. punctatmn **.
"We have seen that the needle-like spicula of Aulacantha are so
numerous as to form a disconnected investment and network of
JN^ext

sules of

%

Fig.

CornuteUa
* See
X
II

'

Eadiolarien,' pi.

and

L.

c.

pi.

L.

c.

pi. xxxii. fig. 11.

** L.

c.

ii. fig.

1,

scalaris.

iii. fig.

(Aftei*

9.

pi. iv. figs.

pi. xxxiii. fig. 7.

5.

4 &

5.

Ehrenberg.)
t L.

c.

pi. xxxiii. fig. 2.

§

L.

c.

pi.

^

L.

c.

pi. xxxiii. fig. G.

iii. fig. ]

3.
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we conceive these

into one complex structure,

we may thence

be united together

to

derive

forms of circumferential Eadiolarian skeletons.
in an irregular manner,

we

let

all

the other

First,

by union

obtain a spheroidal investing network

with irregular intervals, as in Gyrtidosplicera and
Secondly,

149

Gollosplicera.

these be united with regularity, and

we

get such

a form as Heliosplicsra inermis * (the skeleton of which consists of

bars enclosing equal-sized and perfectly regular hexagonal spaces);

and

if

the skeletal parts be hollow,

Aulosphaera elegantissima

get such a structure as

\.

Thirdly, let the intervals of the
relative size, as

we

sometimes in

network be greatly reduced in
and the sphere be

Gollosplicera X,
Fig. 6.

BicfyopocUiim, sp. ?

* L.
§ I

c.

t L.

pi. ix. fig. 1

(After

Wyv. Tliomson.)§

c. pi. xi. fig. 6.

|

L.

c.

pi. xxxIy. fig. 4.

herewith take the opportunity of acknowledging the kindness of Prof. Sir

C. Wyville

woodcuts
appeared

Thomson and

fig.

6 and

in the

'

fig.

Messrs. McMillan

&

Co., in allowing

8 hereafter represented.

Voyage of the Challenger.'

me

the use of

Both these haye already

.
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drawn out at opposite poles and be irregularly constricted meridionally and equatorially, and we get such a form as Botryocampe,
one of a series of Polycystinian forms.
Let this be open at one pole, and we get such forms as Eucyr-

and Cornutella (fig. 5).
Let the margins of the open end be produced into spines, and
we get such forms as Lychnocanium and Dictyopodium (fig. 6)
tidium, Gyrtocalpis ohliqica,

Let one pole be greatly expanded and we have Eucecryphalus,
Fig. 7.

Eucccryphaliis Schultzei.

and

finally

we

ha,\ e

(After Kolliker.)

Litharachnium tentorium^ which latter exhibits,

in the delicacy of its skeletal bars, a return towards the circumferential

network of Aulacantlia.

Fourthly,
sphcera^

let

the circumferential skeleton, as

be conceived as haying

its

it

is

in Gyrtido-

apertures greatly reduced and

parts augmented in massiveness while they are reduced
number, and we get such forms k^ ZygostepJianus* Dictyocha'\,
and Acanthodesmia.
But the circumferential skeleton may not only form a single
its solid

in

,

layer investing the capsule, for there
six

more or

less

may be

two, three, or even

completely developed skeletal spheres concen-

trically investing the capsule, as in Arachnosplicera.

These com-

plex concentric structures, however, are intimately connected

with and more or less dependent upon radiating skeletal elements,
so that they will be best considered along with the radiating struc-

tures referred to.
* L.

c.

plate

xii.

l\g. 2.

t L.

c.

plate

xii. figs.

3-6.
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All the skeletal parts yet treated of are placed without the
but a circumferential skeleton may exist within, or simul-

capsule

;

taneously within and without

it.

Thus we may have a spheroidal shell with small perforations as
in Goelodendrum^, and this may be accompanied with one (ITeliodiscusf) or two {ActinommaX) other concentric shells external
to

it.

The circumferential skeletons hitherto considered have been
more or less nearly spheroidal but they may be (as in the Discida) so compressed as to form flat, rounded, or elliptical disks,
the opposite sides, however, being generally more or less convex, so
as to make the whole shell to a greater or less degree lens-shaped.
;

These

shells,

however, are not merely circumferential, but have a

two by a transverse
which extends everywhere to their margins and thus
they will be better considered when we have entered upon the
second or radial system of skeletal parts, to which we may now
skeletal partition dividing their interior into

partition,

;

proceed.

With the second or radiating system of parts w^e have already
unavoidably made some acquaintance in considering the circumThus

ferential skeleton.

in Botryocampe, Eucyrtidium, Eucecry-

phalus, Dictyopodium,^, JDictyocJia, Zycjostephanus, and Acanthoder-

mia we have seen certain centrifugal spines radiating from the
surface of the shell.

The pure and simple
its

radial

system

is,

however, to be seen at

simplest in PlagiacantJia, where the point of union of the radii

does not

lie

within the capsule but eccentrically beside

it.

Next may be mentioned the long spines of Aulacantha\\, which
are hollow with numerous barbs towards their apices, and which
impinge by their proximal ends against the outside of the capsule.
Also the barbed spines oiAulosph(sra elegantissima*^ which spines
^

radiate from the points of junction of the circumferential hollow

bars which form

its

beautiful and symmetrical investing shell

before noticed.

From

the outside of a circumferential shell long spines

may

and from such spines fibres may be given
regular and coinciding intervals, which fibres may, by their

radiate in all directions,
off at

junction, form as
* L.

c.

many

t L.

pi. xiii. fig. 3.

§ See ante,

fig. 6.

as six delicate concentric spheres, succes-

'
||

c.

pi. xrii. figs.

Eadiolarien,' pi.

5-7.

iv. fig.

2

|

&

3.

L.

c.

^,

L.

pi. xxiii. fig. 6.
c.

pi. xi. fig. 5.

.

152

PROF.
investing the

sively

which such

GEORGE MIVART ON

innermost

radii start.

myrlacantlia,

ST.

from

but extracapsular shell

This condition

is

seen in AracJmosphcera

and has been already referred

to as occupying cir-

cumferential structures depending upon radial parts.

The
radii

I'adial

may

parts hitherto referred to are

extracapsular

all

proceed from an intracapsular spheroidal

;

but

shell, as in

and Actinomma, and also in jRhaphidococcios'f
and at the same time assume the most
beautiful arborescent structure, which may be solid, as in Olado-

Heliodiscus'^

They may

so radiate

coccusX, or hollow, as in Gcelodendrum.
Fig. 8.

Xiphacantha obtained during the
(After

The

'

Challenger

truly radiating structure

^«r

excellence

in AcantJiometra and the allied genera,
only, with
* L.
§

'

c.

'

Expedition

is

found, however,

where we often

no vestige of a circumferential skeleton.

pl.xvii. figs. 5-7.

Vovagp of Challenger,'

§.

Wyv. Thomson.)

t L.

c.

pi. xiii. fig. 5.

p. 2^r>, fig. ftS.

|

L.

c.

find radii

The

radii

pi. xiv. fig. 6.
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be of similar length, but they always meet within

the capsule and consist of twenty acanthin spicula.

They may merely meet together

centrally,

and be

all alike, as

in Acantliometra,

On

the other hand, the differences in their lengthi and size

be so great as to make the body conspicuously bipolar, as in
philoncTie,

Four

where two spicula are greatly in excess of

may be

spicula

may
Am-

tlie others.

in excess, to a less degree, forming

two

long axes at right angles, as in Acanthostauriis*'

Moreover the processes may give forth transverse processes, as
(fig. 8)
and these processes may be very complex,

in Xiphacantha

;

as in Lit]ioptera-\

The

spicula

may

Two

and Staurolithium.

other very exceptional conditions

spicula

may merely

larly radiating

on

may anky-

not merely meet together, but they

lose together centrally, as in Astrolithium

when they
sides, may all be

adjoin

all

may

obtain

:

—

(1)

The

meet, but instead of regudirected one way, diverging

irregularly from one polar axis, as in LitholophusX.
(2)

The

spicula

may be ten

the central capsule in

all

in number,

and go right through

directions, each spiculum perforating

the capsule's wall in two places, the spicula meeting but not in

any way uniting

centrally.

But radial elements may either join or both join and ankylose,
when one or more circumferential shells also exist, the radii perforating them and either simply joining or ankylosing together
in the centre, as in Dorataspis, Halliommatidium, and Aspidomma.

One

of the most peculiar of

all

B-adiolarian shells

is

that of

Diploconus^, where we have two very large polar spicula (as in
Ainphilonche) united with ten short, cylindrical, radiating spicula

by absolute ankylosis. To this
homogeneous cones, with
th.eir apices coinciding with the central mass and with serrated
margins at the open ends, from the middle of each of which proEach of these cones may
trudes one of the large polar spicula.
be conceived as formed of diverging spicula (like those of Lithoand thus Diploconus would be like
loplms) united together
LitholopJius, with a double set of opposite, modified, and fused-

in the middle of the capsule

structure there

is

added two

siliceous

;

together spicula, to which other ankylosed spicula, like those of

AmpMlonche, are added.
* L.
X

L.

xix. fig. 5.

t L.

c.

pi. XX. fig. 1.

pi. xix. fig. 6.

§ L.

c.

pi. XX. fig. 7.

c. pi.
c.
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consider those Radiolarian skeletons which were

before spoken of as more or less flattened or lens-like capsules,

Such median partition may be

each with a median partition.

taken as representing the radial elements of the skeleton, and the
outer

As

of course, as the circumferential portion.

shell,

before said, the transverse partition extends everywhere to

the united margins of the two external halves of each shell

;

and

thus there comes to be on each side of the median partition a cavity
bounded externally by the concave surface of one of the two external plates

;

these plates are irregularly perforated

;

while the

median partition may consist of a number of concentric
rings united together at regular intervals by radiating centrifugal

internal

bars of similar size to the concentric rings, as in Trematodiscus.

These structures may include a spheroidal

shell within

them,

or even three concentric shells of the kind as in Coccodiscus

*.

The shell may be like Trematodiscus except that it is produced
on three sides into three arm-like prolongations, as is the case in
Euchitonia and these arms may be further united by an exten,

;

sion of similarly formed shell

between them, which extension in-

creases with age.

The
trumf

may have

shell

four very elongated arms, as in Steplianas-

.

Instead of the median partition being formed of a number of
it may be so formed that the
may take the form of a continuous

concentric rings,

parts representing

such rings

spiral band, start-

ing from the outside of a very small centrally placed ring.
is

This

the case in Stylospira.
Finally, the

maximum

arrangement of parts,
this shell,

which

imagine a

shell, like

side that the

is

whole

is

condition of complexity, with a special
attained in Lithelius.

To understand
we must

spheroidal, or an elliptical spheroid,

that of Stylospira,

is

nearly spherical.

made

so convex

on each

Simultaneously with this

change the central partition must be widened out on each side
so as to fill up the hemispherical vacuity which would otherwise exist on each side of

it

;

fugal and circumferential bars
partitions,

but the continuation of the centrimust not be imagined to form solid

but to be perforated on each side of each cavity, so as
chambers in mutual communication. Thus

to place all the adjacent

would be produced
* L.

c.

a set of

pi. xxviii. figs.

11

&

t See Ehrenberg, Abhand.

chambers

(all

opening into adjacent

12.
k.

Akad. Berlin, 1875,

pi. xxv. fig. 1.

.
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winding spirally round an axis placed at

all sides)

right angles to the j)lane of the original median partition, which

we have

ideally enlar'ged.

Another mode of conceiving the structure of this

shell is to first

conceive a central hollow die with successive series of hollow dice
placed, one set outside the preceding, all round it so as to form
Secondly, to imagine these dice to have their surfaces

one whole.

may be mutually adjusted, and thus
form a sphere of successive concentric layers of hollow dice. Then
to imagine each die to have a perforation mads in each face (six,
cut in curves so that they

of course, to each), the perforations of adjoining dice correspond-

ing in position so as to place their hollow interiors in communi-

—

successive concentric layers of hollow communicating
chambers being thus produced. Finally, we must imagine a slight
twist to be given to the complex whole, so that instead of concentric layers we may have a spiral arrangement of the chambers
and of their perforated separating walls, which would thus have
come to wind round a single longitudinal axis.
"We come now to that system of confused and confounded racation

diating and tangential parts which together form the spongy kind

of skeleton.

The

entire skeleton

clusively

and be

may

consist of this kind of structure ex-

discoidal, as in Spongodiscus *, or cylindrical with

radiating spines attached, as in Spo7igurus f.
The spongy tissue may include a concentric shell like that of

Trematodiscus, as

the case in SpongocycliaX, or surround two

is

or three concentric shells, as in Dictyosphagma § and Spongodic~
tyum (or Dictyosomd).
!|

spheres, but also strong radii proceed-

But not only concentric
ing from

their exterior

may

coexist with a spongy mass, as in

SpongospJicera ^.
Finally, a

spongy mass may

lie entirely outside

the capsule and

be connected with two spheroidal intracapsular concentric shells

by means of radial spines, as is the case in MMzosphcera^^
Such are the main forms presented by the skeletons of the
Eadiolaria which are as yet known.

my subject, I may be permitted.
seems evident that these beautiful,

Before leaving this portion of
to remark that to
* i.

c. pi. xii. figs.

X L.

c.

'

my mind
14

&

15.

pi. xxviii. fig. 2.

Radiolarien,' pi. xxvi.

it

§
figs.

t L.

c.

Abh.

k.

pi. xxvii. fig. 1.

Ak. Berlin, 1858,

pi.

ii.

4-6.

II

^

L.

c.

pL

xxvi. figs. 1-3.

** L.

c.

pi. XXV.

fig.9.

1-10.

11*

figs.

9-11.
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symmetrical, and complex forms cannot be due to the action of

natural selection, and sexual selection can of course take no part

We seem here to have forced
upon our notice the action of a kind of organic crystallization,
the expression of some as yet unknown law of animal organization, here acting untrammelled by adaptive modifications or by
those needs which seem to be so readily responded to by the
in forming such organisms as these.

wonderful plasticity of the animal world.
Impressionahility, Locomotion,

The

and Nutrition.

similar to and are
which exist in the PolytTialamia.
Except in the existence of a central capsule and of yellow
cells (the nature of which is so doubtful), nothing in the shape of
organs is perceptible and the granules or other matter found
within the sarcode can circulate freely throughout its substance.
Yet there is some evidence that this structureless sarcode ministers
to a certain appreciation of light, since Professor Haeckel found
that in a few hours these organisms would cross and recross a
life-processes of the Eadiolaria are

carried on by similar

means

as those

;

glass vessel in order apparently to reach its

more illuminated side.
move-

Possibly, however, as the Professor himself remarks, this

ment may have been really due to currents setting in towards the
warmer (which was of course the lighter) side of the vessel.
Eadiolarians also seem sensible to heat, since in hot weather
they descend to cooler strata of the sea instead of remaining close
to the surface, as in weather less

warm. They also show, as might

Fig.

Thalassicolla nudeafa.

9.

A. Showing the alveoli expanded and the pseudopodia
B. Contracted. (After Hertwig.)

protruded.

be expected, sensibility to touch, in so far as they withdraw their
pseudopodia and contract their bodies upon the occurrence of any
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upon the return of tranquillity they resume
expanded condition and Hertwig has not only found this
to be the case, but also that the external alveoli will close up and
slight shock, while

their

;

disappear with the body's contraction.

Very

slight pressure also interrupts the flow of that protoplas-

mic current and granule circulation which normally exists.
The pseudopodia are never drawn back within the capsule, as
is evident by the volume of the capsule remaining constantly the
same, though its form may change in some compound Eadiolarians.

The animals are very delicate, and are mostly killed by the
mere act of catching them in a net. The Polycystine forms are
most often taken in a living state but the Acanthometrine forms
are generally dead when captured.
In order to keep these animals any time alive, the water in which they are must be kept
pure and changed daily and considerable space must be allowed
Haeckel found the Acanthometrine forms to be
to each animal.
the most sensitive and delicate, and these qualities to decrease
;

serially in the following

groups

:

—

(1) Splicer ozoida, (2) Collosphce-

rida, (3) Cladococcida, (4) Collida, (5) Ci/rtida, (6) Ethmosphcerida,

(7) Ommatida, (8) Spongida, and (9) Discida.

The motions manifested by the Eadiolaria are like those shown
by the Polythalamia, but weaker, slower, and less obvious. Motion
seems to be confined to the extracapsular sarcode, though the
capsules of some compound species have been observed to change
The motions are produced by granule streams, as in
their shape.
the Polythalamia.

But these do not result

in creeping

movements

as in them, inasmuch as the Eadiolaria are essentially floating
organisms, and generally have their pseudopodia far extending on
It is a problem how they efiect this swimming motion,
all sides.
It is
since their specific gravity is greater than that of water.
possible they may overcome gravity by active motions of their

pseudopodia, or by expanding them distally at the surface of the

water so as to act as a sort of float. The contraction and expansion of the alveoli would explain the rising and sinking of such

most Eadiolaria have no alveoli.
by successively contracting their
pseudopodia after adhesion, an action which has been observed by
Haeckel in his Collida, Cyrtida, Ommatida, and Discida.
The
pseudopodia may ramify, then broaden out at their ends and apply
themselves to an object, over which the Eadiolarian rolls itself by
forms as Thalassicolla

They can move on

;

but, then,

solid surfaces

;

158
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successively contracting sucli applied pseudopodia, just as an Echi-

nus

rolls itself over

Many

suckers.

by contracting

serially its

adhering ambulacral

E-adiolarians also resemble Echimis in that they

Haeckel has observed a lAthomelissa
round the mouth of its shell)

use their spines as levers.

(a Polycystine form with, spines

thus raise

itself so as to

apply the mouth of

its shell

to the floor.

These creatures nourish themselves in the same manner as do
Moreover,
the Polythalamia, but with less rapidity and energy.

body
on account of the capsule, which
Haeckel never observed to be traversed by any particles of carmine or indigo supplied for experiments.
They live on Algse, Diatoms, and Infusoria (especially on Tin-

in Eadiolarians the food does not reach the middle of the
(as it does in Polythalamians),

and other small animal and vegetable organisms found
Haeckel has observed Infusoria to
sea.
become paralyzed by the touch of the pseudopodia of Aulacantha
and Thalassicolla, a fact pointing to the existence in undifferentiated sarcode of a power and property which becomes energetic
in the thread-cells of Coelenterata and other less lowly animals. The
food is absorbed into any part of the extracapsular sarcode which
the skeleton does not hinder it from reaching. They probably also
absorb organic matter dissolved in the sea- water. Very minute

tinnidcd),

near the surface of the

objects

may

often be observed coursing centripetally along the

pseudopodia, together with the granule-streams.
is

relatively large

close over

it

themselves
its

;

many pseudopodia surround

it,

"When the prey
draw it in and

and thus food can be assimilated by the pseudopodia

when the formation and

condition of the shell prevents

penetration more deeply within the matrix.

Haeckel speculates
yellow

cells,

as to the possibly hepatic nature of the

considering

it

incipient form of liver.

to be not unlikely that they

But, in the

has been said) be parasitic

;

first place,

may be an
may (as

these cells

and, secondly, a liver

is,

as

it

were, a

comparatively late result of tissue-formation, and could hardly
exist in the admittedly tissueless Protozoa.

Abundant

silica is

manifestly

somehow obtained by E-adiolarians,

either from the sea-water itself or from their

and there must be a
the capsule (even

Diatomaceous food
matter through
food does not pass through it), as, in so

free interchange of nutritious

if solid

many, part of the siliceous skeleton is intracapsular. If food does
ever pass through it, then the existence of the concretions within
it

may be

explicable as food-remnants, as before suggested.
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Reproduction and Growth.

The reproductive processes of the Radiolaria have as yet been
completely worked out in no individual form, and even the early
stages of it have been observed only in Acanthometra and TJialassicolla amongst the single forms, and in Sphcerozoum, Collosplicera,
and, best of all, in Gollosoum, amongst the compound forms. What
has been hitherto observed, however, in these different genera
of so similar a character that

the existence of similar

first

is

seems reasonable to anticipate

it

stages in Radiolarians generally.

The first observation was made by John Miiller in 1856*, who
saw inside an Acanthometra (apparently within its capsule) a mass
of small Monad-like vesicles in motion, which gave off some very
delicate filaments "like those oi Acanthometra.''''

In 1858, Schneiderf saw moving vesicles inside the capsule of
a Thalassicolla, the vesicles being provided with protruding and
retractile processes and also with flagella.
In 1859, Haeckel + discovered that the content of the capsule of
vesicles, which he observed to vibrate*
but he did not notice any flagella. He noticed, however, that the
Spheerozoum breaks up into

several vesicles each contained within
talline body,

it

a whetstone-like crys-

such as had been previously found amongst the intra-

On this account and on
supposed exclusion from the digestive process,
Haeckel suspected the central capsule to be the generative organ,
as Miiller, for a time, thought the yellow cells might be.

capsular sarcode of the same species.

account of

its

In the same year he found §, in Acanthometra tetracopa, five
but as he found no others
in hundreds of AcanthoonetroB, and as they were not observed till
after the crushing of the capsule, he suspected that they might
have been merely adherent to it and not have come from within it.

small bodies like young Acanthometrce

;

Toung
lopedll,

Acanthometrce have the spines only imperfectly devesometimes only eight, and scarcely perforating the capsule

or even being as yet quite within

it.

compound forms, Haeckel believed that their capsules
only by fission but also endogenously and he also
not
increased

As

to the

;

believed that individuals separate themselves and lay the foundation of fresh colonies, for he often found single capsules of Sphce-

rozoum and Collozoum.

any colony, yet such
* Abhand. d.

k.

He

fission

never observed the actual fission of

seemed indicated by the beaded (appa-

Akad. Berlin, 1858,

Radiolarien,' p. 141.

§

L.

p. 14.
c.

t Milller's

p. 144.

'

Archiv,' 1858, p. 41.
||

L.

c.

pi. xv. fig. 7.
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rently incipieutly segmented) form of mauy colonies

(fig. 1, p.

138).

Multiplication of capsules by fission he believed to be general in
tlie

compound

most

species.

kinds,

In

and

it

seems to take place irregularly in
however,

CollospliceTa,

it

can only take place in

the young shelless condition found in the middle of the colony,
since in the developed capsule the shell

Sometimes

shells of Collosplicera are

as to indicate that they

would hinder subdivision.
found in such a condition

were formed while fission was in progress,
two shells not quite divided off

a shell sometimes appearing like

one from another.
Haeckel also found a Thalassoplaneta with two capsules within
it*, and doubted whether the circumstance might not be an instance of the beginning of a colonyt

view J, because of:
compound forms

—
;

(1)

;

but he decided against this

the absence of alveoli, present in

(2)

all

known

the presence of extracapsular pigment-

heaps (as in Aulacantha, Thalassicolla, and Coelodendrwn) (3) the
presence of hollow spines, also present in the three genera last
named and (4) the finding of a single capsule dead.
;

;

Most noteworthy is the

fact that

he saw § the contents of Gollo-

zoum capsules break up into internal masses with oil-globules, one
in each, or with one large one in the middle of the divided masses.
This he considered as endogenous capsule-formation but (as we
shall see) it may have been an incipient stage of spore-formation.
;

Haeckel also found oil-globules to be sometimes scattered in
the extracapsular sarcode, especially in small colonies in January
and February.
In 1871, Cienkowski found that the contents of the capsules
|t

of Collosphcera resolved themselves in

twenty-four hours into

delicate vesicles, which again broke up into little spheroids •^.
In colonies the capsules of which are so filled, the corpuscles

and the contents of the

collect together, the alveoli disappearing,

capsules begin to

move and

ultimately

swim away

as zoospores,

passing through the holes of the shell, the ripening, however, of
the difterent capsules not being synchronous.
*

L. c. pi. iii. ing. 10.
t This circurnstance, as well as the separate capsules oi SiihterozoumanA Colhzoum sometimes found, much reduces the importance of the distinction be-

tween

tlie

X L.
II

^

c.

single

and compound conditions of Eadiolarian

p. 262.

§

Archiv
Archiv

f.
f.

mikrosk. Anat. vol.
mikrosk. Anat.

oC Microscopical Science,'

L.

vii. p.

c.

372 (1871).

vii. pi. xxix. figs. 5, 6,

(new

life.

p. I4S.

&

10,

and Quarterly Journal
'

ser.) vol. xi, pi. xviii. figs. 5, 6,

&

8.
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Each zoospore is oval, '008 millim. long, and is provided with
two long cilia. Each also contains a crystalline rod and a few
Other zoospores were noticed which were angular
oil-drops*.
and without cilia, apparently immaturef. After twenty-four
hours all the zoospores died and dissolved away. These zoospores were probably identical with the swarming vesicles found
by Haeckel in Sphcerozoum.
In Collosoum Cienkowski found the capsules multiply by

divi-'

and containing often small crystalline rods as well as oilglobules but he deemed the occasional presence or absence of
these rods as a matter of no importance.
He foand the contents
of each capsule to break up into wedge-shaped or spheroidal
sionj,

;

As

masses §, which then divided into small spheroids.

in Collo-

sphcera, so also here the colonies at this stage lose their alveoli,

while their capsules cohere and press together.

Cienkowski pursuing the investigation further
tions confirmed Haeckel's as to

Illuess prevented
;

but his observa-

young capsules being naked,

having, in fact, no central capsule.
cells would produce themhe followed Schneider in extruding Thalas-

"With a view to seeing whether yellow
selves spontaneously,

szcoZ/a-capsules

from their investing-mass.

The capsules

so ex-

truded developed themselves only so far as to produce pseudopodia.

He

found, as before stated, yellow cells freely multiplying them-

dead body of a Collozoum colony.
that he could keep Collozoum

selves in the

Schneider found

||

five

or six

days in a cool temperature and by changing the water daily.

He

upon dividing a colony each part survived and
rounded itself off, and that two colonies placed in juxtaposition
became fused together in about twelve hours. The soft parts of
two adjoined Thalassicollcs seemed to fuse together.
Hertwig has published^ by far the most complete and detailed
also found that

but even he
remain ignorant

account of the Eadiolarian reproductive processes
failed to

keep the zoospores

of the stages which

may

alive, so

that

we

still

;

intervene between the zoospore larval

stage and that which approaches the mature condition.
* Archiv,

I

c. figs.

t Archiv,

I.

c. figs.

X

Archiv,

§ Archiv,
II

^

I.

I.

c. figs.

& 12, and Quarterly Journal,
& 17, and Quarterly Journal,

25-28, and Quarterly Journal,

20

&

I.

I.
I.

& 10.
& 15.

c. figs.

9

c. figs.

14

c. figs.

21.

und Du Bois Eeymond's Archiv, 1867, p. 509.
Zur Histologie der Radiolarien,' Leipzig, 1876.

Reichert
'

c. figs.

11

16

20-23.

—
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capsule of Collozoum to be a multinu-

and agrees with Schneider in thinking

answers to that part of the sarcode of a ¥oraminifer which

within the

shell.

He

considers, therefore, that

organ," and certainly not a

He

it

is

not

*'

an

" generative organ."

says that the capsules multiply themselves by division

;

but

he denies that Haeckel was right in considering the multiplication
of contained oil-globules to be a sign of the process, as it occurs
also in the beginning of zoospore-formation.

He

thinks, however, that capsule-division

is

preceded by mul-

tiplication of nuclei, because in a dividing biscuit-shaped capsule

he found at each end of

it a heap of nuclei equal to the entire
mass of nuclei contained in the smallest single capsules. He does
not accept Haeckel's inferred process of endogenous cell-formation, but deems the appearances seen by Haeckel to be really due
to different progressive steps in one process of zoospore-formation.

New

colonies, he tells us,

in three

ways

may more

or less certainly be formed

:

(1) Probably

by

fission, inferred

from the chain-like aspect

of some colonies, as before stated.
(2) Possibly by the separation of small portions

—a process the

existence of which was suspected by Miiller and Haecltel

from

tlie

finding of single capsules devoid of alveoli.

by zoospore-formation.
weeks to become ripe for
zoospore-formation, and there seems to be various individual pe(3) Certainly

It appears to take a capsule several

culiarities in the process.

Cienkowski noticed in Collozoum, as before

said, that

some cap-

sules contained crystalline rods within them, while other capsules

any such bodies. Harmonizing with this, the
specimens of Collozottm examined by Hertwig showed two difierent
did not contain

kinds of zoospore-formation, one with, the other without crystals.

Zoospores toith Crystals.

In this kind of reproduction we have in the

first

stage small

capsules containing good-sized nuclei, which subdivide and become

heaped together medianly, leaving a space, containing oil-globules,
between them and the capsular membrane*. Then fatty granules
and whetstone-like crystals become distinguishable, the crystals
* Hertwig,

pi.

i.

fig. 1.
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having rounded edges and angles with an organic appearance, and
being insoluble in both acids and alkalies.

By degrees

the crystals, fat-granules, and nuclei become aggreis found to contain small bodies, each

gated, so that each capsule

Fig. 10.

Jiv^

m

Contents of a capsule of Collozoum inerme, with the bodies above described.
y,

yellow

cells.

(After Hertwig.)

of which consists of a nucleus with a crystal and some fat-gra-

The

nules.

oil-globules have disappeared, having served to

form

the fatty granules.

At

this stage of

development the whole colony sinks, the alveoli

dwindle and disappear, and the different capsules become aggre-

gated together towards the middle of the mass.
also a colony will fall

At

this stage

asunder with the slightest disturbance, the

separated capsules bursting and letting out the contained small
bodies,

which have already began to show a tumultuous motion.

When

discharged, these small bodies are seen to be zoospores,

first lively, but which Hertwig found to die in an hour.
Each of the contained bodies or zoospores is oval, with a single
flagellum placed at one end, the motion of which is exceedingly
lively, so that it might easily be taken for two flagella and it is possible that Oienkowski may therefore have been mistaken in attributing two flagella to each zoospore of CollosphcBra. At that end of

which are at

;
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the zoospore to which the flagellum

is

Fig. 11,

attached

body appears to be homogeneous for about
one third of its whole size. The hinder part

its

of the zoospore contains a whetstone-like
tal,

cr^'-s-

so placed as to extend along the axis of the

body, and

it is

In the fresh

surrounded by fatty granules.
no nucleus is to be detected

state

;

but the application of osmic acid makes manifest a

nucleus

filling

nearly the whole of the

homogeneous part of the zoospore.
A. Living zoospores
" " oum inerme.
Unripe capsules contain irregular zoospores of Collozi
^
„ ?°*^'
which are irregular and angular
in shape, and are
^^"^®„^'^3f
"
°
spores
of Collosphcsra
not yet entirely disconnected from each other, HuxJeyi. (After Hert
but which nevertheless have often a flagellum, ^'^'^
"^

'

,

.

Zoospores without Crystals.

The developmental processes which take place without the formation of crystals seem to be more complex and difficult to understand than the others.

The first stage is quite like that
mode of development with crystals.
In the second stage the nuclei
become much divided.

Fig. 12.

of the

This process goes on while certain
of the divided parts cohere together
to form masses of different sizes,which

together

fill

the capsule, and consist

of nuclei with or without a sarcodic

investment.

The

oil-globules

meanwhile may ap-

pear in the form of one large central

one* or may be numerous and equalsized, or there
tral

may be one

large cen-

one with smaller ones around

it.

Capsule of Collozoum inerme
without cry.stals, with oil-glo-

The heaps of aggregated nuclei then
grew polyhedric, and ultimately each
capsule comes to be

filled

bules of different sizes.
The
nuclei are seen dividing, one
(at 11) into five parts at once,
y, yellow cells. (After Hertwig.)

with aggre-

gated masses of larger or of smaller

size, and in a more subdivided or a less subdivided condition. As
regards the more finely subdivided masses, each such mass consists

* In Oienkowsti's figure no. 21

we have one

aggregation, as also apparently in Haeckel's
single central one depicted in his plate xxxv.

oil-globule in the middle of each
pi.

fig,

xxxv.

11.

fig.

12,

and we have a
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As regards the less subdivided masses,
each such mass consists of nuclei with sarcode aggregated round

of aggregated nuclei only.

each nucleus.

Fig. 13.

Heaps of nuclei forming masses with diffei-ent degrees
zoum inerme. A. Mass consisting of nuclei only.
nuclei each with a sarcodic envelope.

The masses which thus

exist in

of subdivision in CoUo-

B. Mass consisting of

(After Hertwig.)

two

states of subdivision have

different destinations, or rather different products, respectively.

The

oil-globules have

now

disappeared, but instead fat-granules

have appeared in the middle of each nucleus.

At

this stage the

just as

is

whole colony sinks and the

alveoli disappear,

the case at a corresponding stage of the development of

those forms of Gollozoum which are provided with crystals.

The

heap of nuclei to break up, and each part
(nucleus, or nucleus and sarcode) becomes a zoospore but, strange

next change

is

for each

;

to say, the zoospores are of

two kinds, macrospores and microspores.

The aggregations above described

as consisting of smaller parts

(formed of nuclei only) give rise to the microspores

;

the macro-

spores are formed from the less divided masses (formed of nuclei

with sarcode round each nucleus). The products bear no relation to
the size of the aggregations themselves, but to the size of their

component parts.
Each zoospore consists of a bean-shaped
body, with a long flagellum extending from
that end of the body where a nucleus can be
made plain by osmic acid. Towards the other
end of the body there are fat-granules, but
there is no crystal.
The macrospores are
constantly twice the size of the microspores.

As

meaning of the diiference of
Hertwig supposes, naturally enough,
that it is relatedto some difference offunction.
A. Two microspores
As to the difference in manner of repro- ^"^^ Two macrospores
to the

spores,

or
toUozoum inerme.
duction with respect to the presence or ab- (After Hertwig.)
•^
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sence of crystals, Hertwig always found in Collozoum one mode of
reproduction only in one colony and he speculates as to whether
;

may not be two

there

distinct species

which are externally very

In support of stich specific distinctness, he notices that
the forms which are provided with crystals have rounded capsules,
similar.

— differences

while those without crystals have elongated capsules
Hertwig concludes from

before noticed by Miiller.

all this

that

The nuclei act like
the capsule can be no true generative organ.
attract
sarcode
around
them. The
and
nuclei
physiological
true
swarming is comparable to a very accelerated cell-division, and
he compares it with the free-cell formation of botanists.
In Gollosphcsra and SplKsrozoa, reproduction takes place, as in
the Collozoa,w'\t\\ crystals, and each zoospore has a single flagellum.
Thalassicolla breeds

by the contents of the capsule dividing and

subdividing according as the nuclei contained within

it

are few

or many.

When

describing the extracapsular sarcode, certain bodies were

referred to as " extracapsular bodies," found

zoum, and considered by
" extracapsulare

him

by Hertwig

in Collo-,

as perhaps identical with Haeckel's

Oelkugeln"*, and Cienkowski's "zusammen-

gedrangte Blaschen"t, in the same species, and as being, more
certainly, the same as the " sehr kleine Nester" found by Miiller
in Splicerozoum.

These structures were described by Hertwig J as being peculiar
homogeneous bodies, sometimes surrounding the central capsule
so as to cover it, but movable and occasionally wandering, through
the extracapsular sarcode, from one capsule to another. Of various,
often irregular, shapes, and of various sizes, they seem,

when

heap of small fat-spheres but nuclei become
They
visible w^hen they are acted on by chromic or acetic acid.
never possess any external, limiting membrane, and their contents
seem similar to the contents of an ordinary capsule of Collozoum.
fresh, to contain a

;

Hertwig denies, however, that a great resemblance exists between these bodies and the bodies of aggregated nuclei, already
described as found within the capsules of Collozoum without crystals, the difference being only in shape, and possibly occasioned
by the change from an enclosed to a free condition. He is therefore disposed to regard them as such reproductive masses which
have escaped from their ca,psi4e before breaking up into zoospores,

*

'

Eadiolarien,' p. 149, pi. xxxv.

t Arch.
\

f.

mikrosk. Anat. vol.

Abhancll.

k.

fig.

vii.

Akad. Berlin, 1858,

13.

1871, p. 378,
p. 5.

pi. xxix. fig. 29.
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and to regard their irregular shape as due to incipient divisions,
preliminary to such break up.
Thus, as to the whole process, it appears that
(1) With regard to the colonies as wholes, they may perhaps
increase by spontaneous fission, or by giving ofi" a single or a few
capsules.

The existence of these modes of increase has

not,

how-

been actually observed, though it is certain that single capsules (however derived, whether from spores or from segmentation) do exist separately. The colonies may also be increased by
juxtaposition, and the mass of an existing colony by the rapid
ever,

component capsules, the process taking place centriand irregularly in the shelless forms.
possible that new young capsules may range themselves

fission of its

fugally in the shelled
It

is

round old ones, so producing the above-described " extracapsular
bodies," which may, on the other hand, be a stage of spore-formation.

(2) "With regard to the capsules themselves,

may increase by spontaneous

it is

certain that they

fission into two, three, or

dary capsules, and that this process
(3) "With regard to reproduction

may

more secon-

repeat itself indefinitely.

by spores,

it is

certain that such

a process occurs in Acanthometra, Thalassicolla, Splicerozoum, Col-

and Collozoum, and most probably in all Eadiolarians.
The spores are formed by the breaking up of the contents of the
central capsule into small particles, which become directly transformed into the spores, each spore containing a nucleus and fatgranules, and also a crystalline body when such bodies are found
losphcera,

within the capsules in which such spores arise.

Each spore

is

provided, moreover, with a fiagellum, and

it

is

doubtful whether more than one fiagellum ever exists to one spore.
The spores may be formed either by the breaking-up of the contents of the capsule directly into them, or

variously

shaped masses of various

by

breaking up into
which again break

its

sizes,

up into such secondarily formed zoospores.

In the latter case

(as

yet observed) the primary cleavage results in the division
of the capsule-contents into two sets of masses, the masses of one
far as

set

being more subdivided than the masses of the other

set, which
two kinds of spores, microspores
bodies having, no doubt, different but as yet

parts respectively give rise to

and macrospores

unknown

—

functions.

It has been thought, as

we have

have colonies of two kinds

seen, that the

same species may

— one kind of colony breaking up into

spores of two kinds (both without crystals)

;

the other kind of
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colony breaking up into spores of one kind only, those with crysIt is, however, possible that these two processes may indi-

tals.

cate

two

different species

which resemble each other

greatly, save

as to this reproductive process.

Beyond the above described stages, no observations have as yet
mode of transition from the zoospore to the
However, the zoospores have
capsule stage remains unknown.
no enveloping membrane, and the young central capsules are m
gone, so that the

like case.

proceed directly from the

If the latter (capsules)

and if the
young enclosed

former, the Badiolaria so far resemble the Heliozoa
processes observed by

Miiller as existing in the

;

AcanthometroB resembled the processes of such organisms as Actinosplicerium, we have yet another approximation between these

two groups of Protozoa.

Modes of Growfk.

As
out

modes of growth
three main modes

to the

its

:

of the Radiolaria, Miiller

—

pointed

(1) the unipolar, (2) the bilateral,

(3) the multipolar.

The capsule does not change

its

shape, but

when formed

is

at

once spheroidal, conical, or what not, with or without processes
or subdivisions.

As

Thenceforth

it

only increases in volume.

to the skeleton, in addition to the three

modes of growth

above noticed, there must be added that sudden mode of forma-

which seems to take place in the shell
its deposition round capsules in
the act of fission) and in the single or in the innermost spheroidal
shells of such forms as JEthmosphcera CyrtidosphcEra, Heliospliaera,

tion, that rapid deposition

of Collosphcera (as evidenced by

,

SiplionospJicera, DiplospJicera, ArachnosphcBra, Rhapliidococcus, Gla-

dococcus, Coelodendrum, Haliomona, Ileliodiscus, Tetrapyle, Acti-

owmona, Didymocyrtis, RhizosphcEra, Spongosphcera, Dictyoplegma,

Spang odictyuon.
Increase, even

network of the shell when
for Haeckel found the
bars of Heliospli(sra inermis, S. tenuissima, and S. actinota constantly the same in size in different individuals of the same species.
Mtdtipolar growth takes place in the Acanthometrine forms
Splicer ozoum, Stylodicta, Lithelius, Actinomma, &c., and also in
in the thickness of the

once formed, does not seem to take place

;

the species of spine-bearing Polycystine forms and in the twigs
of Cladococcus.
their apices, or

forms)

all

round

In these the skeletal parts go on increasing at
(as in Sphcerozoum and most Acanthometrine
also.
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Fig. 15.

Fig. 16.

Borataspis polyancistm.

LTNN.

JOITRTiT.

Fig. 15.

Young.

— ZOOIOGT, TOL. XIY.

Fig. IG. Mature. (After Haectel.)
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such forms as Dora-

also exemplified in

Saliommatidimn, BhizosplKsra, DiplospJicera, and Actinosplicera.
Such shells arise by extension of the skeleton from
the radii outwards at right angles, and at similar distances from
the centre of the shell, the lateral extensions from such radii
meeting to form- a sphere by their junctions. In the same way, by
taspis,

the development from each radius of successively diverging structures at similar distances are builb up many of the successive
concentric spheres before described,

with

i. e.

of those which coexist

radii.

In Ccelodendrum alone of all Eadiolaria is constant absorption
and redeposition known to take place. It must do so here, as
the radiating tubules have always thin walls.
Unipolar growth is exemplified in the Poly cystine forms, in which
at first the shell is a mere cap placed on the apex of the capsule,
and thence growing forth on all sides in the same way the
chambers of such more complex Polycystine forms as Eucyrtidium,
and probably also those with closed bases like Botryocampe, though
such have not, so far as I know, yet been discovered in process

—

of formation.

The

bilateral

mode

in which the outer

the central

shell,

of growth

shell arises as

is

exemplified by Haliodiscus

two

each enlarging at

its

*,

one on each side of

shields,

circumference

till

the two

meet.

The Discida are formed by

a process which

may be

considered

a combination of the bilateral and the multipolar modes.

Their

formed by radii which, by the processes they
give otf at right angles, form the series of concentric or spirally
arranged chambers which exist in the median partition and be-

median partition

tween

it

is

and the two outer

The two outer perforated
same way as are the bilateral

shields.

plates or shields are formed in the

plates of Haliodiscus, being, however, nearly quite parallel instead

of being

The

much

shells

curved as in the last-named genus.

with a spongy skeleton are formed in one or other

of the before mentioned ways

—in Spongurus certainly in the mul-

tipolar way.

Distribution of the Eadiolaria.

The Madiolaria have

as yet

been found in

salt

water only, but

there very abundantly close to the surface of the sea and at a

little

depth beneath the surface, whence they descend in cool or cloudy
weather.

Until quite recently there was no evidence that they

* Muller, Abhand.

d. k.

Akad. Berlin, 1858,

pi.

ii.

figs.

5

&

6.
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also inhabit the deeper parts of the ocean.
Haeckel, when off
the coast of Sicily, found them disappear from the surface after

much

disturbance of the water by wind, after prolonged rain
(though they do not seem much disturbed by a small quantity of

many days

They seem to be particuand delight in a smooth sea and
pure transparent water at a moderately warm temperature. The
voyage of the Challenger,' however, has convinced Sir C. Wyville
Thomson* that though Foraminifera are apparently confined to a
it),

or after

of the sirocco.

larly intolerant of dirty water,

'

comparatively superficial stratum the Eadiolariaus exist at all
depths and he tells us, " in the deposit at the bottom, species
;

occur which have been detected neither on the surface nor at 1000
fathoms, the greatest depth at which the tow-net has been sys-

and specimens taken from near the bottom of
on or near the surface give us the impression
of being generally larger and better developed." j
As to their geographical distribution, the same author tells us t,
" Eadiolarians were met with throughout the whole of the Atlantic,
and often in great abundance, the sea being not unfrequently
slightly discoloured by them.
The forms which appeared in such
numbers were usually species of the Acanthometridcd, but Polycystina and the compound genera were also numerous.
The remains
tematically used

;

species which occur

of Eadiolarians were found in all deep-sea deposits, usually in very

numbers occurring on the surface and in
was frequently observed, however, that
when, in deep water, certain species swarmed on the surface, very
direct proportion to the

intermediate water.

It

few of their skeletons could be detected at the bottom. This
applies especially to Acanfhomefridce, and is probably owing to
the extreme tenuity of the siliceous wall of their radiating spi-

which may admit of their being dissolved while sinking
or probably the spicules may never become
thoroughly silicified, but may retain permanently more or less the

cules,

to a great depth

;

The Polycystina seem much less destrucand occur in abundance on the bottom at the greatest depths.
Although the Eadiolaria are universally distributed, like the
Diatoms, but in a less marked degree, they seem to be most nucondition of acanthin.

tible,

merous when the specific gravity of the water is low they specially swarm in the warm and comparatively still region of the
south-western Pacific and among the islands of the Malay archi;

» 'Voyage of the Challenger,' 1877, vol.
t L.

c.

vol.

ii.

p.

i.

p.

236.

340.
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pelago, where tliey are

the Atlantic."
As to the

much more abundant than

geographical

can as yet be

little
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ST.

said,

of

distribution

in

any part of

different

species,

though doubtless when the detailed

information collected by the naturalists of the 'Challenger' is
published we shall then derive much information on the sub-

case,

This is the
species have certainly a very wide range.
with ThalassicoUa and Sphcerozoitm which have been

Some

ject.

e.

g.,

,

found both in tropical and extratropical

seas.

Eed

I should suspect that the exceptionally clear water of the
Sea, devoid of impurity

by reason of

its riverless coasts,

would be

a very favourable station for these animals, unless the heat should
be too great. But few forms have yet been seen in the North Sea,
yet they exist in Baffin's Sea and Davis Straits.

As

to the

Mediterranean, Miiller found Acanthometrine forms

to predominate at Cette, and Polycystine forms at Nice, together

At

with ThalassicoUa.

St.

Tropez he found

all three.

tribution of the shells described by Ehrenberg

is

The

dis-

very extensive,

reaching from the North Atlantic to the South-Polar Sea.

Their geological distribution is confined, for the most part, to the
Tertiary rocks.

however, Traquairia should be a Eadiolarian,

If,

they would then extend back to the Carboniferous period. As
to the intervening Secondary epoch, the flints of the Chalk are
suspected to be partly formed by a redeposition of silica from their

Against

dissolved skeletons.

this,

however, Haeckel objects, be-

cause of their conspicuous absence amidst preserved Diatoms (so

much

smaller) and Polythalamiau shells (so

Ziltel,

much more

friable).

however, has shown that they exist in the Chalk, and there

are imperfect remains even in the Trias.
Eadiolarlans, as

is

of Tertiary rock at
fossil in Sicily, at

well known, largely contribute to form masses

Oran and

^gina in

They are also found
Eichmond and Petersburg

in Barbadoes.

Greece, at

Bermuda, between
Only
and in Barbadoes have they been

in Virginia, at Piscatavey in Maryland, in

Chile and Bolivia, near Kasan, and in the Nicobar Islands.
in the last-mentioned locality

found in large quantities and in many «pecies (100 species in the
former locality and 282 in the latter) forming great masses, which
attain the height of 1100 feet in Barbadoes, and 2000 feet at
Nicobar.

As

far as yet

known, the most ancient forms appear to be Poly-

cystine Eadiolarians

many

as

— Cyrtidans,

especially the Zygocyrtida,

229 kinds out of the 282 found

in

—

as

Barbadoes being Cyr-
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in mind, however, that the skeletons of

such forms are amongst those most likely to be preserved.
Classification.

The best classification yet offered is that proposed by Haeckel,
which is as follows*. He divides the whole group of Eadiolarians
into two sections
A. Monozoa or Monoctttaria, the simple
forms, and B. Poltzoa or Poltctttaria, the compound forms.
His Monoeyttaria are subdivided into two sections
A, a.
EcTOLiTHiA, with the skeleton external to the capsule; and A, h.
Entolithia, with more or less of the skeleton within the capsule.
The Ectolithia are further subdivided into (1) the Collida (with a
:

—

:

—

skeleton of scattered spicula or none), (2) Acanthodesmidaf, (3)
Cyrtida, (4) EthmosplicBrida, and (5) Aulosphcerida.
His Euto-

he subdivides into (6) Coelodendrida, (7) Gladococcida, (8)
AcantJiometrida, (9) Diploconida, (10) Om^natida, (11) Spongurida

lithia

(with a skeleton wholly or in part spongy), (12) Discida, (13)
Lithelida.
His Polycyttaria he divides into (14) SpTicerozoida
(skeleton absent or in the form of scattered spicula), and (15) CollospTimrida (skeleton a perforated shell, surrounding the capsule).

I think

endeavour

it

would be very convenient, and therefore

if

desirable, to

possible to unite together these fifteen

groups into large

Moreover, since

aggregations.

Haeckel' s admirable monograph appeared, some

new

different

Professor
forms, the

curious form Myxohracliia amongst others, have been discovered.

Hertwig has

also strongly insisted

upon the greater importance

of the nuclear vesicle (the vesicula intima) as a classificatory character than any characters which can be derived from the skeleton.

The aggregation

me

to

a

or non-aggregation of zooids into colonies seems

comparatively unimportant

individual zooids of the

compound

distinction, especially as

species are found (however

derived) also in a single and separate condition.

I cannot therebut think the division of Eadiolarians into two primary
groups, the one single, the other compound, as an unnatural se-

fore

As to the possession or non-possession of a nuclear
(Binnenblaschen or vesicula infima), I quite agree with
Hertwig that it would form a most important distinction and I

paration.
vesicle

;

should propose to adopt
that
*
t

it
'

may be found

it provisionally, fully

bearing in mind

hereafter to be very widely,

if

not

all

but

Eadiolarien,' p. 237.

The groups

of

which no charactei's are here given are characterized
me from Prof. Haeckel.

having been adopted by

later,
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Anyhow,

universally, present in the group.

I

would make

its

pre-

sence or absence a primary character, and therefore follow Hertwig
in separating off from Haeckel's Collida those forms

which have

the nuclear vesicle, and uniting them with the other genera which
possess that structure into a group of Vesiculata. His remaining
Collida (namely, Thalassosflicera

and Thalassoplaneta) I would
under

associate along with Haeckel's Polycyttaria into a group

name Collozoa.
His AcantJiodesmida, Cyrtida, and EthmosplioBrida may then be,

the

I venture to think, associated together as ectolithic, non-vesicu-

simple forms, the skeleton of which consists of more than

late,

detached spicula

may

;

and to

this

group the old name of Poltctstina

well be applied.

A very important

and natural character seems to me to be the
and I would therefore propose to
unite in a group of Flagellieeea the genera Spongocyclia* Spongodiscus, and Eucliitonia.
The meeting together of radii in the centre of the capsale
seems to me a very special and peculiar condition and I therefore
regard as unnatural the separation from the thus characterized
AcANTHOMETEiDA of forms (Haockcl's Dorataspidai) which differ
only in having tangential outgrowths from their radii so disposed as
by their mutual junction to form an external shell. I would therepossession of a large flagellum

;

,

;

fore restore to the Acanthometrida those of Haeckel's

Ommatida

the radii of which thus centrally meet, as a separate subsection,

would restore the old name Cataphracta, to distinguish
them from the more Acanthometrine forms, or Typica.
to which I

Again, Dvploconus, as presenting the special character of centrally-joined radii, I

would unite as a third section of the same
its conical structure as a mere special mo-

great group, regarding

dification of radial structure.

The remainder

of

Haeckel's Ommatida I would propose to

unite with his Coelodendrida and Gladococcida, as forms possessing

an intracapsular more or

spheroidal

less

shell.

Moreover

I

cannot regard the possession of a spongy skeleton as a natural
* Though Haeckel failed to find this curious organ in two species of S'pongocyclia (namely, in 8. cycloides

and

8.

elliptica), yet, as it

seven species of Euchitonia, I cannot but think
to some accident,
two species at all

or, at least,

times.

If,

its

is

absence

c.

p. 239.

all

the

been due

that such absence cannot be a character of those

however,

it

should turn out to be constantly absent

in them, then I think those two species should be eliminated
t L.

present in

may have

from the group.

—
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character, existing, as

it

does, in such different forms as Spongo-

and

Dictyoplegma,

cyclia,

Haeckel's

Therefore

Spongurus.

me an

8pongurida seems to

175

Accordingly

unnatural group.

I would remove from that assemblage Dictyoplegma, Spongodic-

tyum, WiizospTicera, and Spongosplicera
the above

and associate them with

;

as ENTOSPHiEEiDA, dividing the group into

Ommatida

—

(1) Ommatida, (2) Spongosplicsrida, (3) Cladococand (4) Ccelodendrida.
At the same time I fully recognize that the mode of growth
(by absorption and redeposition) of the last-named form is exceedingly noteworthy and I should be inclined, on that account,
to make a distinct primary group of it, but that I suspect an

four sections

cida,

;

may

analogous mode of growth

exist, as

yet undiscovered, in

some other forms.
To Haeckel's Spongodiscidal ^!fou\di add the genus Stylospongia,
as one of discoidal or cylindrical Eadiolaria with spongy skeleton
with or without radii and I would unite these (as a subordinate
;

As

group) with Haeckel's very natural section Discida.
said, I

important character for the reasons already mentioned
if

I have

cannot think the spongy nature of the skeleton to be an

such a form as Spongodiscus

is

to be associated with

;

while

any other

must be with the Discida. I think so,
is made up of a multitude both of
circumferential and radial parts, and the ^\e\eton oi Spongodiscus
is also made up of a multitude of circumferential and radial parts,

primary group, I think

it

because in them the skeleton

only these are quite irregularly arranged instead of being regularly

aggregated as in the typical Discida.

would further add the genus Lithelius

:

To the Discida I

not that I do not attach

importance to the peculiarity of the structure of the latter
I think that

if

we may add

Coccodiscus (with

In
from
1.

trida

it

but

also take

Lithelius on the other.

this

way we

shall

fifteen to seven,

Discida
;

;

concentric sphe-

on the one hand, we may

roidal shells) to the Discida,

into

its

5

.

;

2.

succeed in reducing the primary groups

which may stand as follows

Flagellifera

Polycystina

;

6.

;

3.

Collozoa

Section

I.

EntospJicerida
;

and

7.

;

:

4.

Acanthome-

Vesiculata.

DISCIDA.

Eadiolaria mostly discoidal, sometimes elliptical, rarely cylindrical or spheroidal

;

skeleton in part intracapsular, and consisting

always of both circumferential and radial parts, which

may ^e
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quite irregularly disposed, but whieli generally form an external

perforated shell with an internal partition or spheroidal mass

forming a series of mutually communicating chambers, which are
either concentrically or spirally arranged no flagellum
growth
:

multipolar or centrifugal

;

no nuclear

Subsection

One
shell.

;

vesicle.

Coccodiscida.

1.

or more concentric shells included within the internal

Genera

Coccodiscus, Lithocyclia, Stylocyclia, Astromma,

:

Hymeniastrum.
Subsection

Trematodiscida.

2.

Central chamber not different from the other and concentric

chambers.

Grenera

:

Trematodiscus, PericJilamydium, Stylodictya,

Mliopalastrwn, Stejphanastrum, Ilistiastrum.

Subsection

Discospirida.

3.

Central chamber not different from the other and spirally ar-

ranged chambers.

Grenera

Discospira, Stylospira, Stylospongia.

:

Subsection

4.

Lithelida.

Skeleton spheroidal, with the interior containing a mass of
spirally arranged chambers.

Litlielius.

Subsection
Skeleton with

5.

Spongida.

chambers not separated off, the radial and circumferential elements being irregularly scattered, except that
its

there are often radiating spines.
trocJius,

Grenera

:

Spongodiscus, Spongo-

Spongurus.
Section II.

FLAGELLIFERA.

Eadiolaria with a flagellum.

No

nuclear vesicle.

Genera:

Spongocyclia, Spongoastericus, EucTiitonia.

Section III.

ENTOSPH^EIDA.

Eadiolaria with an intracapsular spheroidal shell

by

radii.

No

;

not traversed

nuclear vesicle.

Subsection

Two or three,

1.

Ommatida.

or more, concentric spheroidal shells.

No

spongy

skeleton.
I
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Two
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Haliommatida.

i.

Genera: Aspidovima, Saliomma, Tetrapyle,

shells only.

Seliodiscus, Ommatospyris, Ommatocampe.

Subdivision

Three or more shells.
myomma, Chilomona.

Grenera

Subsection

One

or

Actinommatida.

ii.

more concentric

Actinomma, Didymocyrtis, Cro-

:

Spongosph^eida.

2.

with spongy skeleton annexed.

shells,

Subdivision

Cladococcida.

i.

Genera HhapMdococcus, Cla-

Shell with solid radiant spicula.

:

dococcus.

Subdivision

Ccelodendrida.

ii.

Genus Coelodendrum,

Shell with hollow radiant spicula.

Section IV.

ACANTHOMETEIDA.

E-adiolaria with radial skeleton the radii of

which meet in the

centre of the capsule, and consisting more or less of acanthin.

No

nuclear vesicle

;

yellow cells generally absent.

Subsection

1.

Ttpica.

E-adii devoid of processes diverging

from them at right angles,

which by their union form a circumferential structure.
Subdivision
E-adii symmetrical,

capsule.

i.

Acanthostmirida.

but only meeting at their apices within the

Genera Acanthometra, Xiphacantha,
:.

AonphiloncJie,

Acan-

thostaurus, LitJioptera.

Subdivision

ii.

Astrolithida.

Eadii symmetrical, but actually united at their apices. Genera

:

Astrolithium, StauroUthium.

Subdivision

Eadii unsymmetrical.

iii.

Genera

Subdivision

iv.

LWiolophida.
:

Litholoplius, Actinellius.

Aeanthochiasmida.

Eadii each perforating the capsule twice and adjoining, but not

by

their apices within the capsule.

Genus Acanthochiasma.

:
,

.
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Subsection

Diploconida.

2.

G-enus Dijjloconus.

Skeleton a double one, with radii also.

Subsection
AcantJiometrida with
radii

Catapheacta.

3.

outgrowths at right angles from their

Genera Dorataspis,

forming a circumferential structure.

:

Haliommatidium
Section V.

POLTCYSTINA.

Simple, ectolithic Eadiolarians with more or less compact skeletons, often with unipolar growth.

Subsection

1.

No

nuclear vesicle.

Gyetida.

more or less continuous, but perforated case
Shell an
variously formed, mostly with an open mouth at one pole shell
external,

;

growing from one

pole.

No radial skeleton except external spines.

Subdivision

i.

Shell single, without divisions.
tella,

Monocyrtida.

Genera

LitharacJinium, Cornu-

:

Gyrtocalpis, PylosjphcBra, Spirillina, Haliphormis,

Halica-

lyptra, Carjpocanium.

Subdivision

by a

Shell divided

ii.

Zygocyrtida.

Genera Dictyospyris,

vertical constriction.

:

Ceratosiyyris, Cladospyris, Petalospyris.

Subdivision
Shell divided

by a transverse

lus, Loplioph(sna,

iii.

Dicyrtida.

constriction.

Genera Dictyocepha:

Clathrocanium, Lamprodiscus, Litliopera, Litho-

melissa, Araclmocorys,

DictyopMmus, Eucecryphalus, Antliocyrtis

Lyclmocanium.
Subdivision
Shell divided

iv.

SticJiocyrtida.

by two or more transverse

constrictions.

Genera

Eucyrtidium, Litliocampe, Thyrsocyrtis, Litliocorytliium, Fterocanium, Dictyoceras, Lithornitliium, HJiopalocanium, Pferocodon, Podocyrtis,

Dictyopodium.
Subdivision

Shell divided

Genera

:

v.

Polycyrtida.

by several transverse or

vertical constrictions.

Spyridobotrys, Botryocampe, Lithohotrys, Botryocyrtis.

;
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ETHMOSPHiERIDA.

2.

One, or two or three circumferential

shells

united by radii

;

if

one, then formed of a delicate network with irregular meshes.

Grenera

:

GyrtidosphcBra, JEthmospJicsra, AracTinospJicBva.

Subsection

Acanthodesmida.

3.

Shell consisting of a few irregularly united bands.

Grenera

:

Lithocircus, Zygostephanus, AcantJiodesmia, Plagiacantha, Prismatium, Dictyocha.

COLLOZOA.

Section yi.

Simple or compound Eadiolaria

;

if single,

then with the ske-

leton in the form of circumferential detached spicula only.

No

nuclear vesicle.

Subsection

Poltcollida.

1.

Compound Eadiolarians.
Subdivision

Sphcerozoida.

i.

Skeleton absent, or consisting only of scattered spicula. Genera
Collozoum, Sphcerozomn, Mliaphidozovm.
Subdivision

CollospJicerida.

ii.

Skeleton a spheroidal perforated

shell.

Genera: Siphonosphcera,

Collosphcera.

VESICULATA.

Section VII.

Eadiolaria with a nuclear vesicle.

Subsection

Collida.

1.

Skeleton wanting, or consisting only of scattered circumferential spicula.

Genera

:

Thalassicolla, Thalassolampe, Aulacantha,

Physematium.
Subsection

2.

Sphjeeoidea.

Vesiculata with one or more concentric extracapsular shells

bound together by

radii.

Genera

Subsection

3.

:

Heliosphcera, DiplospTicera ?

Aflosph^eida.

Vesiculata with a complex circumferential skeleton of hollow
bars.

Genus Aulosphcera.
Subsection

or

4.

Beaohiata.

Vesiculata with the extracapsular sarcode pi'olonged into one
more arm-like processes. Genus Myxohrachia,

—
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The Relations of the Eadiolaria

to other

Organisms.

That the Eadiolaria form a very well-defiued and distinct group
but the question at present
is admitted on all hands
disputed is whether or not the resemblance between them and
of Protozoa

the Heliozoa

;

is

such as to make

it

desirable to unite

subdivisions of one larger group, itself distinct from

In his

larger groups of Protozoa.

latest

them
all

as

two

the other

paper on the histology

of the Eadiolaria, Hertwig leaves the question undecided whether

the more natural arrangement to make, on the one hand, the
Heliozoa, Eadiolaria, and Thalamophora three distinct and co-

it is

equal equivalent groups,

or,

on the other hand, to form two great

—the

one containing the Heliozoa and Eadiolaria, the
other containing the marine and freshwater Thalamophora.
groups

On

the whole, I

am

at present inclined to regard the Eadiolaria

an altogether distinct group, and not to unite it with the
Heliozoa and at the same time it seems to me to be unquestionable that of all the above Protozoa, the Heliozoa are those which
as

;

come nearest to the Eadiolaria.
In an earlier paper* he denied that any near relationship
He made this
existed between the Heliozoa and Eadiolaria.
denial on the ground of the supposed

cellular nature both of

the external and internal alveoli, and also of the " wasserhellen
BTdschen " as well as on other accounts. As he has now, however, become convinced that alveoli are but vacuoles without
membranous walls, and that the " wasserhellen BVdschen " are but
The following
nuclei, these two reasons fall to the ground.
distinctions, however,

(1)

A porous

seem

capsular

still

to remain intact

membrane present

:

in the Badiolaria,

absent in the Heliozoa.
(2)

A

gelatinous investment present in the Radiolaria, absent

in the Heliozoa.
(3)

Eeproduction in the Radiolaria by means of numerous
zoospores f, each with a nucleus and flagellum, but with

* See Hertwig and Lesser, " Ueber Rliizopoden und denselben nahestehende Organismen," Archiv fiir mikrosk. Anat. yoL x. Suppl.-Heft, p. 147.
t Such parts have not yet been found in any other Ehizopods, least of all in
the Heliozoa, in which a single procees of division gives rise to a small number
The zoospores of Eadiolaria are most nearly resembled by
of individuals.
those of Myxomycetes

;

but there the reproductive process

is

very different.
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In the Heliozoa, on tlie other hand, the
fewer separated reproductive parts have each two
flagella (as in most Ehizopods), several contractile vano vacuoles.

much

cuoles,
(4)

Yellow

(5)

The

and a nucleus with vacuoles and nucleoli.
cells present in almost all Badiolaria, absent in

Heliozoa.
'Badiolaria are entirely marine, while the yet

known

Heliozoa are almost entirely freshwater.
(6)

The pseudopodia of Eadiolarians have no

axis-fibre similar

to that so often found in the Heliozoa.

The

between these two groups in external form and
is undeniable
but, as Hertwig points out,
very many of the Badiolaria depart widely from the spherical
similarity

chemical composition

;

form, while the similarity of chemical composition cannot be considered as a distinction of great weight, seeing that the similarity is

shared with

many other

lowly organisms of quite different

The distinction as to the medium inhabited is also
much weakened by the discovery of the salt-water Heliozoa, Pinaaffinities.

cocystis omhicunda

and Actinolophus peduncidatus.

Again, though the differences which exist between the reproductive processes (above enumerated as No. 3) are very great, yet

we must

recollect that there are also

great differences in this

respect between different Heliozoa, while the reproductive pro-

few Eadiolarians have yet been examined, that it
would be rash to feel confident that no important divergencies will be hereafter found to exist amongst them in this
cesses of so

respect.

With

respect to the capsule itself (which seems to form so very

marked a

difference) the distinction

would be weakened

if it

should turn out that young Eadiolarians which have not yet
acquired a capsule, nevertheless show a differentiation of their
sarcode into an inner and an outer layer, like the medullary and
cortical parts of Heliozoa

;

and

this

may be

indicated by Cien-

The distinction would not only be weakened, but
would break down if it should be shown that certain adult Eadio-

kowski*.

* See Archiv
says as to the

fiir

mikrosk. Anat. vol.

young condition without a

vii.

p. 374,

and

pi. xxix. fig. 1.

He

capsule, " Die jungen Kapseln sind

nackt ohne Schale in eine strahlende Protoplasniaschicht eingebettet, von keiner
scharf conturirten Hiille umgrenzt. In diesem Stadium theilen sie sich haufio-

durcb Abschniirung in zwei Halften,"
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larians

by

have no capsule at

In

all,

a condition whicli seems indicated

Wy ville Thomson *.

Sir C.

however, of these latteT considerations, I

spite,

am

inclined,

on the strength of the distinctions above enumerated, to keep
provisionally apart, as two equivalent and divergent groups, the
Heliozoa and the Eadiolaria.
As to the unicellular nature of Eadiolarians, the most recent

him that however

researches of Hertwig have convinced

may be

the products of the differentiation of a single
find in

diverse

the contents of the capsule, they are nevertheless only

many

such as we

cell,

small animals and in plants, which are admitted to

be unicellular.

The yellow cells, however, stand markedly apart
wig

is

must take

and

if

Hert-

their rise in a multinucleate sarcode as a true endoge-

nous cell-formation
If,

;

right in his views respecting them, then those true cells

—a rare occurrence.

however, the yellow

cells

should turn out to be parasitic

organisms, they will not only thus cease to be mysterious, but

the circumstances will render the truly cellular nature of the
" centripetal cell-groups " of Physematium more improbable, seeing
that they will then be the only instance of true cells in the

Ea-

and thus the existence of some error of observation in
this regard will seem more probable.
If Hertwig is right in his view as to the origin of the nuclei of
Thalassicolla, then we have therein a mode of origin elsewhere unknown amongst animals, viz. nucleoli dividing, passing out from
the nucleus, and becoming nuclei themselves. The author's prediolaria,

vious observations t as to nuclei would appear to
less

improbable

;

but

it

make

his theory

should be duly noted that Professor

W.

Flemming disputes % Hertwig's views.
Without venturing to express an opinion in this controversy, I
would place on record that Hertwig has come to the conclusion
that a multinucleolate cell

is

potentially multinucleate, as a mul-

tinucleate cell is potentially multicellular;

* His words are:

and thus we get a

—

"In many Eadiolarians, and especially in some yery pecucompound forms, a spherical internal chamber, called the central capsule,'
whose function we do not fully understand, is very prominent. This capsule is,
however, absent, or at all events exists in a very modified form, in the more typiliar

'

cal groups."

—

'

Voyage of the Challenger,'

t 'Morphol. Jahrbuch,' vol.
J

Archiv

f.

ii.

mikrosk. Anat. vol.

vol.

p. 63, pi.
liii.

i.

p. 232.

iii.

1877, p. 692, pi.

xlii.

;
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transition from unicellular to multicellular organisms.

Hertwig's
he says it is, the old view, that
the nucleolus divides first, and then the nucleus. In support he
refers to the labours of Carter, Wallich, Grreef, Claparede, and
Laehmann, as showing that in the nucleus of E-hizopods numerous nucleoli develop themselves, which pass out from the nucleus and grow in the surrounding protoplasm into Amcebiform

view does, in

fact,

seem to

be, as

He

bodies with a nucleus and contractile vacuoles.

also refers

to Auerbach's multinucleolate nuclei in the tissues of Dipterous

about to assume the pupa condition.
To conclude, the multicellular nature of Eadiolarians now de-

larvse

pends entirely on the normal nature of their yellow

cells,

and on the

correctness of the observations as to the centripetal cell-groups

of PTiysemcttium.

As
on

phenomena can be reposed

has been said, neither of these

as being certainly of the nature of true cells forming part of

the normal organization of the Eadiolarians in which they have

been found

;

but even

if

they are

and

so,

if

we

are compelled

therefore to regard Eadiolarians as multicellular, their multicel-

kind from that of any of the

lularity is of a radically different

Metazoa, and none of their parts, whether truly

any valid claim to the denomination of a

cells or not,

have

tissue.
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(A memoir on the sarcode of Ehizopods, with special references
many Eadiolaria, and with descriptions and figures of the new

184

PROF.

ST.

&EOEGE MIVAET OK

genus Actmelius and the new species Acanthodesmia polyhroclia

and Cyrtido splicer a
A. Schneider.
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Quarterly Journal Microsc. Science,

(New

Ser.)

250, 1869.

(Freshwater Heliozoa described, with a reference to Focke's
paper, asserting the existence of pulsating vacuoles.)

Geeee.
p. 1, pis.

i.

Archiv

&

fiir

mikrosk. Anat. vol.

v. p.

464, and

vol. xi.

ii.

(In the former paper the author describes Heliozoa, and

is

body of Clathrulina as representing
the Binnenblase of the Eadiolaria.
In the latter place he reconsiders the homology asserted by some (e. g. A. Schneider) to exist
LINN. JOTJEN.
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between Radiolariau yellow cells and the green cells of tlieHeliozoon Acantliocyrtis, deciding that the question cannot be settled
but that if they are
till the genesis of both cells is understood
homologues, then the outer wall oi AcantJiocp^tis cannot be the
;

homologue of a central capsule.)
Also Sitzungsb.

d.

And

d.

Sitzungsb.

niederrheinischen Gresellsch. Jan. 1871.
Gresellschaffc

f.

Natur. zu Marburg, No.

5,

1875.

Caeruthers,

W.

British Assoc. Eeports, 1872, p. 126,

Quart. Journ. Microsc. Science, (n.

s.) vol. xii. p.

and

397, 1872.

(On :rra2'W«tr««,ailadiolarianE.hizopod from the Coal-measures.)
GrREiirACHER.

Zeitschr.

f.

wissen. Zoologie, vol. xix. p. 289.

(The author, a propos of Acanthocyrtis viridis, expresses his
opinion that the Heliozoa are a less differentiated branch from
a root-stem,

from which the Sadiolaria are a more differentiated

branch, bearing to the latter a relation similar to that borne by

the freshwater

Hydra

Hertwig, Dr. E.

to the

marine Hydroid polyps.)

Morphol. Jahrbuch,

vol.

ii.

p.

63, pi.

iii.

(In this the author puts forward his views as to the formation of
nuclei from so-called nucleoli.)

Hertwig, Dr. R.

Zur Histologie der Eadiolarien.

Leipzig,

1876.

(A most

excellent treatise on the structure

and reproduction of

Gollozoum inerme, Tlialassicolla nucleata, and Thalassolampe margarodes,

with considerations on the relations borne by the Eadiolaria

to the other Ehizopods,

and the bearing of the

facts

noted on the

cell-theory.)

Karl

ZiTTEL,
p.

A.

Handbuch der

Palaontologie,

I.

Band,

117, 1876.

(The author notices the

fossil

Eadiolaria of the Mesozoic

strata.)

ZiTTEL,

Karl

A.

Ueber

fossile

Eadiolarien der ob. Kreide.

Zeitschrift d. deutschen geol. (xes. (1876),

Flemmikg,
xiii. p.

629,

(An
criticise

Prof.

pi. xlii.,

Walther.

Archiv

Band

f.

xxviii.

Heft

mikrosk. Anat.

1.

vol.

1877.

elaborate paper, wherein the author takes occasion to

and oppose Dr. Hertwig's views as to the nucleus and
and reproduction.)

nucleolus, their multiplication
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[Eead December

20, 1877.]

(Plates I.-IV.)

Intboductoey Eemaeks.

The

last decade, or thereabouts, has

indeed witnessed vast changes

in the opinions held as to the position and relationship &c. of

and so-called aberrant genera and species among the
This, to a great extent, has been brought about
by the very considerable improvements in the modes of manipulation, investigation, and treatment of minute structure &c., and
doubtless to the coordinate impetus given to the study of certain
hitherto obscure forms, both as to their development aad subsequent life-history.
The forms or groups of forms which constitute the basis of the
several groups

Invertebrates.

present investigation have been regarded within the last

fifty

years

most diverse aspects. Stromatopora, even at the present
moment, occupies a most unsettled and uncertain position, while
hints and doubts flow freely as to whether it be allied to the Calin the

careous or the Siliceous Sponges, to the Foraminifera, to the Corals,
to the Hydrozoa, or to the Polyzoa, or

whether

it

may not be

heterogeneous assemblage of dissimilar forms, or perhaps the
presentative of a special and

Unfortunately the animal

now

itself

a

re-

extinct group of organisms.

cannot be appealed to as afford-

ing evidence towards the solution of this problem, the remains of
its

habitation, or its skeletal structures, alone offering data

which any judgment on

The

object, then, of this

this disputed

communication

of a careful examination of a large

point
is

may be

upon

arrived at.

to present the results

number

of specimens and secand of related groups.
throw some light upon the

tions of different forms of Stromatopora

These results, it is hoped, will serve to
anatomy and systematic position of the Stromatoporoids though, as
a matter of course, some points have necessarily been left doubtful
or unsettled, to a large extent owing to the impossibility of obtaining access to many of the original specimens described by

—

earlier observers.

In carrying out

'*

this investigation the materials at

our disposal

have consisted of a very extensive suite of specimens in various
LINN. JOUEN.

— ZOOLOGY, TOL. XIV.

14

PROF. H. A. NICHOLSON

188

AND DR.

J.

MTJRIE ON THE

from the Lower and Upper Silurian and the
Devonian rocks of Canada and the United States, specimens
from the Upper Silurian and Devonian of Britain, and a few
from the Upper Silurian deposits of Sweden. The great majority of these specimens have been personally collected by us, so
states of fossilization,

we are able to speak with precision as to the esact gisement
of the specimens, and as to the condition of fossilization of the orlarge number of the
ganic remains associated with them.

tliat

A

microscopic sections have also been personally prepared by us,

and we are thus enabled to indicate with certainty their precise
relations to the specimens from which they are taken *.

History and Literature.

As

the following are the

regards the history of the genus,

works with which we are acquainted, or to which we

principal

have been able to obtain access during the course of our investigations, excluding memoirs wholly concerned with descriptions of species.

The genus Stromatopora was
('

originally

Petrefacta Germanise,' 1826), and

it

w^as

founded by Groldfuss
based upon the form

which has been generally known as Stromatopora concentrica.
At a subsequent page of the same work he describes another
polymorpha, and defines the genus, reform under the name of
-Si.

ferring

it

to the Sponges.

It

is,

however,

now certain,

as

Eoemer

has shown by an examination of the original specimens of Goldfuss
('

Lethaea Palseozoica,' 1877, explanation to

two
*

how

species are identical

As

this is a joint

;

and though the

communication,

it

may

pi. xxvi.),

latter

form

that these
is

described

be well to define to some extent

One
had already devoted considerable attention to
the Stromatoporoids, having published several memoirs on the group, and
having arrived at tolerably definite views as to their structure and affinities,
though these views were not based upon the examination of thin sections with
the microscope. The great bulk of the material has also been collected and
worked out by the writer just alluded to. On the other hand, his colleague
brought to bear upon the subject a mind free from all preconceptions and prepossessions and the entire question of the structure and afiinities of this most
difficult group of fossils has thus been most carefully debated and discussed between the two writers. This has involved extensiv^e research on a number of
collateral points, wherein each has furnished his quota.
Nor need we shrink
from stating that as fact after fact was accumulated, each has been obliged to
shift his ground more than once before arriving at a final decision, the difficulfar each of the authors is responsible for particular parts of the work.

of the present writers (H. A. N.)

;

ties,

as

is

so often the case, presenting themselves concomitantly with the increase

of our knowledge.
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mosb fully and from the best-preserved specimens, it must be
abandoned in favour of tlie previously described S. concentrica.
Still it follows from this that the type of the genus Stromatopora
is not the entirely vague and undeterminable form vrhich palaeontologists have been in the habit of calling S. concentrica, but the
well-marked and sharply characterized S. polymorpha.

De

Blainville

('

Manuel

d'Actinologie,' 1834) refers Stromato-

pora, with doubt, to the Corals.
Steininger

(Mem.

de la Soc. Geol. de France,

scribes several species of Stromatopora

t. i.,

1834) de-

from the Eifel limestone,

and

refers the genus to the Sponges.
Lonsdale (Trans. G-eol. Soc. Lond.

Stromatopora

among

Stromatoporoid

the Corals

fossil

Professor Phillips

;

ser. 2, vol. v., 1840) places
and he describes and figures a

under the name of Coscinopora placenta.

('

Palaeozoic Fossils of Cornwall,' &c., 1841)

some Stromatoporoids from the Devonian
of Devonshire.
He also founds the genus Caunopora for Lonsdale's Coscinopora placenta, and describes a new form of the same
under the name of G. ramosa. As so many subsequent observers
describes and figures

have done, Phillips regards the

" radial "

elements of the skeleton

of Stromatopora as being tubes, a belief which

disproved by microscopic examination, as

is

unequivocally

shown
by Von E-osen.
In 1843, Ad. Eoemer (' Die Yersteinerungeu des Harzgebirges ')
described some Stromatoporoids, placing one among the Sponges,
and the rest among the Corals. In the same year Keyserling
first satisfactorily

('Eeise in das Petschora-Land ') expressed the opinion that the
genus Stromatopora should be placed among the Corals, and that
it is

nearly allied to Alveolites,

Lam.

In 1844, Ferdinand Eoemer ('Das rheinische TTebergangsgebirge') published the opinion that Coscinopora placenta, Lonsd.
(^= Caunopora placenta, Phill.),

is

founded upon specimens of

Stromatopora attached parasitically to a coral.

In 1844, Prof M'Coy ('Synopsis Carb. Limestone Foss. of
') described briefly some more or less obscure fossils from
the Carboniferous Limestone of Ireland, to which he gives the
Ireland

names of Caunopora placenta,

Phill.,

Stromatopora concentrica,

Lonsd., S. polymorpha. Gold., and S. suhtilis, M'Coy.
structure and nature of these

In 1847, Hall

('

Pal.

New

must remain

York,'

vol.

i.

The

true

at present doubtful.
p. 48, pi. xii.)

founded

the genus Stromatocerium for a Stromatoporoid from the Trenton

14*

190

PEOP. H.

A.

NICHOLSON AND DR.

J.

MUllIE ON THE

Limestone of Nortli America, the structural characters of the
In the same work (vol. ii.

genus, however, being left undefined.
p.

135, 1852) Prof. Hall states that, according to his observations,

the skeleton of Stromatopora

is

"

composed of minute

cylindrical

tubes with considerable space between, and that the laminated
structure arises from thin layers of calcareous matter deposited

He consifilling the spaces between and filling the tubes."
ders the genus to be referable to the Corals, and to be " more

and

TuUpora than to any other genus."
In the 'Prodrome de Paleontologie (1850), D'Orbigny places
the genus Stromatojpora among the Sponges, and gives short definitions of some species, founded, of course, upon macroscopic
nearly related to

'

In the

characters only.

'

Cours Elementaire de Paleontologie

'

(1851), the same observer again places the genus in the same syste-

matic position.

seem

D'Orbigny's genus Sjparsispongia, however, would
upon Stromatoporoids of the type of, or

to be founded

identical with, Stromatopora polymorpha, Groldf.

In 1851, Prof. M'Coy
opinion that Stroynatopora

('

Brit. Pal. Foss.' p. 12) expressed the

is

a true Coral, allied to Fistulipora and

His definition of the genus

Palceopora {=Heliolites).

is:

—"Co-

rallum calcareous, forming large amorphous masses composed of

very thin superposed layers of minute vesicular tissue of the
thickness of one cell each, occasionally

marked on the upper

sur-

face with extremely obscure, distant, quincuncially-arranged small
pits."

The two Sandbergers

('

Die Yersteinerungen des rheinischen

Schichtensystems in Nassau,' 1850-56, p. 380) consider that yS'^romatopora properly belongs to the Polyzoa but they base this view
;

upon the unquestionably erroneous interpretation of the
pillars " as

" radial

being tuhes.

The same view

as to the affinities of Stromatopora is expressed

by Professor Eerdinand Eoemer (' Lethsea Geognostica,' 3rd ed.
vol. i. p. 166), who compares the genus with the recent Cellepora and who explains the apparent absence of " cells " upon the
ground that perhaps these structures were extremely minute, or
;

the

cell-walls

were very destructible.

Eoemer

adds, however,

that since he expressed this opinion, he has examined specimens
of

*S.

polymorpha from the

Eifel,

in

which he can detect both

prismatic tubes and tabulae, and that the genus will therefore probably have to be removed to the " Tabulate Corals " and placed

near Chcetetes and Favosites.

MINUTE STETJCTURE OF STEOMATOPOEA AND
Eichwald, on the otber hand

('

ITS ALLIES.

Lethsea Eossica,'

vol.

i.
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p. 315,

1860) defines Stromatopora as composed of a spongy mass constructed of closely approximated lamellae and enveloping other
organic bodies, its surface covered with minute rounded porea
arranged without order over the whole surface of the skeleton,
the latter being formed of a network of very minute horny fibres.

M. Eichwald

is

thus the

first,

so far as

we

are aware, to promul-

gate the view, afterwards so strongly supported by

Von

Eosen,

that the Stromatoporoids were really composed of horny fibres in
their original constitution.

In 1866,

Winchell

Prof.

('

Eeport on the Michigan Peninsula ')
but we have unfortu-

described several species of Stromatopora

;

nately been unable to obtain access to this

work

for consul-

tation.

In the Proceedings of the American Association for 1866 the
same author also defines the genus Coenostroma, and discusses the
affinities of the Stromatoporoids in general
but this memoir also
we have unluckily been unable to consult.
The most important contribution to the structure and history
of the Stromatoporoids is that published in 1867 by Von Hosen,
under the title Ceber die Natur der Stromatoporen, und iiber
die Erhaltung der Hornfaser der Spongien im fossilen Zustande.'
In this work the author considers the structure of Stromatopora as elucidated by means of vertical and horizontal (or,
'

'

;

'

better, "tangential") sections

prepared for microscopic examina-

and the highest praise must be accorded to his plates for
their accuracy and fidelity to nature.
"We are not, however,
able to agree with the main thesis of his valuable memoir, which
he supports by evidence drawn both from the study oi Stromatopora itself and from collateral sources, namely, that the skeleton
of the Stromatoporoids was originally composed of minute horny
fibres, which were replaced, in the process of fossilization, by carbonate of lime. We quite coincide, on the other hand, with the
author's view, that the belief that the ordinary and typical Stromatoporoids were originally siliceous is not supported by the evition,

dence at present in our hands.

In 1870, Dr. Gustav Lindstrdm published an important paper
on the Anthozoa Perforata of Grotland (' Kougl. Svenska Vetenskaps-Akad. Handlingar,' Bd. ix.), in which he describes and
figures the Porites discoidea of Lonsdale as a Stomatoporoid under
the

name

of Coenostroma discoideum.

He

regards Coenostroma as
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;

THE

and he

justl}'

points to the close resemblance in appearance and general struc-

ture between Ccenostroma and Psammocora. While admitting this
resemblance, the passage between Coenostroma and Stromatopora

proper is easily effected by means of forms like Syringostroma
and the minute structure of the former forbids our acceptance
;

of the view that

it

can really be a

Stromatopora itself

coral.

is

regarded by Lindstrom as probably Foraminiferal.

In a paper on the affinities of the Anthozoa Tabulata (CEfverKongl. Vetenskaps-Akad. Forhandl. 1873, translated in
Ann. & Mag. Nat. Hist. 1876), Dr. Lindstrom indicates that
sigt af

an undoubted Stromatoporoid,
E. & H. and he regards
genus as Hydrozoal, and as related to the recent Hy-

Coenostroma, Winchell, which

presents certain
this latter

On

dractinia.

is

affinities to LahecJiia,

this point,

however,

we

;

shall

have more to say

hereafter.

In the

'

Twenty-third Annual Eeport on the State Cabinet,'

dated 1873, but,

we

believe, not actually published till 1874, Prof.

Hall describes several species of Stromatopora from the Devonian
rocks of the United States.

In describing a species of Caunopora,
some doubt as to the propriety of separating
Caunopora and Coenostroma from Stromatopora proper, upon the
ground that both, when carefully examined, " prove to be made up
of a series of vertical columns " (our " radial pillars ") " connected
by lateral filaments, which radiate more or less regularly at given
intervals, and unite the several columns to each other, just as in
the typical Stromatopora and it is these lateral processes which
PhilL, he expresses

;

in a vertical section give the

appearance of horizontal plates."

In 1873, Salter expressed the opinion that Stromatopora \& "a
very solid calcareous sponge " (' Cat. Sil. Poss.' p. 99).
In 1873 (Ann. & Mag. Nat, Hist. ser. 4, vol. xii.) one of the present writers described several species of Stromatopora from the
Upper Silurian and Devonian strata of Canada, indicating in one
of them (^S*. ostiolata,W\c}i.') the presence of large apertures believed
to correspond to the " oscula " of sponges.

In 1874, the same writer (Ann. &Mag. Nat.

Hist. ser. 4, vol.

discussed the affinities of the genus Stromatopora

xiii.)

upon general

it to the Calcispongise, and indicating the presence in examples of various species of large " oscular " openings.

grounds, referring

The skeleton was regarded as " composed of an amalgamated system of horizontal spicules separated by interspaces and kept
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apart by a vertical system of delicate calcareous rods, giving rise

In the

to a system o'"more or less quadrangular tubes."

'

Ee-

port on tbe Palaeontology of the ProviDce of Ontario (1874), the
same opinion is repeated; and in the Palaeontology of the State
'

'

of Ohio

'

(vol.

ii.,

1875), the author describes several additional

species of Stromatopora,

and founds the genera Syringostroma and

Dictyostroma.

In the

'

Dawn

of Life

'

(1875), Principal

Dawson

incidentally

gives the result of his observations on the structure of Stromafoits allies, apparently regarding them as intermediate between the Poraminifera and the Sponges. This distinguished
palaeontologist further describes in Caunopora and Ccenostroma a
system of tubes or groups of tubes which traverse the horizontal
laminae of the skeleton, and " in each successive floor give out
radiating and branching canals exactly like those of Eozoon."
Prom Dr. Dawson's description and figures, we should be disposed
to imagine that in this statement he is referring to tbe comparatively large radiating and vertical canals which are present in
most, if not in all, of the Stromatoporoids, and which are, as a
If, however, he is referring
rule, visible even to the naked eye.
to any microscopic tubules at all comparable to the minute
"tubuli" of the test of the perforate Poraminifera, then we can
only say that though, we have in some thin sections imagined

pora and

that

we had met with indications of such a tubulation
we have hitherto failed, after the most careful

skeleton,

of the
inves-

tigation, to satisfy ourselves as to the real existence of such a

structure.

In a memoir upon Stauroiiema, a new genus of fossil HexactiSponges (Ann. & Mag. Nat. Hist. ser. 4, vol. xix.), Mr.
Sollas places Stromatopora concentrica (under the new generic

nellid

title

of Callodictyoii)

among

the Vitreo-hexactinellid sponges,

in the family Aphrocallistidae.

In a subsequent paper

Structure and Affinities of the Grenus

Siphonia,^''

("

The

Quart. Journ.

Geol. Soc. 1877), the author says that he does not regard the genus

Stromatopora as wholly referable to the Vitreo-hexactinellidse,
is Hydrozoal and related to Millepora and Hydracand that part belongs to other groups not yet determined.
Mr. Carter (Ann. & Mag. Nat. Hist. ser. 4, vol. xix. 1877)
has expressed the opinion that Stromatopora and allies are closely
related to the living genus JSydractinia, and that the extinct
genua Farkeria, described by Dr. W. B. Carpenter as a Porami-

but that part
tinia,

—
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Hydrozoal and related to Hydractinia.

we must speak with

Upon

considerable diffidence, as not

having seen and examined the specimens upon which Mr. Car-

"We have, however, examined a large
and sections of Parkeria, including typical examples kindly furnished us by Dr. Carpenter himself;
and we believe the view that it is an Arenaceous Foraminifer to
be the one most in accordance with the facts exhibited by these

ter's views are

based.

series of specimens

specimens.

We quite

admit the likeness in structure presented

by some forms of Stromatopora

to Parheria

but having arrived

;

at the conclusion that all the Stromatoporoids

calcareous,

we

are unable to admit that there

between these two groups of organisms.

As

is

were primitively
any real affinity

regards the ordinary

forms of Hydractinia, we can fully recognize the resemblance
which these present to the Silurian fossils described by Milne-

Edwards and Haime under the name of Labechia, a resemblance
we have already indicated, was long ago pointed out by

which, as

Lindstrom, though even in this case the apparently solid pillars
of Lahechia can hardly be paralleled with

We

in Sydractinia.

any structure present

are not, however, so far as the extensive

series of specimens which we have examined will allow us to judge,
prepared to admit that any relationship of real affinity subsists

between Stromatopora and Hydractinia, though the existence of
calcareous species of the latter genus is certainly a noteworthy
fact.
As to the existence, lastly, of siliceous species of Hydractinia, such as described by Mr. Carter from the Upper Greensand
of Haldon Hill, we think that it would be desirable to obtain
more evidence than has yet been published, proving that such

apparently siliceous forms are not merely
originally calcareous specimens.

We

silicified

examples of

do not of course assert that

this is the case
but we think that this is a consideration which
cannot be overlooked in any discussion of this question.
Lastly, Professor Zittel, in a supplementary note to the English
;

& Mag. Nat. Hist. ser. 4, vol. xix. 1877) of his
masterly memoir entitled " Beitrage zur Systematik der fossilen

translation (Ann.

Spongien" (' Neues Jahrbuch fiir Mineralogie,' &c. 1877), gives his
adhesion to Mr. Carter's view that the Stromatoporoids are really
to be regarded as allies of Hydractinia, and as belonging, therefore,
to the

Hydrozoa*.

* Since the above

was

written, the following additional papers

matoporoids have been published or read

:

upon the Stro-
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Gekeral Steuctuee oe a Typical Steomatopoea.
If

we take

a typical species of Stromatopora, such as S. con-

centrica, Gold., of the

Devonian, we find that
Fig.

it

presents itself

1.

Stromatopora rugosa.

A

small and perfect specimen, of the natural
of Canada.

size,

from the Trenton Limestone

(After Billings.)

Dr. Steinmann has published a memoir, "Ueber
ontographica, n. F.

v.

3

(xxv.), p. 101], in

which he

fossile

Hydrozoen"

[Palfe-

refers Stromatopora to the

Hydractiniidse, and as being structurely similar to his

new genus

Sphcer actinia,

Mr. Carter expresses the opinion that Stromafopora is identical in structure
with the recent Millepora alcicornis (Ann. & Mag. Nat. Hist. ser. 5, vol. i. p. 298).
A perusal of Mr. Carter's remarks will at once show that in speaking of " Stromatopora " he is really alluding only to the curious and aberrant Caunopora. In a
second paper (ibid. p. 412) Mr. Carter announces that he has detected " hexactinellid structure " in Stromafopora from Devonshire, and in a third (ibid,
vol. ii. p. 85) he says that the form presenting this structure is S. ooncentrica,
and that he has determined this to be really Caunopora, Phill.
In a paper on the Microscopic Structure of the Stromatoporidse, not yet published in full, Principal

Dawson

gives grounds for believing that the Stromato-

poroids are truly Foraminiferal, and are the Palaeozoic representatives of Eozoon
(Abstract, Proc. Geol. Soc. No. 355, p. 4).
Finally,

Mr. A. Champernowne

(ibid. p. 5) gives

an account of the Stromato-

poroids of Devonshire, and his views as to their structure and nature.

—
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in the form of rounded subhemisplierieal or irregularly spheroidal

masses, or of flattened expansions of an incrusting character, com-

posed of thin, close-set laminse arranged concentrically round ooe
or more centres.
These concentric and fundamentally horizontal
laminse are separated by interspaces, which are crossed by

or less

numerous

"radial pillars."

vertical pillars,

Hence the

or,

vertical

as

we

shall

more

term them,

section exhibits a

number

of approximately horizontal layers and intervening spaces, the

by upright pillars into a number of minute vesiIn some instances the entire laminated
mass has grown, as has often been described, in successive superimposed layers round some central nucleus, such as the shell of
a mollusk or a coral but this is by no means universally the case.
On the contrary, many examples were attached by a narrow
base to som_e foreign body (such as a coral), developing upwards
into a more or less extended expansion, the under surface of which
latter divided

cular

compartments.

;

is

covered by a wrinkled and imperforate epithecal membrane.

Mode

of Occueeence, Condition of Fossiltzation, and
Original Constitution.

Stromatopora and

its allies

are found in detached masses or

expansions, often of very considerable dimensions, and frequently
in very great

commonly

numbers

in particular localities.

in limestones, associated

They occur most

with Corals, Brachiopods, and

other marine fossils; but they also occur in argillaceous sediments.

As

to the condition of fossilization in

specimens are calcareous, others are

which they occur, some

siliceous, others are partially

calcareous and partially siliceous.

As

to the original constitution of the hard structures of the

it has generally been assumed that the skeleton
was calcareous. There are, however, four views which may be
entertained on the subject
First. It may be held that Stromatopora was originally calcareous, and that all specimens which we now find in a more or less
completely siliceous condition owe this to their having been more

Stromatoporoids,

:

or less thoroughly subjected to the familiar process of " silicification."

Secondly. It
ceous,

and that

may beheld
all

that Stromatopora was primitively

calcareous specimens

owe

sili-

their present constitu-

tion to the fact that the original silica of the specimen has been

replaced by carbonate of lime. Mr. Sollas (Ann.

& Mag. Nat.

Hist.
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would seem to be in favour of

any

ser. 4, vol. xix.)

this view, at

rate in part.
to us by Dr. W. B. Carpenter,
amongst the Sfromatoporcs and their allies were
included organisms of essentially similar structure, but differing
in the fact that some of them were siliceous and others calcareous
(just as a similar series of morphological types can be shown to
have existed amongst the arenaceous and calcareous Forami-

Thirdly.

it is

As has been suggested

possible that

nifera).

Fourthly. It

may be

maintained, as was originally supposed by

Eichwald('LethseaE,ossica,'vol.i.), and as was afterwards so forcibly

urged by Von Eosen

Ueber

('

die

Natur der Stromatoporen,' 1867),

that the skeleton of Stromatojpora was originally horny, and that

the primitive horny fibres were replaced by
of lime.

This view

we

shall

of Zittel and Sollas have completely destroyed

evidence upon which
Avas essential to the

by carbonate

silica or

not discuss further, as the researches

Von Rosen founded

all

the collateral

his views,

and which

support of his argument.

In deciding which of the above views

is

kinds of evidence to consider, namely the

correct,

mode

we have

three

of occurrence of

the Stromatoporoids in the beds in which they are found and
the condition of their associated fossils

ances of transparent sections

;

;

the microscopic appear-

and, lastly, the composition of dif-

shown by the effects produced by the appliby other modes of examination.
The evidence under the first head is of great importance, and

ferent specimens, as
cation of acids and

far too little attention has hitherto

been paid to

So

it.

far as the

facts at present in our possession go, the general evidence is alto-

gether in favour of the view that Stromatopora and
allies
is

were originally calcareous.

The ground

its

immediate

for this assertion

the fact that (within our experience) specimens of /S'^romff^o^ora

and

its allies

are always found in a calcareous condition

when

the

associated fossils are also calcareous, but that they are generally

more or

less siliceous

where the associated and primitively

reous fossils are to any large proportion

silicified.

calca-

Excellent

examples of this are afforded by the occurrence of Stromatoporoids
and Devonian deposits. Thus in the Silurian

in the Silurian

Limestones (such as the Trenton, Niagara, and Clinton Limestones), in which silicification is comparatively infrequent, the
specimens of Stromatopora are generally calcareous, and in the

Magnesian Limestones of the Gruelph formation (Upper Silurian)
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being converted into dolomite.

Again, in the cherty limestones of the Corniferous series (Devonian), we find numerous Stromatoporoids in a siliceous condition,

and we

fiad at the

same time that nearly

all

the associated corals,

Brachiopods, and other originally calcareous

gone

silicification.

If

we

fossils

have under-

ascend, however, into the immediately

overlying shales and impure limestones of the Hamilton group,

we

find an

abundance of Stromatoporoids (sometimes

calcareous condition as

all

the other fossils of the formation.

Similar facts seem to be observable elsewhere, as
fact that the

specifically

same completely

identical with those of the Corniferous) in the

Stromatoporoids

of the

shown by the

"Wenlock Limestone of

Dudley, the Wenlock Limestone of Grotland, and the Devonian
Limestones of Devonshire resemble the fossils associated with

them in being calcareous*.
The microscopic characters of thin
little

sections afibrd comparatively

help in determining whether Stromatopora was originally

calcareous or siliceous.

In no

case,

however, have

we succeeded

were composed of distinct
and separate siliceous granules nor can any structure of a similar
nature be detected by the microscope in siliceous examples of
Stromatopora from which the matrix has been completely removed
in observing that the laminae or pillars
;

by the action of weathering or the use of
struction, however,

is

acids.

Such a con-

very readily observable in the case of Par-

ker ia.

Another

fact of a very

noteworthy character

is

brought out by

an examination of thin sections of the Stromatoporoids with the
microscope. In all cases alike, namely, whether the specimen be
purely calcareous or partly calcareous and partly siliceous, the
carbonate of lime forming the actual skeleton is invariably granu-

In other words, the skeleton is never composed of crystalline
but always of the granular ill-defined calcareous matter

lar.

calcite,

which

we

find also in the skeleton of the ordinary corals.

importance of this observation

made by

Zittel

is

(Neues Jahrb.

much enhanced by

The

the discovery

Mineralogie, &c. 1877) that

fiir

we have personally visited the Devonian Limestones of Devonshire, the Upper Silurian Limestones of Wenlock Edge and
Woolhope, and the great " Eifelkalk " of Germany, from all of which we have
made large collections of Stromatoporoids and in all these localities we find
* Since writing the above,

;

the above conclusions confirmed in all particulars.

That is

to say, the Stromato-

poroids are invariably calcareous where no silicification of the associated corals

and

shells has taken place.

—
MINUTE STEUCTURE OP STEOMATOPORA AND
some of the true

siliceous Hexactinellid
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Sponges have their ske-

leton replaced by carbonate of lime, but that in these cases the

replacing material has the form of crystalline calcite.
fore,

we should be

This, there-

justified in expecting to find also the case if

the Stromatoporoids had been primitively siliceous and had been

replaced by lime

;

no circumstances,

but in reality the calcareous skeleton

we have

so far as

is

under

observed, crystalline.

On

the other hand, the granular appearance of the carbonate of lime
is

a very strong proof that

constituted the primitive skeleton

it

of the Stromatoporoids.

As
mens

regards the actual condition of preservation in which specioccur, we find that there are five difi'erent states in which

the Stromatoporoids are found
(a)

In the

first place,

:

many specimens not

only have the skele-

ton entirely calcareous, but have the sarcode-chambers further
filled with calcareous matter in the form of transparent calcite.
This

is

the case with

all

specimens from beds where the

fossils

generally are unaltered, as in the Dudley Limestone (Wenlock)

and the corresponding limestones of Gotland, as well as in the
equivalent Niagara Limestone of North America.
It is also the
case, essentially,

with the Stromatoporoids of the Guelph Lime-

stones and of the Clinton formation of

these the sarcode-chambers are

filled

North America, though

in

with a crystalline aggregate

of dolomite instead of calcite.
(&)

In the second place, many specimens are found in which
is more or less completely calcareous,

the skeleton of the fossil

whilst the sarcode-chambers are infiltrated

with

silica.

natural or

When

this

artificial,

is

the

case,

more or less completely
whether

decalcification,

and whether applied to thin sections, to

polished surfaces, or to small fragments, results in the production
of a siliceous structure representing the casts of the sarcode-

chambers and interlaminar spaces, together, in some cases, with
the canals connecting these.
Transparent sections of similar
specimens show, as a rule, however, that the infiltration with
silica

has not been absolutely perfect.

porous skeleton of the

fossil

Ou

the contrary, the

seems to have been

first infiltrated

with water holding carbonate of lime in solution, resulting in the
deposition of a thin layer of small crystals of calcite throughout
the whole of the sarcode-chambers, and the space

was subsequently

filled

with

silica.

This

is

empty
shown by

still left

beautifully

the polariscope in specimens of this nature, the actual calcareous

;
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skeleton, with its delicate layer of calcite-crystals, remaining un-

changed, whilst the siliceous infilling of the chambers

Specimens of

coloured.

this

is brilliantly-

kind, infiltrated with

silica,

common

having their actual skeleton unchanged, are very
Corniferous Limestone of North America.

but

in the

These specimens, moreover, prove the important fact that the
filling the chambers and interspaces of the fossil is not

silica

amorphous organic

silica,

but crystalline doubly-refractive

for the use of crossed prisms produces the

most

silica

brilliant play of

colours in the siliceous infilling of the chambers, the variety and

intensity of tints being fully equal to

what we observe

in crystals

of quartz.
(c)

In the third

place,

skeleton of the fossil
silica

is

we

find

specimens in which the actual

m.ore or less completely converted into

(often faintly granular under the microscope), whilst the

chambers of the organism are

filled with calcite.
In these speciwhether natural or artificial, results in the
.production of a reticulated siliceous framework, representing the
Specimens of this
true skeleton, the interspaces being hollow.
kind are not unknown in the Corniferous Limestone of North
America; but they lend no support whatever to the view that
Stromatopora was originally siliceous, for this is precisely the state

mens

decalcification,

of preservation in which almost all the fossils of the Corniferous

Limestone occur, such as Corals, Brachiopods,
undoubtedly calcareous to begin with.

&c.,

All these

which were

fossils,

namely,

have their primitively calcareous structure accurately replaced by
silica (often of a
filled

granular appearance), whilst their cavities are

with carbonate of lime.

It should also be noticed that small

specimens in this state of preservation, especially specimens

mounted

for microscopic examination, are not easily discriminated

from similar fragments of specimens of the second group, where
the skeleton is unaltered and the chambers have been filled in
with silica. This is especially the case when decalcification, natural or artificial, has been produced, as the resemblance of the
true silicified skeleton to the siliceous network representing the
successive tiers of sarcode-chambers is much closer than might be
imagined.
It may safely be asserted, indeed, that it would be
very difficult for any observer to discriminate with certainty between microscopic preparations belonging to these two groups
unless he had previously seen the actual specimens from which
they were taken, if it were not absolutely impossible. Against
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this source of error, however,
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we have guarded by the personal
we had previously-

preparation of our slides from specimens which

subjected to a careful examination by means of polished sections

and

acids.

{d) In the fourth place, there occur specimens (especially in

the Corniferous Limestone of North America) which unite in

themselves both the last-mentioned states of preservation, the
skeleton of the fossil in parts being calcareous, whilst the sarcode-

chambers are

with silica whereas in other parts the
and the chambers are filled with calcite.
Specimens of this nature require no further notice here, as they
teach us nothing that cannot be learned from an examination of
skeleton

infiltrated

;

siliceous

is

specimens of either the second or third group.
(e)
is

In the fifth

place,

we

find a

few examples in which not only

the skeleton siliceous, but the sarcode-chambers are likewise

filled

with

silica.

tute the only

As

In these

mode

cases, of course, thin sections consti-

of examination, as acids are wholly inefiective.

regards the general conclusion to be drawn from the various

classes of facts above enumerated,

it

appears to us to be unques-

tionable that the Stromatoporoids were originally calcareous in
their composition.

inevitable

when we

This conclusion seems to us to be rendered
consider that specimens of the Stromatopo-

roids are almost invariably calcareous in beds in which the accom-

panying fossils are also generally unaltered, and that they are
only found to be siliceous in strata in which the other fossils (undoubtedly calcareous to begin with) are

known

—

that in no case
show the skeleton to

silicified

to us does microscopic examination

be composed of distinct siliceous spicules or of separate sandgrains that many specimens are found in which the original

—

spaces of the fossil are filled with
is

more or

less entirely calcareous

silica,

—and

original calcareous skeleton has clearly

whilst the skeleton itself

that in

many

cases the

been coated to

its most
minute recesses with minute crystals of calc-spar before being
finally infiltrated with silica. If we were to believe that Stromatopora was originally and essentially siliceous, we should have to

believe that

it

had been, in innumerable instances, converted into

The researches of Zittel (" Die Hexactinelliden," Abhandl.
der k. bayer. Akad. der "Wiss. 1877) and of Sollas (" On Staiironema,'' Ann. & Mag. Nat. Hist. ser. 4, vol. xix. 1877) have,
indeed, shown that the Hexactinellid sponges are occasionally
more or less completely converted into carbonate of lime so that
lime.

;

—
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palaeontologists can no longer refuse to recognize and take into
account the possibility of the replacement of silica by carbonate
of lime. In this particular case, however, we should be compelled

to believe that this certainly unusual conversion of a siliceous

skeleton into a calcareous one had taken place just in the very

beds in which the

fossils, as a rule,

show no

alteration whatever

beds like the Wenlock Limestone of Britain and Sweden, and the

Trenton and Niagara Limestones and tlie Hamilton formation of
North America. On the other hand, when we meet with Stromatoporoids with a siliceous skeleton,

we should have to believe
we should have to

that this was their original constitution, and

account for the fact that these siliceous specimens are almost,

if

not quite, exclusively found in strata in which the unquestionably
calcareous corals and Brachiopods are for the most part also

sili-

The only other hypothesis, namely that the Stromatoporoids (like the Foraminifera) are sometimes calcareous and sometimes siliceous, we were at first not indisposed to accept but the
total absence of any composition out of distinct sand-grains in
the silicified specimens, and the existence of specimens partly
silicified and partly calcareous, have induced us to abandon this
This view, however, might be easily entertained if due care
view.
ceous.

;

were not taken to separate specimens showing the siliceous infilwhich the skeleton

ling of the sarcode-chambers from those in
itself

has been

silicified.

Minute Stuctuee of the Steomatopoeoids.
In studying the minute structure of any Stromatoporoid, it is
necessary to make sections in two directions namely, vertically or
radially, at right angles to the concentric laminae of the mass, and

—

liorizontally

laminae

*.

or

tangentially,

Sections of the

or

first

parallel

with the concentric

order are easily prepared

;

but

sections of the second order present greater difficulties, as the

concentric laminae are invariably more or less curved or undu*

Owing to the very variable form

of the colonies of the Stromatoporoids, the

terms vertical and horizontal can hardly be used with propriety to designate the

two kinds of sections above referred

to,

unless they are understood simply as

expressing the relation of the sections to the concentric lamina of the fossil.
prefer, therefore, to use the terms " radial" and "tangential," the former

We

indicating all sections which are parallel with the " radial pillars,"

cut the concentric laminae at right angles, whereas by the latter
all sections

ever

may

which are approximately

and which
we understand

parallel with the concentric laminse,

what-

be the relation between the planes of these sections and the plane of

the general mass from which they are taken.

—
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and

it is

impossible to

make

-
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a section wholly in the plane

of any single lamina or interspace.

In studying the minute structure of the Stromatoporoids, we
have successively to consider the following points
If we make a ver1, The Internal Constitution of the Mass.
:

—

or radial section of any typical Stromatoporoid, such as

tical

we find that it is composed of
curved, undulating, but essentially horizontal " laminse," either

Stromatopora concentrica, Goldf.,

spread out in mass or arranged concentrically round one or more

and having wider or narrower interspaces between them.
by vertical or " radial " pillars, placed at
approximately similar distances, and dividing the " inteiiaminar
spaces" into a number of minute compartments. A horizontal
or tangential section of a similar form shows the transversely
divided ends of the "radial" pillars, along with winding or reti-

centres,

The

latter are crossed

culated lines representing the obliquely cut edges of successive

undulating laminse belonging to the horizontal series. In their
"
ultimate constitution both the horizontal laminse and the " radial
are composed of minutely granular carbonate of
which shows no structure beyond the occasional presence
indistinct reticulation, and which is entirely unafiected by
In sections of calcareous specimens, when of
rized light.
pillars

thinness, the laminse
it is

become more

lime,

of an

pola-

great

or less indistinct as a rule,

and

only in certain cases that they show perfectly distinct and

In some

defined outlines and do not exhibit blurred edges *.

specimens, on the other hand, the skeleton

silicified

out with great vividness between crossed Nicols, since
unafiected

itself,

brought

is
it

remains

whilst the filling of the spaces of the fossil ex-

hibits a brilliant play of colours.

Even in these

cases,

however,

the actual laminse and pillars are often invested by an irregular
crystalline layer or coating of carbonate of lime,

which remains

uncoloured.

—

Nature of the Radial Pillars. The verticalor radial pillars
most generally been regarded as
tuhes.
So far, however, as all ordinary examples go, we can entirely confirm Yon Hosen's observations (' Ueber die Katur der
Stromatoporen,' 1867), which clearly show that these "pillars are
2. Tlie

of a typical Stromatoporoid have

* For this reason, in dealing with the calcareous Stromatoporoids (as apart

from

silicified

been cut

power

specimens), the best results are obtained

down

to

an excessive degree of

tenuity,

when the

section has not

and when a low magnifying

(a 2 to 4-inch objective) is used.

LINN. JOURN.
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In no case have we certainly succeeded in

detecting any central cavity in the radial pillars,

when

their trun-

The
many forms are sometimes seen
aperture but we have never noticed

cated ends are examined in tangential or oblique sections.
tubercles which stud the surface of
to be perforated by a central
this

;

appearance except upon the weathered and partially exfo-

liated surface of silicijied specimens,

and even in these many of

the tubercles in question are undeniably imperforate.

We

are

therefore disposed to explain this aj)pearance as being due, not
to the real existence of a central canal in the radial pillars, but rather
to the fact that the pillars have been imperfectly

silicified, and the
unchanged carbonate of lime in their interior has been subsequently
In general form, the radial pillars are usually
dissolved out.
expanded at the points where they coalesce with the horizontal
laminae which they connect, and attenuated in their central portions, and, though occasionally oblique, they mostly have a verIn some cases they are partially rudimentary,
tical direction.

Fig.

Stromatopora
a.

Under

surface, of natural size,

and openings of water-canals,
tical section, to show internal
Limestone, Canada.

b.

2.

tuberciolata.

showing the wrinkled basement-membrane
c. Ver-

Portions of upper surface, enlarged,

structure, magnified.

(After Nicholson.)

From

the

Corniferous
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lamina above that from which they
In such cases they appear in weathered specimens as so
many elevated tubercles on the surfaces of the laminse. In some
cases, which will be afterwards alluded to, they are replaced by
downward inflexions of the horizontal laminae themselves and
in some aberrant forms, which will be noticed hereafter, they are
Though they may be accidentally superimposed
entirely absent.
falling short of the horizontal

spring.

;

upon one another

in successive

interlaminar spaces, they are

clearly independent of one another in origin,

confined to their

own

and are severally
if they were

Even, therefore,

interspaces.

perforated centrally, they could not be compared properly with

the tubes of Tubipora or Fishdipora.
3.

The Structure of

the Horizontal LamincB.

—The

horizontal

laminse which form the greater part of the mass of a typical Stro-

matoporoid appear in vertical sections as so many continuous concentric layers, whilst in horizontal sections they are necessarily

only visible where their cut edges

may be brought

consequence of their undulations.
to a certain extent studied

by means of

thin, slices

the microscope, since vertical sections simply cut
versely and leave

many

sections cannot be

points unelucidated

made

to

into view in

They can therefore be only

;

prepared for

them

trans-

whilst horizontal

show more than the most minute

portions of the surface in the plane of any single lamina.

We

have therefore to rely principally upon the appearances presented
by the horizontal laminse as exposed on the surface of unaltered
still better, as seen in weathered or
which the skeleton has been silicified.
Even when examined, however, both by sections or by weathered
specimens, even when beautifully preserved, the horizontal
laminse do not present such clear or such uniform appearances
that a positive opinion as to their minute structure can be rashly
formed. On the contrary, it would appear that the actual structure of the horizontal laminse is different in difii'erent Stromato-

calcareous specimens, or,
decalcified specimens in

poroids.

In a great many Stromatoporoids (such as Stromatopora
tella,

stria-

D'Orb., S. granulata, Nich., S. tuberculata, Nich., &c.) the

surfaces

of

surfaces

are

the horizontal laminse

as

seen to be studded with

exposed on weathered
elevated

granules or

sometimes extremely minute, sometimes large, papilliform, and prominent.
These elevations are sometimes simply
rounded at other times they are confluent, and form vermiculate
15*
tubercles,

;
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eminences.
Some of them are apparently broken radial pillars,
and perhaps they are in general incipient structures of this nature.
Most of these tubercles are clearly imperforate but it is not
uncommon in silicified examples, as before remarked, to find a
;

number

by a central tube. If
must serve to place the succesbut, as above stated,
sive interlaminar spaces in communication
we have only detected them in silicified examples, and we are inIn
clined to think that they are due to imperfect silicification.

variable

of the tubercles perforated

these tubes are natural, then they

;

the tuberculate Stromatoporoids just alluded to (such as S. granu-

whether we take calcareous or silicified examples, and
however exquisite may be the state of preservation, we have
hitherto failed to satisfy ourselves of the existence of any openings piercing the laminae between the tubercles, and placing successive interlaminar spaces in communication, though it seems
lata, Nich.),

most

On

likely that such really exist.

the other hand, there are forms (such as Stromatopora no-

and Syringostroma densa, Nich., and various forms
from the Devonian limestones of Devonshire and of the Eifel) in
which the surfaces of the horizontal laminae are smooth and exhibit
no tubercles, while they are rendered minutely porous by the
presence of innumerable apertures. These openings may be
extremely minute, or they may be of comparatively large size and
dulata, Nich.,

of a vermiculate character, in which latter case the horizontal

laminae assume a kind of trabecular or loosely reticulate structure.

There cannot, therefore, be in these cases any doubt that the
interlaminar spaces communicate with one another directly by
canals passing vertically through the horizontal laminae, and entirely

independent of the radial

pillars.

That some such com-

munication, to a greater or less extent, exists in

all

the Stromato-

poroids appears to be exceedingly probable, though
failed to satisfy ourselves of its existence in

of the difficulties connected with this

is

we have
One

some forms.

that of demonstrating

any perpendicular tubules passing through the horizontal laminae
in transparent vertical slices

of the

nature ought to show these tubuli
very

many

if

fossil.

Sections

they are present at

of this
all.

In

cases, especially in unaltered calcareous specimens,

the substance of the horizontal laminae in very thin sections be-

comes so

ill-defined that,

in

even by the use of the polariscope,

it is

make out whether tubules are present or not. Even
cases where we know that the interlaminar spaces communicate

impossible to

MINUTE STEUCTUBE OF STEOMATOPOEA AND
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(as in S. nodulata, Nich.), thin vertical sections

no conclusive evidence of the existence of these connecting-

—the cut edges of the horizontal laminse appearing

as granular

or subreticulate continuous lines, vvdth only occasionally faint indications -of a vertical tubule

marked out by

In

clear calcite.

Syringostroma densa, again, where the horizontal laminae are similarly perforate, the substance of the fossil is so dense that the
is unsatisfactorily shown by vertical
though there are undoubted indications of their exisThere are also indications of the presence of similar

evidence of vertical tubules
sections,

tence.

vertical tubes in Clathrodictyon cellulosum, Nich.

these also are but obscurely marked.

Some

this point (though likewise unsatisfactory)

&

Murie, though

further evidence on

may be

derived from

the examination of specimens Avhich have preserved their calcareous skeleton but have had their sarcode-cavities infiltrated with
If we examine a vertical polished section of such a specimen by means of a strong light reflected from the surface, and
by the help of a lens, we can sometimes satisfy ourselves that the
silica.

sarcode-chambers of successive interlaminar spaces are connected

by perpendicular tubuli which have been

filled

with

silica,

and

thus take on a higher polish than the calcareous and unchanged
skeleton
is

itself.

In

decalcified

examples of similar specimens it
minute threads of silica pro-

also sometimes possible to trace

ceeding from the rounded masses of
original sarcode-chambers.

This

silica

which represent the

we observed with

tinctness in a specimen belonging to Principal

especial dis-

Dawson, which

W. B. Carpenter was so kind as to allow us to examine.
Another question of importance is as to whether the horizontal
laminae possess any system of tubuli running horizontally, and
Dr.

therefore approximately parallel with their surfaces, in their actual

substance.

Our

investigations on this point lead us to believe

that no such canal-system exists in the substance of the concen-

In some specimens, in which the skeleton has been
and the calcareous filling of the chambers has been dissolved out, the cut edges of the laminse as exposed in vertical
sections have a cellular structure, but it cannot be said whether
tric laminae.
silicified

this is

due to the presence of horizontal tubules or to the

exis-

tence of the vertical tubules before mentioned, or whether, rather,

may not be due simply to imperfect silicification. The last view
seems to us most probable. Many forms, again (such as the speciea
of Syringostroma and Camostroma), possess a system of branched

it
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or radiating canals or grooves which are approximately horizontal,
and which are arranged in minor systems round numerous secondary centres. These canals or grooves, however, as we shall hereafter show, have no distinct walls, are of comparatively large and
not microscopic dimensions, and perforate the horizontal laminae
obliquely, a large portion of their course being thus in the inter-

laminar spaces.

In fact they appear to be often confined to a single

interlaminar space, and thus to be more of the nature of branched
grooves on the surfaces of the horizontal laminae than actual canals.

In no

case, certainly,

do these canals run

in the horizontal laminae,

BO that they do not constitute a canal-system comparable to mi-

croscopic tubuli of certain of the Foraminifera.
('

Dawn

which

Principal

Dawson

of Life,' p. 159) describes a specimen of Coenostroma in

" the plates are traversed

by tubes or groups of tubes, which

in each successive floor gave out radiating and branching canals

exactly like those of Eosoon, though

We

more regularly arranged."

have not, however, seen any traces of these in anj of the

specimens which we have examined

Dawson

;

and

it

is

possible that Dr.

merely alluding to the radiating canals

is

wliicli

are

found in Coenostroma, Caunopora, and other forms, and which, as
M^e have remarked, do not properly form a canal-system in the
substance of the skeleton of the
4.

The Barcode- cliamhers.

fossil itself.

—The

general form and arrangement

of the sarcode-chambers of the typical Stromatoporoids can be

best studied in naturally or artificially decalcified specimens in

which the skeleton has been silicified, or, on the other hand, in
decalcified specimens in which the skeleton has remained calcareous whilst the cavities have been infiltrated with silica. In the
first class

of specimens

we

find the horizontal laminae to

be sepa-

rated by spaces of very various width in different species, these
interspaces being in turn broken
vals

by the

radial pillars.

up

at shorter or longer inter-

In the second

specimens we
we can thus study

class of

get casts in silica of the sarcode-chambers, and

form and arrangement more minutely. In these
find that each interlaminar space, though on the
whole continuous, is really composed of a number of separate
rounded chambers, connected by wide openings and marked ofii"
by the radial pillars. Hence the siliceous cast of a single intertheir general

specimens

we

laminar space presents us with a layer of rounded oval or circular
siliceous masses,

connected with one another on

all

sides

by stolons

of silica of considerable size, and separated by small perforations
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left

by the dissolution and removal of the radial pillars.
In a large number of Stromatopo5. Radiated Water-canals.
roids the entire mass is perforated at intervals by numerous systems of horizontal or slightly oblique water-canals, as has been
These canals usually radiate from a large
already alluded to.
number of independent centres, each of which is elevated above
the surface, in many instances, as a conical eminence of greater
In weathered specimens in which the surface is
or less height.

—

shown, or in horizontal section, these canals are often admirably
displayed, and they are seen to bifurcate frequently as they diverge

from their respective centres. We have not been able to show
that they start in a median canal except in some cases
and
though their course is approximately parallel with the concentric
layers of the mass, they are usually slightly oblique, and therefore
pass from one interlaminar space to another, perforating the
They are not bounded
laminag themselves in an oblique maimer.
walls,
and
they
hardly
be
regarded
in any proper
definite
can
by
sense as being canals which run in the actual steleton. These
;

Stromatopora Hinclei.
a.

Upper surface of aportion, natural

internal structure, enlarged,

From

tlie

Niagara Limestone.

c.

size.

b.

Vertical section of same, showing

Enlarged view o^ a piece of the upper surface.
(After Nicholson.)
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radiating canals have been considered a generic character (dis-

tinguishing Ccenostroma)
different affinities,

and

;

but they are present in forms of

very-

does not appear to us that they can be

it

used as a ground of generic distinction. They are especially well
tydeveloped in forms such as Stromatopora constellata, Hall,
pica, Von Eosen, S. astroites. Von Rosen, S. elegans, Von Rosen,
^S*.

8. Schmidtii,

Hall

Von Eosen,

& Whitf

,

8. granulata, Nich.,

Caunopora planulata.

Stromatopora (^Coenostroma) incrustans, H.

{Ccenostroma) solidula, H.

& W.,

& W., 8.

Syringostroma densa, Nich., and

Syringostroma columnaris, Nich., &c. In the forms which one of us
has termed Syri/iigostroma (Nich. Pal. Ohio, vol. ii.) these radiating
canals are of specially large size, and in vertical sections their cut

ends are conspicuously seen as so
6.

ficial

Vertical Water-canals.

many

large

rounded apertures.

— Many Stromatoporoids show super-

openings of very considerable

size,

which are apparently the

apertures of canals leading through the mass in a direction upon
the whole more or less perpendicular to the concentric laminae of
the mass.

These canals have no distinct walls, and their apertures

vary in size from half a line or less up to a line or more. Their
function can hardly be any other than that of conducting the external water into the interior of the mass, or, as is more probably
the case, of carrying off the water which has circulated through
the colony, and their external openings have been compared with

lu many forms these openings
the "oscula" of the Sponges.
all
but
they are very well marked in
at
detected
have not been
;

others

{e.

g.

in

some specimens

of Stromatopora striatella,

D'Orb. ?, in 8. Eindei, Nich., 8. tuherculata, Nich., 8. ponderosa,
Nich., and 8. ostiolata, Nich.)*.
In a hitherto undescribed Stromatoporoid from the Trenton
Limestone, which appears to be clearly of generic importance
{Stromatocerium, Hall ?), the entire mass is perforated by vertical

which are destitute of walls, and which are placed close
together and appear to communicate with large and irregular
canals,

lacunee in the mass,

now

filled

with calc-spar.

As

will

be subse-

quently mentioned, this singular form differs from all the normal
Stromatoporoids, not only in the number and closeness of the
canals just spoken of, but also in the total absence of vertical
* These tubes have been supposed to be simply the work of boring Annelids
or other organisms
larity of

;

but we cannot accept this view, and their number and regu-

arrangement in

S. ostiolata, Nich.,

belong, whatever ibeir nature

may

be, to the

would conclusively prove that they
Stromatoporoid

itself.
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pillars crossing the interlaminar spaces,

the surface

is

and in some other chaspecies in which

Having seen no example of this

racters as well.

weathered,

appear superficially

we

are unable to say

how

these canals

but in horizontal sections they seem to be

;

generally oval or elongated canals or wall-less spaces, freely open-

ing into the interlaminar spaces.
7.

Tubes

o/"

Caunopora.

— Of

a very different character to the

preceding are the vertical tubes found in the genus Caunopora.

The only example of this genus that we have been able

to examine

by means of microscopic sections is Caunoporaplacenta,V\\\]].., from
In this form the general
the Devonian rocks of Devonshire.
structure of the mass

is

very similar to that of a typical Stroma-

topora, such as S. striatella,

D'Orb., except that the radial

are not so well developed.

There

that the entire mass

is

is,

pillars

however, the special feature

perforated by numerous discontinuous (?)

vertical tubes penetrating the horizontal laminae at right angles.

These tubes have strong calcareous walls, are about g line in diameter, have no vertical septa, but sometimes exhibit transverse
calcareous plates, which look like continuations through them of
the horizontal laminae. The tubes are also sometimes connected

Prom the
by transverse tubular canals of considerable size.
general form of these tubes, from their strong calcareous walls,
and from the occasional presence of lateral connecting-tubes, we
were led to think it possible that Caunopora might have been
founded upon species of Stromatopora which had grown round and
gradually enveloped a colony of Syringopora.

Some

silicified

spe-

cimens of a Caunopora from the Devonian of Canada certainly
look very like this. The tubes of Caunopora, however, are hollow,
or at most have a few simple transverse tabulae

;

and we have

seen no traces in them, either in vertical or horizontal sections, of
the infundibuUform tahulcB so characteristic of the SyringoporcB.

"We have

also

many

silicified

specimens of Caunopora {Stromato-

pora) perforata, Nich., in which the surface, with the openings of
these tubes,

is

well seen.

In

this species, the entire fossil

forms

a thin and extended expansion, and the mouths of the tubes are
all slightly

Had

elevated above the surface.

round a pre-existent Syringopora,

it is

the fossil grown

hardly possible for

it

to

have presented these characters.

Por the above reasons we are inclined at present to reject the
view originally put forth by Ferd. Eoemer, and subsequently
adopted by

Von

Kosen, that Caunopora

is

founded upon Stroma-
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desire to speak with diffidence

this point, as we should require more material than has as yet
been available to us before arriving at a final and positive conclu-

sion *.
8. Ooncentric Arrangement of tlie Chambers round Vertical
Columns.— 'Most of the Stromatoporoids show a tendency to a
concentric arrangement of the horizontal laminae round an indefinite number of minor centres, this being especially well seen in
weathered and silicified specimens, though others exhibit little
In gyring ostrorna columnaris,
or nothing of this peculiarity.
Nich., however, and in an undescribed Stromatoporoid (which we
shall name 8tylodictyon retiforme) from the Hamilton formation
of Canada, this tendency is especially well marked, and is accompanied by the feature that the minor centres round which the

chambers are arranged have the form of vertical columns, which
run through the mass in a perpendicular direction and attain a
very considerable size (from g to 1 line in diameter). In the
Hamilton species just mentioned, these columns (which must not
be confounded with the vertical pillars crossing the interlaminar
spaces) are composed of reticulate calcareous matter,

by

far

more dense

than the general mass, and sometimes traversed by a ver-

tical canal in

the centre. In Syringostroma columnaris the columns

are composed centrally of granular calcareous matter, apparently

and not reticulate, placed on an average about
Whatever be the minute structure of the columns,
the chamberlets are arranged round them (as seen in horizontal
quite imperforate

one

line apart.

sections) in from two to four concentric rows, the interspaces between these being filled up with the ordinary reticulate structure

of Stromatopora.
9.

Departures from

tlie

ordinary Type o/'Stroraatopora.

typical forms of the Stromatoporoids, as

posed essentially of a system of more or

we have

less

—All the

seen, are

com-

porous or reticulate

by interlaminar spaces, which in turn
by numerous solid calcareous pillars having a vertical
direction.
There are, however, several departures from

horizontal layers separated
are crossed

or radial

* Since the above was written we have obtained a very extensive series of
Caunoporm from the Devonian Limestone of Devonshire. These we liave not
yet had time to investigate microscopically but an examination of their characters, especially as shown by cut and polished specimens, enables us to afErm
;

with certainty that the tubes of Caunopora unquestionably belong to the or-

ganism

itself,

and that they have no connexion whatever with 8yrwgo2'>ora.

—
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tbe same

great systematic group, the following being the most important

:

In a Stromatoporoid already referred to from the Trenton
Limestone of North America, we find various remarkable peculi(a)

In the

arities.
is

whilst the general aspect of the fossil

first place,

unmistakably Stromatoporoid, we find that

it

possesses only

the crowded concentric laminge which characterize the typical

These horizontal laminge are of considerable
and are separated, as usual, by well-marked interlami-

Stromatoporoids.
thickness,

nar spaces

;

but the

latter are quite open,

and there

is

a total

absence of the vertical or radial calcareous pillars which occur in
the normal Stromatoporoids.
absent, but the whole mass
canals,

which are

destitute

is

Not only

are the radial pillars

perforated by innumerable vertical

of walls, and which open directly into

the successive interlaminar spaces, which they penetrate, as well
as into irregular

skeleton.

open spaces or lacunae in the general laminated
in vertical sections, this form diff"ers from the

As seen

and
and large-sized canals

normal Stromatoporoids

in the absence of the radial pillars

in the presence of the

numerous

vertical

which divide the horizontal laminae into so many short sections of
an oblong form whilst in horizontal slices we no longer see the
;

truncated ends of the radial

pillars.

On

the contrary, horizontal

show us nothing but the irregularly and obliquely-cut
edges of the horizontal laminae, often arranged concentrically round
minor centres, and sometimes showing indications of a minute
This form is tolerably
canal-system traversing their substance.
abundant in the Trenton Limestone, and we have obtained it from
It is clearly generically distinct from the
several localities.
normal Stromatoporoids, and must receive a distinct name. It
is, however, very probably the form upon which Hall founded his
genus Stromatocerium, and we would propose to revive this name
for it.
Hall's Stromatocerium rugosum was obtained from the
sections

New York, which is only a
and as we are acquainted with no
typical form of Stromatopora (indeed with none but this) as occurBirdseye Limestone of the State of
subdivision of the Trenton

ring in this formation,

;

it is

highly probable that our specimens

Hall abandoned his generic title simply
from the general resemblance of his specimens to Stromatopora, in
and our specimens certainly cannot
the broad sense of the term
are identical with this.

;

be referred to Stromatopora in the restricted sense of the name.
Whether our form is specifically identical with Hall's Stromato-
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we have no means

of de-

termining.

Another singular form, which we propose to distinguish by

(h)

the generic title of Pachystroma, and of which

we

possess many-

specimens from the Niagara Limestone of Canada, though clearly
Stromatoporoid in

its

general characters, exhibits features even

more singular than the preceding.

The fossil

exhibits the general

form of the Stromatoporoids, consisting of irregular subheraispheric masses, composed conspicuously of numerous concentric
calcareous layers but these layers are of comparatively enormous
;

thickness (averaging about a line, but

sometimes double this
from one another, they
are either in direct contact, or they are only separated from one
another by irregular aud narrow intervals. There are therefore
thickness),

no

and though perfectly

distinct

" interlaminar spaces " in the proper sense of the term,

necessarily no "radial pillars."

When

and
examined by means of

transparent vertical sections, the great concentric laminae are seen

composed of porous calcareous

composed
some distance from one
another, and only brought clearlj?^ into view by the use of polarized light.
The concentric laminae are also perforated by nume^
rous delicate, but irregular and generally remote, vertical tubules
to be

tissue, principally

of vertical irregular fibres placed at

;

but their surfaces, as seen in fractured or weathered specimens,
cannot be shown by the use of a hand-lens to be minutely porous,

though doubtless really so. The surface of weathered specimens
also shows radiating, branched, "subdermal " canals, placed round
numerous independent centres, precisely as in the so-called GoenostromoB.

Horizontal sections show simply a loosely reticulate cal-

careous network, of an irregular character aud granular structure,

with oblique sections of the radiating water-canals.

many

however, as in so

In these,

of the thin sections of the calcareous spe-

cimens of the Stromatoporoids, the use of polarized light

is

almost

essential to a proper deteimiinatiou of the intimate structure.

In another group of unquestionable Stromatoporoids, the
is extremely like that of the typical StromatoporoB but the horizontal laminae and radial pillars are completely
merged in one another, so as to be incapable of separation as di(c)

general structure
;

stinct structures
though both of them exist in a modified form,
and the interlaminar spaces are present as well. One of the
;

forms belonging to this group is very common in the Clinton
formation in North America, and often attains very considerable
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dimensions, forming flattened elliptical masses from six inches to
a foot in diameter

and tbe same form

;

Limestone in Canada *.
is

found in

is

almost undistinguishable from Stromatopora

which

it

tlie

Niagara

When superficially examined, this
striatella,

species

D'Orb.,

and density

closely resembles in the extreme closeness

When

examined, however, by means of
thin vertical sections, this form is found to differ fundamentally
of

its reticulate tissue.

from S.

striatella in not consisting of distinct horizontal laminse,

separated by interspaces crossed by radial

On

pillars.

the con-

trary, the entire structure is minutely vesicular, like a GystipJiyl-

much more

lum, but

delicate,

composed of innumerable oval

vesi-

placed in concentric lines, and very often opening into each

cles

In other words, the horizontal laminse
number of small oval cavities, which
may or may not be separated from one another and when these
inflections are so pronounced as actually to separate contiguous
laminse, then they represent the " radial pillars " of the normal
other at both extremities.

are inflected so as to form a

;

Stromatoporoids.

Another form belonging to this group is a large massive Stromatoporoid from the Corniferous Limestone of North America,
of which

we

possess numerous well-preserved examples,

which, however, are infiltrated with
generally remaining calcareous.

ture

is

In

silica,

this

all

of

the skeleton itself

form the minute strucon a
composed of

essentially similar to that of the preceding, but

comparatively gigantic

scale.

oval or elongated cells with

The

entire

mass

is

calcareous walls, generally about

three to a line, placed in horizontal rows, and sometimes opening

Though the longitudinal

one into the other by wide apertures.

apposition of the cells in concentric and parallel rows gives the

appearance of there being distinct horizontal laminse, each vesicle
has

its

own proper

walls as a rule, as

is

distinctly

shown

in

many

instances where two vesicles are placed end to end without their
coalescing.
The vesicles, however, may be regarded as
produced by the rapid undulation and inflexion of the horizontal

walls

laminse, the " radial pillars" not existing as distinct structures.

Horizontal sections show a similar network of oval vesicles
*

We have recently

found a precisely similar form to be of quite common
West of England and though we

occurrence in the Wenlock Limestone of the

have not yet been able to make thin

slices

of this,

;

we

are led to think it possible

that the form usually termed Sfromatopora striatella, D'Orb.,

none other than

this.

may

really be
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When examined with low powers,
and especially with the use of polarized light, the walls of the
vesicles sometimes exhibit the appearance of being traversed by
numerous vertical tubuli, placing contiguoris vesicles in sucThis structure would be
cessive layers in direct communication.
very closely similar to that of the Foraminiferal genus Tinoporus
but we cannot assert positively that it exists, though we have

with wide and open meshes.

;

The surfaces

paid special attention to this point.

when exposed

this form,

of the layers in

in weathered specimens, usually

show

nothing but the oval siliceous casts of the sarcode-chambers,
These
separated by vermiculate and anastomosing depressions.

two forms appear

to us to

be so fundamentally distinct from

Stromatopora proper, in spite of their close general resemblance
to

it,

that

dictyon.

we propose

We

vesiculosuin,

(d)

them

a special

name

and the Corniferous form

Lastly,

respects

to give

propose, further, to

we may note

resembling

the

name,

viz.

Glathro-

the Clinton species G.

G. cellulosum.

the occurrence of forms in most

Stromatoporoids in appearance and

general arrangement, but having merely a loosely reticulate and

minute structure. The only specimen we have of this
from the Cincinnati group (Lower Silurian) of WaynesOhio, and is completely silicified, the skeleton being con-

indefinite

group
ville,

is

verted into

flint,

and the interspaces

filled

with transparent

silica.

In general form the fossil is Stromatoporoid, composed of concentric shells, and having an undulating surface, elevated into
conical prominences.

Internally the skeleton

culate and porous, traversed

minor centres.

Our

is

irregularly reti-

by canals which often

investigations

of this

radiate from

specimen,

sufficient to indicate its distinctness as a separate type,

though
have not

been carried so far as to justify us in giving it a separate title.
Forms of an apparently similar nature occur in the Corniferous
Limestone (Devonian) of Ohio, but we have not hitherto been
able to examine these minutely.

—

10. Glassijicaiion and Types of the Stromatoporoids.
The
Stromatoporoids have generally been grouped and classified in
accordance with certain well-marked external features, such as

the presence or absence of radiating horizontal water-canals, the
presence of vertical tubes penetrating the mass, &c. These
characters are sometimes sufficient (as in the case of the vertical
canals of Gaunopora)
but more minute examination has shown
;

that others, formerly relied upon as tests of generic distinction,
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structure are very

Thus the radiating surface-canals which induced
Wiuchell to found the genus Coenostroma are found in forms
different.

having the intimate structure of Stromatopora, in the utterly
abnormal Pachystroma, and (in an especially well-marked form)
in the

group of Stromatoporoids designated by one of us Syringo-

stroma (Nicholson, Pal. Ohio,
that
their

we must

vol.

ii.).

It appears, therefore,

back in classifying the Stromatoporoids upon

fall

ultimate constitution as shown by the microscope, dis-

carding such general features as the presence of radiating surface-

grooves and w^ater-canals, and relying solely upon the different
modes of arrangement of the minute elements of the skeleton.
In this case, such genera as Coenostroma, Winch ell, and Syringostroma, Nich,, will have to be abandoned and redistributed, or
possibly retained as subgenera.
In the followiug pages we shall

bring forward a provisional arrangement of the Stromatoporoids,

based upon their minute structure, and excluding in the meanwhile
all types which do not appear to us to be easily recognizable.

Steomatopora, Goldfuss.

{a)

(Petrefacta G-ermaniae, 1826.)

Skeleton (" sarcodeme ") consisting of concentric calcareous
laminae, separated

by

distinct " interlaminar spaces,"

which are
In some cases

crossed by numerous vertical "radial pillars."

there are radiating water-canals and surface-grooves placed round

minor centres.

Sometimes there are seen on the surface the

openings of large water-canals (" oscula ").
Habit.

body

as

—Forming
a nucleus

irregular masses, sometimes with a foreign
;

spreading out into extended expansions,

covered inferiorly by a thin striated calcareous membrane (" epitheca"), or growing in thin layers parasitically upon foreign
objects.

Type.

— Stromatopora polymorplia, Goldfuss.

"We have not personally had the opportunity of examining
specimens of 8. polymorpha, but judging from the figures and
descriptions of authors, and especially from those of Von Rosen,
there can be no doubt that

the above definition.

proper will include

all

its

minute structure

is

as indicated in

If this be the case, then Stromatopora
those Stromatoporoids in which the skele-

ton consists of concentrically disposed horizontal laminae, the

—
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interspaces between which are crossed with
larity

more or

less regu-

by well-developed and complete radial pillars, producing

the tissue of regular quadrangular

cells

which forms such a

characteristic feature in vertical sections of forms of this type.

Among the forms which we have examined ourselves, we may
mention as belonging to the same type S. (Goenostroma) granulata, Nich.,

S.

tuberculata, Nich., S.

ostiolata,

Nich.,

/S.

nulli-

poroides, Nich., S. nodulata, Nich., and/S^. {Ocenostroma) discoideum,

Lonsd.

It appears, also, that S. typica,

sp.

Von

Eosen, and

expansa, Hall and Whitfield, should be placed here

many other forms with whose
we have but an imperfect acquaintance.
are doubtless

;

>S',

and there

internal structure

Fig. 4.

Stromatopora {Caunopora) perforata.
a.

Fragment showing the

osculiferous tipper surface, of natural

Vertical section exhibiting internal structure, magnified,
section, very slightly enlarged,

structure.

From

c.

size.

b.

Another vertical

showing more especially the perpendicular canal-

the Corniferous limestone, Port Oolborne, Ontario.

(After

Nicholson.)

"While all the above agree in the peculiar form and arrange-

ment of the minute elements of the skeleton, they present various
differences in structure, some of which will probably be found to
be of

sufficient

importance to serve as a basis for the establish-

ment of subgenera.
S. polymorpJia,

Goldfuss, and S. typica,

Von

Eosen, exhibit

very clearly two sets of pores, which penetrate the concentric
laminae and open on the surface.

minute, and
tures " or

may

Most

of these pores are very

perhaps be compared with the " inhalant aper-

"pores" of Sponges; while others are much

larger,
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are often placed at special points, and may correspond with the
" exhalant pores " or " oscula " of Sponges.
Both also exhibit

the radiating surface-grooves and canals which are present in the
so-called CoenostromcB.

Similar radiating canals are present in

S. (Coenostroma) discoidea,

Lonsd., 8^ granulata, Nich., and S.
though in these instances they appear to be
confined to the superficial layer, and to be mere subdermal
grooves.
In other cases no such structure can be detected. In
qstiolata, Mch., there are well-developed and regularly disposed apertures of large size (" oscula " ?). In some cases (e. g.
S. nodulata, Mch., and S. nulliporoides, Nich.) the surface is
smooth
but it is generally covered with miliary granules,
tuherculata, Nich.,

^S*.

;

tubercles, or vermicular ridges.

The

geological range of Stromatopora proper, so far as our

personal observations go,
(h)
('

Skeleton

is

Upper

Silurian

Caunopora,

own

and Devonian.

Phillips.

Palseozoic Eossils of Cornwall,' &c., 1841.)

sarcodeme ") massive or expanded,

("

its

general

structure very similar to that of Stromatopora proper, but the
concentric laminae minutely undulated and inflected, and the
radial

often

pillars

dictyon).

The

more

or less rudimentary (as in

reticulated skeleton

is

Olathro-

perforated by large tubes

half to one line in diameter), which have strong calcareous walls,

are open throughout, or crossed by a few remote horizontal partitions, are

sometimes connected with one another by lateral tubes,

are in the main perpendicular to the concentric laminae, and

open on the surface in the form of large rounded apertures.
Gaunopora placenta, Phill.
In this section we must also place G. {Stromatopora) perforata,
Nich., from the Corniferous Limestone of North America.
The
chief point by which this type is distinguished from Stromatopora
finally

Type.

proper

—

is

the presence of vertical tubes, with definite walls,

perforating the entire mass.

As

microscopic examination of

the only Devonshire example

has been previously stated, the
of

our disposal does not allow us at present
to accept Ferd. Eoemer's suggestion that the genus is founded
upon specimens of Stromatopora vshich have enveloped a coral*.
Phillips's G. placenta at

* As we have before remarked, we are

now

in possession of a fine series

of specimens of CoAcnopora from the Devonian limestone of Devonshire, whiclt

seem to render

it

certain that the tubes of this form are really part

of the Stromatoporoid

itself,

and that they are not due

has simply enveloped a coral of the type of Syringopora.

LINN. JOUBN.

— ZOOLOGT, YOL. XIY.

and parcel
'

to the fact that the latter

IG
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occurs in the same strata, and which

presents any resemblance to the tubes of Gauno;pora, is Syringopora and we most freely admit that there is a singular resem;

blance between the two.

show, however, that

its

structures of St/rinffopora

that

Microscopic sections of Cmmopora

tubes want
;

so that

all

the characteristic internal

we must

provisionally conclude

to deal here with a structure really belonging to tlie

we have

Stromatoporoid, and certainly sufficient to warrant

its

generic

separation from Stromatopora.
The range of Caunopora, so far as we can speak ourselves,
exclusively Devonian.
(c)

CLATnBODiCTTON, Nich.

&

is

Murie.

Skeleton (" sarcodeme ") massive, closely resembling Stromatopora in superficial aspect and general appearance and structure,
but differing in the fact that the concentric laminae are minutely
undulated, and inflected at short intervals, so as to give rise, to
successive layers of oval or rounded cells or vesicles, which are
usually distinct, but at other times open into one another by the
There are thus no
imperfection of their lateral boundaries.
"radial pillars" as independent structures; but their place is

taken by partial or complete inflexions of the horizontal laminae
bounding the interlaminar spaces, which are bent in such a way
as to divide the space into complete or incomplete oval compart-

ments. Horizontal section simply reticulate. Surface tuberculate.
ClatTirodictyon vesiculosum, Nich. & Murie.
Type.

—

(xeological

Mange.

—Upper Silurian and Devonian.

no part of the object of the present paper to enter into the
we may as well append here brief specific diagnoses
of the only two forms of this group known to us, both of which are new.]

[Though it

is

characters of species,

Clathrodictyon vesiculosum,
Spec. char.

— Skeleton

in

Nich.

&

Murie.

the form of cake-like expansions, from three

inches to a foot in diameter, one to two inches in thickness centrally,

Upper surface irreand exfoliating concentrically round the elevated
Internal structure of exceedingly fine and
Surface smooth.
points.
close-set horizontal or slightly undulating laminae, of which about
twenty or twenty-five occupy the space of one line (counting in the
but thinning out towards the circumference.
gularly undulating,

intervening interlaminar spaces as well).

The interlaminar

spaces

divided into minute lenticular cells formed by curved inflexions of

the horizontal laminae.
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viewed in vertical sections,

re-

sembles that of a Cystiphyllum; but the vesicles are so minute that iu
merely polished slices the hand-lens will hardly reveal any structure at all.

In

its

general

the

characters

fossil

resembles

that

usually labelled

D'Orb. but it is densely and closely vesicular
in structure, and the examination of thin sections with the microscope at
once shows its entire distinctness from Stromatopora proper.
Stromatopora

Form.
Ohio

striatella,

hoc.

8f

(infiltrated

;

— Common in

the Clinton formation of Yellow Springs,

with dolomite)

not so

;

Upper

stone of Thorold, Ontario.

Clathrodictyon CELLULOSUM,
Spec, char.

— Skeleton

Nich.

in the

Niagara Lime-

Coll. Nicholson.

&

Murie.

forming irregular masses or thick expansions,

which attain a considerable
the space of one

common

Silurian.

size.

Horizontal laminae about four in

form complete or incomplete
which divide the interlaminar spaces into a number of
irregularly oval vesicles, of which about three occupy the space of one
line, inflected so as to

partitions,

Surface tuberculate or granulated, the tubercles apparently

line.

occasionally perforated.

This beautiful species was

first

discovered by our friend Mr. George

Jennings Hinde, who at once recognized

its distinctness from previously
recorded forms, and pointed out the fact to one of the present writers.

we have seen are either actually silicified, or are
the skeleton remaining in the latter case calcareous.

All the specimens which
infiltrated

with

silica,

In excessively thin vertical sections, the walls of the vesicles of the mass, in
parts, present the

appearance of being perforated by minute tubuli

we have been unable
though,

established, this

if

;

but

to satisfy ourselves of the reality of this appearance,

would throw an important

light

upon some

questions as to the minute structure of the Stromatopoi'oids.

Form.

8f

hoc.

— Common

Wainfleet, Ontario.

{d)

Coll.

in the

Corniferous Limestone (Devonian) of

Hinde and Nicholson.

Sttlodictton, Nich.

&

Murie.

Skeleton composed of laminae and interlaminar spaces, the

by radial pillars. The entire mass is supported
upon a system of vertical columns, vphich may be composed of

latter crossed

comparatively dense calcareous tissue, or may, in other cases, be
loosely reticulated,
canals.

Eound

and

vs^hich

are occasionally occupied by vertical

these vertical columns tbe horizontal laminae and

and
up with

interspaces are concentrically arranged in successive layers

the more or less extensive spaces between these are

filled

;

reticulated tissue disposed in horizontal layers or irregularly.

Eadiatiug water-canals
Type.

—Stylodictyon

may

or

may

not be present.

{Syringostroma) columnare, Nich.

16*
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lu the type species (Pal. Oliio, vol. ii. p. 253) the vertical
which traverse the mass are seen in transverse sections to
be solid, and to be composed throughout of granular carbonate of
lime. The chambers are arranged concentrically round the pillars
and there is an extremely v^ell-developed system of water-canals
pillars

;

arranged in radiating groups, the cut ends of these appearing
conspicuously in vertical

as

sections

many

so

large rounded

The rauge of Stylodicfyon, so far as we know, does
not extend beyond the Devonian. "We append a sbort definition
of S. retiforme, the only other type of this group with which we
apertures.

are acquainted.

Stylodictyon retiforme,

Nich.

&

Mm-ie.

Skeleton massive, composed of vertical columns, surrounded concentrically

by laminae, the interlaminar spaces being crossed by delicate
" radial " pillars. The columns themselves are made up

vertical or

of reticulated calcareous tissue, sometimes with a central vacant space
or canal; and their diameter (including that of the concentrically-

disposed vesicular tissue round each) varies from one to two lines.

They

are placed about their

between them are

filled

own diameter

apart

;

and the interspaces

with loosely reticulated tissue.

No

radiating

water-canals are present.

This species was collected by Mr. George Jennings Hinde,
nized

its

novelty, and kindly furnished us with specimens.

who

recog-

It is at

once

distinguished from S. columnare by the reticulated nature of the columns

which intersect the mass, and by the absence of radiating canals, as well
as by other points which we need not notice here.

—

Form. 8f Loc. Hamilton Formation, Riviere aux Sables, Ontario,
Hinde and Nicholson.

rare.

Coll,

(e)

Stromatoceritim, Hall (emended).
(Pal.

N. T.

vol.

i.

p. 48.)

Skeleton (" sarcodeme ") massive, composed of dense and thick
calcareous horizontal and concentric laminae, separated by very

narrow and irregular interspaces. The horizontal laminae are not
there are no " radial
continuous, but are irregularly disposed
"
crossing the interlaminar spaces and the entire mass is
pillars
perforated by vertical tubes, which have no walls, are much
smaller than the tubes of Oaunopora, and are placed at short but
These tubes place the successive interirregular distances apart.
laminar spaces in communication and though they often run
tbrough many interspaces successively, they cannot be said to
be continuous from the top to the bottom of the mass. Surface
unknown.
;

;

;
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—Stromatocerium canadense, Nich. & Murie.

previously stated,

we have

restored Hall's genus Stromato-

cerium for the reception of a Stromatoporoid from the Treuton

Limestone of Canada (Lower Silurian), which we have reason to
think to be allied to Hall's Stromatocerium rugositm, or possibly
even identical with it. The species just referred to, however,
was very imperfectly defined and the genus was not charac;

any recognizable manner. There is, however, no doubt
that the form figured and described by Hall is a true Stromatoporoid and as we know of no other members of this group at this
horizon, we have thought it best to restore Hall's genus, rather
than to create a new one, though our type is so clearly distinct
from all the other Stromatoporoids that we should have been

terized in

;

quite justified in giving
species, however,

it

a fresh generic designation.

describe our form under the

name

Stromatockrium CANADENSE,
Spec. char.

we

cannot be recognized,

— Skeleton

shall

As Hall's

provisionally

of S. canadense.

Nich.

&

Murie.

having the form of large rounded or irregular

masses, conspicuously composed of numerous dense concenti'ic laminae,

about

one

five of

line.

which (with the intervening interlaminar spaces) occupy

The

interlaminar spaces are open, without radial pillars

and the mass is traversed by numerous discontinuous vertical canals,
from -^-Q to ^V inch, or less, in diameter. Surface-characters unknown.
Form,

^ Loc. — Trenton

Limestone (Lower

and Peterborough, Ontario.

Silurian),

Lake Couchiching

Coll. Nicholson.

(/) Pachysteoma, Nich.

&

Murie.

Skeleton massive, composed of numerous concentric calcareous
laminae of extraordinary thickness, which are either in contact

with one another or are separated by narrow and irregular
When interlaminar spaces exist, they are open, and
interspaces.
there are no " radial pillars."

composed of dense and

The great concentric laminae are
but very minutely, porous and

indefinitely,

reticulate calcareous tissue, having

no regular arrangement, but

perforated by numerous very minute, irregular, vertical vermiculate tubes, without distinct walls.

of water- canals are present.

Type.

Horizontal radiating groups

Surface smooth.

—Pachystroma antiqua, Nich. & Murie.

The type

is from the Upper
but we must also refer

species of this singular genus

Silurian (Niagara Limestone) of

Canada

;

here the P. {Syringostroma) densa, Nich., of the Devoniaa of
In this latter form (Pal. Ohio, vol. ii. p. 251) the radiating
Ohio.
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size,

are couspicuonsly visible in vertical sections.

and

their apertures

We

subjoin a brief

diagnosis of the type species.

Pachystroma ANTiauA,

Nich.

&

Murie.

Sarcodeme massive, subspherical, of thick concentric laminae, which
have the extraordinary thickness of from three quarters of a line to
two lines. Interlaminar spaces wanting or irregular. Even when
there are no interlaminar spaces, however, the separate laminae are

always marked by a distinct interval, which marks a stage of growth,

and which

if

followed laterally

is

found to expand 'into irregular

inter-

Surface with delicate branching canals arranged in stellate

spaces.

systems.

Internal structure of laminae minutely porous and reticulate,

especially towards their central parts, with delicate vertical tubes at
intervals.

Form.

8f

Loc.

— Niagara Limestone, Thorold, Ontario.
(ff)

Coll. Nicholson.

DiCTTOSTEOMA, Nicb.

(Pal. Ohio, vol.

ii.

p.

254.)

Sarcodeme massive, composed of thick
centric laminae, apparently traversed

solid calcareous con-

by horizontal

separated by wide interlaminar spaces.

Upper

canals,

and

surfaces of the

laminae sending off strong calcareous processes, which represent

the " radial pillars," but seem not to be directly connected with

more than the lamina from which they
Type.

—Dictyostroma

undulata,

spring.

Nich.

This form resembles

Stromatopora proper in general structure, except that the laminae

and interlaminar spaces are of comparatively gigantic size. We
have had no opportunity of examining its minute structure and
therefore the group cannot be properly characterized.
The type species of this group is from the Niagara formation
(Upper Silurian) of Kentucky and we know of no other form at
;

;

present.

Affinities and Systematic Position of the
Steomatopoeoids.
That the

fossils

number of forms

under the so-called Stromatopora include a

by
most authorities who have investigated the group. As we have
shown, certain specimens which, from their general aspect, the
localities where obtained, and other reasons, must, for the present
at least, be deemed Stromatoporoids, are nevertheless so aberrant,
and sometimes so altered in condition and minute structure, as to
at first difficult to collate, has been admitted

leave a loop-hole of doubt concerning their nature.

Dismissing
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and gradations, the more typical

events are indubitably marine organisms often

associated with Coral formations, in the concretionary mass and

debris of which occasionally shells, encrinites, and various other

Their main characteristics are

foreign bodies are mixed.

:

Masses laminar, in thicker or thinner layers, concentrically
arranged and mostly fastened to a foreign body surface with or
without elevations, and usually though not always exterior orifices
of two kinds in some instances channels perforate the substance
the latter composed of a series of laminae so disposed as to enclose
;

;

;

cellular interspaces, rectangular, retiform or otherwise

;

stellate

and an epitheca are occasionally present.
In discussing the question as to the affinities and systematic

surface-tracery

position of the Stromatoporoids, probably the best course

to

arguments for and
against their allocation to the several zoological groups in which
they have been placed by different observers the groups in
question being the Corals, the Hydrozoa, the Foraminifera,
the Sponges, and the Polyzoa, previous to which we will
pursue will be to review

briefly the chief

—

—

advert to certain marine Plants,
1.

To Nullipores.

—Although

viz.

the Corallines.

so far as

we

are aware no one has

suggested /S^romffl^opora to have a vegetable alliance, nevertheless
there

is

in

some respects a wonderful resemblance to

certain of

the Nullipores.

Thus many of these Lithopliytes or Stone Plants simulate the
characters of Stromatopora, inasmuch as they are calcareous in

substance, spread or insinuate themselves in thin layers parasitically

between corals and other foreign bodies, occasionally form

denser incrusting masses, have a nodular and granulated surface,
invest and cover objects in successive layers, and in their minute

structure present extreme regularity, with, a tendency to quadran-

gular cell-construction.

While these remarks apply

in a general

by no means follows that the iossU. Stromafoporcs belong to
the group in question on the contrary the bulk of evidence goes to

way,

it

;

support the view that tbeir skeleton

is

the product of animal

organization.

Setting aside the leafy jointed Corallines as at a glance out-

wardly distinctive in form, habit, &c., we were fortunate in obtaining some large pieces of Nullipores from Soutli Africa (species
undetermined) for comparison.
speaking, of two kinds,

viz.

These Nullipores were, roughly

a few large crustaceous forms,

others of a short, compact, branching, or interwoven sort.

and
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had an undulating mamillated
The nodular and

contour, and in part a granular superficies.

nipple-shaped elevations also sparsely showed apical perforations

;

and here and there the broken surface demonstrated a tendency
to scaly layers.
Thus, what with the dirty brownish-white
colour of the specimens, and other visual characters, there was

indeed great likeness to some specimens of Sfromatopora. The
other, densely interwoven, branching Nullipores in their general
configuration and chalky colour

more markedly

differed

from the

ordinary Stromatoporoid appearance.

In both series of Nullipores, however, in this mere casual outward examination, it was interesting to note how in the weathered
areas and undulating exposed layers the calcareous films and subjacent often reticular substance evinced a similar disposition to put

on the Stromatoporoid facies. Another feature more manifest in
some than in others of the specimens was the presence of larger
tortuous and other perforations of a boring parasite, besides undoubted tortuous Serpula-tubes, and foreign substances intermixed
in the crevices. In none of these specimens did any of the fresh
or weathered sections ofier the special feature of Stromatopora,
viz. distinctly perceptible interlaminar spaces and vertical radial
pillars
though, as aforesaid, in weathered superficial layers
minutely cribriform structure occasionally prevailed. Instead,
throughout the mass as a rule the dense chalky consistence apStellse or radiate
peared to the eye or through the hand-lens.
water-canals are entirely absent both superficially and deeply.
As regards their intimate and minute structure, microscopical
sections, made in various directions and from each and all of the
specimens, only confirmed what is already well known concerning
;

the histology of the Corallinacese,
cells,

far

more minute than any of the

Their distinctive vegetable
so-called sarcode-chambers

of the Stromatoporse, perfectly agreed in every detail with those

—

to wit, such
of the Corallinese and Nulliporge of our own coasts
forms as Gorallina officinalis, C. incrassata, Melobesia polymorpha,
and M. ptistulata, &c.
Thus, taken as a whole, the Nullipores do not possess Stroma-

toporoid essentials

;

and what resemblances

exist

between them

are rather a combination of superficial characters than those of
close or true affinity.

The study and comparison

of these South-

African Nullipores, among other things, carries with
lesson

— that these calcareous bodies are subject to

it

this useful

extraneous in-
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fluences for the production of most if not all of their canalicular,
aud wliat may be termed poriferous aspects. The similitude to
what is extant in certain of the Stromatoporoids in this connexion

suggests caution in the interpretation of these structures in the
latter.

—

To Foraminifera. We may next briefly consider the chief
upon the relationship of the Stromatoporoids to the
Foraminifera a relationship which has been frequently suggested, and which has been more especially insisted on by Principal Dawson (' Dawn of Life,' p. 156 et seq^.)
As this distinguished observer, we believe, is about to publish
2.

facts bearing

—

in full the results of his investigations into this subject,

we

shall

merely make a few brief remarks on the question, the more so as
we have already (see pp. 193 & 195) referred to Dr. Dawson's views
so far as published. If we compare such a Stromatoporoid as those
which we have described under the name of Clatlirodictyon with
such a Foraminifer as Tinoporus, there is no doubt as to the
but this similastriking general similarity in minute structure
rity becomes much reduced if we take for the purpose of this
comparison the more regular and typical forms constituting Stro;

In thin sections of GlatJirodictyon celhdosum,
Murie, we have thought that we have been able to make
out minute microscopic tubuli, placed side by side, and uniting
neighbouring compartments of the fossil directly with one another.
matopora proper.
Nich.

&

we have seen similar
might
have instituted
then
we
appearances in some other forms),
a direct and close comparison between Glatlirodictyon and TinoIf

we could have

established this point (and

Unfortunately, we have not been able to satisfy ourselves
thoroughly that these apparent tubuli have any actual existence
even in the forms above alluded to whilst in the gTeat majority

porus.

;

we have

any traces of similar structuresSo far as our present observations go, therefore, we are unable to

of forms

failed to detect

assert positively that the skeleton of the Stromatoporoids

forated by any system

found

is

per-

of microscopic tubuli, similar to the tubuli

in the test of the Perforate Foraminifera

;

and we do not,
any

therefore, feel ourselves justified in considering that there is
direct affinity subsisting between the

Exception, however,

may be made

Amongst the undoubted

two groups of organisms.
to Loftusia and ParTceria.

fossil Foraminifera, the nearest ally of

probably to be found in the gigantic arenaceous Foraminif ers of the Grreensand described by Dr. Carpenter

the Stromatoporoids

is
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under the name o£ ParTceria, in au exhaustive and fully illustrated
monograph (Phil. Trans, vol. clix. p. 721). Dr. Carpenter suggested to us in our present inquiry that we should find Parheria
to be related to the Stromatoporoids and he kindly placed at our
;

number

disposal a

We

of his microscopic preparations of the former.

have also carefully examined specimens of Parheria by means
Parkeria, as is well known,

of sections prepared by ourselves,

occurs in the form of globular bodies from about half an inch
to

two inches or more

in diameter.

When these spheres

open, they are seen to be " formed of a series of concentric
mellce of

'

la-

labyrinthic structure,' partially separated by concen-

trically disposed interspaces,

processes,'
all

up

are laid

but connected at intervals by radial
'

which consist of large tubes that are surrounded (in
five or six innermost layers) by labyrinthic struc-

except the

ture resembling that of the concentric lamellss."
skeleton

is

made up

The

entire

of minute sand-grains and granules of phos-

phate of lime cemented together by a cement of carbonate of

In the

lime.

fact that both Parkeria

and the typical Stromato-

poroids are composed of concentric laminae, with interlaminar
spaces and radial pillars, there

is

a striking resemblance estab-

enough to warrant the supposition that both might belong
to the same systematic grouj).
The general resemblance of structure thus indicated is even further increased when we compare
with non-infiltrated specimens of Parkeria the decalcified casts in

lished,

silica of

the sarcode-chambers of a typical Stromatoporoid.

have, however, satisfied ourselves that

no

between Parkeria and Stromatopora and the pringrounds upon which this conclusion is based are the follow-

afilnity exists

cipal

We

real relationship of
;

ing:—
(a)

Parkeria possesses a skeleton essentially identical with

that of the "arenaceous" Eoraminifera generally, consisting,

namely, of distinct grains of sand and phosphate of lime cemented
Stromatopora and its allies, on the other hand, possess

together,

we have formerly shown and in no case
be shown to be composed of definite and distinct grains

a calcareous skeleton, as

can
of

it

;

any mineral substance.
(V) All the parts of the skeleton of

Parkeria have that com-

plex construction out of minute irregular chambers, to which

Dr, Carpenter applied the epithet "labyrinthic." On the other
hand, the concentric laminae and radial pillars of the Stromatoporoids do not exhibit any labyrinthic structui'e, though occasion-
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Even the huge lamellae of Pacliystroma, each of which
probably represents several amalgamated lamellas with their inally porous.

tervening interspaces in the ordinary Stromatoporoids, cannot be
properly said to be " labyrinthic."

The "radial"

(<?)

This

canals.

is

Parkeria are perforated by large

pillars of

not the case, as a rule at any rate, with the Stro-

matoporoids, whilst there are forms amongst the latter in which
the radial pillars are entirely wanting.

In

{d~)

their general

form and habit, the Stromatoporoids

diifer

widely from Parkeria^ the latter being free, whilst the former were
attached to foreign bodies and sometimes incrusting or parasitic.
{e)

Nothing comparable with the nucleus of Parkeria^ can be

detected in any Stromatoporoid.
3.

To Sponges.

— According to Von Eosen the

fossil

form Spar-

sispongia, D'Orb., is really referable to the Stromatoporoids.

such

proved to be the case,

is

it

If

would seem not unlikely that the

may really belong to the
we have had no opportunity of examining

secondary genus Stellispongia, D'Orb.,

same group.

But

as

specimens of either of the above minutely and

the

critically, for

The same may be
said of certain other forms
to wit, Spongia stellata, Lams., and
specimens designated in our museums Sphcerospongia.
It certainly is to the Sponges, more frequently than to any
other group, that the Stromatoporoids have been referred by
previous observers, including one of the present writers and
time being we must leave the question open.

—

;

they have been placed, collectively or as regards individual form,
in the groups of the

sponges.

On

Horny, the

Siliceous,

we

Stromatoporoids and the Sponges,

shall content ourselves

with adducing the following considerations
First,

and the Calcareous

the whole subject of the relationship between the

the reference of the

:

Stromatoporoids to the Horny

Sponges, chiefly supported by the authority of
believe to be entirely inadmissible

the question in detail,

was

essentially based

;

we may simply

Von

Eosen,

we

and, without entering into
state that this conclusion

on the assumed

fact that

the Siliceous

Sponges of the Chalk, since undoubtedly proved to possess a
*

Our

friend Dr.

John Millar has enabled us

to

examine a

cellent specimens illustrating the structure of Loftu&ia

series of

most ex-

and Parkeria.

Two

distinctive kinds of Parkeria, both in considerable abundance, hare been got

him from
affinities

the Cambridge beds.

He

ia

with the Polyzoa rather than

his researches are still in progress

by

inclined to regard Parkeria as evincing
strictly

we must

with the Foraminifera

defer further notice.

;

but as

,
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Nor have our own

were really horny.

upon the minute structure of the Stromatoporoids
to

corroborate

Von

Eosen's

view

— that

these

composed of any thing to which the name of

researches

at all served

organisms are

^''fibres

" could be

properly applied.
Secondly, the principal observer

who

of late years has taken
is

Mr.

23),

who

the view that the Stromatoporoids are Siliceous Sponges
Sollas

(Ann.

& Mag.

Nat. Hist.

among

places Stromatopora concentrica

Mr.

Sollas,

4, vol.

ser.

xix.

p.

the Vitreohexactinellidce.

however, has subsequently (Quart. Journ. Geol. Soc.

vol. xxxiii. p. 824) stated that he only believes some of the Stromatoporoids to be of this nature, and that others fall into different

As Mr.

groups.

upon which

Sollas has not yet published

his views are based, it

Two

us to express any opinion in the matter.
appear to be justifiable:

—

any of the evidence

of course, impossible for

is,

in the first place, that

observations only

much

upon the question whether the form which Mr.
concentrica (and which, if

it

;

depend

be the S. concentrica of Goldfuss,

really identical with 8. polymorplia, Groldf.)

Stroinatopora itself

will

Sollas calls S.

and, secondly, that

all

is

be truly referable to

the evidence derivable

from the very extensive series of forms which have passed under
our hands is, as we have previously stated at greater length, to
our minds absolutely conclusive as to the original calcareous

We

constitution of the Stromatoporoids.

that

we have not had the opportunity

should add, however,

of examining personally

the original types of Stromatopora concentrica, Goldf. {^=8. polymorpha, Goldfuss), and have only had the opportunity of studyit by means of the excellent figures and descriptions of Von
Eosen and Goldfuss. It is possible, therefore, that tliis form,

ing

the typ)e of Stroonatopora

In that

Sponge.

case,

will prove to be a Hexactinellid

itself,

we should simply have

however,

to with-

draw all the forms which we have been considering in this
memoir under the name of " Stromatoporoids," from any association with S. polymorpha, Goldf.

;

for

we

are quite satisfied that,

whatever the true nature of these may be, they are not Hexactinellidce *.

* Since our MS. has been lying in the printers' hands, one of us (H. A.
Nicholson) has Yisited the Eifel, and has both collected a large sei'ies of Stromatoporoids from this classical district and examined those in the Bonn Museum

The

result of this has been to satisfy us that the

Kalk " are

Stromatoporoids of the " Bifler-

no respect fundamentally different from those of the Devonian of
Devonshire and North America. Further remarks ou this head must be left to
in

another opportunity.
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In the third place, there remain for us to consider the possible
between the Stromatoporoids and the Calcispongige. In

relations

connexion we may first note the remarkable resemblances
between the Sponges and the Stromatoporoids as regards their
general form, their ordinary modes of growth (as evinced by some

this

forms, though not

all),

and the principal characters presented

to

We may next

the unassisted eye by the free surfaces of each.

note the resemblance between these two groups, constituted by
many Stromatoporoids (and perhaps in all) of

the presence in

two

and two sets of
we add that the apertures
of the larger canals in some forms are placed at the summit of
conical eminences, and that they may be disposed with some
regularity, we have said enough to show how striking is the
general resemblance between these two sets of openings in the
Stromatoporoids and the "pores" and " oscula" of the Sponges.
sets of apertures in the superficial layer,

canals perforating the skeleton.

On

When

the other hand, to resemblances like the above, which have

so strongly impressed

many

observers,

we have

serious and important points of dissimilarity.

important of these

In

all

the

known

is

to oppose

some

By

most

far the

to be found in the nature of the skeleton.

Calcispongise, the skeleton consists of free

which are never amalgamated or fused with one another,
and which, therefore, never form a continuous framework, however densely they may be packed together. In no Stromatospicules,

poroid, however, have free calcareous spicules ever been detected

by any observer
continuous one.

;

and the skeleton
If,

therefore,

is

undoubtedly a more or

we were

less

to accept the view that

the Stromatoporoidea were really referable to the Calcareous

Sponges,

we should have

to

assume that they constitute a

special,,

peculiar group, bearing a relation to the typical Calcispongise

somewhat

similar to that

which the Lithistidge or Hexactinellidse

of the present day bear to those Siliceous Sponges in which the
spicules are not united or soldered together (Sarcohexactinellida

of Carter, the Lyssakina of Zittel).

Nor can any

serious a priori

objection be brought against this view, since there

mental reason

why

is

no funda-

there should not be a group of Calcispongise

with free spicules, and another group of the same with a vermiculate or reticulate continuous skeleton, just as we know that in
nature there are found parallel groups amongst the Siliceous
Sponges.

But

withal there

is still

the further trenchant difficulty to be

;
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—

surmounted viz., that to substantiate the latter view it is necessary to assume as a fact a form of Sponge to the existence of which
living representatives do not yield evidence of an unquestionable
This doubtless weakens the argument very considerably,
kind.
however much the construction of the Stromatoporee
in character.

Nevertheless

difficulties

quite as insurmountable, are to be

is

spongiose

of a kindred nature, and
to whatever living

met with,

group they may be compared.
The Stromatoporoids have been regarded by
4. To Corals Sfc.
referable
to the Actinozoa and they have been
as
observers
various

—

;

placed, collectively or severally,

amongst the Tabulate Corals, the

Alcyonaria, and the Perforate Corals.

As

to their relationship

with the Tabulate Corals (such as FistuUpora), or with the Alcyonarians (such as Tubipora), it may be at once stated that their
minute structure, as displayed by means of thin sections, is conclu-

and shows,
For the view

sive against their reference to either of these groups,

indeed, that

tlieir

true nature

is

entirely different.

that they belong to the Zoantharia perforata

more may be

said.

undoubtedly a close general resemblance between some
of the Stromatoporoids, such as 8. discoidea, Lonsd., and
granulata, Nich., and some of the Perforate Corals, such as Psam-

There

is

^S'.

—

mocora and Montipora and other members of the Poritidse this
resemblance depending partly upon the general similarity of the
reticulate calcareous skeleton of both,

and partly upon the

like-

ness of the water-canals of the former to the corallites of the
latter.

When

closely examined, however, this likeness is seen to

be clearly superficial, and not fundamental. The minute structure of the general skeleton of the Stromatoporoids differs
materially from that of the Perforate Corals in

its

arrangement

while the stellate systems of water-canals in the former, which
simulate corallites, are really of a totally different nature, and are,

under any circumstances, totally wanting in many Stromatoporoids.
We may, therefore, unhesitatingly dismiss the view that
the Stromatoporoids are to be referred to the Corals properly socalled.

Lastly,

we may compare the Stromatoporoids, briefly, with the

fossils which constitute the genus Palceacis, Haime,
which have recently been carefully examined by one of us along
with Mr. E,. Etheridge, jun., F.G.S. The species of Palceacis
are either free or attached to foreign bodies and they differ from

Carboniferous

;

all

the Stromatoporoids in the conspicuous presence of a variable
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of deep cups, which (on the view that Palceacis

Coral) have been generally regarded as "calices."
ternal structure

all

In
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a

their in-

the specimens of Pal<sacis are shown by

microscopic examination to be composed of a reticulated calca-

reous tissue, which presents a close general resemblance to that
of certain of the Stromatoporoids, while the surface

is

covered

with tubercles and vermiculate ridges very similar to those exhibited by such forms as Stromatopora tuherculata, ISTich., S. discoidea,

Lonsd., &c.

of Falceacis

is

On

the other hand, the reticulated tissue

not in any way divisible into concentric and radial

is invariably irregularly and indefinitely trabecular,
and the entire substance of the skeleton appears to be more or
less conspicuously traversed by minute branching microscopic
There would not appear, therefore, to be any very close
tubuli.
relationship between Falceacis and Stro^natopora.

elements, but

5.

To Hydrozoa.

—With regard to the reference of the Stroma-

toporoids to the Hydrozoa,

we have

their affinities with Hydractinia.

Stromatoporoids to Millepora

on the one hand
and on the other hand

to consider

their relationships to forms like Millepora,

The

likeness of certain of the

very striking, but cannot be said
to be sustained by a close examination, the arguments on this
head being very much the same as those above referred to in conis

nexion with the " Madreporaria perforata." Though generally
one another, no Stromatoporoid ean be shown to consist of

like

and smaller tubes, both divided by
and none can be shown to possess a definite system of
tubular cavities which can be supposed to have been tenanted by
zooids, while many are destitute of even a semblance of strucThe only Stromatoj)oroids which would
tures of this nature.
aiford a reasonable basis for a comparison with Millepora, or witli
any of the so-called " Tabulate Corals," are those which form the
If the structure of these has been rightly
genus Caunopora.
interpreted by us, and if the large vertical tubes of Caunopora
really belong to the organism of which they seem to form a part,
then we certainly have here a Stromatoporoid which may very
fairly be compared with Millepora, or, indeed, with any of the soCaunopora, however, if its structure
called "Tabulate Corals."
be rightly interpreted, is an aberrant form, and it cannot by itself

two

definite systems of larger

tabulae

;

decide the systematic position of the Stromatoporoids generally.

In 1876, Dr. Grustav Lindstrom (Ann. & Mag. Nat. Hist. ser. 4,
paper on the " Anthozoa Tabulata," pointed
out that the well-known Silurian fossil referred by Milne-Edwards

vol. xviii. p. 4), in a
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and Haime to the Tabulate Corals, under the name of Labecliia,
was rather related to the Hydrozoa. " In its earliest stages of
growth, tins

fossil consists

of a very thin circular disk, with con-

growth beneath, and having the superior surface
studded with blunt spines, which radiate from the centre, and
also coalesce and form continuous ridges. In this state it reminds
one of nothing more than the sclerobasis of the Hydrozoan genus
Hydractinia and the only difference seems to be that Lahechia
centric lines of

;

is

entirely calcareous, whilst Hydractinia

is

corneous.

the course of growth, the primitive disk of Lahechia

is

During
increased

by the addition of successive thin strata, which
conform to the subjacent fundamental crust, being elevated where the spines are situated. As these successive layers
in thickness
closely

leave a small space between them, and are in themselves very
thin, they give rise to a false appearance of tabulae." (Lindstrom,

Dr. Lindstrom further points out that there are points

loc. cit.)

of resemblance between Lahechia and the Strom atoporoids which

have been generally grouped together under the name of Gcenoand he therefore throws out the suggestion that the latter

stroma

may

;

possibly have to be eliminated from the group of the Corals

to which he thought

Having

carefully

them

to belong.

examined specimens of Lahechia, both macro-

and microscopically, we can entirely confirm Dr. Lindand we altogether agree
with him, that it certainly can not be referred to the Corals.
Thin vertical sections (fig. 5, C) show that the skeleton is cornscopically

strom's general description of the genus

;

Fig. 5.

C

A

Lahechia conferta, Bclw.
A.

A

small specimen, of the natural

the same, enlarged,

power
tabulae

a,

:

;

c,

c.

size.

b.

& H.

A

piece of the upper surface of

Portion of a vertical section under a low microscopic

the calcareous

columns, represented as opaque

calcite filHng the lenticular vesicles.

;

b,

the vesicular
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posed of a series of short, discontinuous, fusiform, calcareous
columns {a), which are about half a line in width, and are placed

The spaces between these
columns are occupied by curved calcareous lamellae (5), which
form a series oi comparatively large lenticular vesicles (c). The
upper surface is formed by the upper surfaces of these calcareous
lamellse, and by the prominently protruded free ends of the
columns. The columns are wholly solid and imperforate, as are
about half a line to a line apart.

The

the lamellse of the vesicular tissue.

vesicles of the latter,

therefore, appear to be entirely destitute of

any intercommuniand we have failed to detect any openings or pores of any
kind on the upper surface. The lower surface is likewise imperforate, and is covered by a concentrically striated calcareous
membrane or "epitheca," which envelops all the inferior surface,
cation,

except the comparatively small peduncle by which the colony

is

attached to foreign bodies.

That there

is

some resemblance between Lahechia and some of

the coarsely tuberculated species of Stromatopora

but

it

is

undeniable

appears to us to be a superficial likeness, and

prepared at present to

;

are not

offer a decided opinion as to the affinities

That Lahechia has

of the former.

we

the crusts of Hydractinia

is also

also a general resemblance to

undeniable, especially

Mr. Carter has described calcareous
(Ann. & Mag. Nat. Hist. ser. 4, vol.

now

that

species of the latter genus

xix. 1877)
but there are
the following very important points to notice in this connexion.

The

;

colonies oi Labecliia are not inerusting, as are those of Jig

draciinia, but

form exj)ausions, resembling those of many

corals,

attached to a foreign body at one point, but having the greater
portion of the inferior surface free and covered by a concentrically striated "epitheca."

The

co\\xvcm^ of

Lahechia are invari-

ably solid throughout, whereas the spines of Hydractinia are
or less reticulated- basally, or traversed by a central canal.

more

Lastly,

shown to present
any apertures or crypts, such as may be supposed to have given
exit to zooids of any description.
Eecently Mr. Carter has thrown out the suggestion, and has
the upper surface of Lahechia has not yet been

strongly supported the view, that Stromatopora
closely related to Hydractinia.

is

truly very

"We have very carefully studied

the two memoirs which Mr. Carter has published bearing upon
this subject (see

1877, and

Ann;

& Mag.

Nat. Hist.

ihid. ser. 4, vol. xi. p. 1,

LTNN. JOrEN.

ser. 4, vol.

1873), and

— ZOOLOGY, A'OL. XIV.

xix.

we have
17

p. 44,

also spe-
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examined oar numerous thiu sections of various Stromato-

cially

jDoroids,

with a view of collecting

the evidence wliicli these

all

support or disproof of this view. IS'ot having had
the opportunity of thorovighly examining any calcareous sj^ecies

might

offer in

of Hydractinlaj

we should

presumptuous to express a

feel it

opinion on this question; but

we submit

final

the following consider-

ations as, in our judgment, warranting the belief that at present

there

is

insufficient evidence to connect the

Stromatoporoids with

may subsequently be

Hydractinia, though such a connexion

esta-

blished.
First.

As

to general

form and

few StromatojDoroids could

habit,

be properly said to be incrusting, as compared with a Sydractinia,
since they very rarely form thin crusts attached by the whole of

On

the lower surface to foreign bodies.

the contrary, they either

form massive aggregates, like those of many Corals, which may
be attached by one point to a foreign body, or may have grown
round such as a nucleus or, in many cases, they form extended
;

expansions, quite

-like

those of

JFistiilipora, Favosites, &c.),

many

Corals (such as species of

attached by a comparatively limited

point to some foreign object, and having almost the whole of the

lower surface free and covered with a well-developed calcareous
striated membrane or "epitheca."
.

The resemblance between the minute structure of

Secondly.

*

the crust of Hydractinia and that of the typical Stromatoporoids
in our opinion, a purely general one,

is,

and

is

not nearly so close

as the resemblance between the Stromatoporoids and certain of

the perforate Corals or such Hydrozoans as Millepora.
particularly well seen

by a comparison of magnified thin

This

is

vertical

sections of examples of these different groups.

Thirdly.

The resemblance of the tuberculated

superficial layer

of certain Stromatoporoids to the upper surface of the crust of

Hydractinia

is also,

in our opinion, a superficial one; whilst

mauy

Stromatoporoids, precisely agreeing with the former in minute
structure and in the general arrangement of their parts, have perfectly

smooth

Fourthly.

surfaces.

Many

Stromatoporoids show very unmistakably two

one large and the other small, upon the surface,
the large openings being often placed upon the end of rounded
or conical eminences, and being often extremely regular in their
sets of apertures,

arrangement.

These phenomena cannot be paralleled by any

thing exhibited by Hydractinia, so far as

we

are aware.
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Fifthly. The stellate systems of water-canals, so commonly,
though not universally, present in the Stromatoporoids, are apparently believed by Mr. Carter to correspond with the branched
grooves and coenosarcal stolon-like tubulation which he has

described as characterizing the surfaces of the layers of the

Hydractinia.

crusts of

"We are unable to accept

this view,

the ground that the radiating water-canals of the

upon

Stromato-

poroids, though sometimes superficial, especially where arranged

round a superficial eminence, more commonly pass obliquely
through the successive laminse and interlaminar spaces, perforating these, as several of our preparations show, one after the
other, and not lying in the plane of any particular lamina.
Sixtlily. One of the Stromatoporoids which Mr. Carter has
examined (Ann. & Mag. Nat. Hist. ser. 4, vol. xix. pi. viii.
figs. 22,

23),

and from which he has drawn important conclu-

sions supporting his views, appears to us to be a

aberrant and

not

so, to

member

of the

imperfectly understood genus Caunopora*, or, if

still

Be a specimen in which a colony of Stromatopora has

grown round and enveloped a colony of the coral Syringopora.
We have already intimated (antea, p. 190)
6. To Polyzoa.

—

that the idea of the affiliation of Stromatopora to the Polyzoa

is

not new, since the two Sandbergers and Ferd. Eoemer (1850Apart
1856)j for the reasons heretofore given, held this view.

from

their interpretation of the structural resemblances,

we have

brought to bear examinations and comparisons on our own behalf.
Among an extensive series of recent and fossil Polyzoan forms

we have
been particularly struck by a goctd example of EscJiara nolilis,
Micheliu. This specimen, from the Upper Grreensand, was an
ovoid mass several inches in diameter, externally irregular, roughened, and scaly, but with no elevations, perforations, or otherwise special outward resemblance to the Stromatoporoids. A
vertical section through its middle displayed a small foreign body
as a nucleus, around which, like the coats of an onion, in regular

investigated by us with reference to the question at issue,

successive layers, about six to a line in depth, the tiers of zooidal
cells

were ranged.

—

Thus this vertical section what with the walls
up as to represent horizontal or concentric

of the zooecia so built

laminae and vertical or radial pillars, the cells themselves resem* Quite recently, while this is passing through the press, Mr. Carter himself
announces his mistake and admits his supposed Stromatopora to have been
Cauno]}ora placenta (Ann.

& Mag.

Nat. Hist., July 1878).

17*
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—uudoubtedly simulated

in a forcible

This

characters of Stro^natopora in vertical section.

be allowed

PL

nolilis, fig. 12,

if fig. 13, PI.

IV., be compared with

fig. 3,

the surface of one of the layers of Eschara

If, again,

I.

whole

tlie

.T.

moreover, the fossilized calca-

bling interlaminar spaces, and,

reous nature of

DE.

IV., be

compared with the surface of the

concentric laminaj of Stromatopora tiiberculata,

fig. 2,

PI. I., less

though the weathered protruding pillars
and pseudo-orifices of the latter may at first sight be taken for

likeness

is

discernible,

the cell-orifices

of.

the former.

Closer inspection, however, does not bear out such apparent

agreement for the regularity in shape and position of the cells and
the polyzoarium of this species of Eschara {TIemeschara,
;

.orifices of

Busk), avicularia, and other secondary features are completely at
variance with the structural surface-peculiarities of 8. tuberculata

and

other sj^ecies of the genus.

all

But even the general

similarity

of f acies of vertical sections between the two forms in question

diminishes in proportion as detailed and microscopic investigation

is

pursued

;

and from such Stromatoporoid genera as Cauno-

pora, Stylodictyon, &c., the polyzoarium of Eschara departs

still

Another genus of the family of Escharidae, namely
Metepora, occasionally, to a certain extent, simulates the minute
further.

vesicular structure of Glatlirodictyon

foliaceous nature of

its

but the general fenestrated

;

polyzoarium, presence of avicularia, mar-

ginal spines, ovicells, &c., suificiently distinguish Polyzooid

Stromatoporoid organization.

Among

from

the family of Celleporidse

again, in certain of its forms, sufiicient likeness can be traced

to justify a comparison with Glatlirodictyon,

and

jjartially, it

may

Here, in the genus Gellepora, the erect dichotomously branched species must be excluded, and only the
globose spreading adnate forms taken into account.
Even these

be, with Stylodictyo7i.

latter seldom, if ever, assimie the

outward form of the Stromato-

poroids, not excepting the recent Gellepora onamviillata, with its

incrusting polyzoarium and surface-projections.

Their vertical

or horizontal section in mass, though, does assume something of

the

cellulo-vesicular

character of similar sections of Glatliro-

dictyon.

The heaping together and

cells of

the polyzoarium of Gellepora

likeness

;

vertical inclination of
is,

the

however, only a deceptive

for even in the fossil species of the genus the punc-

tured or sculptured character of the
rostra, avicularia, ovicells,

and often

cell- walls,

the presence of

denticles, sinuses, or spines,
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each, or all together, forbid the idea of identity with Glathrodictxjon

or its Stromatoporous allies.

AVe have more especially

di-

rected attention to the above families of Polyzoa as those possessing the greatest likeness to the series of fossil forms at issue
for

it

is

;

chiefly in the suborder Cheilostomata that the poly-

zoarium manifests skeletal likeness to most of the StromatoNevertheless we would remark that among the sub-

jioroids.

De Blainville, and
more than a usual amount of

order Cyclostomata the genera Seteropora,
Heteroporella, Busk*,

Both have

interest.

possess

furnished with openings of two
and tubes, the latter penetrating the
and occasionally containing a kind of

a siirface

kinds, viz. cell-orifices

polyzoarium vertically,
imperfect

These

septa.

tive of Caunopora.

Still

structural

peculiarities

are

sugges-

they are deceptive resemblances

;

for

in the Cyclostomata in question the canalicular cells or zooecia

run in close apposition alongside the tubular passages and in the
same vertical direction, whereas in Caunopora the thick-walled
tubes run diagonally to the laminae and sareode-chambers, besides
In some species of Heteropora
others points of dissimilarity.
Mr. Busk mentions the jiresence of a superficial stellate appearance in connexion with the interstitial orifices but what relation
;

these may bear to the oblique radiating water-canals of the Stromatoporoids,

mining.

outward

we have
It

not had the opportunity of accurately deter-

show that, besides
more important respects the diversity of
distinction between the Cyclostomatous Poly-

is sufficient

for our purpose to

aspects, in other

structure establishes

Purthermore, as a whole, in zooecia,

zoa and Stromatopora.

ooecia,

and a variety of other
the Polyzoa do not accord with any of the types

vibracula, avicularia, tubules, porous walls,

minor

particulars,

of the Stromatoporoids.

Summary and Conclusion.
In

this

communication we have

given an epitome of the

first

very diverse views held regarding Stromatopora up to the present

We then treat

time.

of its fossil state,

and show

that,

although

the remains have been preserved in several mineral conditions,
nevertheless the skeletal organization originally has been solely
of a calcareous nature.

"VVe further contribute data bearing

on

the structural peculiarities, not only exteriorly and generally, but
as elucidated
*

'

A

by microscopic research.

Monograph

It results that neither are

of the Fossil Polyzoa of the Crag,' pp. 121

&

126.
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the horizontal laminae always porous nor the vertical pillars usually

some have,

tubular, as

asserted.

In one peculiar aberrant form,

Gaunopora, there are, in addition, large, thick-vyalled tubes penetrating the mass vertically, and undoubtedly belonging to the

organism

In some forms, notably the genus Stromatomore or less perpendicular canals

itself.

cerium, there

is

a system of

and lacunae without walls

;

in others there

a paucity or even

is

absence of such, though, in most, smaller and larger apertures

open

superficially.

canals exists, in

A further system of stellate obliquely disposed

many

the outer layers.

forms, both deeply and on the surface of

While the

typical Stromato^orce are charac-

by horizontal laminfe, supported by short upright pillars
enclosing cuboid chambers or cells, some take on a vesicular

terized

character (GlatJirodictt/on),a-nd others (PacJii/stroma) are destitute
of pillars.

Still

other examples, essentially Stromatoporoid in
.

aspect &c., assume a more indefinite minute structure, with a

tendency to a reticulate or trabecular formation. In certain
forms (uotablj'- Stylodictyoii) a columnar character obtains, the
chambers showing a concentric arrangement round a dense but
reticulate centre.
Thus by their intimate structural peculiarities
we attempt a tentative classification, wherein we can distinguish

which we rank provisionally
and we describe en passant a few new and remarkable

at least seven types of construction
as genera,
species.
.

In discussing the

affinities

of Stromatopora and

bring forward such evidence and argument as

we

its allies,

believe

we

is suffi-

cient to warrant our excluding them in the meanwhile from alliance
with the ISTuUipores, the Foraminifera, the Hexactinellid Sponges,
the Polyzoa, the Corals, and certain fossil forms of uncertain

As

affinities.

respects their Hydrozoal connexion

we

express

ourselves with greater reticence, inasmuch as both in Hydractinia

and Millepora not only are there certain superficial resemblances
of considerable importance, but through the curious divergent
form Caimopora structural peculiarities present themselves which
possibly point to Hydrozoal relationships. Moreover, Mr. Carter's
late very shrewd observations among the chitinous and calcareous
HydractinicB necessarily render the subject at issue open to
further research before the decided negative can- be affirmed.
Mr. Moseley's * able investigations on the Hydrocorallince

during the

'

Challenger

'

Expedition, while they yield valuable

* Philos. Trans. 1876, vol. ckvi. pp. 91-129,

pis.

8

&

9.
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do not yet afford

liints,

point.

It

is

pJl tliat is

desirable to unravel

tlie
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possible, tbongli, that his future investigations o£

the ample material brought
directly

ITS ALLIES.

on the

home may supply

facts bearing

more

skeletal structure of the fossil Stromatoporoids.

Lastly, respecting Sponge alliance, we are beset by obstacles, for
neither do the Horny, Siliceous, nor Calcareous divisions, recent
or fossil, so far as present knowledge extends, supply us with
stable data whereon to assert identity. By reason of the nature of
the skeletal basis, the two former groups are necessarily excluded J
while total absence of spicules in the Stromatoporce, as widely

understood, renders

it

impossible to class

them unconditionally
But seeing that

with the Calcareous order of the Sponges.

Hydrozoa

Iconstruction, with its tubular zooidal

cavities-, tabulae,

been shown to exist in the typical forms of the Stromatoporoids, and that neither in Millepora nor Sydractinia &c.,
&c., has not

so far as

we

are aware, does such a system of intercommunicating

passages and occasionally lacunse without walls obtain, as exemplified in Stromatocerium &c., we are constrained to adopt the

and adnate spicules,
and assume the existence in times past of a Calcareous group
of the class Spongida with a continuous skeleton composed of
parallel of the Siliceous sponges with fused

We are, however, by
no means prejudiced, but hold ourselves open to conviction for
if hereafter it be demonstrated that the canal-systems &c. of the
8tromatopor(B are not normal productions, as we at present believe
them to be beyond any reasonable doubt, but " branching canals
bored by some low vegetable organism," as Moseley {I. c. p. 116)
avers is the case in Millepora and Pocillopora &c., and, furthernon-spicular granular calcareous matter.

;

more, that other structural Stromatoporoid peculiarities are present in undoubted members of the Hydrozoa, then we shall be
willing to admit their alliance with the latter, though certainly
"With our present imperfect knowthey are aberrant types.
and taking into account all th^e data for and against, we

ledge,

them as" a group per se, or, as we think
on the positive and negative evidence, a new section
of the Calcareous Sponges, for which we propose the term SteOj:^
MATOPOROIDEA.
must

at present regard

justifiable

DESCRIPTION OF THE PLATES.
Plate
Fig.

1.

Stromatopora tubcrcidata,

Nicli.

I.

A small portion

from the Comiferous

Limestone, Jarvis, Ontario, showing, above, the roughened nodular or
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granulai' surface,
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J.

and

also below, in side view, the

(weathered) series of undulating layers composing the thickness of the

About the natural

specimen.

size.

Fig. 2. Another, smaller, piece of Stromatofora tuhercid'cda, exhibiting the surface of the concentric lamina, its granular intermediate structure

protruding pillars with pseudo-orifices,

X

nian measures, Canada), and in which the skeleton has been

and the

A

Fig. 3.

filling

up of the chambers

silicified

calcareous.

vertically exposed fragment of B. tuberculata, preserved in the

way and

decalcified

and

3 diam. (from the Devo-

same

The chambers, horizontal lamina

by weathering.

or concentric layers, and the vertical or radial pillars 'stand out in

X

relief.

The form

Fig. 4.

3 diam.

usually

known

Gotland, Sweden.
and, as in

fig. 3,

A transpa-

as Stromato^ofa striatella, D'Orb.

rent vertical section of an example from theWenlock,

Seen under a 2-inch object-lens

Upper Silurian,
(= x20 diam.),

exhibiting the chambers, horizontal lamina;,

and radial

pillars.

A

Fig. 5.
.

partly tangential and transverse section of the same piece of 8. stria-

x20

tella,

diam., and in which the cut ends of the radial pillars are

very manifest.
Fig.

6.

Another, chiefly vertical, section, but from the same specimen of

under a

tella,

1 -inch objective,

X60

diam.

the horizontal lamina and vertical pillars,

communication of the chambers by imperfection of the
markedly visible.
Fig. 7-

An oblique

or tangential section of the so-called

with an inch objective

(= x50

Fig. 8. 8tromato]pora noclulata, Nich.

A

septa, are

8. striatella, also

viewed

diam.).

A transparent

from the Corniferous Limestone, Ohio.
Fig. 9.

8. stri-

The granular character of
and the occasional inter-

vertical section of a piece

Twice nat.

size.

portion of the above specimen of 8. nodulata, under a 2-inch objectlens

(= X

20 diam.).

In

and shape

this figure the irregularity in size

of the sarcode-chambers and variability in thickness of the concentric
laminaa and vertical pillars are noteworthy.

what

is

The specimen

itself

shows,

barely represented in the drawing on stone, that both la-

minae and pillars, but especially the former, are remarkably granular
in consistence, and in many instances a series of subsidiary thin layers

compose each lamina, or give

it

a somewhat reticulate porous appear-

ance.

Fig. 10. 8tromatoporamammillata,'^\(ih.

extensive thin crust, exhibiting

appear perforated.

On

A small portion
its

the undulating granular intervening spaces,

rather indistinct however, are traces of

From

of the surface of an

conical elevations, a few of which

stellte

or radiate water-canals.

the Corniferous Limestone of Port Colborne.

Nat.

size.

Fig. 11. 8fro7natopora {Coenostroma?)granulata, Hich. Stellar grooves or radiate

water-canals with surrounding miliary granulation on the weathered
surface of a portion of an undulating crust.
Fig. 12. 8.{C<jenostroma?) granulata.

A vei-tical

Nat.

This irregular-looking crust had grown and pushed
coral debris.

size.

transparent section,
its

Magnified more highly, portions of

X6

diam.

way among some

this

specimen

still

•

'
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better manifest the tendency to thin secondary horizontal arching

among

the chambers and laminte;

Fig. 13. Tangential section of S. granulata, a small area under a 4-inch object-

(= XlO

The irregular shapes, sizes, and disposition of
main and subsidiary lamina; bear out what has been
This and the two preceding objects are from specimens
said of fig. 12.
obtained in the Hamilton groupi, Ontario.
lens

diam.).

the cut ends of the

Plate
Fig.

Btromatopora

1.

X

hemispherical piece,
^Fig. 2.

A tangential
object-lens

II.

A

ostiolata, Nich.

vertical section of a

section of S. ostiolata

(=X

a limited area under a 2-incli

;

This and

20 diam.).

Limestones (Upper Silurian), Canada

a 1-inch object-lens

1 are

fig.

from the Guelph

they have been preserved in

:

and are both very imperfect in minute

crystalline dolomite,

Fig. 3. Ccenostroma discoideuvi, Lonsdl.

means

segment of a

6 diam.

An

?

structure.

oblique transparent section under

(= X 60 diam.). The slide was a poor one, by no
From the Weulock Limestone, Grotland, Sweden

clear in outline.

named by Lindstrom.
cliscoideus;

equally

It is imcertain if

it

it

be Lonsdale's Heliolites

?

doubtfully a so-called Canostroma or true

is

Stromatopora.
Fig. 4. Caunopora planidata, Phill., obtained

Devonshire.

under a 4-inch objective

tion,

A

Fig. 5.

from the Devonian, Babbicombe,
segment of a partially vertical and oblique sec-

A small

(= X

10 diam.).

portion of the last vertical section ( C. 'planulatci) more highly magnified
(viz.

2-inch objective,

=X

Both show the calcareous

20 diam.).

thick-

walled tubes partly lengthwise and cut across, and also the reticular

Unfortunately none of the occasional intercon-

concentric laminse.

necting tubules have been shown in
Fig.

&

Clathrodictyon cellidosum; Nich.

6.

figs.

4 and

5.

Enlarged fragment, but

Murie.

natural appearance, of a weathered, opaque, vertical siu-face, showing

X4

sai'code-chambers &c.,

the

diam.

The skeleton

weathering process

;

is

here siliceous, and

been removed by the

calcareous filling of the chambers has

the walls of the chambers everywhere exhibit

quite a porous appeaarnce.

Figs. 6 to 10 are

from the Corniferous

Limestone (Devonian), Canada.
Fig. 7. Natural casts in silicasof the sarcode-chambers of Clathrodictyon cellulostim,

Fig. 8.

;

4 diam.

The

calcareous skeleton has been removed by wea-

the surfaces of the interlaminar spaces are shown.

A segment of a transparent vertical section of C.
nified

Fig. 9.

X

thering

.

A

with a hand-lens

(= X2|

portion of the same section of

(=X 20 diam.).
than as inflected

may be noticed.

figure so tliat the horizontal

A

tangential section of

(=X

C. celhdosimi

C

mag-

under a 2-inch objective

The conspicuous absence of
cell-walls, and the occasional

partition obliquely across,

Fig. 10.

celliUosum, as seen

diam.).

lamina are

in

cellulosum, also

radial pillars, other

stretching of a thin

(The artist has placed

this

an upright position.)
under a 2-inch object-lens

20 diam.).

Fig. 11. Clathrodictyon vcsicidosum,

Nich.

&

Murie.

A

vertical transparent
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under a 1-inch objective (= x60 diam.). The granularnature
is marked.
Figs. 11-13 are from the Clinton formation (Upper Silurian), Ohio, and have been preserved in crystalline
section,

of the cell-walls

dolomite.

A

Fig. 12.

tangential section of

X 20
Fig. 13.

One

C

vesiculosum under a 2-inch object-lens

(= X4

diam.).

&

Fig. 14. StyJoclictyon retiforme, Nioh.

Plate

A

A

Murie.

About natural

vations on the surface.

1.

=

C vesiculosum, magnified

of the stellate or radiate water-canals of

with a pocket-lens

Fig.

(

diam.).

few of the nipple-like

ele-

size.

III.

portion of a vertical section of Stylodictyon retiforme. as viewed under
a hand-lens

(

= X3

This, the. preceding,

diam.).

and two succeeding

preparations are from specimens collected in the Hamilton formation

(Devonian), Canada.
Fig. 2. Part of the

same

vertical section of 8. retiforme

= X 10 diam.).

(

In

figs. 1

and

2, vertical,

and

under a 4-inch objective

fig. 3,

transverse, section,

more dense but reticular nature of the vertical columns is speciallymarked; and in the first two the very characteristic wavy laminae
the

and unequally lengthened

vertical or radial pillars at once call atten-

tion.

Fig. 3.

A

transverse'or slightly oblique section of the area composing one of

the distinguishing vertical columns of 8. retiforme, under a 4-iHch objective

(

= X 10

diam.).

A

Fig. 4. 8tylodictyon {8yringostroma) columnare, Nich.

verse polished opaque section.
Fig. 5.

A

Nat.

vertical polished section of the

horizontal or trans-

size.

same piece of

8. columnare, also of

columns in this and the last being readily
Figs. 4-8 are from the Corniferous
appreciable to the naked eye.
nat. size, the light-coloured

strata (Devonian) of Ohio.

Fig. G.

A

vertical transparent section of a small

narc under a 4-inch objective
of the columns

and the

(= X 10

segment of 8tylodictyon coltim-

The more

diam.).

flatter sinuosities of the

solid nature

lamince as contrasted

with the looser reticular structure of 8. retiforme are very evident.

In

8.

columnare, also, the laminae are vei'y numerous and closely set in

layers.

Fig. 7-

The

area comprising a single circular column of 8. columnare in trans-

verse section, under a 2-inch objective
Fig.

8.

An

(= X20

diam.).

oval-shaped columnar area from another transverse section of 8.

columnare,
Figs.7

x20

diam.

and 8 equally exhibit a comparatively

by nearly equidistant
encircled by a

more or

series of circular
less

solid centre,

surrounded

chambers, and these again

continuous set of chambers which give the

appearance of a bounding external

ring.

Between these columnar

areas the sarcode-chambers are somewhat less regular and closer
Fig. 9. 8tromatocerium canadense, Nich.
section,

x2^

diam.

Couchiching. Canada.

&

Marie.

A

vertical

set.

tj-ansparent

Specimen got from the Trenton Limestone,
The multitudinous, wall-less vertical tubes and
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" radial

absence of the so-called vertical

ITS ALLIES.

pillars "

are
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conspicuous

characters.

Fig. 10. Sketch of a limited portion of another vertical section of 8. canadense,

examined with a 4-inch objective

(= XlO

vacuity surrounded by granular matter

is

[diam.).

In

this a large

prominent.

Plate IV.
Fig.

1.

Fachi/stroma sp.

natural

size,

Portion of the exterior undulating surface, of

?

showing the superficial star-shaped depressions or

'
'

radiate

water-canals."
Fig. 2. 'Pachystroma antiqiia, Nich.

specimen, of nat.

size,

&

View of a small part of a larger
wavy layers as seen in the exFrom the Upper Silurian (Niagara

Murie.

exhibiting the

posed weathered condition.
Limestone), Canada.
Fig. 3.

A

pohshed

vertical section of a piece of P. antiqiia, of nat. size,

the contorted thick
Fig. 4.

A

showing

lamiiiffi.

transparent microscopical specimen, being a vertical section of P.
antiqiia,

about twice nat.

In

size.

this the interlaminar structure is

rather indefinite.
Fig.

5.

A

transverse or slightly tangential section of P. antiqiia, also

The

X2

diam.

circular area appears to correspond to the nodular eminences

and in some respects

(possibly stellate systems) of the exterior crust,

bear a partial likeness to the columns of Stylodictyon coluonnare, though

Fig. 7.

by far larger. What the artist has represented in dark dotted lines
and broken inner circle are under the microscope apparently sarcodechambers, on the whole rather indistinct.
A vertical transparent
Pachystroma {Syringostroma) densa, Nich.
section, X 2 diam.
The sinuous layers in two places enclose sandy
concretionary substance.
The lamina are relatively shallow and the
From the Oorniferous
small-sized chambers somewhat indefinite.
Limestone (Devonian), Ohio.
View of a small portion of a tangential section of P. densa, under a

Fig. 8.

A vertical

Fig. 6.

2-inch objective

(= X20

diara.).

transparent section of what appears to be a Stromatoporoid

from the Trenton -Limestone, Canada, and here represented of twice
size.
There is a marked series of horizontal or concentric
laminse of average or considerable thickness. What appears to answer

nat.

to vertical pillars are thin, linear, occasionally tubular-like threads,

passing from one to two or

more

laminos,

each other so as to form oblong
--

being

filled

cells

(

and here and there joining

=?

sarcode chambers), these

throughout by crystalline matter.

There are besides what

correspond to columnar areas, which pass vertically upwards and

seem formed of obliquely meeting cell (?) boundaries.
nature of this specimen makes us hesitate to describe

The
it

indefinite

until further

examination be instituted.
Fig. 9.

A polished median vertical

section of portion of another undetermined

Stromatoporoid from the
Waynesville, Ohio.
wise to what

may have

been

(Lower Silurian),
and placed in the Plate cross-

Cincinnati formation

Drawn of nat.
its

size,

natural position

— that

is, it

may origi-
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nally have been of a corneal iigure, thrice, or thereabouts, longer than

The

that here shown.

skeleton

is

completely

pears to answer to cavities are infiltrated with

and what apEoth upper and

silicified,

silica.

lower surfaces are of a roughened nodular character, though the view

Both margins

here given represents the lower border as plane.

for

a

short distance inwards are markedly in thin undulating layers; deeper

and centrally the layers assume minor ovoid
not

Fig. 10.

figures,

and

in

many,

if

These ovoid centres

are radiating lines or pillars therefrom.

all,

appear to correspond to the exterior nodular elevations (see fig. 10).
part of the surface of the preceding Stromatoporoid (fig. 9),

A limited
of nat.

size,

showing the nodose elevations, and that besides these

granular, they bear evidence of stellar tracery in agreement with the
oval interior designs.
Fig. 11.

A vertical
jective

transparent section of a portion of

(=x60

diam.).

It

is difficult

fig.

9 under an inch ob-

to interpret the microscopic

appearances here presented other than by supposing the larger dark
areas as openings or expansions of an intricate system of tubulation.
slide, but not here shown, there were indicanetwork comparable with that of some of the Lithistid

In other portions of the
tions of a

sponges.
Fig. 12.

The

exterior surface of one of the layers of a fragment of the fossil

Polyzoon Eschara
Fig. 13.

A vertical

nobilis,

Michelin,

X2

diam.

section through a series of the layers of the

of E. nobilis, also

X2

diam.

same specimen

These figures are introduced for com-

parison with the structure of Stromatopora, &c.

;

the vertical section

displays a great general resemblance to similar sections of Btromato-

pora, inasmuch as horizontal layers and vertical pillars are present.

Description of

New

Bj Joseph

S.

Species and Genera of Eumolpidce.
Balt, Esq., M.E.C.S., F.L.S.

[Read December 20, 1877.]

List of Genera, Species, and their Habitat.

Cambodia.

Aoria Mouhoti

EuhracMs

(n. g.) spinipes

....

indica

„

Leprotes fulva

Lewisi

„
Salodonta Siinoni

Paraseela (n.

Cameroous.

'

Northern India.
Tartary.

China, Japan.
Australia.

g.).

Cheiridea (n. g.) Chapuisi ....

Sierra Leone.

Golasposoma sellatum

"Western Australia.

Oonus pallidas

,,

„
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Banks of the Niger.

Pachiepliorus torridus

Bretinghami .... India.

„

„

Lewisi

China.

„

porosa

„

.

JEurydemus Jansoni

Gruinea.

Bedelia persica

Persia
Soutliern India.

Pseudocolaspis longicollis
„

Lefevrei

„

femorata

Arabia.

South Africa.

Mouliotia (n. g.) femorata

Byagrus

Siam.

....

South Africa.

rugifrons^^

Jansonius (n.

g.) alternatus

Chili.

.

G-enus Aoeia, Balg.

AoRiA MouHOTi,

n. sp.

Breviter ovata, valde convexa, pallide piceo-

extrorsum

fulva, subtus nitida; supra subopaea, fulvo-sericea; antennis

pedibusque nigris
punctato

;

elytris

;

thorace siibgloboso, granuloso, fortiter subcrebre
thorace latioribus, e basi ad apicem

attenuatis,

convexis, infra basin leviter transversim depressis, humeris sat pro-

minentibus, tenuiter sed distincte punctatis, interspatiis leviter ruguloso-granulosis.

Long. I5

lin.

Cambodia, mountains of Laos, collected by the

Sal).

late

M.

Mouhot.

Head

coarsely punctured, front impressed with a faint longi-

tudinal groove

;

eyes and jaws black

slightly concave-emarginate

;

;

anterior border of clypeus

antennae

more than two

thirds the

length of the body, three lower joints fulvous, the fourth piceous,

Thorax not

the rest black, six outer joints slightly, compressed.
longer than

broad, subglobose

;

sides

rounded

;

basal border

narrowly margined, the median lobe distinctly produced, obtusely
upper surface granulose, deeply punctured, sparingly

truncate

;

clothed with short, erect hairs.

apex bisinuate.

Elytra

Scutellum oblong-quadrate,

much broader than

attenuated towards the apex, convex, faintly

base,

its

the thorax at the

depressed

transversely below the basilar space, the humeral callus promi-

nent

;

finely punctured, interspaces rugose-granulose

elytron are a
dinal rows,

number

;

on each

of pale piceous points arranged in longitu-

and corresponding to the punctate

other species of Eumolpidce

;

striae

on many

surface clothed with suberect hairs,

much loDger than those on the

thorax.

—
:
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This insect, iu external form, strongly resembles the smaller
species of Pseudocolaspis.

G-enus EcrBUACHrs, Dej. Oaf. {Pseiodocolaspis, Chap., Pairm.).
Prothoracis episterni antica raargine antico concavo aut rectOj angulo
antero-intei-no non libero characteribiis cBeteris ut in Pseudocolas'pide.
;

Type

On

JEubracJiis cylindrica.

recently arranging

my

species of Pseudocolaspis I found

that the insects were separable into two distinct generic groups

Laporte, must be taken as the
must retain Laporte' s name, the
anterior margin of the prothoracic episternum is more or less con-

which P.

in the one, of

ccerulea,

type, and which, consequently,

vex, its antero-internal angle being free

the anterior margin of the presternum

;

and not continuous with
in the second form, on

which Dr. Chapuis has 'apparently drawn up his characters of
Pseudocolaspis, the anterior margin of the episternum is straight
or slightly concave, and

its

antero-internal angle

continuous

is

with the outer angle of the prosternum. For this genus I propose
to retain the name Ealraclds, used for these insects by Chevrolat

The following

in the 3rd edition of Dejean's Catalogue.

table will

show

at once the distinction

short

between the two genera:

Apical margin of anterior episternum convex
or angulate, its antero-internal angle
free

Pseudocolaspis.

•

Apicalmarginof anterior episternum straight
or concave, the antero-internal angle

continuous with the prosternum .... Eiibrachis.

EuBRACHis

SPiNiPES;, n. sp.

Oblongaj valde convexa, nitida, subtus

nigro-asnea, pedibus Isete metallico-purpurcis cyaneo tinctis

;

supra

obscure cupreo-purpurea cyaueo et viridi-asneo tincta, pube grisea

parous vestita;

subsquamiformi
micantibus,

articulis

rugoso,

rude

multo

transversim

latioribus,

aiitennis

ultimis quinque

obovatis,

elevato-strigoso

convexis, iufra

bus

medium rude

interruptis,

positis instructis

Long. 25 h"'

;

;

thorace
elytris

basin

subgloboso,

thoracis

late

basi

transversim

compresso parce confuse
pone medium vittis costiformituberculisque magnis in Scries longitudinales dis;
femoribus subtus spinis validis duabus arcuatis.

depressis, callo hunieraU valde elevato,

punctatis, ante

viridi-aeneo-

piceo-rufis,

nigris

rugosis,

;
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Hah. Gruinea, Cameroons.

Head

coarsely rugose; vertex covered with irregular longitu-

Thorax subglobose, not longer than broad sides
basal border narrowly margined, sinuate
on either side the median lobe, the latter obtusely truncate
tipper surface sparingly clothed with suberect griseous hairs,
dinal rugae.

;

moderately rounded

;

;

coarsely rugose, covered with irregular transverse elevated strigas.

Scutellum metallic purple, subquadrate,

apical

its

margin bisinu-

much

broader at the base than the thorax, attenuated
from the base towards the apex ; convex, broadly depressed transElytra

ate.

versely below the basilar space, the latter slightly thickened;

humeral callus strongly elevated, compressed surface sparingly
clothed with erect, white, scale-like hairs, and remotely impressed
with small but deep punctures, the anterior half coarsely
;

rugose

;

the

hinder half covered with

interrupted

costiform

which on the inner disk are broken up into large strongly
Body beneath and legs clothed with adpressed,
raised nodosities.
vittse,

white, scale-like hairs.

EuBRACHis INDICA,

n.

EloDgata, subcylindrica,

sp.

viridi-senea,

pedibus nigro-seueis, trochanteribus, labro
antennisque rufo-piceis, his extrorsum nigris; clypeo profunde subnitida, griseo-pubescens,

angulato-emarginato

;

thorace

transverso,

subgloboso,

dorse

de-

presso, apice constricto, fortiter sat crebre punetato, utrinque fovea

magna impresso
vexis,

;

elytris griseo-setosis, oblongis, fere parallehs,

dorso paullo

deplanatis, humeris

protninentibus

fortiter punctatis, punctis substriatim dispositis,

Long. If

grisea instructis.

Hah. Northeru India

Head

;

Masuri (7000

notched, the

;

con-

subcrebre

singuhs setula erecta

lin.

feet above sea-level).

coarsely punctured, vertex swollen

defined longitudinal groove

;

;

front with an

ill-

anterior margin of clypeus deeply

notch subangulate,

its

apex

rounded

;

antennae

scarcely longer than the thorax, six lower joints rufo-piceous,

more or

with black, five outer ones thickened, enThorax about a third
apex of terminal joint acute.
broader than long sides rounded, basal margin obsoletely sinuate
on either side the median lobe, the latter obtusely truncate
upper surface subglobose, flattened on the disk, transversely depressed and constricted at the apex, narrowly margined at the
less stained

tirely black,

;

;

base, surface clothed with adpressed hairs

base with a faint longitudinal ridge.

strongly punctured,
Scutellum scarcely broader
;

than long, narrowed from base to apex, the apical margin obtuse,

;;
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sinuate

distinctly

surface

;

but not closely

Elytra scarcely broader tliau the thorax, broadly
oblong, sides nearly parallel, scarcely converging towards the
each elytron
apex
above convex, flattened along the suture
punctured.

;

;

on the middle disk below the basilar space,
rather strongly
the humeral callus prominent, compressed
ill-defined
longitudinal
in
arranged
punctures
punctured, the
indistinctly excavated

;

strice

;

surface clothed with a

number of

erect, rigid, griseous hairs,

each springing from a single puncture and forming longitudinal
rows.

Genus Lepbotes, Baly.
Leprotes fulva,
pilosa,

piceo-fulva,
nigris,

n. sp.

pedibus sordide

Elongata, subcylindrica, subtus picea, gviseofulvis,

femoribus apice tarsisque piceis

pube subsquamiformi concolon dense
piceis;

basi

thorace vix latiore

quam

vestita

;

longiore,

;

supra

antennis
lateribus

rotundatis, antice breviter constrictis, subcylindrico, rugoso-punctato;
elytris oblongis, parallelis, convexis, infra basin breviter transversim

Long. 3

excavatis, fortiter substriatim punctatis.

Hob. Mahlu San, coast of Tartary.
AVhole body above densely clothed \^ith
like hairs.

Head

;

clypeus not separated from the upper face,

nearly glabrous, very slightly oblique,

fifths

;

linear, adpressed, scale-

coarsely punctured, front impressed with a

longitudinal groove

faintly sinuate

lin.

its

anterior border very

face above the clypeus concave

antennae four

;

the length of the body, slender, filiform, the three or four

lower joints pale piceous, more or less stained with nigro-piceous
basal joint thickened, subclavate, slightly curved

moderately thickened, two thirds the length of the
slender, filiform, rather longer than the fourth.
cylindrical,

punctate.
its

constricted at

slightly

•

subacutely rounded at the apex

below the basilar

the second
;

the third

Thorax sub-

the apex, coarsely

rugose-

apex obtusely truncate,
Elytra broader than the thorax, parallel,

Scutellum wedge-shaped,

surface rugose.

;

first

space, the

;

its

above convex, faintly depressed

latter

very slightly thickened

strongly punctured, the punctu.res rather fainter towards the
apex, arranged in irregular longitudinal rows

interspaces below
on each elytron are several illlongitudinal vitto?.
Legs slender,

the basilar space

rugulose

defined,

raised,

elongate.

slightly

;

;
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Elongata, subcylimlrica, piceo-nigra aut

n. sp.

nigra, squamulis albidis lineariformibus sat dense vestita
pallide rufo-piceis, extrovsum piceis

lateribus fere rectis, apice

antice

;

pauUo convergentibus,

siibcylindricoj disco

breviter excavato, rude rugoso-punetato

parallelis,

convexis, infra

basin distincte

antennis

;

quam latiore,

thovace vix longiore

oblongis,

elytris

;

excavatis, spatio basilari

distincte elevato, profunde substriatim punctatis (interspatiis
losis),

utrinque

Long. 3^

tis.

Hah.

vittis subelevatis

nonnullis instructis

rugu-

pedibus elonga-

;

lin.

China, Japan (collected in botli localities by Mr.

G-.

Lewis).

Whole body clothed with narrow, adpressed, acute, white scales.
Head coarsely rugose-punctate, vertex and front impressed on the
mesial line with, a longitudinal groove; face above the clypeus
concave
clypeus and labrum
piceous, the former oblique,
;

its anterior margin angulate-marginate
antennte more
than three fourths the length of the body, slender, filiform, fulvopiceous, the outer joints stained with piceous first and second

glabrous,

;

;

equal in length, the latter only slightly thickened, the third

nearly one half longer than the second, equal in length to the
fourth.

and

Thorax scarcely longer than broad

parallel,

sides nearly straight

;

only slightly converging at the apex

cylindrical, coarsely rugose-punctate

;

above sub-

;

central portion of the middle

Scutellum wedge-shaped, nearly twice
apex obtase, the lower half of its surface

disk obsoletely gibbous.
as broad as long,

rugose.

rounded

its

Elytra broader than the thorax, parallel, subacutely
at the apex

convex, excavated below the basilar space,

;

the latter distinctly thickened
the

punctures

;

coarsely and deeply punctm^ed,

rows, the

arranged in ill-defined longitudinal

puncturing rather finer towards the apex
irregularly wrinkled

;

;

interspaces shining,

on each elytron are three or four
Legs slender, elongate.

slightly

raised but distinct vittee.

Grenus Scelodonta, Westivood.

ScELODONTA SiMONij

n. sp.

dense albido pubescens

;

Oblonga, convexa, cuprea,

antennis extrorsum nigris

nitida, sat

thorace pube

;

adpressa vestito impresso-strigoso, strigis distincte punctatis

;

elytris

thorace multo latioribus, a basi ad apicem paullo attenuatis, convexis,
infra basin leviter excavatis, huiueris prominentibus
tatis, pilis

;

seriatim punc-

subsquamiformibus gracilibus suberectis in

tudinales dispositis vestitis.

LINK. JOUEN.

Long. 2

— ZOOLOGT, VOL. XTV.

strias longi-

lin.
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Hah. Australia, Eockliampton.

Head

with a longitudinal groove

;

with

clothed

deeply punctured, granulosa, sparingly

lower portion of front impressed
clypeus one half longer than broad,

coarse, adpressed, wliite hairs

;

apex separated from the face by an angular groove anterior
margin subangulate-emarginate, the angles of the notch each proits

;

duced into an obtuse tooth
longer than the

broader than
slightly sinuate

;

jaws nigro-piceous

;

antennae slightly

Thorax
margin oblique and

thorax, the five outer joints black.

long, sides rounded

on either side

basal

;

the median lobe sinuate; above

;

convex, covered with sulcate punctured strigse, transverse at the
base, oblique towards the apex, entirely obsolete at the apex

where the puncturing becomes confused basal border
Scutellum rather broader than long, pentangular, its surface impressed with a few deep punctures. Elytra
much broader at the base than the thorax, slightly attenuated
convex, transversely excavated below the
towards the apex
basilar space, the latter thickened, the humeral callus prominent

itself,

;

broadly margined.

;

impressed with large but rather shallow punctures, arranged in
interspaces plane, irregularly
numerous longitudinal rows
wrinkled below the humeral callus and also below the basilar
;

space; surface sparingly clothed with suberect, narrow, scalelike hairs,

arranged in ill-defined longitudinal rows, much

less

numerous than the rows of punctures. Pleurge densely clothed
Four hinder thighs each
with adpressed white pubescence.
armed with an acute spine.
Scelodonta iidentata, described by me in the Trans. Entom. Soc.
of London, p.' 43 (April 1877), has been since described by M.
Lef evre in the French Annales for 1877, p. 161, under the name
'

'

of Scelodonta egregia.

Genus Paeascela,
Corpus oblongo-ovatum, valde

convexum, pube suberecta vestitum.

Caput exsertum, facie perpendiculari
apice orbito depresso munitis

n. gen.

;

;

oculis prorninentibus, integris,

antennis filiformibus, articulo basaU

primum

longitu-

Thorax subglobosus, lateribus marginatis.

Elytra

incrassato, secundo et tertio sequilongis, utroque

dine sequantibus.

tborace latiora, convexa, confuse punctata. Pedes mediocres ifemoribus

modice

incrassatis, subampullatis, subtus dente acuto avmatis

posticis

quatuor extus ante apiceni emarginatis

culatis.

;

;

tibiis

unguiculis appendi-

Prosternum subquadratum, lateribus coneavis, apice trun-

i
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cum

episferno antico,

;

angulo aatico non libero, margine antico recto.

Type Parascela cribrata, Scliauf
The insect on wbicli I liave founded

tlae present genus differs
from Fseudocolaspis (in which group it was placed by Schaufuss)
in having appendiculated claws, notched hinder tibiae, and also in
the form of the prothoracic episternum from Muhrachis it differs
by the first two characters, and from Scelochnta by the absence
:

of the deep frontal grooves and also in the appendiculated claws.

G-enus CheieideAj n. gen.
Corpus subelongatum, convexum, dorso glabrum.
facie brevi, perpendiculari
filiformibus

;

;

oculis prominentibus

Caput exsertum,
antennis gracilibus,

;

Thorax latitudini longi-

clypeo subangulato-emai'ginato.

tudine sequali, subglobosus, subcylindricus, lateribus distincte margina-

Scutellum pentagonum.

tis, serrulatis.

oblonga, punctato-striata.

ad apicem emarginatis

;

unguiculis dentatis.

longum ; episterno antico margine
non libero.

Type Cheiridea
Nearly

Elytra thorace multo

Pedes mediocres,

tibiis

latiora,

intermediis extiis

Prosternum anguste obangulo antero-interno

apicali recto,

Chapuisi.

allied to Scehdonta, separated

by the absence of the

supraorbital grooves and by the serrulate sides of the thorax.

Cheiridea Chapuisi,

n. sp.

supra cyaneo vix tincta;
pallide piceo-fulvis

;

Subelongata, convexa, nigra, nitida,

pedibus piceis labro, tarsis antennisque

thorace subgloboso, crebre foveolato-punctato

elytris eonvexis, infra basin transversim excavatis et rugulosis,
lariter punctato-striatis, interspatiis elevato-costatis.

Long.

H

;

regulin.

Sal. Sierra Leone.

Head

distinctly broader than long, rugose

rated from the face,

its

;

clypeus not sepa-

anterior margin subangulate, emarginate

antennae slender, rather more than half the length of the body,

the three upper joints stained with piceous
vate, curved, thickened gradually

oblong, rather
fifth slender,

;

basal joint subcla-

towards the apes, the second

more than half the length of the

each equal in length to the

first.

first,

third to the

Thorax not longer

margin denticulate, all the
upper surface subglobose, closely covered with
deep round punctures, interspaces nitidous, minutely granulose.
Scutellum longer than broad, pentangular, the lateral angles
18*

than broad

;

sides rounded, the lateral

angles mucronate

;
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much broader than

Elytra

nearly obsolete.

oblong, sides parallel,

the thorax, broadly

the apex regularly rounded

;

above con-

vex, transversely excavated below the basilar space, the humeral
callus moderately thickened

regiilarly punctate-strlate, the stria)

;

sulcate, the punctures large, deeply impressed, those at the bases

of the three or four inner

less

striae

regularly placed

;

inter-

spaces strongly costate, the costre on the transverse depression
obsolete and replaced

by irregular transverse

rugae.

Genus Colasposoma, Za^orte.
CoLASPOSOMA SELLATUM.

Late oblongo-ovatum, convexum, subtus

cupreo-reneum, femoribus nigro-seneis, aureo micantibus,

que nigris seneo vix tinctis
purpureis, extrorsum uigris
terstitiis

;

;

tibiis tarsis-

supra igneo-fenea, antennis metallicothorace fortiter subcrebre punctato,

nitidis; elytris rufo-igneis,

iii-

dorso viridi-metallicis, fortitar

confuse punctatis, punctis ad apieem minus fortiter inipressis, pone

medium prope suturam

striatim dispositis, inters23atiis lasvibus,

latus transversim elevato-rugosis.
J9.ah.

"Western Australia.

Head

strongly punctured

rugose-strigose

;

gitudinal groove

;

front rugose,

Long. 4

vertex on either side above the eye
its

mesial line impressed with a lon-

clypeus rugose-punctate,

;

ad

lin.

its

apex not separated

from the upper face, its anterior border sinuate labrum piceous,
jaws and eyes black, the latter faintly sinuate within, the interocular spaces coarsely punctured antennae about half the length
;

:

of the body, four lower joints obscure metallic purple, the rest
slightly thickened, black.

Thorax nearly three times

as broad as

the angles mucro-

long

;

sides rounded, converging in front

nate

;

basal margin slightly oblique on either side, sinuate near

;

all

the median lobe, the latter slightly produced, very obtusely trun-

upper surface strongly but not closely punctured, the interspaces shining, impunctate basalborder margined, the punctures
immediately in front of its median lobe more crowded than on the
Scutellum semirotundate-ovate, its apex rounded, the side
disk.
cate

;

;

sinuate at the base.

Elytra rather broader than the thorax,

quadrate-oblong, regularly rounded at

tlie

apex

;

convex, faintly

depressed transversely below the basilar space, the humeral callus
moderately thickened, strongly but more distantly punctured

than the thorax, the punctuation finer towards the apex, the
punctures on the inner disk below its middle arranged in irregular
Lingitudinal rows

;

interspaces smooth and shining, rather distantly
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inner disk with fine
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irregular reticulating

on the outer disk and at the apex the interspaces are
thickened and form coarse irregular transverse rugse. The general

strigse

;

colour of the elytra

is

rufo-igneous

but on their dorsal surface

;

is

a common, broad, ill-defined, bright metallic green band, which
extends from the base nearly to the apex of the elytra, the punctures on its surface, together with a very narrow sutural line,
metallic purple.

Genus Ocntis,
OcNus PALLiDUS,

u. sp.

Clarh.

Elongatiis, subcylindricus, flavus, nitidus,

pube depressa vestitus ; capite exserto

antennis robustis, ad apicem

;

angustatisj articulis compressis, ultimis quatuor piceis
tiore

quam

lindrico, leviter riiguloso, fortiter
bris,

thorace vis la-

minus remote punetato;

thorace paullo latioribus, parallelis, rude

Long. 4

;

longiore, lateribus fere parallelis, levitei- bisinuatis, subcyelytris gla-

ruguloso-punetatis.

lin.

Mab. "Western Australia, Nicol Bay.

Head

granulose, vertex rugulose, coarsely but not very closely

punctured, sparingly clothed with adpressed white,
hairs;

clypeus not longer than broad, trigonate,

pressed, not distinctly separated from the face

;

its

scale-like,

apex de-

the sides rounded,

the anterior margin transversely truncate, armed with two very
short obtuse teeth

;

jaws nigro-piceous

;

antenna; nearly equal to

the body in length, robust, attenuated towards the apex, the basal
joint strongly thickened, subglobose, the second short, about half

the length of the

first,

slightly thickened, the third to the seventh

equal in length, each as long as the

first

the eleventh moderately compressed

;

within.

two united, the third to

eyes elongate-ovate, sinuate

Thorax scarcely broader than long sides nearly parallel,
from base to apex, slightly bisinuate, the an;

slightly converging

terior angle excurved

;

above subcylindrical, sparingly clothed

with adpressed scale-like hairs, coarsely but not deeply rugulosepunctate, the middle disk with a broad, shallow, ill-defined longigitudinal depression, which extends from the base nearly to the

apex.

Scutellum semiovate,

its

apex subacute.

Elytra broader

than the thorax, subelongate, the sides parallel
coarsely but not very deeply rugulose-punctate

three or four ill-defined

vittse,

;

;

above convex,

each elytron with

the one on the middle disk and

another below the humeral callus more distinct than the others.

;
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Genus Pachnephokus,

Pachnephorus torridus,
nitidus,

antennis piceo-fulvis
crebre

;

Elongatus, subcylindricus, piceus,

n. sp.

squamis oblongis

Bedterib.

et

albidis

bifidis

dense vestitus,

fuscis

thorace fere sequilongo ac lato, profunde sat

punctato, squamis

sordide albidis vestito;

oblongis,

elytris

thorace latioribus, convexis, infra basin transverse exeavatis, fortiter
punctato-striatis, squamis fuscis et albidis variegatis.

"

Long. If

lin.

Banks of the Niger.

Hal).

Head rotundate, coarsely punctured

vertex convex, closely co-

;

front impressed
vered with adpressed, whitish, oblong scales
with a longitudinal fovea, clothed with much narrower scales than
;

those on the vertex

;

clypeus elevated, transverse, sparingly clothed

with suberect silky hairs

labrum pale rufo-piceous

;

their apices rufo-piceous

;

jaws black,

antennae about a third the length of

;

Thorax not longer than broad sides
piceo-fulvous.
and converging from the base to far beyond the middle,
thence rounded and converging to the apex, upper surface convex,
closely covered with large round punctures and clothed with dirty
the body,

;

straight

white

scales.

Elytra strongly punctate-striate, clothed with white

and fuscous scales longer and narrower than those on the thorax,
the white ones forming irregular patches on the surface. Legs and
abdomen covered with adpressed linear scales.

Pachnephorus Bretinghami,

n. sp.

Oblongus, convexus, piceo-

niger aut niger, nitidus, squamis adpressis bifidis albidis dense vestitus

;

antennis pedibusque sordide rufo-piceis

longiore, sat profunde punctato

elytris

;

;

thorace vix latiore

quam

thorace latioribus, obovatis,

convexis, infra basin exeavatis, profunde punctato-striatis, interspatiis

nitidis, leviter

obsolete

Hob. India.

Head

Collected

rugulosis, ad apicem

Long.

humeris prominentibus.

]

§

convexiusculis

lin.

by Mr. Bretingham.

strongly punctured, excavated between the eyes

transverse, thickened at the base

length of the body,

five

;

;

clypeus

antennge more than a third the

Thorax
and diverging from the

of the joints stained with fuscous.

scarcely broader than long

;

sides straight

base to far beyond the middle, thence rather abruptly rounded and
converging to the apex

;

above subcylindrical, convex on the disk,

deeply punctured, clothed with deeply
pressed scales.

bifid,

narrowly oblong, ad-

Elytra broader than the thorax, obovate, convex,

each elytron deeply excavated below the basilar space, deeply and
coarsely punctate-striate, the puncturing rather finer towards the

apex

;

surface clothed with similar scales to those on the thorax

;
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here and there they are more densely congregated, and form

ill-

defined patches.

Pachnephorus Lewisi.
subtus squamis

flus,

Oblongus, convexuSj

albiclis

vestitus, supra

intermixtis depressis variegatus

pauUo

quam

latiore

infra basin excavatis,

Hob. China.

Head

closely

antennis nigris, basi piceis

niti-

et albidis
;

thorace

longiore, profunde punctatoj elytris convexis,

profunde punctato-striatis,

prope suturam confusis
spatiis nitidis,

;

piceo-niger,

squamis fuscis

magis

et ibi punctis

ad apicera convexiusculis.

striis

infra basin

fortiter impressis, inter-

Long. I5

lin.

Collected by Mr. Lewis.
and deeply punctured clypeus transverse, thick;

ened at the base; clypeus piceous; antennae rather longer than
the head and thorax, the basal and the five upper joints black, the
Thorax rather broader than long sides diverging
rest piceous.
;

from the base to beyond the middle, thence rounded and converging to the apex upper surface sub cylindrical, convex on the disk,
deeply punctured, clothed with oblong, bifid, fuscous and white
;

scales,

which form irregular patches on the surface. Elytra broadly

oblong-ovate, excavated at the base near the suture, and again

below the basilar space, deeply punctate-striate, the interspaces
slightly convex towards the apex and on the outer
surface clothed with white and fuscous scales similar to
side
those on the thorax, the former arranged in irregular patches at
nitidous,
;

;

the base, near the scutellura, the

striae

are confused, that portion

of the surface being impressed with a

Body beneath and

late punctures.

number

of larger foveo-

legs clothed with

narrow

whitish scales.

Pachnephorus porosa,
dus,
piceis

n. sp.

Elongatus, subcylindricus, niger, niti-

squamis adpressis gracillimis
;

bifidis griseis vestitus

antennis rufo-fulvis, extrorsum nigris

funde punctato

;

elytris

;

;

pedibus

thorace convexo, pro-

profunde regulariter punctato-striatis, inter-

spatiis nitidis tenuiter punctatis.

Long.

H Un.

Hob. China.

Head deeply and

punctured

closely

than the head and thorax, the

;

antennse scarcely longer

outer joints black, the six basal

labrum piceous. Thorax not longer than broad
from the base to beyond the middle, thence rounded

ones rufo-fulvous
sides diverging

five

;

and converging to the apex above convex, deeply impressed with
Elytra broader than the thorax, oblonglarge round punctures.
;

ovate, convex, scarcely depressed

and deeply punctate-striate.

below the basilar space, coarsely

;
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EuEYDEMUS, Chapuis.
Oblongo-ovatis, fulvus,

n. sp.

nitidiis,

extrorsum thoracisqne maculis duabus oblongis nigris

regukriter fortiter punctato-striatis (interspatiis

plaga

magna

Long. 2

;

antenelytris

utriuquo

nitidis),

ad latus extensa nigra ornatis.

infra basin posita vix fere

lin.

Hob.

Griiinea,

Head

niticlous,

Cameroons.

punctured vertex
which terminates on the
lower front in a perpendicular groove jaws piceous clypeus
longer than broad, subcuneiform, its apex broadly truncate, its
anterior margin concave-emarginate antennae nearly two thirds
distinctly but not closely

with a faint longitudinal raised

;

line,

;

;

;

the length of the body, filiform,
rest blact

;

basal joint incrassate, oval

thirds the length of the first

long as the

five

second

;

;

lower joints fulvous, the
;

the second oblong, two

the third slender, nearly twice as

Thorax
distant.
rounded and obliquely

eyes large, moderately

about one half broader than long

sides

;

diverging from the base nearly to the middle, thence obliquely

converging and slightly rounded to the apex, binder angle
cronate

;

mu-

basal margin truncate on either side, the median lobe

slightly produced, truncate

upper surface transversely convex,

;

deflexed on the sides, in front finely and sparingly punctured

median portion of basal margin thickened
the middle disk are two narrowly oblong

;

placed side by side of

black patches.

tellum rather longer than broad, trigonate,

Elytra broadly oblong, and
parallel, the

much broader than

apex regularly rounded

;

Scu-

apex obtuse.

its

the thorax, sides

above convex

;

each slightly

but distinctly excavated below the basilar space, strongly punctate-striate, the

punctures very large on the subbasal depression,

smaller and less deeply impressed below the middle
plane, shining, impunctate

the surface convex

;

;

interspaces

those on the excavated portion of

on each elytron is a large black patch
which extends from immediately below the basal margin to a
short distance below the middle of the disk, and laterally from just
within the outer margin to the third stria from the suture. All
the thighs armed beneath with a strong acute spine.
This species differs from the typical form of the genus in the
rather smaller and more widely separated eyes.
This character
varies in the two sexes of the same species. In E. grandis the eyes
are

much

;

smaller and more distant from each other in the female

AND GENERA OF EUMOLPIDiE.
than

ia tlie male,

drawn np

from

wliicli latter

sex Dr, Chapuis has apparently

his diagnosis of the genus.

EmiTDEMUS GEANDis,
Ehyparida), 1861.

The
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insect described by

coming from

New

this locality to

Joumal of Entom.

Boly,

—Eurydemus

insignis, C/mj>.

Gen.

i.

p.

287 {sub

Col. x.

p.334.

M. grandis was sent to me as
I have since had reason to suppose

me

as

Caledonia.

be erroneous, having recently received the species

from Australia.
Grenus Bedelia, Lefevre.

Bedelia persica,

Subelongata, subcyUndrica, nitida, subtus

u. sp.

piceo-nigra, pedibus fulvis, supra

antennis extrorsum piceis
]3iceo

;

sparse griseo

pubescens,

fulva,

capite fortiter punctato, vertice nigrO'

;

thorace transverso, convexo, late fortiter punctato, lateribus

rotundatis, angulis mucronatis

;

elytris

thorace latioribus, parallelis,

convexis, fortiter puuctato-striatis (interspatiis sat remote sed distincte
tenuiter punctatis), utrinque vitta suturali maculaque oblonga a paullo

ante ad longe pone
fluente, nigris.

Hob.

medium extensa, interdum cum

Long. 2|

vitta suturali

eon-

lin.

Persia.

Clypeus not distinctly separated from the upper face, its anterior margin transversely truncate
jaws nigro-piceous
eyes
;

;

reniform, deeply notched

antennae rather more than half the

;

length of the body, filiform, the six outer joints pale piceous,

second joint thickened towards the apex, equal in length to the
third, the latter slender.

the middle

;

Thorax twice as broad as long across
all the angles mucronate
above

the sides rounded,

;

convex, strongly punctured, rather sparingly clothed with ad-

pressed griseous hairs

;

placed on the middle disk and extending

nearly across from side to side of the thorax,
transverse band.
larly

is

an irregular black

Elytra broader than the thorax, parallel, regu-

rounded at the apex

;

convex, more finely and more spa-

ringly pubescent than the head and thorax, strongly punctatestriate
its

the inner stria bifurcate at the base, the puncturing ou

;

inner ramus irregularly placed; extreme apex of hinder femur

piceous

;

all

the femora armed beneath with a short spine.

This insect diifers from the typical species in having the upper
surface of its

body sparingly pubescent.

Genus Pseudocolaspis, Laporte, nee
PsEUDOCOLASPis LONGicoLLis,

n. sp.

Chapiois.

Brevitcr ovata, valde con-
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vexa, cupreo-, aut viridi-scnea, nitida, griseo-setosa,

nisque piceis, his extrorsum nigro-piceis
convexo,

latiore, basi

elytris basi thorace

latioribus,

anten-

quam

ad apicem attenuatis, convexis,

infra basin leviter transversim depressis,

interstitiis infra basin rugulosis

;

humeris valde prominentibus,

sat fortiter substriatim punctatis,

setulis suberectis griseo vestitis;

Long. l|-2

tibiis, tarsis

thorace miilto longiore

ad apicem subconico, profimde punctato;

liinc

multo

;

clypeo leviter concavo-eraarginato.

lin.

Hah. Southern India.
Head, coarsely punctured, vertex rugulose-strigose
pressed with a longitudinal groove

concave

;

;

;

front im-

anterior margin of clypeua

antennae equal to the thorax in length, six lower joints

pale rufo-piceous, the five outer ones pitchy black, these

latter

thickened and forming an elongate club, the seventh joint

is

ob-

conic and slightly compressed, the eighth to the tenth are turbi-

Thorax one
its apex obtuse.
rounded and diverging at the
extreme base, thence obliquely converging to the apex; basal
margin sinuate on either side, median lobe obtusely truncate
upper surface convex at the base, thence subconic to the apex,
nate,

and the eleventh ovate with

fourth longer than broad

;

sides

;

clothed with adpressed griseous hairs, deeply impressed with large

round punctures.
its

Scutellum not longer than broad, pentangular,

surface coarsely punctured, the apical margin impunctate.

Elytra

much broader than

the thorax at the base, narrowed from

base to apex, the latter regularly rounded

;

above convex, trans-

below the basilar space, the humeral callus
strongly elevated, compressed surface clothed with stout, suberect, griseous hairs, rather strongly punctured, the puncturing
versely excavated

;

finer towards the apex, arranged in ill-defined longitudinal rows,

interspaces just below the basilar space rugulose.
a^neous, tibiae

and

Legs cupreo-

tarsi piceous, the claws nigro-piceous, thighs

armed beneath with a stout

spine.

PsEUDOcoLASPis Lefevrei,

n. sp.

Breviter ovata, valde convexa,

nigro-picea, subopaca, squamulis adpressis griseis dense vestita
nis rufo-piceis,

;

extrorsum nigris; thorace pauUo longiore quam

subgloboso, antice subconico, profunde punctate

;

antenlatiore,

elytris thorace la-

ad apicem attenuatis, convexis, infra basin transversim
crebre puncdepressis, humeris valde prominentibus sat profunde

tioribus, a basi

;

tatis

;

disco exteriore (margine laterali excepto) rufo-piceo.

Hah. Arabia,

Body above

Persia.

clothed with

adpressed griseous

scales.

Head

I
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anterior margin of clypeus concave-emargiextreme edge, together with the labrum, obscure piceous
antennae scarcely longer than the thorax, six lower joints rufopiceous, the five outer ones black, thickened and forming an elon-

coarsely punctured

;

nate, its

;

gated club.
Thorax longer than broad, subglobose, subconic
towards the apex, the basal margin sinuate on either side, the

median lobe broadly truncate
large, round, deeply

griseous scales

on either

;

glabrous space.

;

upper surface closely covered

with,

impressed punctuTes, clothed with adpressed
side of the disk is a broad, longitudinal,

Scutellum scarcely broader than long, pentan-

gular, densely clothed with griseous scales.

Elytra much broader

than the thorax at the base, attenuated towards the apex

;

convex,

transversely depressed below the basilar space, the humeral callus

strongly thickened; surface closely but rather less coarsely punc-

tured than the thorax, interspaces just below the scutellum
spine

;

tibia3

ele=

All the femora armed beneath with a stout

vate-reticulate.

more or

less stained

Ante-

with obscure piceous.

and

rior episternum with its anterior border convex,

its

antero-

internal angle free.

PsEUDOCOLASPis FEM0RA.TA,

Breviter ovata, valde convexa,

sp.

11.

viridi-senea, aureo tincta, subtus griseo-pilosa, supra fere glabra

moribus cupreo-aureis,
basi rufo-piceis

rufo-piceis

;

;

fe-

antennis nigris,

capite granuloso, fortiter punctato, clypeo subangu-

;

lato-emarginato

tibiis tarsisqiie

;

thorace fere sequilato ac longo, globoso, antice

attenuate, granuloso, sat profunde et sat crebre punctato, punctis

oblongisj elytris basi thorace multo latioribus, hinc ad apicem attenuatis, convexis,

humeris valde

elevatis, crebre et fortiter substrlatim

punctatis, interstitiis sparse argenteo-squamulosis, elevato-rugulosisj
granulosis.

Sah. South

Head

Long. If

lin.

Africa.

and deeply punctured, the puncturing less
crowded on the clypeus, the anterior ma^rgin of the latter subancoarsely

gulate-emarginate, the angles acute

;

antennse slightly longer than

the thorax, the six lower joints piceous, the

five

outer ones black.

Thorax not longer than broad, subglobose, narrowed towards the
apex, basal margin with the median lobe slightly produced, transversely truncate

surface closely covered with large, deeply im-

;

pressed, oblong punctures; interspaces granulose, basal lobe trans-

versely strigulose.
sinuate.

Elytra

Scutellum subquadrate,

much broader

its apical

margin

bi-

at the base than the thorax, at-

tenuated from the base to the apex, the latter truncate

;

a^oove
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convex, transversely excavated below the basilar space, the hu-

meral callus tliickened, strongly elevated
short, suberect, silvery-white scales

;

;

sparingly clothed with

coarsely and deeply punc-

tured, the punctures indistinctly arranged in longitudinal

mediate pair less thickened than the others.

num

with

its

striae

;

Thighs cupreo-asneous, the inter-

interspaces rugose-granulose.

Anterior epister-

angle free, the

antero-internal

margin

anterior

convex.

Genus Mouhotia,

n. gen.

Corpus breviter ovatum, valde convexum, supra glabrum.
tlioracem penitus iramersum, perpendiculare
intua siiiuatis, vix prominulis

\

;

Caput in

ocwZis anguste ovalibus,

clypeo a facie distincte separate, antice

concavo-eraargiriato ; antennis quam corporis dimidium longioribus, articulis basalibus qiiatuor cylindricis^ cseteris compressis, leviter dilatatis.

Thorax transversus, lateribus marginatis, a basi ad apieem convergenElytra thorace multo

Scutellum semiovatum.

tibus.

sub-

latiora,

quadrato-ovata, valde convexa, regulariter punctate -striata, humeris

prominentibus.
satis;,

ticis

;

Pedes robusti

;

femoribus, prtesertim anticis, incras-

anticis et posticis spina brevi subtus armatis, intermediis
tibiis posticis

quatuor extus ante apieem emarginatis

;

mu-

ungui-

Prosternum transversura, subquadratum,

culis acute appendiculatis.

apice obtuse truncatum

;

episterni antico angulo antero-interno libero,

margine antico convexo.

Mesosternum breve, transversum.

Type MouJiotia femorata.
The transverse prosternum, the appendiculated claws, and the
emargination of the four hinder tibia?, combined with the general
form, will at once distinguish this genus from Ttjpo^liorus and its
allies.

Mouhotia femorata,
bosa, nitida
pleuris,

;

n. sp.

capite, thorace

abdomine

Breviter ovata, valde convexa, subgib-

pedibusque nigris

elytrisqvie rufis

;

;

pectore piceo

pressis, regulariter puuctato-striatis, interstitiis planis

punctato.

labro,

;

thorace parce

Long. 2 Un.

Hal. Cambodia,

Head

;

bis infra basin vix transversim de-

collected

by the

late

Mr. Mouhot.

scarcely longer than broad, nitidous, impressed with a

few deep punctures, front impressed in the middle with a narrow
elongate fovea
upper orbit of eye narrowly excavated inter;

;

ocular spaces separated from the front

tures

;

clypeus

much

by an oblique row of punc-

longer than broad, campanulate, distinctly

separated from the face,

its

anterior margin concave-emarginate,

either angle of the notch produced into au obtuse tooth

;

surface

I
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strougly punctured

;

2G3

antennfe with the four lower joints slender,

subcylindrical, piceous, the rest thickened

and compressed, black.

sides obliquely
Thorax twice as broad at the base as long
rounded and converging from base to apex, the hinder angles mueronate basal margin sinuate on either side, the median lobe very
upper surslightly produced, thickened, very obtusely rounded
face transversely convex, subcylindrical at the apex, remotely impressed with large deep punctures, interspaces shining, impunc;

;

;

Scutellum
margin with a broad thickened edge.
Elytra much broader than the thorax, about
one half longer than wide, subquadrate- ovate, very broadly rounded
at the apex
very convex, faintly excavated below the basilar
space, the humeral callus prominent regularly punctate-striate,
the puncturing much finer towards the apex, nearly obsolete' on the

tate

;

apical

shining, impunctate.

;

;

basilar space

All the

interspaces plane, shining, impunctate.

;

thighs (more especially the anterior pair) thickened, ampuUate,

armed beneath with a short

tooth, the intermediate pair

unarmed.

Grenus Stagetjs, Cliapuis.

Syagrus rugifrons,

Elongatus, subcylindricus, obscure cu-

n. sp.

preus, nitidus, scutello, capite pedibusque piceis, antennis obscure
piceo-fulvis

;

capite rude rugoso

;

thorace vix latiore

quam

longiore,

lateribus fere parallelis, subcylindrico, crebre'foveolato-punctato
tris

;

ely-

thorace latioribus, oblongis, fortiter punctato-striatis, interspa-

tiis costatis.

Long. 3

lin.

Sab. South Africa.

Head

very coarsely rugose-punctate

;

front impressed on the

mesial line with a faint longitudinal groove

clypeus angulate-emarginate

;

jaws black

;

;

anterior border of

antennae slender, the

basal joint broadly ovate, the second nearly equal in length to the
first,

moderately thickened, ovate, the third to the

equal in length, each twice as long
scarcely broader than long

;

fifth

as the second.

sides nearly straight

and

nearly

Thorax
parallel,

above subcylindrical, closely covered
with large round punctures. Scutellum scarcely broader than
long at the base, semirotundate, its apex acute. Elytra much
broader than the thorax, oblong, the sides parallel, the apex
converging at the apex

rounded

;

;

above convex, not excavated below the basilar space,

strongly and regularly punctate-striate, the ninth and tenth

striaj

from the suture abbreviated anteriorly below the humeral callus

;

interspaces convex on the anterior half of the iu7aer disk, costate

;
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the hinder half, and on the whole of the outer disk, nitidous,

sparingly impressed with a few minute punctures.
constricted anteriorly,

its

Prosternum

hinder half abruptly dilated.

All the

thighs armed beneath with a short tooth.

Grenus Jansonius, n. gen.
Corpus anguste ovatum, convexum, squamulis adpressis brevibus vestiCaput modice exsertum, facie brevi, perpendicular! ; oculis
titum.
subrotuudatis, intus leviter sinuatis

;

antennis corporis dimidio fere

Ecquilongisj articulis ultimis quinque incrassatis.

Scutellum semiovatum.

convexus.

Fedes modice robusti

striata.

armatis

;

tibiis posticis

TAoraa; transversus,

thorace latiora, punctato-

femoribus posticis subtus spina acuta
un;

quatuor extus ante apicem emarginatis

guiculis appendiculatis.
,

;

iJZ^/^'"^

Prosternum planum, basi

et apice araplia-

tum, lateribus subprofunde sinuatis episterno antico margine apicali
kviter convexo, angulo externovix ad thoracis angulum anticum pro;

ducto, angulo antero-interno libero.

Type Jansonius

alternates.

allied to Faclinephorus, separated

Nearly

from that genus by

the more ovate form, the entirely difierent shape of the thorax,
and by the much less convex and less produced anterior border
of the prothoracic episternum.

Jansonius ALTERNATUs,n.

Ovatus, convexus, cupreus, uitidus

sp.

antennis nigris, his basi, femoribus basi,
rufis

hie

tibiis

apice tarsisque piceo-

thorace lateribus subangulatis, disco distincte punctato, punctis

;

illic

irregulariter congregatis

;

elytris thorace latioribus, convexis,

pone medium squamulis brevissimis suberectis

albidis parce vestitis,

distincte (ad basin fortius) punctato-striatis, striis per paria approxi-

raantibus, interspatiis minute granulosis, alternis latioribus nitidis.

Long.

H

lin.

Eah. Chili.

Head

granulose, rather closely punctured, clothed with ad-

upper portion of front impressed
with a deep fovea labrum and jaws piceous four lower joints of
antennae pale rufo-piceous, the basal one stained above with piceous,

"pressed, white, scale-like hairs

;

;

;

upper ones distinctly thickened.

seven outer joints black, the

five

Thorax broader than long

sides moderately rounded, very ob-

tusely angled in the middle

;

;

upper surface convex, very minutely

granulose, impressed with round shallow punctures, which are

Scutellum
crowded into large irregular patches on the surface.
pentagonal, its apex acute. Elytra much broader than the thorax,
broadly oblong-ovate, convex, each elytron with a shallow exca-
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vated space behind the basilar space

;

eacb impressed with eleven

longitudinal rows of distinct punctures,

more deeply impressed

the base, more especially the rows near the suture
shorter, the others approximating,

2G5

but not very

;

the

at

first

closely, in pairs,

the space between each double row granulose and finely punctured, the broader spaces

between the pairs nitidous and

finely

granulose.

Observations on Ants, Bees, and "Wasps.
Sir

John Lubbock,

—Part

Y. Ants.

By

Bart., M.P., F.E.S., F.L.S., D.C.L.,yice-

Chancellor of the University of London.
[Eead February

7,

1878.]

Ants.
Recollection of Friends.

In my

last paper I recorded some experiments made on a nest oi
Formica fus ca which I had divided into two parts. I found that
while a stranger introduced into the nest was attacked, driven
and while strangers so introduced showed
out, or even killed
;

every sign of fear and an unmistakable desire to escape, friends,

on the other hand, put back among their old companions, even
after months of separation, were amicably received, and made
themselves quite at home. Since my last paper I have continued
the observations, as follows

:

The nest was divided on the 4th Aug. 1875.
Eeb. 11, 1877. I put in two friends from the other

division at

10 A.M. I looked at 10.15, 10.30, 11, 11.30, 12, 2, 4, and 6 p.m.
They were on every occasion quite at home amongst the others.
Peb. 12. Put in three from the other division at 12. They
were quite at home. I looked at them at 12.80, 1, 2, 4, and 6.
Only for a minute or two at first one appeared to be threatened.
Peb. 13. Put in one friend from the other division. The ant
was put in at 9.15 a.m., and visited at 9.30, 10, 11, 12, and 1.
The ant was put in at 10,15 a.m., and visited
Peb. 15. Do.
and 4.
The ant was put in at 10 a.m., and visited at
11, 12, 1, and 2.
Do. Do. at? 9.30 a.m., visited at 10.80, 12.30, 2.30

at 10.30, 11, 12, 1, 2, 3,

Peb. 19.
10.15, 10.30,

Mar. 11.
and 5.30.
Mar. 12.
Mar, 18.

Do.

Do. Do. at 10 a.m., visited at 12, 2, and 4.
Put in two friends at 1 p.m., visited at 2 and

4.

2GG
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Put iu one friend at 9.30 a.m. At 10 she was all
and -1.
Visited them at 9 and
April 22. Put in two friends at 8.30.
After that I could not find
10, when they were almost cleaned.
them but I looked at 2, 4, and 6, and must have seen if they were
April 21.

right, also at 12

;

being attacked.

Put iu two friends at 12.32. Visited them at 1, 2,
They were not attacked.
May 13. Put in two friends and a stranger at 7.45. At 9 the
two friends were with the rest. The stranger was in a corner by
the stranherself. 11 do., 12 do. At 1 the friends were all right
April 23.

3, 4,

and

6.

;

ger was being attacked. 2, the friends all right the stranger
had been killed and dragged out of the nest. The next morning
;

I looked again

May
them

;

the two friends were

Put

14.

all right.

in the remaining three friends at 10.

at 11, 12, 1,2, 4,

and

6.

Visited

They were not attacked, and seemed

quite at home.

This completed the experiment, which had lasted from Aug.
1875,

till

May 14,

1877,

when

In no case was a friend attacked.

friends.

Though the above experiment seemed
thought

4,

the last ones were restored to their

it

would be well to repeat

it

to

me

conclusive,

I

with another nest.

I therefore separated a nest of For7nica fibsca into two portions

on the 20th Oct. 1876.

On

the 25th Peb. 1877, at 8 a.m. I put an ant from the smaller
back among her old companions. At 8.30 she was quite comAt 9 do., at 12 do., and at
fortably established among them.
lot

4

do.

June

8.

I put two specimens from the smaller lot back as

their old friends.
At 1 they were all right and
among the others. At 2 do. After this I could not distinguish
them amongst the rest but they were certainly not attacked.
June 9. Put in two more at the same hour. Up to 3 iu the
afternoon they were neither of them attacked. On the contrary,

before

among

;

two strangers, from different nests, which I introduced at
same time, were both very soon attacked.
July 14. I put in two more of the friends at 10.15. In a
minutes they joined the others, and seemed quite at home.
II they were among the others. At 12 do., and at 1 do.
July 21. At 10.15 I put in two more of the old friends.

the

few

At
At
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do.,

12

do.,

do.

At 9.30 I put in two, and watched them carefully till
They joined the other ants and were not attacked. I also
put in a stranger from another nest. Her behaviour was quite
different.
She kept away from the rest, running off at once in
Oct. 7.

1.

evident fear, and kept wandering about, seeking to escape.

10.30 she got out

;

I then put in another stranger.
attacked. In the

At

I put her back, but she soon escaped again.

mean time

She was almost immediately

the old friends were gradually cleaned.

At

1.30 they could scarcely be distinguished they seemed quite
home, while the stranger was being dragged about. After 2
I could no longer distinguish them.
They were, however, certainly not attacked.
The stranger, on the contrary, was killed
and brought out of the nest.
;

at

This case, therefore, entirely confirmed the preceding, in which
strangers were always attacked

friends were amicably received,

;

even after a year of separation.
Thus, therefore, in these experiments, as in those previously
recorded, the old acquaintances were evidently recognized.
is clear,

because they were never attacked

different nest, even of the

same

species,

killed if she did not succeed in escaping

recognition of old friends seems to

me

This

while any ant from a

;

would be
from the

set

on and

nest.

This

In
one case the ants had not seen one another for more than a
very remarkable.

year.

Intelligence tested hy Eccperimenfs with Honey.

To

test their intelligence I

made the

following experiments

:

I suspended some honey over a nest of Lasiusjlavus at a height of

about I an inch, and accessible only by a paper bridge more than 10
Under the glass I then placed a small heap of earth.
feet long.

The ants soon swarmed over the
feeding on the honey.

earth on to the glass, and began

I then removed a litble of the earth, so that

there was an interval of about ^ of an inch between the glass and
the earth but, though the distance was so small, they would not
;

jump down, but

They
up from the earth to the glass, which,
however, was just out of their reach, though they could touch
but it did not occur to them to heap
it with their antennae
the earth up a little, though if they had moved only half a dozen
LINN JOTJRN. ZOOLOaT, TOL. XIV.
19
preferred to go round by the long bridge.

tried in vain to stretch

;

—
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particles of earth they

would have secured

for themselves direct

This, however, never occurred to them.

access to the food.

At

length they gave up all attempts to reach up to the glass, and went
round by the paper bridge. I left the arrangement for several
weeks, but they continued to go round by the long paper bridge.

Further Test Experiments

Again I varied the experiment

tvith Glycerine.

as follows

:

—Having

left

a nest

without food for a short time, I placed some honey on a small
wooden brick surrounded by a little moat of glycerine about
wide and about -^ of an inch in depth. Over this
I an inch

moat I then placed a paper bridge, one end of which rested on
some fine mould. I then put an ant to the honey, and soon a
1 then removed the paper
little crowd was collected round it.
bridge the ants could not cross the glycerine, they came to the
edge and walked round and round, but were unable to get across,
nor did it occur to them to make a bridge or bank across the glycerine with the mould which I had placed so conveniently for
them. I was the more surprised at this on account of the inge;

nuity with which they avail themselves of earth for constructing
their nests. Tor instance, wishing, if possible, to avoid the trouble
of frequently moistening the earth in my nests, I supplied one of my
ant-nests of Lasius flavus with a frame containing, instead of earth,
a piece of linen, one portion of which projected beyond the frame

and was immersed in water. The linen then sucked up the water
by capillary attraction, and thus the air in the frame was kept
The ants approved of this arrangement, and took up
moist.
their quarters in the frame.

To minimize evaporation I

usually

closed the frames all round, leaving only one or two small openings for the ants, but in this case I left the outer side of the frame

The

open.

ants,

however, did not like being thus exposed

;

they

and built up a regular wall along the open side, blocking up the space between the
upper and lower plates of glass, and leaving only one or two small

therefore brought earth from

some

little distance,

openings for themselves. This struck me as very ingenious. The
same expedient was, moreover, repeated under similar circumstances by the slaves belonging to

On

my

nest of Folyergus.

the Origin of new Communities.

remarkable that, notwithstanding the labours of so many
and though ants' nests swarm in every field
and every wood, we do not yet know how their nests commence.
It

is

excellent observers,
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Three principal modes have been suggested.
young queen may either
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After the mar-

riage-flight the

own

some other old nest

1.

Join her

2.

Associate herself with a certain

or

with their assistance commence a
3.

Found a new nest by

new

number

nest

of workers, and

or

;

herself.

The question can of course only be settled by observation, and
made to determine it have hitherto been inde-

the experiments
cisive.

Blanchard, indeed, in his work on the

'

Metamorphoses of In-

quote from Dr. Duncan's translation, p. 205), says:
" Huber observed a solitary female go down into a small underground hole, take off her own wings, and become, as it were,
a worker then she constructed a small nest, laid a few eggs, and
brought up the larvae by acting as mother and nurse at the same
sects

'

(I

;

time."
This, however,

His words are
light

humid

:

is

—" I

not a correct version of what

Huber

says.

enclosed several females in a vessel full of

earth, with

which they constructed lodges, where

they resided, some singly, others in common. They laid their
and, notwithstanding the
eggs and took great care of them
;

inconvenience of not being able to vary the temperature of their
habitation, they reared some, which
size,

became

but which soon perished from the

gence "

larvae of

effect of

a tolerable

my own

negli-

*.

It will be observed that

it

was the eggs, not the

larvae,

which,

according to Huber, these isolated females reared. It is true that
he attributes the early and uniform death of the larvae to his own
negligence, but the fact remains that in

none of

his observations

did an isolated female bring her offspring to maturity.
Other entomologists, especially Eorel and Ebrard, have repeated

the same observations with similar results and as yet in no single
case has an isolated female been known to bring her young to
maturity. Eorel even thought himself justified in concluding,
;

from his observations and from those of Ebrard, that such a
fact could not occur.
Lepeletier de St. Fargeauf was of opinion that ants' nests originate in the second mode indicated above, and it is, indeed, far
* 'Natural History of Ants,' Huber,

-p.

121.

t Hiflt. Nat. des Ins. Hyni6nopteres, vol.

i.

p. 143.
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Under these circumstances

I

made the

;

AND WASPS.
clear case has,

how-

following experiments:

queen from a nest of Lasius flavus,
and put her to another nest of the same species. The workers
became very excited and killed her.
h. I repeated the experiment, with the same result.
In this case the nest to which the queen was transc. Do. do.
1

«.

I took an old,

fertile,

ferred was without a queen

d and

e.

Do. do.

;

still

they would not receive her.

do.

I conclude, then, that, at any rate in the case of L. flavus, the

workers will not adopt an old queen from another nest.
2. I took an old, fertile queen of the same species and
placed her by herself with damp earth, food, and water. In a few
days, however, she died.

The following, however, shows that whether or not ants' nests
sometimes originate in the two former modes or not, at any rate
in some cases isolated queen ants are capable of giving origin to
a

new community.

On

the 14th Aug. 1876, I isolated two pairs of

nodis which I found flying in

damp

my

garden.

Myrmica rugithem with

I placed

and water, and they continued perfectly healthy
In April, however, one of the males died,
and the second in the middle of May. The first eggs were laid
between the 12th and 23rd April. They began to hatch the first
week in June, and the first turned into a chrysalis on the 27th
a second on the 30th a third on the 1st July, when there were
On the 8th there was another
also seven larvse and two eggs.
On the 8th July a fourth larva had turned into a pupa.
egg.
On the 11th July I found there were six eggs, and on the 14th
about ten. On the 15th one of the pupae began to turn brown,
and the eggs were about 15 in number. On the 16th a second
pupa began to turn brown. On the 21st a fifth larva had turned
into a pupa, and there were about 20 eggs.
On the 22nd July
the first worker emerged, and a sixth larva had changed. On the
25th I observed the young worker carrying the larvae about when
I looked into the nest a second worker was coming out.
On
July 28 a third worker emerged, and a fourth on the 5th Aug.
The eggs appeared to be less numerous, and some had probably been
earth, food,

through the winter.

;

;

devoured.

This experience shows that the queens of Myrmica ruginodis
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have the instinct of bringing up larvae and the power of founding
communities. The workers remained about six weeks in the ego-,
a month in the state of

larvse,

and 25-27 days

as

pup*.

Communication 'between Ants.

Every one knows that if an ant or a bee in the course of her
rambles has found a supply of food, a number of others will soon

make their way to the store. This, however, does not necessarily
imply any power of describing localities.
A very simple sign
would suffice, and very little intelligence is implied, if the other
ants merely accompany their friend to the treasure which she

has discovered.

On

the other hand,

if

the ant or bee can describe

the locality, and send her friends to the food, the case
different.

made

I have

me very

This point, therefore, seemed to

which are

'

a

number

recorded in

;

of observations bearing on

my

very

is

important and
it,

some of

previous papers read before the

Society.

The following may be taken as a type of what happens under
On June 12 I put a Lasius niger, belonging
to a nest which I had kept two or three days without food, to
some honey. She fed as usual, and then was returning to the
nest, when she met some friends, whom she proceeded to feed.
such circumstances.

When

she had thus distributed her stores, she returned alone to

the honey, none of the rest coming with her.

When

she had a

second time laid in a stock of food, she again in the same

way

fed

on her way towards the nest but this time live of
those so fed returned with her to the honey. In due course
these five would no doubt have brought others, and so the
number at the honey would have increased.
Some species, however, act much more in association than
several ants

others

;

Formica fusca, for instance, much

less thaxi.

Lasius niger.

I have already given an illustration of what happens when a X.
The following is a great contrast.
niger finds a store of food.

March I was staying at Arcachon. It was a
and very warm spring day, and numerous ants were
coursing about on the flagstones in front of my hotel.
At about 10.45 I put a F. fusca to a raisin. She fed till 11.2,
when she went almost straight to her nest, which was about 12
In a few minutes she came out again, and returned
feet away.
She
to the fruit, after a few small wanderings, at about 11.18.

On

the 28th

beautiful

then fed

till

11.30,

when she returned

to the nest.
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11.45 another ant accidentally found the fruit.

I impri-

soned her.

At
oif to

11.50 the

first

the nest.

On

returned, and fed

the

till

way she met and

none of whom, however, came to the
turned, again alone, to the

11.56,

when

she went

talked with three ants,

fruit.

At

12.7 she re-

fruit.

On March 29 I repeated the same experiment. There were
perhaps even more ants about than on the previous day. r^-^^ ^^^^
At

9.45 I put one

(N

9.55 I put another

10.0
10.7

10.11

10.12

N1

10.22

(N 2)

At 9.50 she

to the raisin.

came back.

„

N2
N1

„

10.13 put another
10.16

1) to a raisin.

(N 8)

to the raisin.

N 1 back.
N2 „

(I here overpainted

N 1 back.
10.30 Nl
„
10.33 N 3
„
10.35 N 1
„

N 2,

10.24

and she returned no more.)
[nest.
At 10.26 went to the
10.32
10.35

(She met with an accident.

„
„

At

first

she

seemed a good deal hurt, but gradually recovered.)
At 10.46 she went to
10.40 N 3 back.
10.46 a stranger came I bottled her.
;

10.47
10.52

10.57
11.8

N 1 back.
N3 „
N3 „

11.10 a stranger came
11.11

„

„

;

I removed her to a
marked her N 4.

little distance.
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;

fed, six small pillars

of wood, about 1^ incli high, and on one of

them I put some honey.
about on the board

A

number

of ants were wandering

itself in search of food,

and the nest

itself

immediately above and about 12 inches from the board.

was

I then

put three ants to the honey, and when each had sufficiently fed, I
imprisoned her, and put another; thus always keeping three ants

them to go home. If, then, they
by sound, there ought soon to be
The results were as follows

at the honey, but not allowing

could

summon

many

ants at the honey.

their' friends

:

Began at 11 a.m. Up to 3 o'clock only seven ants
Sept. 8.
found their way to the honey, while about as many ran up the
other pillars. The arrival of these seven, therefore, was not more
than would naturally result from the numbers running about

At

we allowed the

ants then on the honey to return
was that from 3.6, when the first went home,
to 3.30, 11 came, from 3.30 to 4 no less than 43. Thus in four hours
only 7 came while it is obvious that many would have wished to
come if they had known about the honey, because in the next three
quarters of an hour, when they were informed of it, 54 came.
On the 10th Sept. we tried the same again, keeping as before
three ants on the honey, but not allowing any to go home»
From 12 to 5.30 only eight came. They were then allowed to
From 5.30 to 6, 4 came from 6 to 6.30, 4
take the news.
from 6.30 to 7, 8 from 7.30 to 8 no less than 51.
On the 23rd Sept. we did the same again, beginning at 11.15,
Up to 3.45 nine came. They were then allowed to go home.
From 4 to 4.30, 9 came from 4.30 to 5, 15 from 5 to 5.30,
Thus in 3|- hours 9 came ; in 2,
19 from 5.30 to 6, 38.
when the ants were permitted to return, 81.
Again, on Sept. 30, I tried the same arrangement again, beginning at 11. Up to 3.30 seven ants came. We then let them go.
From 3.30 to 4.30, 28 came; from 4.30 to 5, 51 came. Thus
while when they were
in four hours and a half only 7 came
allowed to return, no less than 79 came in an hour and a half.
It seems obvious, therefore, that in these cases no communication was transmitted by sound.
close by.

home.

The

3

result

;

;

;

;

;

;

;

Experiments testing Affection.

To

test the affection of ants belonging to the

another, I tried the following experiments.

same nest

for

one

I took six ants from

a nest of Formica fusca, imprisoned them in a small bottle, one
end of which was left open, but covered by a layer of muslin. I

then put the bottle close to the door of the nest.

The muslin
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was of open texture, the meshes, however, being sufficiently large
to prevent the ants from escaping.
They could not only, however, see one another, but communicate freely with their antennge.
We now watched to see whether the prisoners would be tended
or fed by their friends.
We could not, however, observe that the
least notice was taken of them. The experiment, nevertheless, was
less conclusive than could be wished, because they might have fed
at night, or at some time when we were not looking.
It struck
me, therefore, that it would be interesting to treat some strangers
also in the same manner.
On Sept. 2, therefore, I put two ants from one of my nests of
F.fusca into a bottle, the end of which was tied up with muslin
as described, and laid it down close to the nest.
In a second bottle
I put two ants from another nest of the same species.
The ants
which were at liberty took no notice of the bottle containing their
imprisoned friends. The strangers in the other bottle, on the contrary, excited them considerably. The whole day one, two, or more
ants stood sentry, as it were, over the bottle.
In the evening no
less than twelve were collected round it, a larger number than
usually came out of the nest at any one time.
The whole of the
next two days, in the same way, there were more or less ants
round the bottle containing the strangers while, as far as we
could see, no notice whatever was taken of the friends. On the
9th the ants had eaten through the muslin, and effected an entrance.
We did not chance to be on the spot at the moment
but as I found two ants lying dead, one in the bottle and one just
outside, I think there can be no doubt that the strangers were
put to death. The friends throughout were quite neglected.
;

Sept. 21.

—I then repeated the experiment, putting

three ants

from another nest in a bottle as before. The same scene was
repeated.
The friends were neglected. On the other hand, some
of the ants were always watching over the bottle containing the
The
strangers, and biting at the muslin which protected them.
next morning at 6 a.m. 1 found

five ants

thus occupied.

One

had caught hold of the leg of one of the strangers, which had unwarily been allowed to protrude through the meshes of the
They worked and watched, though not, as far as I could
muslin.
see, with any system, till 7.30 in the evening, when they effected
an entrance, and immediately attacked the strangers.
I repeated the same experiment with the same nest.
Sept. 24.

—

Again the ants came and sat over the bottle containing the
strangers, while no notice was taken of the friends.
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The next morning again, when I got up, I found five ants
round the bottle containing the strangers, none near the friends.
As in the former case, one of the ants had seized a stranger by
the leg, and was trying to drag her through the muslin. All day
the ants clustered round the bottle, and bit perseveringly, though
not systematically, at the muslin. The same thing happened all
the following day.

These observations seemed to

me

sufficiently to test the be-

haviour of the ants belonging to this nest under these circumstances.

I thought

it

desirable, however, to try also other

I selected, therefore, two other nests.

munities.

com-

One was

a

community of Polyergus rufescens with numerous slaves.
Close
to where the ants of this nest came to feed, I placed as before
two small bottles, closed in the same way one containing two
slave ants from the nest, the other two strangers.
These ants,
however, behaved quite unlike the preceding, for they took no
notice of either bottle, and showed no sign either of affection
or hatred.
One is almost tempted to surmise that the war-like
spirit of these ants was broken by slavery.
The other nest which I tried, also a community oi Formica fusca,
behaved exactly like the first. They took no notice of the bottle
containing the friends, but clustered round and eventually forced
their way into that containing the strangers.

—

It seems, therefore, that in these curious insects hatred

is

a

stronger passion than afiection.

Experiments showing the importance of the Sense of Smell

to

certain Ants.

In order further to test how far ants are guided by sight and how
much by scent, I tried the following experiment with Lasius niger.
Some food was put out at the point « on a board measuring 20
and so arranged that the ants
would reach
the board at the point 5, and
after passing under a paper
tunnel, c, would proceed between five pairs of wooden
inches by 12

(fig. 1),

in going straight

to it from the nest

bricks, each 3 inches in length

and If

in

height.

When

they got to know their way,
they went quite straight along
the line
fig.

2.

d e to a.
The board was then twisted as shown in
The bricks and tunnel being arranged exactly in the

same direction

as before, but

the board having been moved,
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now

the line de was

not at

all

the ants

outside them.

discompose
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This change, however, did
Fig. 2.

but instead

;

going,

of

AICTS, BEES,

before,

as

through the tunnel and

between
exactly

path to

rows

the

bricks to

a,

of

they walked
the

along

old

e.

I then arranged matters as before, but with-

out the tunnel and with

only three pairs of bricks
(fig.

When

3).

an ant had got quite used to the path d

I altered the position of the

to/ (fig.

bricks and food

making a

difference

of

4),

8

inches in the position of the
latter.

The ant came as before,

walked up to the
touched

it

first brick,

with her antennae,

but then followed her old
line to a.

From

there she

veered towards the food, and

verysoonfoundit. "When she

was gone, I altered
as shown in fig. 5

it agaiu,

she re-

;

turned after the usual interval,

and went again

to

a;

then,

straight

after

some

wanderings,

to /, and at
length, but only after a lapse
of 25

found the
These experi-

minutes,

food at g.

ments were repeated more
than once, and always with
similar results.
ried

I

then va-

matters by removing

the bricks, which, however.
did not seem

to

make any

difference to the ants.

Fig. 4.

to e,
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Ijxperiments sTioioing how Ants are affected hy different coloured

Lights and Media.

i'rom the observations of Sprengel there could of course be
any, doubt, that bees are capable of distinguishing colours

little, if

but I have in

my previous

5

papers read before the Linnean Society

recorded some experiments which put the matter beyond a doubt.

Under these circumstances, I have been

naturally anxious to as-

whether the same is the case with
have, however, found more difficulty in doing so, because,
certain, if possible,

I

ants.

as

shown

in the observations just recorded, ants find their food so

much

more by smell than by

sight.

I tried, for instance, placing food at the bottom of a pillar of co-

loured paper, and then moving both the pillar and food.

however, did not seem to help the ant (Lasius niger) at

way

to the food.

I then, as recorded in

the food on the top of a rod of

knew her way

ant

my previous

wood 8 inches

high,

The pillar,

all to find

her

paper, placed

and when the
went

perfectly well to the food so that she

quite straight backwards and forwards to the nest, I found that
if I

moved the

pillar of

wood only

six inches, the ant

was quite be-

wildered, and wandered about backwards and forwards, round and

round, and at last only found the

Under

pillar, as it

were, accidentally.

these circumstances, I could not apply to ants those

which had been used in the case of bees. At length, howme that I might utilize the dislike which ants,
when in their nests, have to light. Of course they have no such

tests

ever, it occurred to

feeling

upon

when they

are out in search of food

;

but

if light is let in

their nests, they at once hurry about in search of the darkest

corners,

and there they

vered one of

my

all

congregate.

If,

for instance, I unco-

nests and then placed an opake substance over

one portion, the ants invariably collected in the shaded part.
I procured, therefore, four similar strips of glass, coloured respectively green, yellow, red,

and

blue, or, rather, violet.

The

yellow was rather paler in shade, and that glass consequently
rather more transparent than the green, which, again, was rather

more transparent than the red or violet. I then laid the strips
of glass on one of my nests of Formica fusca containing about
170 ants. These ants, as I knew by many previous observations,
seek darkness, and would certainly collect under any opake substance.

I then, after counting the ants under each strip,

moved the

colours gradually at intervals of about half an hour, so that each

8IK
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The results
stould by turns cover the same portion of the nest.
were as follows the numbers indicating the approximate numbers of ants under each glass (there were sometimes a few not

—

under any of the
1

2

strips of glass)

G-reen.

:

Yellow.

Eed.

Violet.

50

40

80

Violet.

G-reen.

Yellow.

20

40

100

Violet.

Green.

Yellow.

Eed.

3

Eed.

50

50

4

Yellow.

Eed.

Violet.

G-reen.

50

70

1

40

G-reen.

Yellow.

Eed.

30

30

100

6

Violet.

Green.

Yellow.

7

Eed.

Violet.

Green.

8

Yellow.

Eed.

Violet.

9

Green.

60

5

14-5

50
40
60
10

Violet.

140
Yellow.

40
50
Yellow,

35

Eed.

70
Green.

70

1

Eed.

Violet.

65

Violet.

Green.

Yellow.

1

50

40

70

11

Eed.

Violet.

Green.

Yellow.

50

2

50

60

12

Yellow.

Eed.

Violet.

Green.

35

55

Adding these numbers together, there were,

Eed.

70
in the twelve ob-

under the red 890, under the green 544, under the
5.
The difference between
the red and the green is very striking, and would doubtless have
been more so, but for the fact that when the colours were transposed the ants which had collected under the red sometimes remained quiet, as, for instance, in cases 7 and 8. Again, the difference between the green and yellow would have been still more
marked but for the fact that the yellow always occupied the position last held by the red, while, on the other hand, the green had
some advantage in coming next the violet. In considering the differservations,

yellow 495, and under the violet only

280

SIR

euee between

JOUN LUBBOCK ON ANTS, BEES, AND WASPS,
tlie

we must remember

yellow and green,

also that

the green was decidedly more opake than the yellow.

The case of the violet glass is more marked and more interesting.
To our eyes the violet was as opake as the red, more so than the
green, and much more so tlian the yellow. Tet, as the numbers
show, the ants had scarcely any tendency to congregate under

it.

There were nearly as many under the same area of the uncovered
portion of the nest as under that shaded by the violet glass.
Lasius flavus'silao showed a marked avoidance of the violet glass.
I then experimented in the same way with a nest of Formica
fusca, in which there were some pupae, which were generally colI used glasses coloured dark yellow, dark
lected in a single heap.
green, light yellow, light green, red, violet, and dark purple. The
colours were always in the preceding order, but, as before, their
place over the nest was changed after every observation.
To our eyes the purple was almost black, the violet and dark
the pupse could be dimly
green very dark and quite opake
seen through the red, rather more clearly through the dark yellow
and light green, while the light yellow were almost transparent.
There were about 50 pupse, and the light was the ordinary diffused
daylight of summer. (See Table, p. 281.)
These observations show a marked preference for the greens
and yellows. The pup^ were 6^ times under dark green, 3 under
;

under red, and once each under light yellow and
and purple being altogether neglected.
I now tried the same ants under the same colours, only in the
sun and placed a shallow dish containing some 10 per cent, solution of alum sometimes over the yellow, sometimes over the red.
I also put four thicknesses of violet glass, so that it looked almost
dark yellow,

3|-

light green, the violet

;

black.

(See Table,

Under

p. 282.)

these circumstances, the pupge were placed under the red

7i times, dark yellow

5|-,

and never under the

violet, purple, light

yellow, dark or light green.

The following day I placed over the same nest, in the sun, dark
glass, dark red and dark yellow (two layers of each).
In
nine observations the pupse were carried 3 times under the red
and nine times under the yellow.
green

I then tried a similar
niger,

series

of experiments

with Lasius

using part of a nest in which were about 40 pupa?,

which were generally collected in a single heap all together.
before, the glasses were moved in regular order after each

As
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experiment; and I arranged them so that the violet followed
As far, therefore, as position was concerned, this gave
violet rather the best place.
The glasses used were dark violet,
dark red, dark green, and yellow, the yellow being distinctly the
the red.

most transparent
oeriD

to our eyes.
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the violet and purple I could not trace tliem at
tlie relative

larvae

I altered

all.

The neat contained about 50

positions as before.

and pupse.

Observation.
1

Violet

Purple

gl.

Bichr. pot. Fuchsine.

gl

^

2
3

Bichr. pot. Fuchsine.
Violet

Bichr. pot. Violet

4

Green.

5

Violet

6

Fuchsine.

7

Violet

8

Purple

9

Bichr. pot. Purple

10

Purple

Fuchsine.

Purpl.

gl.

gl.

gl.

Violet

gl.

gl.

Purple

Fuchsine
Violet

gl

gl.
gl.

Fuchsine

gl,

Fuchsine

Fuchsine.

gl.

Violet

Bichr. pot. Purple

Fuchsine
Violet

J,

gl.

Bichr. pot.

Bichr. pot. Purple

gl.

Purple

Bichr. pot.

gl

gl.

gl.

^

te

•

173

o

53

Bichr. pot.
Bichr. pot.

gl.

Bichr. pot. Purpl.

gl.

Violet

gl.

Ah

I then poured out half the yellow and green solutions and filled

them up with water, making them even

lighter in colour as before.
/^Pupte

Observation.

12
13

Thus

Purple

Violet

gl

Bichr. pot. Purpl. gl

in every case the larvse

gl.

and

half
Fuchsine. Bichr. pot. J under the
'
Violet gl. Fuchsine.
yellow and
half under
the
green.
^
I

larvae

and pupae were brought under the

yellow or the green.

Aug.

20.

— Over

a nest of Formica fusca containing about 20

pupae I placed violet glass, purple glass, a weak solution of fuch-

same of chloride of copper (green), and of
chromate of potash (yellow, not darker than saffron).
sine (carmine), the

1.

2.

Violet.

Purple. Green.

Yellow. Red.

The pupae were placed under

bi-

the yellow.
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[and

The pupa3 were brought

gi'een.

iinder the yellow-

green.

—
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place altogether at the surface of the liquids, so that
I poured

cessary to use any large quantity.
glass cells ahout | inch deej),

If

now

not ne-

it is

them

into shallow

which I put, asbefore, over the

they were affected mainly by the chemical rays,

appear to them to be dark under these solutions.

was not the
to them.

it

ants.

must

This, however,

The solutions seemed to make no difference
tried quinine and uranium glass with the same

case.

I also

effect.

In order to ascertain what colours were transmitted by these
them with the spectroscope, and

several media, I then tested

with the following results
The

:

violet glass transmitted violet, blue,

D in

some green and yellow

the spectrum or a

to about the luie

beyond.

trifle

(double) transmitted violet and blue with tinge of red.
„
„
most of blue, and about to line " a."
green glass
green, yellow,

and red

to about line " 0."

green and some yellow,
the spectrum from red end to about half-

way between " F " and " S."
from red to end of green about
red with a touch of orange,

"

F."

only red,
purple „

a

„

little

violet,

a

little

and

yellow, orange,

red.

Amm.

sulph. of copper (blue) transmitted violet and blue only.

Chloride of copper

...

(green)

„

green, an edging of blue,

and

faint

yellow with an edging of orange.
Saffron

Pnchromate of potash

(orange)

„

every thing except violet and blue.

„

red, orange, yellow,

and very

little

green.
I'^sry

pa

e

1

^

,,

Fuchsine

(carmine)

Solution of carmine

..

Solution of iodine

„

„

„

„

„

^^^^ orange, yellow,

and green.

red only.
n
red, orange,

and a very little-yellow.

But though the

ants so markedly avoided the violet glass, still,
might be expected, the violet glass certainly had some effect,
because if it was put over the nest alone, the ants preferred being
under it to being under the plain glass only.
I then compared the violet glass with a solution of ammoniosiilphate of copper, which is very similar, though perhaps a little
as

more

violet,

and arranged the depth of the fluid so as to make
same depth of colour as the glass.

as nearly as possible of the

it

am JOHN LUBBOCK ON
Approx. uiuuber
of Ants
under the
Glass

Exp.

1.

Exp.
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I tben put over another nest of Formica fusca four layers of
red glass (wlncli,wlien examined with, the spectroscope, let through
red light only), four layers of green glass (which, examined in the
same way, transmitted nothing but a very little green), and a porcelain plate.
Under these circumstances the ants showed no
marked preference, but appeared to feel equally protected, whether
they were under the red glass, the green glass, or the porcelain.
Thus, though it appears from other experiments that ants are
affected by red light, still the quantity that passes through dark
red glass does not seem to disturb them.
I tested this again by
placing over a nest containing a queen and about 10 pupae a piece of
opake porcelain, one of violet, and one of red glass, all of the
same size. The result is shown below.
Observation.
1.

Queen went under red

5 pupte were taken under red glass, 2 under porcelain.

glass.

2.

„

porcelain.

„

»

7

3.

„

red glass.

„

„

4.

„

„

„

7
2

^.

J,

„

»

„

„

7

6
6

„

7.

„

„

8.

„

»

3
10
4

„

1

fi-

,2

„
„

„

„

„

„

9.

»

„

„

10.

,,

porcelain.

,,

„

11-

»

redglass. 10

„

„

porcelain.

4

„

»>

13.

„

redglass. 7

»

»

14.

„

porcelain. 4

,,

„

15.

„

redglass.

4

„

Ifi.

„

porcelain.

17.

„

redglass. 10

18.

„

„

19.

„

20.

„

,,

„

I
6
10

"„

12.

,,

„
,,

6
3
6

„

,»

6

„

„

„

10

,,

„

„

8

„

„

porcelain. 7

,,

,,

„

,.

„

1

90

-

„

„

„

2
3
9

„

88

Obviously, therefore, the ants showed no marked preference
for the porcelain.
On one, but only on one occasion (Obs. 9),

most of the pupae were carried under the violet glass, but genewas quite neglected.
I now tried a similar experiment with two layers of yellow

rally it

glass.
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Oba.
1

Queen went under the porcelain.

2.

„

„

3.

,,

„

4.

„

5.

„

6.
7.

„

8 pupse were taken under yellow, 2 under poi'celain.
2
2
8
„
„

,.8

,

,,

„
yellow glass. 5

„

,,

„

porcelain.

3

,,

„

„

.,

yellow glass. 8

„

,,

3

„

,,

„

porcelain.

6

,,

„

5

„

5

,,

8

„

„

„

7

„

„

10

,,

„
yellow glass. 9

„

,,

1

„

porcelain.

8

„

,,2

„

3

„

„

7

„

yellowglass. 10

„

„

„

porcelain.

,,

„

„

„

yellowglass. 10

,,

„

„

„

17.

„

„

„

18.

„

,,

porcelain.

19.

„

„

„

8.

..

..

9-

„

..

10.

„

11.

„

12.

„

,,

13.

„

14.

„

15.

16.

„

„

„
„

„

10

„
-

7
10

„

„

„

1

„

,,9

„

„

„

3

„

„

10

98

92

I then put two ants on a paper bridge, the ends supported by
pins, the bases of wliicli were in water.
The ants wandered back-

wards and forwards, endeavouring to escape.
bridge in the dark and threw the spectrum on

I then placed the
it,

so that succes-

and violet fell on the bridge.
The ants, however, walked backwards and forwards without
(perhaps from excitement) taking any notice of the colour.
I then allowed some ants {Lasius niger) to find some larvae, to
which they obtained access over a narrow paper bridge. When they
had got used to it, I arranged so that it passed through a dark
sively the red, yellow, green, blue,

box, and threw on

it

the principal colours of the spectrum, namely,

red, yellow, green, blue,

and

violet, as well as

the ultra-red and

but the ants took no notice.
At the suggestion of Prof. Stokes, I then tried the following
experiments. Mr. Spottiswoode not only most kindly placed the

ultra-violet

;

rich resources

able assistant

of his laboratory at my disposal, but he and his
Mr. "Ward were good enough to arrange the ap-

paratus for me.

"We tried the ants with coloured lights in a Bunsen's burner,
using chloride of strontium and carbonate of lithia for red, chloride of

barium

for green,

and chloride of sodium

for yellow.

The

lithium gives an aluiost pure red, the strontium and barium give
a

little

yellow, but so little that I do not think

the ants.

it

would

affect
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The ants on which we experimented were Formica fusca nud
but it was rather too
late in the season, and they were somewhat torpid.
The yellow of the soda- flame certainly affected the Formica
cinerea, but the others seemed to take no notice of it.
The barium also affected the F. cinerea, but neither of the others
I could not feel sure whether it was the green or the accompanying yellow which disturbed them. The red of the lithium
was not so brilliant, still the F. cinerea seemed to perceive it.
The strontium-flame did not seem to have any effect on the

F. cinerea and Gremastogaster scutellaris

;

;

ants.

It

others

number

obvious that these facts suggest a

is

;

but we may at

:— (1)

of interesting

I must, however, repeat the observations and

inferences.

least,

make

I think, conclude from the preceding

power of distinguishing colour (2) that
and it would also seem (3) that
their sensations of colour must be very different from those produced upon us.

that

ants have the

;

they are very sensitive to violet

As
I have been

much

to the

;

Longevity of Ants.

surprised at the longevity of

my

ants.

I

two queens of Formica fusca* which have been witli me
They must therefore now be at any rate four years
since 1874.

have

still

old

but as they Avere probably a year old

;

they would

now be

not less than

five

when

I captured them,

As

years old.

regards

workers, I have some specimens of Formica sanguinea and F.fusca

which M. Eorel was so good as to send me from Munich in the
beginning of September 1875, some F. cinerea which 1 brought
back from Castellamare in Nov. 1875, and a great many belonging to various species which have been with

On

me

since 187G.

the Butterflies in the Collection of the British
hitherto referred to the

Arthur

Gr.

Genus Euploea of

Museum
By

Fabricius.

Butler, F.L.S., &c.
[Bead February 21, 1878.]
"

In the year 1866 I published a
Lepidoptera belonging to the G-enus
of the Zoological Society.'
into arbitrary and, as I

In

now

this

see,

Monograph

of the Diurnal

Fwploea,''^ in the

memoir I

split

Proceedings

up the group

very unnatural divisions, over-

looking the fact that several natural genera existed.
* These ants are

'

still alive,

Aug. 1878.
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In his paper " On the Generic Names proposed for Butterflies,"
Mr. Scudder regards Danais similis as the type of JSuploea, his
The Fabrician species are E.
argument being briefly as follows
E. plexippus is the type of
plexippus, E. similis, and E. core
Danaida, Latreille, and E. core of Orastia, Hiibner therefore E.
similis must be accepted as the type of Euploea.
Since no structural distinction between the green-spotted and
tawny species of Danais has, to my knowledge, ever been pointed
out, it would create hopeless confusion to accept this conclusion of
Mr. Scudder's for then vs'e should have to call Danais " Eii^ploea"
and sink the Danaida^'' of Latreille (plural form of the same) as
a synonym I therefore would propose that the general usage of
:

—
;

;

;

'^

;

the Fabrician

name

be retained.

In Mr. Scudder's revision of the genera he frequently supersedes a name long in use by the resuscitation of a partial synonym
that is to say, he knocks over such a genus as Euplosa (or, at any
rate, its long-accepted use) by the restoration of a name applied
to two of its many species. This alteration is in such cases not
a help, but a great hindrance to the advancement of science,
almost as much so, indeed, as his departure from the rule of the
British Association respecting the use of the terminations idee

and

incG for families

and subfamilies,

for the sake of adopting

the long-forgotteu terms Astyci, Hurales, Candidi, and a host of
others.

Eor some of the genera Mr. Scudder objects

to Hiibner's

names

because of the heterogeneous character of the material associated

under them by their author whereas in the case of others {CHIksrias, for instance) he selects the only species Avhich ought to have
been omitted by Hiibner as the type, thereby retaining a generic
name which, of all others, ought to be shelved, to the overthrow
;

of a properly defined recent genus.

Where

such partiality

served in the adoption or rejection of names,

it

is

is

ob-

impossible

altogether to follow this author.
It

is

my

opinion, then, that E. core should, as liitherto, be re-

garded as type of the Pabrician genus, and E. climene (placed
with

it

by Hiibner) as type of Orastia.

I propose to adopt the genera Salpinx and Trepsichrois of
Hiibner, to

fix

the limits of

genus for the reception of

my

all

genus

Galliploea,

and

to

add a

those species the males of which

have two brands upon the interno-median area of primaries
this

group I propose the name

Stictoplosa.

The use

:

for

of the brands

;;
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A. a.

on the males of Euplma and Stictoploea is not certainly known
they are, however, distinctly impressed upon that portion of the
primaries which comes in contact with the anterior border of the
secondaries and the very prominent costal vein of the same wings
(between which the surface is much depressed) it is therefore
;

In the folunder each genus, of the species
contained in the Museum cabinets, adding notes where necessary
to the elucidation of changes in synonymy &c., but not needlessly
burdening the paper with a repetition of the references contained
possible that they are for purposes of strigillation.

lowing pages I shall give a

list,

Mr. Kirby's Synonymic Catalogue.'
The first genus, Salpinx, is not altogether a satisfactory one
it contains two groups of species, the one group being much like
an enormous form of Calliploea (I refer to the S. plicenareta group),
the other having a blue or sericeous brand upon the internomedian area in other respects the species seem nearly allied.

in

'

;

I propose to give the

first

of these groups the subgeneric title

oi Macroploea.

Salpinx, Ruhner.
Macroplcea, Batler.
1.

S $, Amboina and North Ceram.

PHiENARETA, /S'c/mZ/er.

S.

S. unibrunnea of Salvin should follow this species.

3.

S ? Ceylon.

ELiSA, Butler.

2. S.

,

Moulmein, Penang, Malacca.
c? ?
Irowni of Salvin should be placed here and suc-

PH(EBTJS, Sutler,

S.

(Types.)

S.

(Types.)

,

ceeded by S. mesocala of Vollenhoven, the female of which somewhat resembles it.
4.

CALLITHOE, Boisd.

S.

species for the female of

darker

;

the Tluploea

$

^S".

,

New

Gruinea.

I mistook this fine

mesocala, than which

it is

my Monograph

of

callitho'd

is

altogether

an entirely

distinct species.
5. S.

SEMiciECULus,

S

jSififZer.

.

S-ah.

?

(Type.)

Salpinx, typical.

HiSME, Boisduval.
under the name of E.

6. S.
cies

7. S.

PASiTHEA, Felder.

the E. eunice of

$

,

Aru.

Telder redescribes this spe-

lernsteinii.

d 2 Amboina and Ceram.
,

my Monograph, and much

like the

This

is

Java species

;

EEPEKBED TO THE GENUS EUPLGEA.
E. staintonii of Felder

t1ie

Amboinese examples

is
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a slight variety to which one of our

referable.

is

—

coNSANGuiKEA, 11. sp. Allied to S. pasithea, but more
compared with E. ipManassa it differs from the latter in
the small size of the discal series of white spots on the primaries,
all, excepting the two uppermost in the male, being reduced to
points, and all those of the female being of equal size
expanse
Aneiteum, New Hebrides (five ex3 inches 3-5 lines,
c? $
8.

S.

readily

;

:

,

amples).
9.
is

S.

GBAErriANA, Herr.-Sch.

c?

,

Vate, JSTew Hebrides.

This

readily distinguished from the preceding by the pale borders to

its

wings.

10. S. IPHIANASSA, Butler.

?

cJ

Aneiteum,

,

Kew

Hebrides.

and

Malacca.

(Types.)
11. S. EUNICE, Godarf.

$

Java.

,

ButUr.

YESTiGiATA,

12. S.
( c?

d^

S $

Sumatra

,

type.)

13. S, HOBsoNii, Butler.
14. S.

KADU,

$

Eormosa. (Type.)

,

S $ Borneo.

EschscTioltz.

,

15. S. HEWiTSONiT, Butler.

$

Philippines. (Type.)

,

Eather

larger than the preceding, the spots of primaries larger and bluer

two

on interno-median area, the lower one being very
This appears to diifer locally from Bornean examples, and therefore I reinstate it.
large spots

large and white-centred.

6 $

16. S. VIOLA, Butler.
17. S.

MNiszECHii, Felder.

18. S. ELEusiNE, Cramer.
19. S. iMiTATA, Butler.

20. S.

,

EKATEKNA, Felder.

S $
S ?

Celebes.

,

Java.

,

S Solomon
,

cS

21. S. ASSiMiLATA, ^d/ffer.
locality of our

Celebes. (Types.)

example in any

Ke

,

c?

,

Islands. (Type.)

Island.

" Tijoor."

atlas

;

I cannot find the

Eelder gives

Aru

as the

habitat of the species.

—

22. S. EEiGiDA, n. sp.
Allied to the preceding, but the white
arched belt of primaries further from the outer margin (which is

broadly brown), and fading away on the

first

median interspace

instead of running round the outer part of the inner margin

;
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white outer border of secondaries narrower

:

expanse 3

iuclies

S North Ceram.

7 lines.

,

23. S. TJSTPETES, Ileiviisoii.

d"

24. S.

nxACTNTUUS, Sutler,

25. S.

EUPATOE,

26. S.

EADAMANTnus,

,

Aru

d 2

S

Ileioitson.

,

,

Islands.

Celebes. (Types.)

Celebes.

Falricius.

^

27. S. DiocLETiANus, Falricms.

$ Nepal. This
Mr. Moore has a series

Silhet

,

seems to me to be the Fabrician insect
of both sexes.

;

S $

;

,

Malacca, Penang, Sin-

,

gapore.
28. S. Lowii, n. sp.

—Differs from the preceding in the smaller

size of all its spots, the

cavated internally

;

white patch of primaries distinctly ex-

the two spots nearest to the apex white

secondaries with only three or sometimes two

white streaks
(S

is

examples.

:

expanse 3 inches 4

short internal

Borneo {Low).

lines.

Tvvo

I have seen other specimens of this species, Avhich

quite constant in its differences from the Malacca form.
29. S. ALCiDiCE,

marked

S $ , Java. This
B,adamanthus group.

Godart.

local form of the

30. S.

6 Solomon

LOEENzo, Butler.

,

another well-

Islands. (Type.)

S $ New

31. S. TEEiTSCHKii, Boisduvol.

is

,

Ireland.

32. S. STJPERBA, Herhst.
S $ India, S. China. I believe the
E. ochsenlieimeri of Lucas {nee Moore) to be either a faded example of this species, or something very closely allied to it.
,

33. S.

(Type.)

S 2 Nepal and Cherra Poonjee.
Felder has described this species under the name of FJ.

SPLEKDENS, Butler.

,

rogenhoferi.
34. S.

MAEGAEiTA, ButUr.

S $ Moulmein, Penang, Malacca.
,

(Types.)
35. S. KLiJGii, Moore,

d ?, N.

36. S. iLLTJSTEis, n. sp.

—Nearly

India.
allied to 8. hhigii,

but the

outer border of primaries deep chocolate-brown, not covered by
the blue shot, and with the white spots upon
discal series of spots abbreviated,

rior discoidal interspace

larger

:

;

it

smaller; the

not extending below the infe-

the third spot in the series considerably

expanse 3 inches 11

lines.

S

,

Silhet.

RErEHEED TO THE GENUS EUPL(EA.

295

37. S. CHLoii, Gncrin.

S 2 Sumatra and Malacca.

38. S. CEASSA, Butler.

S ?

?

Siam. (Types.)

,

S $ Dukhuu and Bhotan.

39. S. EEiCHSONii, Felder.

,

40. S. GAMELiA, JIubne7\

S $

Java.

6 $ Borneo, Sumatra, Singapore.
The preceding forty-one species are, for the most part,

41. S. iEaTPTUS, Butler.

(Types.)

,

,

large insects, the males of wliichi invariably have a strongly arched

inner margin to the primaries, which are frequently ornamented

by an elongated depressed

silky or blue spot

the secondaries

;

invariably with a large patch of whitish or pale yellow cut by the

subcostal vein.

Calliplcea, Butler.
1.

C. LEDEEEEi, Felder.

seems to be
2.

J $ E.
,

India, Malacca,

G. dehaanii

allied to this species.

S Moala

C. SEEiATA, Ilerr-ScTi.

,

Island

;

$

,

Mare, Loy-

alty group.
3.

C. DOETCA, n. sp.

—$

and more

.

Allied to the preceding and to C. ma-

than either wings
above piceous, very dark and brilliantly shot with purplish blue
zares, larger

brilliantly blue-shot

:

;

outer borders chocolate-brown, darkest on the primaries

white-centred

lilac

fluent, the first

;

eight

spots in an angular series, the three first con-

and

minute, the others larger

last

:

secondaries

with an angular discal series of lilacine white spots, the three
nearest to apex alone distinct, decreasing in size from the costa.

"Wings below chocolate- brown, with a continuous discal series of
white spots, each wing also with a marginal series of white dots
not reaching the apex

above the end of the
the base of the

first

;

primaries with a white subcostal point

cell

;

a large lilacine white oval spot near

median interspace

;

inner border pale sandy

Expanse 3 inches 1

line.

I have little doubt that Dr. Eelder has confounded both
and E. masares with his JE. saundersii.

this

brown, with a large central

lilacine patch.

Dorey {Wallace).

4.
5.

One

C. MAZAEES, Moore.

S ?

,

Java.

(Types.)

C. PUMiLA, Butler.
S ?, New G-uinea,'Waigiou. (Types.)
or two species allied to this have recently been described by

Kirsch.

C

trimenii of Eelder

is

the same insect.
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C. INFANTILIS, Butler,

6.

New

c?,

Guinea.

The

(Type.)

Eupl. semjperi of Eelder seems nearly allied to this species.

S 2 Port Moresby. (Types.)

7.

C. JAMESii, Butler.

8.

C. SAUNDEESii, Felder.

and

forsteri

S

Aru

,

Island (three males).

C.

G. adyte are clearly allied to this species.

C. TUENEE.I, n. sp.

9.

,

so to C. tulliolus,

—

$
from which

Allied to the preceding, but

.

it

differs in

more

the white spotting of

the primaries, only the second to the fourth of the discal spots
being united to form the subapical patch (in U. tulliolus the fifth
is

more olivaceous

included), and in the

outer border of secondaries

broad pale

tint of the

expanse 2 inches 9

:

lines.

Darnley

Island {Br. Turner).
10. C. TULLIOLUS, Fabricius.

S $

,

Eockingham Bay, Port

Stephen, Erankland Isles, Aneiteum, and Erromaugo.
11.

Ci^OJjLTTK,Briclison.

allied to C. tulliolus,

c?

,

Philippines.

This

is

very closely

but the second to the sixth of the white

spots are connected.
12. C.

S 2

NivEATA, Butler.

Queensland, Cape York, Eitz-

,

roy Island. (Types.)
13. C.

of Pelder
14. C.

HTEMS, Butler,
is

this species,

c?

DAECHIA, M-Leay.

15. C. PEIAPUS, Butler.

(Types.)

The

,

Timor. (Type.)

and E.

The

Buj)l. arisle

hopfferi is a nearly allied form.

S $

,

Australia.

S $ Port Essington,
,

species of Callifloea are all small

;

New

Holland.

they have the

inner border of the primaries in the males strongly developed

and covering a large subcostal yellowish patch upon the seconbut without any trace of a brand on the interno-median

daries,

area.

Teepsicheois, Hilbner.
Primaries elongated, the outer margin subangulated and slightly
the inner margin of the male very
without trace of a brand, but the secondaries

inarched below the apex
slightly convex,

;

with a small yellowish patch in the

cell at

the origin of the

first

subcostal branch.
1.

T. CLAUDIA, Fahricius.

2.

T,

MULCIBEB, Cramer.

S $ Java.
,

S 2 Labuan, Sarawak, Malacca.
,

EErEEEED TO THE GE2TUS EUPL(EA.
3.

MiDAMUS, Linnceus.

T.

S 2
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Malacca, Penang, Sumatra,

,

Nepal, N. India.

S

TisiPHONE, Butler.

4. T.

Philippines.

,

Cbastia, Hiibner.

Males with more acuminate primaries than in TrevsicJirois, the
much more convex no brand on the primaries, and

inner margin

;

no yellowish spot in the

cell

of secondaries

females similar to

:

Trepsichrois in form.
1.

but
cell,

—

Near to " C. ocJisenJieimeri^^ of Moore,
above with a small spot above the end of the
a second in the cell, a third at one third the distance between
C. SCUDDEEIT, n. sp.

much

darker

;

and the apex, two placed obliquely on the inferior disand second median interspaces a discal curved series of
eight (of which the third is largest), and an irregular submarginal
series of dots, white
secondaries with one or two subapical white

the

cell

coidal

;

:

points

Primaries below nearly as in the

costal area pale.

;

ochsenheimeri of Moore, but the spots smaller

;

C

secondaries with

fewer and smaller spots, the submarginal series obsolete. Expanse
1 inch
2.

10

C.

Borneo

lines.

(^ShepJierd).

ocHSENHEiMEEi, Moore.

S $

probably the C. gyllenlialii of Lucas

;

species states at first that the spots

,

Java. (Types.)

This

is

but the description of that

on the primaries are blue

;

afterwards, in the comparative description of the female, they

are called white

:

I therefore prefer provisionally to retain Mr.

Moore's name for this Javan species, which
from the Eupl. ocTisenheimeri of Lucas.
3.

MALATiCA,

C.

larger,

n. sp.

considerably

— Closely

darker, and

is

allied to

with

generically distinct

the preceding, but

the white spots

much

both the submarginal series in the secondaries of the male
complete the female with a spot in the cell followed by three

larger,

;

complete series

:

expanse 4 inches 7

S $

lines.

,

Malacca, Pe-

nang, Singapore.

S

4.

C. ceatis, Butler.

5.

C. diocletia, Huhner.

6.

C. kinbeegi, Wallengren.

7.

C. ceameei, Lucas

scription

,

Philippines. (Type.)

S $
$

Philippines.

,

,

China.

(& Moore).
S $ Borneo.
by M. Lucas answers to Moore's species.
,

The de»
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8.

C. MOOEEi, BulJer.

9.

C. BEEMEET, Felder.

5

S ? Malacca, Sumatra,
,

C. EBENINA, i?z<//en

10.

Sumatra. (Type.)

,

c?,Aru. (Type.)

India.

T\\e JE. aglidice oi

Boisduval seems allied to C. ehenina, but diflers on the under
surface.

LUGENS, Butler,

11. C.

12. C. EiJN'EEEA, n. sp.

d,

New

Guinea. (Type.)

—Velvety black-brown, with

the costal

borders and a broad external border bronzy olive-brown, crossed

by a snow-white

discal belt divided into spots

by the nervures,

angulated in primaries, twice as wide in the female as in the
male, and followed (excepting at apex of primaries) by a sub-

marginal series of white spots in couples
redder than above

;

wings below paler and

:

a blue spot in each discoidal

cell,

followed by

a series of blue spots, three or four in the primaries, and

an angular series in the secondaries
6'

2

A

Port Moresby (Dr. Turner).

5

13. C. SQUALiDA, n. sp.

—Nearly

:

five in

expanse 3 inches 5

lines.

beautiful species.

allied to the preceding, smaller,

paler, with all the spots of the white belt well separated, of a dull

creamy

tint

the submarginal spots absent from the primaries,

;

obsolescent on the secondaries
also

is

much

straighter,

;

the outer margin of the primaries

and the

discal series of spots parallel to

and therefore not sinuous as the white belt is in
expanse, c? 3 inches 4 lines, $ 2 inches 11 lines.

it,

Moresby {Br.

G.

funerea

c?

?

,

:

Port

Ttirner).

If this species- did not differ in shape, as well as in colour and

marking,
14.

it

might be regarded as a variety of

d 2

C. EESAETA, Butler,

15. C. Nox, Butler.

,

16. C. GOUDOTii, Boisduval.

$

MELAKCHOLiCA, Butler.

CAMAEALZAMAN, ButUr.

20. C. MOD-ESi A, Butler.

d Amboina. (Type.)
,

d Siam. (Type.)
,

c?,Siam;

$

,

Moulmein. (Types.)

SEPULCHEALis, Butler.
d 2
of Eelder is the Am.boinese form of

it is

>

confounded by

i

,

18. C.

which

Madagascar.

,

S 2 Ceram. (Types.)

19. C.

zlnlcenil

Port Moresby {Br. Turner).

6 Aru. (Type.)

17. C. ALEGTO, Biitler.

21. C.

,

C. funerea.

its

22. C. CLIME>'A, Cramer,

Ja^va.

(Types.)

Eupl.

this species,

with

author.

d ?, Ceram, Amboina.

BEPEEEED TO THE GENUS
MELINA, Godart.

23. C.

hacJieri of

Felder

is

$

299

Aru and Ceram.

Eupl. redten-

identical with this species.

6

WALLACEi, Felder.

24. C.

,

EITPLCEA.

Grilolo.

,

S, Port Moresby.
seems closely allied to this.

LAPETEOTJSEi, Boisduval.

25. C.

bafesii of Felder,

from

Grilolo,

26. C. OCCULTA, Butler.

S 2 Port Moresby. (Type.)
>

MTWios^, Butler.

27. C.

cJj'Waigion. (Type.)

S Aru.

28. C. GEATi, Felder.

,

CONEUSA, Butler.

29. C.

Eupl.

<S

Waigiou

,

and

New

Gruinea.

(Type.)
EtipL(EA, Fdbricius.

most part similar in form
but the males have a more or less
strongly defined longitudinal brand on the interno-median area

The

species of this genus are for the

to those of the genus Grastia

;

of the primaries.

6 $

E. swAEsrsoNii, Godart.

1.

from Celebes,

is allied

E. BELINDA, n. sp.

2.

,

Philippines.

B. donovani,

to the above.

—$

Allied to E. orope, but the seconda-

.

with pale brown external area, crossed by a discal decreasing

ries

series of

white spots and a submarginal series of white dots

(nearly as in E. helcita)
Q.

"Et,

expanse 2 inches 9

o^ov^, Boisduval.

may perhaps be
4.

:

c?

$, Timor.

lines.

Sumatra.

E.haudiniana of G[oda,vt

a variety of this species.

E. ELEUTHE, Quoi/

Sf

$ Samoa

Gaimard.

,

(?),

EUice Islands.

New Holland. E. angasii from
5. E. COEINNA, M^Leay.
<S 5
Cape York and Moreton Bay, and E. lewinii from N. Australia,
Port Bowen, and Champion Bay, are slight varieties of this abun,

dant species.
6.

New

E. HELCITA, Boisduval.

Caledonia, Erromango, Anei-

Identical with E. montrousieri of

teum. Navigators' Islands.
Eelder.
7.

E. ESCHSCHOLTZii, Felder.

Fiji.

A slight local modification

of the preceding species.

nimTSOT A, Butler.

8.

E.

9.

E. PEEETi, Butler,

LINN. JOUEN.

S ?,
c?

,

'Ellice

Islands (Whitmee).

Nieue or Savage
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6 ?

PROSERPINA, Butler.

Ovalau,

,

Vanua Levu,

Fiji.

(Types.)
11. E.

6 ?

ABJECTA, Butler.

6

12. E. WHITMEI, Butler.
Lucas seems to be au allied

Philippines.

,

species.

S Samoa

13. E.

scmiELTZi, Herr.-ScJi.

14. E.

MiTEA, Moore,

15. E.

ANDAMANENSis, AtMnson.

16. E.

c?

DIANA, Butler,

E. hoisduvalii of

(Type.)

Lifu.

,

(Types.)

Seychelles.

,

d

,

(S

,

$ Upolu.
,

(Type.

Hah.

?

Andamans.
(Type.)

Celebes.

,

;

This

is

the E.

kirlyi of Eelder.

S

17. E. HORSFiELDii, Feldcr.
is

an

18. E.

This

Celebes.

,

E. leacliii of Felder

allied species.

is

6 $ Hong-Kong, Sumatra. (Type.)

EELDERI, Butler.

,

the E. lorguinii of Felder.

19. E.

FRAUENEELDi, Felder.

20. E.

AMTMONE, Godart.

,

6 5 Cochin-China and Sumatra.
,

6

21. E. HtJBNERi, Moore.
22. E.

S Trincomalee.

Java. (Type.)

,

WALLEN&RENii, Felder.

S ?

,

Java {Rorsfield).

S Java {Sorsfield). This appears
an immaculate form of E. wallengrenii it is not congeneric
with my E. picina.
23. E. scHERZERi, Felder.

,

to be

;

24. E. JANUS, Butler,
25. E.

MEG^RA,

d 2

Butler.

26. E. GUERiNii, Felder.

,

Java. (Types.)

6 $ Aru.
,

c?

$

(Types.)

Port Moresby {Dr. Turner).

,

27. E. viOLETTA, Butler.
S ? Port Moresby {Br. Turner).
"We have eight forms vt'hich make a gradation from this species to
E. dolosa, and respecting which it is impossible, without breeding,
they aU
to decide as to whether they are varieties or species
have females like themselves in tint and marking, but the distinctions between each two of these forms are less than are usually
I beto be found in allied species occupying the same district.
but until I have seen more
lieve one or two of them are distinct
examples it would be mischievous to name any of them without
,

;

;

giving figures of the whole.
28. E. DOLOSA, Butler.

6 $ Port Moresby {Dr. Turner).
,
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6 Amboina. (Type.)

ANTHEACiNA, Butler.

,

80. E. DtrpoNCHELii, Boisduval.

S Ceram.

Close to the pre-

,

ceding, perhaps not distinct.

S "Waigiou

31. E. piERRETii, Felder.
32.

This

is

,

;

$

,

Port Moresby.

MonoBA, Butler. J ?, Sumatra (?) and Gilolo. (Types.)
F. dalmanii of Felder.

'E.

33. E. TORviNA, Butler,
34. E.

2

d'

Aneiteum, Lifu. (Types.)

,

S $ Vate, Aneiteum, Mota

PATKULLEi, Butler.

,

Island.

(Types.)
35. E.

BRENCHLETi, Butler.

E. vicina of Felder
cies

is

S ? Solomon
,

and the next.

S Ke

36. E. EURTPON, Hewitson.

Island.

,

37. E. GODAETir, Lucas.
is

Islands. (Types.)

intermediate in character between this spe-

S $

Philippines and Siam.

,

This

E. siamensis of Felder.
38. E. coEEoiDES, Moore.
39. E. CORE, Cramer.

$

J $

,

Ceylon.

N. India, Landoor.

,

40. E.

TEKMicuLATA, Butlsr.

41. E.

BYNDHOVii, Felder.

?

c?

,

N.

S $ Java
,

42. E. ALCATHOJi, Godart.

S $

India,

{Horsjield).

Silhet,

,

N. Bengal.

N. India.

Felder has

redescribed this as E. douhledayi because of the incorrectness of

Godart' s locality; E.

Java,

ffeyeri, from.

is

intermediate in cha-

racter between E. alcathoe and E. pinwillU-

6 $ Malacca. (Types.)

43. E. PiKwiLLii, Butler.

,

44. E. M^NETRiisii, Felder.

45. E. DEiONE, Westwood.

S $ Borneo, Malacca,
,

S $

has described the female under the

,

Darjeeling, Silhet.

name

India.

Felder

of E. poeyi.

Stictopl(ea, Butler.

Males for the most part with straight inner margin like the
females, always with two well-defined sericeous brands on the
interno-median area, and placed one above the other. Type S.
gloriosa.
1. S. GLORIOSA, Butler.
S Celebes. (Type.) This is described
by Felder as E. scUegelii, and by Yollenhoven as E. superha.
,

;
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2. S.

swiNHOEi, Wallace.

3. S.

L^TincA, Butler,

4. S.

GEOTEi, Felder.

is closely allied

5.

S.

THE BUTTEEFLIE8

S ? Pormosa.
,

S ?

,

Philippines. (Types.)

^ $ Malacca. Eupl.
,

of Felder

Tiarrisii

to this species.

HOPET, Mlder.

d

Silhet.

,

—

6. S. MiCEOSTicTA, n. sp.
Primaries like those of yS^. hopei, excepting that they are larger, all the spots are considerably smaller,
and the purple shot is less viyid ; secondaries with only the three
first of the discal series of white spots
expanse 4 inches 2 lines.
:

Hai.

?

(From the Banksian Cabinet.)

7. S. BiisroTATA, n. sp.

—

c?

$

Primaries quite as in S. hopei

•

secondaries with only two white subapical points
spots obsolete

:

expanse 4 inches 2

lines.

;

all

;

the other

Silhet, Darjeeling,

North

India, E. India, Borneo.

This

is

the Bupl. calUtJioe of

my

Monograph, but not of Bois-

duval.
8.

S.

LANKANA, Moore.

(S

2

,

Ceylon.

and Mon-

S. eonsimilis

tana of Pelder are allied to this species.
9.

S. PiciNA, Butler.

6 Sumatra.
,

—

(Type.)

Nearly aUied to S. picina, but
upper longitudinal
sericeous brand narrower and much shorter than the lower brand
secondaries blacker, with the disco-submarginal area much paler,
forming an internally diffused belt wings below with all the
expanse 3 inches 11 lines,
bluish- white spots much smaller
10. S. iNiEQTJALis, n. sp.

c?

.

smaller, the primaries above with the

much

;

:

Amboina.
11. S. iNCONSPicuA, n. sp.

—

(S

.

Wings above

dull black

;

pri-

maries with the central three fifths of the costal border, the external border, external angle and outer third of internal border
chocolate-brown, diffused internally; the two sericeous streaks
well developed, the upper one narrower and slightly shorter than
secondaries with the costal border broadly sericeous

the lower
white
fused

;

;

:

subcostal and interno-median areas chocolate-brown, difexternal area broadly reddish brown, diffused internally.

"Wings below bronzy reddish brown, blackish in the centre primaries with the internal border greyish sericeous, terminating
a small
externally, near the external angle, in a whitish patch
:

;

spot in the cell

and two on the median interspaces bluish white

:
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tlie cell, and five in an angular series
Expanse 3 inches 7 lines. Sumatra.

secondaries with a spot in

beyond

it,

bluish white.

12. S. IMMACTJLATA, n. sp.

—

$

c?

Nearly

•

allied to S. mcesta,

but altogether darker, the male without the apical or submarginal
blue spots, and the female without the white spots on the upper
surface of the primaries

S 3 inches 3-4
{Dr. Turner).

expanse,

;

blue spots below small, but similar

lines,

$ 3 inches 1

Port Moresby

line.

Possibly a variety of S. mcesta, approaching the preceding species.

13. S.

d

M(ESTA, Butler.

Dorey

,

c?

;

?

,

Port Moresby.

(Type.)
14. S.

DOLESCHALii, Felder.

15. S. TniSTis, Butler,

16. S. PALLA, Butler.

c?

,

Port Moresby.

,

Aneiteum,

S Aru.

New Hebrides.

(Type.)

(Type.)

,

17. S. STLYESTEE, Fobricius.
tralia,

$

c?

(S

$

,

Port M'Quarie, N. Aus-

Cape York.

18. S,

PELOE, Doulleday.

c?

$

,

Australia,

New

Holland.

(Types.)

We

19. S. Pextphon, Fahricius.
have five ex$, Mauritius.
amples of this species, one of which appears to be a male ; if so,
this species will come into Grastia, near C goudotii, since none of

our specimens have a trace of any band on the primaries. I cannot decide this point without fresh examples ours are old, and the
;

body of the doubtful individual seems to be broken

:

since the pattern agrees with the Australian group,

it

visionally be retained in 8tictoplcea.

therefore,

may

pro-
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the Development of Mlaria sanguinis Jiominis, and on the

Mosquito considered as a Nurse*". By Pateick Maistson,
(Communicated by Dr. Cobbold, F.E.S., T.L.S.)

M.D.

[Eead March

Development
Worm.

7,

1878.]

cannot progress far in the Host containing

—Fortunately

it is

an almost universal

tTie Parent

the history

lavy, in

of the more dangerous binds of Entozoa, that the egg or embryo
must escape from the host inhabited by the parent worm before

much

progress can be

made

in development.

"Were

possible

it

for animals so prolific as Filaria immitis of the dog, or Filaria

sanguinis of man, to be born and matured and to reproduce their

kind again in an individual host, the latter would certainly be

swarm of embryos escaping into the
had made any progress in growth. If, for
example, the brood of embryo Filarice, at any one time free in the
blood of a dog moderately well charged with them, were to begin
growing before they had each attained a hundredth part of the
size of the mature Filaria, their aggregate volume would occupy a
bulk many times greater than the dog itself. I have calculated
that in the blood of certain dogs and men there exists at any
given moment more than two millions of embryos. Now the
individuals of such a swarm could never attain any thing approaching the size of the mature worm without certainly involving
the death of the host. The death of the host would imply the
overwhelmed by the

first

blood, as soon as they

death of the parasite before a second generation of Filarics could

be born, and

this, of course,

entails the extermination of the

an arrangement reproduction would be
equivalent to the death of both parent and offspring, an anomaly
species

;

for

in such

impossible in nature.

The Embryo must escape from

the original Host.

— It

follows

therefore that the embryo, in order to continue its development

and keep

its

species from extermination,

host in some way.

must escape from the

After accomplishing this

it

independent existence for a time, during which
with organs for growth not possessed by

swallowed by another animal which treats
such time as

is

necessary to

fit

The former arrangement obtains

it

it
it

it

provided

is

hitherto

;

or

S.

Cobbold.]

it is

as a nursling for

with an alimentary system.

in the Filarice inhabiting the

* [Throughout this memoh- Dr. Manson employs the term "nurse"
same sense as that in which helminthologists use the term " intermediate

— T.

first

either lives an

in the
host."
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Lumhricus and thread-worm

;

tlie latter is

followed by the several species of tapeworm, and also by other

kinds of Entozoa.
I find that in cases where embryo Filariw are not in great
abundance in the blood, we may infer that there are only one or
two parent worms they often disappear completely for a time, to
reappear after the lapse of a few days or weeks. From this cir;

—

cumstance I infer

1st,

that reproduction

and not of a continuous character

;

is

of an intermitting

and, 2ndly, that the embryos,

after a certain time, are either disintegrated in the blood or are

The

know from
and we have Dr. Lewis's
testimony that he has found the animals in the tears. In this
way they may have an opportunity of continuing development
either free (as in the case of the Lumlricus) in the media into
which the excretions are voided, or in the body of another animal
which has intentionally or accidentally fed on these (as in the

voided in the excretions.

latter does occur, I

personal investigation, in the urine

case of the tapeworms).

Man, in

;

his turn,

may then swallow

this

hypothetic animal or other thing containing the embryo suitably
perfected,

and so complete the

This

circle.

is

the history of

many

Entozoa but I have evidence to adduce that, if it be one way in
which JE". sanguinis Tiominis is nursed, it is not the only way, and
;

therefore probably not the

The Mosquito found
the

first

way

to he the

at

all.

Nurse.

—It occurred to me

that, as

step in the history of the hsematozoon was in the blood,

the next might happen in an animal

who

test this idea I procured mosquitos that

Hinlo's blood (Case No. 46, published in
for March),

fed on that fluid.
To
had fed on the patient
'

Med. Times

&

Gaz.'

examining the expressed contents of their
abdomens from day to day with the microscope, I found that my
idea was correct, and that the hsematozoon which entered the
mosquito as a simple structureless animal, left it, after passing

through a
increased in

and,

series
size,

of highly interesting metamorphoses,

much

possessing an alimentary canal, and being other-

wise suited for an independent existence.

—

Sistory of the Mosquito after feeding on Human hlood. I may
mention that my observations have been made exclusively on
the females of one species of mosquito. I have never, in many
hundreds of specimens, met with a male insect charged with blood.
This is explained by the arrangement of the appendages and proboscis of the male mosquito,

which prevents

it

from penetrating

;
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fhe male

is

provided with a complete alimentary

presumed that he feeds on the juices and exudaThere are two species of mosquito

tions of plants and fruits.

found during the summer here one quite a large insect about
half an inch long, with a black thorax and black-and-white banded
abdomen the other about half that size and of a dingy brown
The former is rare comparatively the latter is very
colour.
common, and is the insect my remarks apply to. After a mosquito has filled itself with blood (which it can do, if not disturbed,
in about two minates), it is evidently much embarrassed by the
:

;

;

weight of

its

about in the
if

distended abdomen, so that
air.

possible near stagnant water, where

tively torpid

no longer can wheel
some surface,
remains in a compara-

it

It accordingly attaches itself to
it

condition, digesting the blood, excreting yellow

gamboge-looking faeces, and maturing its ova. In the course of
from three to fi.ve days these processes are completed, and the
insect now betakes itself to the water, where the eggs are deposited, and on the surface of which they float in a dark-brown
mass, looking like a flake of soot. The eggs do not take long to
hatch (they are beautifully shaped objects, like an Etruscan vase)
and the embryo emerges by forcing open a sort of lid placed at
the broad end of the shell. The larvse now escape into the water,
where they swim about and feed, and become the "jumpers" we
are familiar with, found in every stagnant pool.
If the contents of the abdomen are examined before the mosquito has fed, or after the food has been absorbed, the following
two ovisacs containing from
parts can easily be distinguished
sixty to a hundred ova, two large glandular masses (intestine and
oesophagus), and a very delicate transparent fibrous bag, the stomach. If the blood contained in the dilated stomach is examined
;

:

—

soon after ingestion, the blood-corpuscles are seen quite distinct
in outline,

and behaving very much as when drawn in the

nary way

but changes rapidly occur.

;

ordi-

First, the corpuscles lose

their distinctness in outline, then crystals of hgematin appear

corpuscles and crystals give place to large oil-globules, and the
mass is deprived of its fluidity, and before the eggs are deposited
aU colouring-matter disappears the white material is absorbed or
expelled, and by the time the eggs are deposited the stomach is
quite empty but for the embryo Filarice it may contain.
How to procure Mosquitos containing embryo Pilarise. It may
be useful to those who wish to repeat and test my observations
;

—
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to

know the plan

I found most successful in procuring Filaria-

how

were afterwards treated
may appear frivolous
and unimportant; but by following them the observer will be
spared disappointment, and economize his time and patience.
I persuaded a Chinaman, in whose blood I had already ascertained that MlaricB abounded, to sleep in what is known as a
mosquito - house, in a room where mosquitos were plentiful.
After he had gone to bed a light was placed beside him, and the
door of the mosquito-house kept open for half an hour. In this
way many mosquitos entered the "house;" the light was then
bearing mosquitos, and

for microscopic observation.

their bodies

Such

details

put out, and the door closed. Next morning the walls of the
" house " were covered with an abundant supply of insects with
abdomens thoroughly distended. They were then caught below
a wineglass, paralyzed by means of a whiff of tobacco -smoke, and
transferred to small phials, into some of which a little water had
been poured, A cover providing for ventilation was then placed
over the
it

mouth of the

phial.

The

has not been applied too long,

is

effect of

the tobacco-smoke,

if

very evanescent, and seems to

have no prejudicial influence on the posture of the mosquito.
From the phials they may be removed from time to time, as re-

by again paralyzing with tobacco and seizing them by the
The abdomen is then torn off, placed
on a glass slide, and a small cylinder, such as a thin penholder,
rolled over it from the anus towards the severed thoracic attachment. In this way the contents are safely and efficiently expressed, and observation is not interfered with by the almost
opaque integument. If the contents are white and dry a little
water should be added and mixed carefully with the mass, so as
These
to allow of the easy separation of the two large ovisacs.
can be removed in this way by the needle, and transferred to
quired,

thorax with a fine pincers.

A

thin covering-glass
another slide for separate examination.
should be placed over the residue, which will be found to contain

the Mlarice either within the walls of the stomach, or, if these have
been ruptured by too rough manipulation, floating in the sur-

rounding water.

—

The
Large proportion of Filarise ingested hy tJie Mosquito.
blood in the stomach of a mosquito that has fed on a Mlaria-mie^iedi
man usually contains a much larger proportion of Mlarice than
does an equal quantity of blood obtained from the same
Thus six small
the usual way by pricking the finger.
22
ZOOLOGY, YOL. XIY,
LINN, JGURN.

—

man

in

slides,
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man on whom
most of my observations were made, would contain from ten to
thirty Hsematozoa whereas the blood drawn by a single mosquito,
about as much as would fill one slide only, contained from twenty
One slide, in
to thirty as a rule, and sometimes many more.
which I had the curiosity to count them, had upwards of a hunFrom this it would appear that the
dred and twenty specimens.
mosquito has the faculty of selecting the embryo Filarice and in
equivalent to about one drop of bleed from the

;

;

this strange circumstance

cluding that this insect

is

we have an

additional reason for con-

the natural nurse of the parasite.

All JEmhryos do not attain maturity.

—By

far the greater

number

and are disintegrated, or are expelled in the faeces undeveloped.
At the end of the third, fourth, or fifth day, when the stomach is
quite empty as far as food is concerned, and an embryo could not
easily be overlooked, only from two to six are found in the same
or slightly different stages of the metamorphosis, which I will now
die

attempt to describe.

—

The Metamorphosis of the Embryo. The embryo for a short
time after entering the stomach of the mosquito retains all the
appearances and habits which characterized

body

;

that

is, it

it

when

in the

human

a long snake-like animal, having a perfectly

is

transparent structureless body enclosed in a delicate and, for the

most

part, closely applied tube, within

tends

body

itself,

is

it

shortens and ex-

when the

retracted at either end, to the appearance of a lash at

the head and

tube

which

giving rise, from the collapse of the tube

first

tail.

The

In a very few hours changes commence.

separates from the body by an appreciable interval,

giving the appearance of a distinct double outline, and the body

becomes covered with a delicate but distinct and closely set
Oral movements are now very evident, not

itself

transverse striation.

that they did not exist before, but because the slight increase of

The

shading from the striation renders them more apparent.

indication of a viscus seen in some specimens vanishes at this
stage.

Presently the tube or sheath

gastric juices of the mosquito, or it
skin,

is

is

either digested

cast

off"

by the

as a snake does its

and the animal swims about naked, and without any trace
The striation becomes very marked but

of a head- or tail-lash.

;

gradually as the blood thickens, and the movements of the em-

bryo become in consequence less vigorous, these markings completely disappear, giving place to a peculiar spotted appearance.

Each spot

is

dark or luminous, according to the focusing of the
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microscope, and probably depends on some oily material
collecting in the

now

body of the animal.

This concludes the first stage of the metamorphosis, and has
taken about thirty-six hours to complete. During all this time
the original proportions of the animal have been preserved and

Now, however,

vigorous movement maintained.

it enters on a
which nearly all movement is
suspended, and the outline and dimensions very much altered.
Hitherto the body was long and of graceful contour, but now it
becomes shorter and broader, the extreme tail alone not partici-

sort of chrysalis condition, during

pating in the change.

The

body disappear,

large spots in the

gradually giving place to what seems to be a fluid holding

rous minute particles in suspension.

The

to-and-fro movements in these.

nume-

I have once or twice detected

continues to be flexed

tail

and extended vigorously, but only at long intervals, whilst all oral
movements cease. By the end of the third day the animal has
become much shorter and broader, the small terminal portion of
the tail still retaining its original dimensions, and appearing to
spring abruptly from the end of the sausage-shaped body. Large
cells occupy the previously homogeneous-looking body, and sometimes something like a double outline can be traced. Indications
of a mouth present themselves and if a little pressure is applied
to the covering-glass, granular matter and cell-like bodies escape
from an orifice placed a little in advance of the tail. The animal
now begins to increase in length, and in some specimens to diminish in breadth, the growth seeming to be principally in the oral
end of the body. The structure of the mouth is sometimes very
evident it is four-lipped, the lips being either open or pursed up.
;

;

From

the

mouth a

delicate line can be distinctly traced, passing

through, the whole length of the

body to the opening already reFeeble move-

ferred to as existing near the caudal extremity.

ment may still sometimes be detected in the caudal appendix but
when the now growing body has attained a certain length the
;

tail gradually disappears.

After this point, specimens of the Filaria in
stage are difficult to procure.

day after feeding

its

Most mosquitos
and

third

and

last

die about the

which fall
and sodden and without FilaricB, these having either decomposed or escaped. Sometimes, however, ovulation does not proceed rapidly, and the

fourth or

fifth

;

if their bodies,

into the water, are examined, they are soft

mosquito survives to the
not occur, as

it

fifth or

sixth day

;

or perhaps death

may

usually does, soon after the eggs have been laid,
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and the insect may survive this operation for two or three days.
In such the last stage of the metamorphosis can be studied four
Out of hundreds
to six days seem necessary for its completion.
of mosquitos watched, I have been successful in finding Mlarice in
In one of these there was
this last stage in four instances only.
quite a number of embryos in regular gradation, from the passive
:

chrysalis

up to the mature and very active embryo,

so that there

can be no doubt of the relationship of the latter to the former,
though their appearances differ so much. Owing to the small
of specimens I have examined, I am not quite certain
about the details of this stage of the metamorphosis. As far as
I can make out, the body gradually elongates from the hundredth
to the fortieth or thirtieth of an inch, and when mature it measures

number

an inch in length by the

fully a fifteenth of

five

hundredth of an

inch in breadth.

When

above stage large

at the

cells

occupy the interior

;

but

become reduced in size, and accumulate round the dark line I have already mentioned as running
from the mouth to the caudal extremity. In this way an alimentary
tube is fashioned, and the peculiar and characteristic valve-like

as development advances these

terminatiom of the oesophagus in the intestine, seen in the Mlarice,
is

developed.

The mouth may now be seen open and funneltail is reduced to a mere stump.
Movements,

shaped, and the
first

now

of a swaying-to-and-fro character, but afterwards brisker,
begin.

The body gradually elongates and becomes perhaps

slightly thinner

;

all cellular

appearance vanishes, and, owing to

the increasing transparency of the tissues, the details can no

A vessel of some sort is seen in the centre
running nearly the whole length of the body, and opening close
this extremity is slightly tapered, and is
to one extremity
crowned with three, or perhaps four, papillae but whether this is
the head or tail, and whether the vessel opening near it is the
alimentary canal or vagina, I cannot say the other extremity is
There can be no doubt
also slightly tapered, but has no papillae.
which is mouth and which tail, but the intermediate steps I have
There is a stage between these two
failed to trace satisfactorily.
in which the mouth is closed, and the oesophagus can be seen
running from it. If the body is compressed, that tube can be
forced through the skin and distinctly seen but about that time
longer be made out.

;

;

;

;

the tissues become so transparent that their exact relations cannot be made out.
I cannot say

if

the three or four papillae round one extremity

OP FILA.RIA SAKGUINIS HOMINIS.
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of the developed embryo constitute the perfected boring-apiparatus of the worm, or if

it is

the boring-apparatus at

all

;

but

found in other species of the same
genus, I think it very probable that ib either is or will become the
Some time ago I operated on an Australian
piercing-apparatus.
horse for this worm, and had the satisfaction of finding the parait was an unimpregsite not very much injured after removal

comparing

this with

what

is

:

nated female possessing

all

head was armed with a

Its

the typical structures of the Mlarice.
five-

or six-toothed saw, the teeth ar-

ranged, like those in some kinds of old-fashioned trephines, in a
circle

round the mouth.

I removed a

worm from

the same eye of

the same horse about three or four weeks previously

;

the cornea

had healed, and the cloudiness cleared up before the second worm
appeared. I infer from this, from the very perfect boring-apparatus, and from the female being unimpregnated, that the eye is
not the resting- or breeding-place of the Filaria found in it, but
that it is sometimes accidentally entered by the worm on its travels
in search of the suitable spot.
From the fact that one worm succeeded the other I infer that the sexes are brought together in
this

way

when
worm comes across the tract of another, it follows it
several may be found together at the end of the burrow.

(as in the case oi Filaria sanguinolenta of the dog):

a wandering

up thus
;

Probably, then, these papillae are the boring-apparatus to be
used in penetrating the tissues of man and escaping from the
mosquito.

At

this

(presumably the

existence in the mosquito

it

final) stage

of the Filaria's

becomes endowed with marvellous

power and activity. It rushes about the field, forcing obstacles
aside, moving indifferently at either end, and appears quite at
home, and in no way inconvenienced by the water in which it has
just been immersed. This formidable-looking animal is undoubt'

edly the Filaria sanguinis hominis equipped for independent

and ready to quit its nurse the mosquito.
Future history of the Pilaria. There can be

—

little

life

doubt as to

the subsequent history of the Filaria, or that, escaping into the
it is through the medium of
brought into contact with the tissues of man, and that,
either piercing the integuments or, what is more probable, being
swallowed, it works its way through the alimentary canal to its
Arrived there, its development is perfected,
final resting place.
fecundation is effected, and finally the embryo Filarice we meet

water in which the mosquito died,
this fluid

with in the blood are discharged in successive swarms and in
In this way the genetic cycle is completed.
countless numbers.
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MIEES'S REVISION OE THE HIPPIDEA.

Eevision of the Sippidea.
Assistant

in

By Edwasd J. Miers, F.L.S., F.Z.S.,

the Zoological Department of

the British

Museum.
[Read November

1,

1877.]

(Plate V.)

Introductory 'Remarks.
cies of this small

and their

—The

determination of the different spe-

and peculiar group of Auomurous Crustacea,

identification with the brief descriptions of the earlier

Where the type specimens no
must of necessity remain uncertain what species
were known to Linnseus and Eabricius.
But three or four
species are mentioned by Lamarck and Latreille
and only five
are described by M. Milne-Edwards in the second volume of the
Histoire Naturelle des Crustaces (] 837). In the twenty years
authors, are often very difficult.

longer exist,

it

;

'

'

work the number

of species was
more than quadrupled, as we find that Stimpson, in 1858, in the
preliminary Beport on the Crustacea collected by the United
States Expedition to the North Pacific, enumerates (but does not
describe) 23 species, contained in 6 genera and since the publi-

following the publication of that

;

cation of his list several additional species have been described.

In the present revision of the group I have endeavoured, as far
state of our knowledge and the materials afforded by

as the

the extensive collection of the British

Museum

will permit, to

determine the geographical range and the extent of individual va-

and to indicate reliable characters by
which they may be distinguished but as several species are either
riation in the several species,

;

desiderata or insufficiently represented in the national collection,

there yet remain several points requiring further elucidation.

Three new species are described

;

but as several of those pre-

viously recorded are reduced to the rank of synonyma, the total

number
It

is

may

only 22.
be desirable to present a brief summary of the views

held by the different authors upon the classification and
of the Hippidea, beginuiug with Latreille, who,

may be

by

affinities

his researches,

considered to have laid the foundation of the natural

arrangement of the Crustacea. By this author (Gren. Crust, et
Ins. i. p. 44, 1806) the genera Remipes, Hippa, and Albunea were
but he
arranged in the family Paguriens of the tribe Macroures
;

subsequently (Cuvier B. A. ed.

1817) constituted a
distinct section, Anomaux, to contain these genera, together with
the Raguridce, Porcellanidce, and Galatheidce. Lamarck (Hist.
1,

iii.

p. 27,
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sans Vert. v. p. 218, 1818), observing

tlie

relationship of the Hippidce with Banina, arranged

external

them with

the latter genus in a distinct section of the family, characterized

by the lamellated terminal joints of the legs.
M. H. Milne-Edwards (Hist. Nat. Crust,
'

ii.

p.

167, 1837)

considered the Hippiens a distinct tribe of the family Pterygures
of his Grustac^s Anomoures, but regarded them as allied to the
JRaninidcd (p. 198).

De Haan

("Crustacea," in 'Fauna Japonica,' dec.

vi. p.

195,

1849) retains in a somewhat wider sense the division Anomala of
Latreille, in which he includes the Hippidea, recognizing (p. 136)
their relationship to the RaninidcB in external appearance and the
form of the legs, from which, however, he points out they are
widely separated in the form of the pterygostomian regions, number
of the branchiae, and characters of the sternum and postabdomen.

By Dana

(Crustacea in U.S. Explor. Exped.

402, 1852) a very different view

is

taken of the

xiii.

pp. 51

affinities

&

of these

This author traces with great care and accurate know-

animals.

ledge the relations of the different groups of

Anomura

with the

higher Brachyural types, of which they are severally degraded
forms, showing that they may, with equal propriety, be classified
(a)

as

in

a

linear

descending series they deviate from the

Brachyural to the Macrural type, or

(h)

according to their

Brachyural subIn the former system the Hippidea are ranked by him

respective natural affinities with the higher
tribes.

with the Porcellanidea, as constituting the second section, A710-

moura media, of the tribe Anomoura in the latter they are classed
as Anomoura Gorystidica, immediately beneath the Corysfoidea,
which latter are undoubtedly Cancroid Crustacea. With all deference to the opinion of the distinguished American naturalist,! must
regard the older view of their affinities as the more correct.
Although in their elongated carapace and antennse the Hippidea
;

have a considerable resemblance to certain of the Gorystoidea, as
will be seen, e. g., by comparing the Chilian BlepJiaropoda spini-

mana and Pseudocorystes

sicarius, I believe their true affinities

are with the Oxystomatous Brachyura, through the Baninidce.

narrow and elongated form,
and
laterally compressed hands of the anterior legs, which altogether
resemble those of the Oxystomatous Galappa and allied genera.

They resemble these

latter in their

natatorial legs, and, in the case of the Alhuneidce, in the high

On

account of the imperfect definition of the buccal cavity,

23*

it is

.
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not easy to trace any resemblance either to the Cancroidea or to
the Oxystomata in the form of the mouth and oral appendages.

There

exists,

however, an important characteristic, and one, I

believe, not hitherto noted, in the

the exognath of the
is

first pair

form of the terminal lobe of

of maxillipedes, which in the Hippidea

elongated and narrow, as in the Oxystomata, where

usually

it is

In the

applied to the opening of the eiferent branchial channel.

Cancroidea and OxyrJiyncJia this joint
short,

and truncated at

its distal

more

is

or less obtriangular,

extremity.

Stimpson, in the Report already referred to (Proe. Ac. Nat.

Sci.

Philad. p. 229, 1858), places the Hippidea in the second section,
Schizosomi, of the Anomura.
He establishes the two very distinct
and natural idim\{\GS,Hippidce and Albuneidce, gives diagnoses of the
known genera, and adds two, previously unrecorded, to the list*.
Geographical Distribution. The Hippidea inhabit all the
warmer temperate and tropical seas of the globe. Bemipes
testudinarius, one of the most variable, is also the most widely
distributed species, occurring throughout the whole Indo- Pacific
region, from the east coast of Africa, along the southern and southeastern coast of Asia, in Australia, through the islands of the
Pacific, to the Galapagos and Cape St. Lucas in California.
Another species, R. scutellatus, is found on both the eastern and

—

western shores of the Atlantic Ocean.

The majority of the
somewhat restricted

species of the family appear, however, to be

in their range.

Those belonging to the family AlhuneidcB

are,

with two exceptions, restricted to the American continent, where
these Crustacea are especially abundant.

present certainly

known

The only
Europe

to inhabit the seas of

species at
is

Alhunea

guerinii from the Mediterranean.

List of tJie Species of Hippidea.

Fam. HippiD^.

Remipes.

Names of the
1

R. testudinarius, Latr.

„
2.

Species.

Geographical Range.

Whole

Indo-Pacific region.

var. denticulatifrons,

R. seutellalus (Fabr.).

„
Florida,

of

West

Africa,

Indies,

West

Cape-Verd

coast

Islands,

Ascension Island.
* Dr. Olaus

Untersuck. Crust. Syst.' pp. 59-61, Wien 1876) rejects the
suborder Anomura, and refers the Hijpjpidea to the Bi-achyura on accoimt of

what

is

known

('

of their development.

I regret that I have not yet

opportunity of studying this important work.

had an

MR.
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other southern species,

is

by

restricted

tlie

extreme cold of

winters *.

He

states,

moreover, that K. talpoidea lives gregariously,

burrowing in the loose and changing sands at or very near lowwater mark, but that it is occasionally found swimming about in
pools left by the tide, and when undisturbed sometimes comes
out and swims in the same way along the shore, although probably never venturing far from the bottom.
It may be noted that Dana found his specimens of B. hirtipes
in shallow waters, near the

swimming along the sandy bottom

shores of a small island off Soung, the principal harbour of the

Sooloo Islands.

Occasionally, however, tbese animals are col-

Thus Lucas

lected at greater depths.

collected his specimens of

Albunea guerinii at depths of 16-21 fathoms in the G-ulf of
Algiers; and JKastiffOchirus gracilis, Stimpson, was collected
on a shelly bottom at a depth of 20 fathoms, at the island of
Ousima. So also specimens of the rare Slepharopoda spinimana
in the

British-Museum collection were obtained by fishermen in

deep water in the Bay of Valparaiso.

Fam. HipPiDiE.
Hippidge, Stimpson, Proc. Ac. Nat. Sci. Phil. p. 229 (1858).

Antennae with the accessory

Anterior legs not subcheliform.
joint minute or obsolete.

Third maxillipedes suboperculiform, the

third joint greatly enlarged and without an exognath

;

last tail-

segment greatly elongated, lanceolate, and acute at the extremity.

Eemipes.
Remipes, Latr. Gen. Crust,
Crust,

ii.

p.

204 (1837)

;

et Ins. p.

45 (1806); M.-Edw. Hist. Nat.

Stimpson, Proc. Ac. Nat. Sci. Phil. p. 229

(1803).

maxillipedes with the last joint somewhat unguiform.
elongated, subcylindrical, robust

Third

Antennae very short.

Antennules of moderate length.

First legs

the last joint not annulated,

;

styliform, similar to the preceding.

Eemtpes testudinaeiits.
?

Hippa

adactyla, Fair. Ent.

(1798)

;

V.

pi.

Syst.

Latr. Hist. Nat. Crust,

vi.

* The advance northwards of species

America

is

p.

p.

474 (1793), Suppl.-p. 370

176 (1803).

common

to the east coast of

North

probably checked by the cold Arctic current which impinges on the

shores of the United States

warm

fig. 1.

ii.

and flows southwards between the
?^Editoe.

waters of the Gulf Stream

coast

and the

ME.
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Cancer emeritus, Herbst, Naturg. Krabben
fig. 4 (1796), nee Linn. ?

Remipes

pi xxix.

1

223 (1818)

(1825)

fig. 1

14-20 (1837)

;

;

M.-Edw.

ii.

p. 8, pi. xxii.

i. p. 45 (1806)
Desm. Consid. Crust,

Novara, Crust,

p.

72 (1865)

Reisen in Ost-Afrika,

iii.

p.

;

;

Hist. Nat. Crust,

Crust, in Cuvier

Guerin-Menev. Icon. R. A. Crust,

;

Krebse,

testudinarius, hatr. Gen.- Crust, et Ins.

Hist. Anim. sans Vert. v. p.

figs.

u.
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R.A.

ii.

;

Lam.

p. 175,

p. 406, pi. xxi.

(ed. 3), Atlas, pi. xlii, fig.
;

Heller, Reise der

Hilgendorf, Crust, in

Van der Decken's

pi.

xv.

fig.

3

94 (1869).

Remipes marmoratus. White, List Crust.

Brit.

Mus.

p.

58 (1847), sine

descr.

Remipes
XXV.
p.

paeificus,

fig.

Dana, U.S. Expl. Exp.

xiii.

Crust,

7 (1852); Stimpson, Ann. Lyo. Nat. Hist.

241 (1862)

;

i.

p. 407, pi.

New

York,

vii.

Miers, P. Z. S. (1877) p- 74.

Remipes hirtipes, Dana, I. c. p. 408, pi. xxv. fig. 8 (1852).
Remipes marmoratus, Jacq. et Lucas, Crust, in Voy. Pole Sud, Zool. iii.
p. 97, pi. viii. figs. 22-26 (1853) ; Miers, Cat. New'-Zeal. Crust, p. 59
(1876).

Remipes

pictus. Heller, Crust.

JVien, xliv.

i.

Rothen Meeres, in Sitsungsb. Ak.

M^iss.

243 (1862).
A. M.-Edw. Faune Carcinol. in Maillard, He Reunion,

p.

Remipes ovalis,
ii. Annexe F, p.

12, pi. xvii. fig. 5 (1863).

Moderately convex,

tlie

carapace marked with numerous fine

interrupted transverse lines, postfrontal sinus usually distinct.

Erontal lobes moderately prominent, obtuse, and rounded, the
lateral lobes (in the typical

median ones.

form) scarcely projecting beyond the

Sides of the carapace vrith a series of shallow pits

bordered with tufts or lines of short hairs, forming a linear sub-

Eye-peduncles slender, and usually exbeyond the end of the basal joint of the antennules, which, like the antennae, are short and clothed with longish
Anterior legs elongated, and clothed with rather long
hairs.
hairs, which are densest on the inner margins, and show a tendency to disposition in oblique series on the upper and outer
margins of the last two joints the last joint is similar to the
preceding, and tapers somewhat to its extremity, which is clothed
with long hair. The second, third, and fourth pairs of legs are
robust the terminal joint of the second and third pairs but slightly
falcate, its distal half short, broad, and obtusely rounded at the
extremity that of the fourth pair narrow and straight. Eami of
the appendages of the penultimate postabdominal segment ovate
and unequal, the inner the larger. Terminal segment elongated,
marginal striated area.
tending a

little

;

;

;

oblong-lanceolate.
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Mauritius (OoZZ. Mus. Brit.)

;

Eeunion (Maillard)
Moluccas, Flores

gators'

;

{v.

Ousima {Stimpson)

;

;

Zanzibar

(v.

der Deehen);

Nicobars {Heller) Sooloo Island {Dana)
Martens); Philippines {Coll. Brit. Mus.);
New Hebrides, Mallicollo {Coll. Brit. Mus.)
;

;

;

Ovalau {Dana;

Fiji Islands,

Eed Sea

Seas {Coll. Mus. Paris, Brit.);

Australian

(Heller)

Coll. Brit.

Mus.); Samoa or Navi-

Islands {Coll. Brit. Mus.); Sandwich Islands {Dana);

Tahiti {Heller, Coll. Brit. Mus.);

California,

Cape

St.

Lucas

(Stimpson, Coll. Brit. Mus.).

This species, as has already been observed, is the most common
and widely distributed of the family, and varies somewhat in the
form of the frontal lobes, tarsal joints, &c. In the figure given
by Milne-Edwards, in the 3rd edition of Cuvier's Eegne Animal,'
and Guerin in the Iconographie,' and in specimens observed by
Hilgendorf from Zanzibar, as in one specimen in the BritishMuseum collection, from Australia, there is a small tooth in the
notch separating the median frontal teeth but this peculiarity
'

*

;

can hardly be considered to indicate a distinct variety of the

The greater number of the specimens

species.

in the

Museum

are of the female ses; and between these and the males I have

not remarked

any striking sexual distinctions the terminal
segment of the male, however, is narrower than that of the

female.

;

The length of the carapace of the

the collection does not exceed
I have not discovered

the British

Museum

1-;^

largest specimens in

in.

among the Banksian specimens now

in

the type specimen of Fabricius's H. adactyla,

which has been referred to by Milne-Edwards as synonymous
with this species, but is described as having " cauda inflexa,

prima longitudine thoracis^'' which certainly does not
it
and I therefore retain the designation testudinarius,
by which it is generally known.
I follow Hilgendorf in uniting B. pictus, Heller, and B. ovalis,
Edw., with this species, as no characters are given which suffice
to distinguish them from the common form.
The same may be
said of B. pacificus and hirtipes, Dana
of the former species
specimens from the Smithsonian Institution are in the BritishMuseum collection which certainly belong to B. testudinarius.

articulo

apply to

;

:

Var. DENTICULATIPRONS.
Remipes

PL V.

fig. 2.

denticulatifrons, White, List Crust. Brit.

sine descr.

Mus.

p.

5/ (1847),

ME.

E. J.
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In this variety the lateral lobes of the front are narrower, spinior tuberculiform, and project beyond the level of the median
lobes.
The frontal margin in the adult is denticulated. The
striations of the lateral margins are smaller than in the typical variety,

The

forming a very narrow marginal band.

strongly falcate,

and

distal half narrower,

its

ter-

is

much more

its

apex more

minal joint of the second and third pair of legs
acute.

Zanzibar

Hah.

;

Philippine

Hebrides, Aneiteum

Islands,

Maibate

Loyalty Islands, Lifu

;

;

;

Java

;

New

Galapagos, Charles

Island {Coll. Brit. Mus.).

The
are

marked

characters of this variety are so

I was at

first

much

inclined to consider

less evident in the

mens I have examined

it

in the adult that

a distinct species

Most

young animal.

are of the female sex

;

;

but they

of the speci-

but the characters

are not sexual, as there are adult females of the preceding variety
in the collection.

would appear, from the

It

above, that the range of this form

The

the typical variety.
originally applied the

is

localities

largest specimen, that to

name,

is

much

given

equal in extent to that of

which White

larger than any other of the

—

genus which I have seen the carapace having a length of If inch,
and greatest breadth of 1^ inch.

EeMTPES

SCTJTEIiLATUS.

Amer. pi. xx. fig. 9.
Hippa scutellata, Fabr. Ent. Syst. ii. p. 474 (1793).
Remipes scutellatus. List Crust. Brit. Mus. p. 67, sine descr. (1847).
Remipes cubensis, Saussure, Rev. et Mag. Zool. ix. pp. 304, 308 (1857);
Mem. Soc. Phys. et Hist. Nat. Geneve, xiv. p. 452, pi. ii. fig. 19
Squilla barbadensis ovalis, Petiver, Pterigraph.

(1858).

Remipes barbadensis, Stimpson, Ann. Lye. Nat. Hist. New York,
p.

x.

120 (1871).

Body

depressed, broad.

Eront very broad, anterior margin

sinuated on either side of the very slightly prominent median
frontal lobe, which is less acute than in

B.

strigillatus.

The

obliquely striated area forms a narrow marginal band on each
side of the carapace,

and

is

but very

little

broader posteriorly.

Eye-peduncles short, projecting but very little beyond the penultimate joint of the antennules which is scarcely visible from

—

above, beyond the frontal margin of the carapace.
of moderate length

;

Anterior legs

terminal joint slightly compressed, with two

strong oblique setose ridges on

its

extero-inferior surface.

Ter-
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and third pairs of legs falcate, with
and slenderer than the proximal half. Inner
ramus of the appendages of the penultimate segment longer than
the outer. Terminal segment elongated-lanceolate. Length of
carapace of largest specimen nearly 1 inch.
Barbadoes (Prof.
Hah. Cuba {Saussure, Coll. Brit. Mus.)

niinal joints of the second

the distal as long

as,

;

Gill, Coll. Brit.

St.

Mus.)

;

Key

Biscayne, Florida (G.

Christopher's {Coll. Brit. Mus.)

(Cunningham,

Mus.)

;

Coll. Brit.

West

;

St.

Wurdemann)

;

Vincent, Cape-Verdes

Mus.); Ascension Island (Coll. Brit.

Africa (Coll. Brit. Mus.).

There can be little doubt that the B. euhensis of Saussure
and -B. iarbadensis of Stimpson are identical. Stimpson does not
indicate any distinct specific characters in his description of the
latter species
and there are even specimens from Barbadoes in
the British-Museum collection, received from the Smithsonian
Institution, labelled S. cuiensis.
The specimens named by Dr.
Leach a. scutellatus, and mentioned by White in the List of
Crustacea (I. c), which in all probability were the type specimens
;

'

'

of the JSippa scutellata of Fabricius,are the types of my description
It is to be observed, however, that Fabricius in his
of this species.
It is
short description says, " manibus cTielatis clielce Iceves."
;

possible that Fabricius mistook the maxillipedes, which present

a subchelate appearance

the anterior legs.

when

applied to the buccal cavity, for

His description

as it stands

apply better to a species of Lepidops, to which

would certainly

it is

considered to

belong both by the earlier authors and Dr. Stimpson.

Eemipes steigillattjs.

pi.

V.

figs. 3, 4.

Remipes strigillatus, Stimpson, Ann. Lye. Nat. Hist.
p.

New

York,

vii.

241 (1862).

Body much

Front very broad, with a very
median frontal lobe, anterior margin nearly
The obliquely striated area on the sides
straight, entire, smooth.
of the carapace very broad in its posterior half, where it occupies
depressed, broad.

slightly projecting

one fourth of the width of the carapace, striae sharp, minutely
Eyesetose, not interrupted, but extending quite to the margin.
peduncles short, reaching to the end of the penultimate joint of
the antennules. First pair of legs short, terminal joint slightly
compressed, with two strong oblique setose ridges on its exteroTerminal joints of the second and third pairs

inferior surface.

of legs short, broad, obtuse, and very slightly falcate.

Inner
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ramus of the appendages of the penultimate segment but little
longer than the outer. Last segment oblong-lanceolate.
Hob. Cape St. Lucas (Stimpson, Coll. Brit. Mus.).
The broad striated area on tTie sides of the carapace at once

The three specimens

serves to distinguish this species.
species in the

of this

British-Museum collection from the Smithsonian

lustitution are of small size, length of the carapace of the largest

not exceeding ^^ inch (Stimpson gives 1 inch as the length of the
carapace). The median frontal projection is very obscure and in
;

one specimen the anterior margin appears nearly straight.

Eemipbs teuncatifeofs,

Body depressed

sp. n.

PL Y.

figs. 5, 6.

margin straight, entire, smooth, with
scarcely any trace of a median frontal lobe.
Sides of the carapace
without any trace of the defined striated marginal area existing
Eye-peduncles very slender, proin other species of the genus.
jecting but little beyond the rather prominent penultimate joint
of the antennules

;

;

frontal

cornea small, subterminal.

Anterior legs small

and slender; terminal joint of the second and third pairs of legs
short, broad at base, distinctly falcate,

much

with the distal portion

Outer ramus of the appendages of the penultimate segment of the postabdomen much
shorter than the inner.
Terminal segment oblong-lanceolate.
Hab. China {J. R. Beeves, Usq., Coll. Brit. Mus.).
The obsolescence of the median frontal lobe, and the absence of a
slenderer than the proximal.

lateral

marginal striated area, serves to characterize this species.

The eye-specks, viewed from above,

are placed at a little distance

from the distal extremity of the peduncle. The single specimen
Length of carain the British-Museum collection is a female.
pace

-^^ inch.

Mastigochietjs.
Mastigopus*, Stimpson, Proc. Ac. Nat. Sci. Phil.

p.

230 (1858) (nom.

prseoc).

Antennules and antennae
slender.

short.

joint especially greatly elongated
* This
xix. p.

Third maxillipedes rather

First legs very long and very slender, with the last

name was adopted

in 1853

and multiarticulate.

by Leuckart (Wiegm. Archiv

258) for a curious Macrurous Crustacean.

termination, whilst retaining the allusion to the
anterior legs.

f.

Naturg.

I have, therefore, altered the

whip -like character of the

;
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species

known

of this remarkable genus are both from

the Asiatic Region, perhaps the richest in remarkable forms of

all

the great geographical areas.

Mastigochirtjs gracilis,
Mastigopus

pi.

V.

fig. 7.

Prbc. Ac. Nat. Sci. Phil. p. 244 (1858).

gracilis, Stitnpson,

Carapace elongate-ovate, very convex, with short crenulated
Front 3-toothed ; the median tooth triangular, the

setose lines.

lateral slender,

and longer than the median one.

Antero-lateral

margins 6-toothed, the teeth diminishing in length posteriorly.
Eyes slender, and more than half as long as the antennules.
Second joint of the maxillipedes oblong, longer than broad. Anterior legs greatly elongated, slender, cylindrical

;

the dactylus

is

longer than the carapace, and consists of 12-14 elongated joints

;

terminal joints of the legs of the second and third pairs very

Last segment of the postabdomen elongate,
and bicarinate near its

slightly falcate.

thick, longitudinally sulcate in the middle,

Length about | inch.
Mai. China Seas {Stimpson, Coll. Brit. Mus.).
The single example of this species in the national
was presented by the Smithsonian Institution.
base.

Mastigochieijs quadrilobatus,

sp. n.

PL Y.

Body elongate-ovate, very convex, marked with

collection

fig. 8.

short crenulated

Front 4-lobed, the two
median lobes small, rounded, and not nearly as prominent as the
setose lines, as in the preceding species.

spiniform lateral lobes.

The

striated lateral area is reduced to a

narrow line, bordering the whole length of the carapace, which is
without lateral marginal teeth. Eyes long, slender, and half as long
as the antennules

;

second joint of the maxillipedes broad, with the
Anterior legs very long, when thrown for-

inner margin arcuate.

ward longer than the body

;

the terminal joint consists often or a

dozen obscure unequal joints, and is clothed with long fulvous hairs
the terminal joints of the second and third pairs of legs are long,
and very slightly falcate. The outer ramus of the appendages
of the penultimate segment

The terminal segment

is

is

about half as long as the inner.

oblong-lanceolate.

Length of carapace

5 lines.

Hob. Philippine Islands, Gruimaras {Coll. Brit. Mus.).
The form of the front, and the absence of antero-lateral mar(jinal teeth, at once distinguish this species from the foregoing.
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Museum was

the
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purchased

of

H.

HiPPA.
Hippa, Fabr. {part.}. Mantissa Ins.

Nat. Crust,
p.

ii.

329 (1787); M.-Edw. Hist.

p.

i.

207 (1837); Stimpson, Proc. Ac. Nat.

p.

Sci. Phil.

230 (1858).

Antennules of moderate length.

Antennse with a very long,
and strongly ciliated flagellum. Third
maxillipedes with the last joint narrow, laminate, and compressed.
multiarticulate,

robust,

First legs with the last joint lamellate-oval.

The

species of this genus, of

which two inhabit the opposite

shores of the American continent, and one the Indian and Indo-

Malayan

region, bear a very close resemblance to one another

but the distinctive characters, although

slight,

appear constant in

large series of specimens.

HiPPA EMERITA.
?
?

PI.

V.

fig. 9.

Cancer emeritus, Linn. Syst. Nat. (ed. 12) p. 1055 (1766).
Astacus emeritus, Fabr. Ent. Syst. ii. p. 484 (1793).

Cancer testudinarius, Herbst, Naturg. Krabben,
(1796).

n

^\

ii.

p. 8, pi. xxii. fig.

3

\

Hippa emeritus, Fabr. Ent. Syst. Suppl p. 370 (1798).
Hippa emerita, Latr.{1) Hist. Nat. Crust, vi. p. 176(1803); Lamarch{l),
Desmarest, Consid. Crust.
Hist. Anim. sans Vert. v. p. 222 (1818)
M.-Edw. Hist. Nat. Crust, ii. p. 209
p. 174, pi. xxix. fig. 2 (1825)
;

;

(1837)

;

Crust, in Cuvier

Amer. Assoc,
p. 409, pi.

XXV.

pi. XV. fig.

2

;

R. A. (ed. 3) pi. xlii. fig. 2; Gibbes, Proc.
U.S. Ewpl. Exp. xiii. Crust, i.
; Dana,

188 (1850)

p.

fig.

in

9 (1852)

Ramon

;

Guerin-Meneville, Icon. R. A. Crust.

de la Sagra, Hist. Isla de Cuba,

p. xxxiv. (1856); Heller, Crust, in Reise der

Novara,

p.

vii.

Crust.

73 (1865).

Hippa talpoidea. Say, Journ. Ac. Nat. Sci. Phil. i. p. 160 (1817); De Kay,
Zool. New York Fauna, pt. vi. p. 18, pi. vii. fig. 17 (1844) ; Gibbes,
Proc. Amer. Assoc, p. 188 (1850);

Smith, Trans.

Conn, Ac.

iii.

p. .311 (1877).

Body very

convex.

Median lobe

of the front triangular, sub-

and separated from the lateral lobes by a distance usually
greater than its own breadth at base the lateral frontal lobes are
narrow, acute, and much more prominent than the median lobe.
acute,

;

Carapace marked with irregular crenulated transverse

lines,

which

are nearly obliterated on the sides and towards the posterior

margin

;

and with a distinctly marked postfrontal and postgastric
Eyes very long and slender. Antennules densely

incised line.
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Second joint of outer antennae with three spines at

hairy.

distal extremity, of

which the median

is

very

much

its

the longest,

and directed slightly outward; flagellum very long, robust, multiannulated, and ciliated on its outer margin.
Third joint of the
outer maxillipedes with the lobe at

angular and subacute.
ovate

its

antero-internal angle tri-

Terminal joint of the

first

pair of legs

those of the second and third pairs of legs falcate, very

;

broad at base, narrow and subacute in their terminal halves.

Eami

of the appendages of the penultimate postabdominal seg-

ment short, the outer shorter and broader oval than the inner.
The length of the carapace of the largest specimen from Brazil
is

1 inch 2 lines

but in a specimen of uncertain locality in the

;

collection the carapace

is nearly If inch long.
Hah. Brazil {Mus. Paris, Brit.) Eio Janeiro {Dana, Seller,
Coll. Brit. Mtcs.)
Five-Fathoms Bay (Coll. Brit. Mus.) Yenezuela {Coll. Brit. Mus.); Martinique (Herlst); Cuba, Mexico
{Guerin-Meneville) United States (Coll. Brit. Mus.); Boston,
New York, Charleston Harbour, Key "West (Gibbes).
Specimens from Mazatlan, referred to this species by De
Saussure, belong in all probability to H. analoga.
I think there
can be little doubt that H. talpoidea, Say, is identical with the
;

;

;

;

Brazilian

upon

S.

emerita, although Gribbes, founding his conclusions

a comparison of four specimens from Carolina with

two
from Brazil, is of the opposite opinion. The specimens from the
United States in the British Museum, presented by Say, are
small, and scarcely suffice to determine the question, but certainly
do not appear specifically distinct.
According to De Kay (I. c.) and Smith (Trans. Conn. Ac. iii.
p. Ill, 1877), IT. talpoidea inhabits

the entire eastern coast of the

United States from Cape Cod southward to the west coast of
Florida, Egmont Key being the most southern and western
habitat
It

is

known

to the latter author.

impossible to say to what species belong the specimens

from the Sandwich Islands referred by Randall to H. emerita, as
no description accompanies them.

HiPPA ANALOGA.
Hippa

emerita,

merid.
p.

vi.

p.

8/-

fig. 10..

Lucas, Crust, in D'Orhigny's Voy. Am4r.

32 (1843)5 Nicolet, Crust, in Gay, Hist. Chile, iii.
Be Saussure, Rev. et Mag. Zool. v. p. 3&7 (1853), nee

185 (1849);

Edwards.

PL Y.

M.-Edw.
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Dana, Crust,

talpoides,

in U.S. Expl.

Exp.

xiii. 1, p.
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409,

pi.

xxv.

175 (1854), nee Say.
Hippa analoga, Stimpson, Proc. Boston, Soc. Nat. Hist. vi. p. 85
fig.

10 (1852)

Proc. Ac. Nat. Sci. Phil.

;

vii.

(1856-59); Journ. Bost. Soc, Nat. Hist.

This species

is

p.

vi. p.

nearly allied to S. emerita

;

486 (1857).

but the carapace

generally more rugose anteriorly, and the posterior margin

The medianfrontal

straight.

rated so widely from

tlie

is

is

lohe is hroader, less acute, and not sepa-

lateral lobes,

which are acute but

far less

The median spine of the second joint of the antennae
is proportionally not so long, and is directed slightly inward (not
outward, as in S. emerita). The lobe of the antero-internal
prominent.

angle of the third joint of the outer maxillipedes, in the speci-

mens I have examined, is broader, more rounded, and less prominent. Length of the carapace of the largest specimen about
1 inch 2 lines.

Hah. Chili, Valparaiso (M.-Udw. ^ Lucas, Dana)
Chiloe,
Ancud, Luco Bay, and San Vincente (^Cunningham, Coll. Brit.
Mus.) Mexico (Coll. Brit. Mus.) Mazatlan (Saussure)
California, Tomales Bay {Stimpson)
San Erancisco and Monterey
;

;

;

;

;

'•{Stimpson, Coll. Brit. Mus.).

There are in the British-Museum collection two specimens
obtained by purchase, and labelled as having been obtained, with
a

number

of other Crustacea, from "

Holland."

They are of small

size

;

New

Zealand and

New

carapace about 7 lines in

Hippa analoga, the form of the
and second joint of the antennae being the same.
There may be some mistake in regard to their habitat.

length, and appear to belong to
frontal lobes

Hippa Asiatic a.
Hippa

asiatica,

PI.

V.

fig.

11.

Milne-Edwards, Hist. Nat. Crust,

Heller, Reise der Novara, Crust, p.

ii.

p.

209 (1837)

;

73 (1865).

The specimens which I refer to this species are very nearly
two preceding, but difi'er from them in the following particulars
The body is very convex and narrow, appearing almost
The lobes of the front are
cylindrical when viewed from above.
very narrow and acute, the median is separated by an interval of
allied to the
:

—

its own breadth from the lateral onss, which do not
much beyond it. The median spine of the second joint

nearly twice
project

of the antennae

is

very long, and bent very slightly inward.

antero-internal lobe of the third joint of the maxillipedes

rounded, and but

little

prominent.

The terminal

is

The
broad,

joint of the

;;
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pair of legs is acute, and terminates almost in a spine.
Length of carapace of largest specimen, 1 inch 2 lines.
Rob. Seas of Asia {Mm. Paris) Ceylon {Heller, Mus. Brit.)
Madras {Heller) India, Java (Mm. Brit.).

first

;

;

Fam. Alisuneid^.
Albunidse, Stimpson, Proc. Ac. Nat. Sci. Phil. p. 230 (18.58).

Anterior legs terminating in a more or less perfectly subclielate

Third maxiilipedes subpediform (the third joint

hand.

not greatly enlarged), and furnished with an exogpath.
tail -segment not greatly elongated, ovate-lamellate.

Last

Albunea.
Aibunea, Fabr. Ent. Syst. Suppl. pp. 372, 397 (1798)
Nat. Crust, ii. p. 202 (1837).

j

M.-Mw.

Hist.

Albunaea, Stimpson, Proc. Ac. Nat. Sci. Phil. p. 230 (1S58).

Eye-peduncles lamellate compressed

cornea very small.

;

tennules vrith an extremely long multiarticulate flagellum.
joint of antennae with a

slightly enlarged,

narrow but well-developed accessory joint
Third maxiilipedes with the third joint but

flagellum very short.

its

An-

Second

and the fourth joint but shortly produced,

at

antero-external angle.

Albtjnea stmnista.
Cancer symnista, Linn. Syst. Nat. p. 1053 (1766).
Hippa symnista, Fabr. Ent. Syst. ii. p. 474 (1793).

Cancer dorsipes, Herbst, Naturg. Krabbeii
fig. 2 (1796), nee Linn.

u.

Krebse,

ii.

p. 6, pi. xxii.

Aibunea symnista, Fabr. Ent. Syst. Suppl. p. 397 (1798); Lair. Hist.
Lamarck, Hist. Anim. sans Vert. v. p. 224
Crust, vi. p. 172 (1803)
;

(1818); Desmarest, Consid. Crust,

M.-Edwards,

Hist. Nat. Crust,

Anim. Crust,

pi.

xv.

ii.

p. 173, pi. xxix.

Regne Animal

in Cuvier's

fig.

3 (1825);

(ed. 3), Crust, pi. xlii. fig.

3
203 (1837); Guerin-Meneville, Icon. Rhgne
Heller, Crust, in Voy. Novara, p. 72 (1865).
I

p.

fig.

;

Moderately convex, shining

;

carapace marked with transverse

interrupted impressed lines, of which the postfrontal and the

angulated line separating the gastric from the branchial region
Anterior margin with 12-14 closely
are \he most distinct.
placed spiniform teeth, a semicircular median emargination, and a
Antero-lateral angles of the carapace with a
small median tooth.
small acute spine. Eye-peduncles about tivice as long as broad at
base,

with

tJieir

outer margins arcuated

;

the cornea minute.

tpnnse not longer than the carapace, very hairy

;

Am-

basal joint with

ME.
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flagellum with the joints

;

Antennules very long, exceeding
the body in length the flagellum multiarticulate, and fringed
with long hairs on its upper and inner margin. Anterior legs
with the hand very short, and high in proportion to its length,
with short interrupted and setose ridges on its outer surface
its anterior margin straight, with a short spine at the anterodiminishing successively in

size.

;

;

inferior angle

;

pair

strongly falcate, the

of legs

bent

;

Terminal joint of second

finger arcuate, acute.

distal

sharply

half rather

that of the third pair slender, arcuate, with a prominent and

narroio lobe near

its

proximal end

;

that of the fourth pair broad,

and acute at its distal extremity.
Terminal
joint of the postabdomen longer than broad, spatulate, ovate, not
narrowed and produced at its distal extremity. Length of carapace about 1 inch.
slightly falcate,

Hah. India, Pondicherry {Coll. Brit. Mus.)

;

seas of Asia (Coll.

East Indies, Amboina {Kerhst)

;

Nicobars, Madras

Mus. Paris)

;

{Keller).

Alhunea symnista, Fabr.,

is

mentioned by Brulle in

the Crustacea inhabiting the Canaries, given in
thelot's Hist. Nat. des iles Canaries,

may

this

ii.

his list of

Webb

and Berbut

Zool. Crust, p. 17

;

prove on comparison to be one of the species inhabiting

the Mediterranean or Eastern American coast.

In the males of this species the terminal segment is notched at
where it is articulated with the penultimate, and attains
its greatest width near its broadly rounded distal extremity,
toward which it is suddenly narrowed. In the females this
segment is narrow-ovate (see Lucas, Eev. et Mag. Zool. v. p. 47,
its base,

pi.

i.

fig. 8, a, b).

The form of the eye-peduncles, with the number of

teeth on

the anterior margin of the carapace, and the form of the terminal
joint of the third pair of legs,

from

its

suflS.ce

to distinguish A. symnista

congeners.

Albunea gueeinii*.
Albuuea symnista, Lucas,

Crust, in Explor. Algerie, p. 27, pi.

(1849); Heller, Crust, sudl. Europa,
* It
p.

is

possible that this

is

p.

iii.

name

of Cancer carabus.

" Bostrum dentibits 2 parallelis mobilibus depressis," the eye-peduncles

The remainder

of the description

would apply

— ZOOLOaV, VOL. XIV.

may

By
be

fairly well to a species

of the genus Albunea.

LINN. JOURN.

2

the species described by Linnseus (Syst. Nat.

1052) from the Mediterranean, under the

meant.

fig.

153 (1863).
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guerinii,

Lucas, Rev.

et

Blag. Zool. (ser, 2)

v. p.

47, pi.

i.

fig.

9

(1853).

This species, according to

M. Lucas,

differs

symnista (with which species he confounded
Algerie,

i.

p. 27, pi.

it

from Albunea
in the Esplor.

2) in the shorter and narrower ocular

iii. fig.

peduncles, less elongated and crowded frontal spines, which are

broader at base, and in the form of the terminal segment of the

postabdomen, which

altogether cordiform in the male, broader

is

and ovate in the female. Length of the male 30-33 millims.
of female 40 millims (nearly 1 inch 7 lines).
(1 inch 2-3 J lines)
;

Hah. Grulf of Algiers {Lucas).

As compared with A. symnista, M, Lacas
a,

its
is

that the terminal segment

li)

has shown

(I. c. fig.

9,

scarcely notched, and attains

is

greatest width nearer the base than the distal extremity, which

represented as more acute than in that species.

the terminal segment in A. guerinii

No

is

Li the female

more broadly

ovate.

explanation of the figures accompanies the description of

this species

but

;

if,

as appears certain, the figure 9 h represents

the tarsus of the third pair of legs, a comparison of

it

with the

on the same plate (fig. 8 d)
same
reveals another very marked distinction between the two species.
In A. symnista, as stated above, the terminal joint has a prominent narrow linear lobe near its articulation with the preceding
joint.
In A. guerinii this lobe is almost olsolete, scarcely indicated by an obscure tubercle.
joint of A. symnista figured

Albunea michops,

sp. n.

PL V.

Albunea microps, White, List Crust.

figs. 12, L3.

Brit, Mus.,

Append,

p.

129 (184/),

descript. nulla.

In

this species the carapace is

with nine teeth on

its

somewhat broad and depressed,

anterior margin

;

the eye-peduncles are

even broader and shorter than in A. symnista, being not twice as
long as broad at the base and the cornea is borne on a small
;

tuberculiform lobe or prominence.
third pair

of legs

is

The terminal

joint of the

but not lobate at its
segment of the postabdomen of the male

slightly broader,

The last
nowhere as broad as that of A. symnista, and is narrowed to its
rounded distal extremity. Length of carapace a little over f inch.
proximal end.

is

Hah. Sooloo Island

A

{Coll. Brit.

Mus.).

single specimen is in the collection.

The rami

of the appendages of the sixth segment are arcuate,
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much narrower than the outer. The termembranaceous in its distal half, and the lateral
margins are inflexed. The transverse interrupted ridges on the
the inner longer and

minal segment

is

carapace are very distinctly marked, giving the animal a rugose
appearance.

Albunea
Albunea
Albunea

gibbesii.

S3nQanista, Gibbes,

Proc. Amer. Assoc,

gibbesii, Stimpson,

pl.i. fig.

p.

Ann. Lye. Nat. Hist.

18/ (1850),

New

York,

p. 78,

vii.

6(1862).

This species bears a general resemblance to A. symnista
the carapace

is

much broader

in proportion to its length.

but
There
;

are but six or eight teeth on the anterior margin of the carapace.
The ocular peduncles are narrower in proportion to their length,

and

their outer

margin

The

is straight.

last joint of the

second

pair of legs has a broadly triangular, not a narrow and prominent

lobe near its proximal end; that of the third pair

is

broader than

The inner ramus of the penultimate pair of postabdominal appendages is much broader and nearly as long as the
inner and its terminal joint in the male is somewhat oblong, loitli
& narrow prolongation at its distal extremity.
Hah, Elorida, St. Augustine and among the Keys {Stimpson)
Charleston Harbour {Gibhes); south-eastern coast, United States
in A. symnista.

;

;

{Coll. Brit. Mus.).

The

single specimen of this species in the

collection

female

is

is

not stated

;

little

in the

that of the same segment in the male serves

to distinguish the species from

the carapace a

British-Museum

The form of the terminal segment

a male.

all its

congeners.

The length of

exceeds 1 inch.

Albunea oxtophthalma.

PI.

Y.

figs.

14, 15.

Albunea oxyophthalmus. Leach {MS.); White, List Crust. Brit. Mus,
p.

57 (1847), sine descr.

This species
follows

:

is

nearly allied to A. symnista, but difiers as

—The eye-peduncles are

very long, narrow, more than

three times as long as broad at the base, with their outer margins
straight.

There are ten to twelve teeth on the anterior margin

of the carapace, on each side of the median notch. The lobe at
the proximal end of the last joint of the third pair of legs is prominent, triangular, and acute, but not so narrow at base as in A,
symnista.
is

The terminal segment of the postabdomen

scarcely longer than broad, broadest

in the male

in the middle, nearly

24*
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straight at its proximal extremity

men about 1| in.
Hdb. West Indies,

;

Length

than broad, oblong-oyate.

that of the female

Christopher's; Cayenne;

St.

is

longer

of carapace of largest speci-

Brazil {Coll.

Brit. Mus.).

In

this species, as in all the preceding, the spine at the antero-

moderate length, not reaching
beyond the level of the anterior margin of the carapace, and the
median semicircular emargination of the front about twice as

lateral angle of the carapace is of

wide as deep.
Alhunea paretii, Gruerin-Meneville, Eev. et Mag. Zool. ser. 2, v.
p. 48, pi. i. fig. 10 (1853), may not improbably belong to this
species.
The type specimen was, as its author states, given to
him by the Marquis Pareto with some Crustacea obtained in the

neighbourhood of Grenoa but he had also received other Crustacea from America from the captain of a merchant vessel, and
;

consequently was unable to speak positively as to the habitat of
the species.

It differs from A. symnista and

A. guerinii princi-

pally in its elongated and very narrow eye-peduncles (which are

represented as even longer and narrower at base than are those
of ^. oxyophthalmd), subelongate and less crowded frontal spines,
and narrower terminal postabdominal segment. The uncertainty of
the habitat and brevity of the description render it impossible to
determine its position with certainty, without an examination of

the typical specimen.

Albunea
Albunea

lucasii.

lucasia, Saussure, Rev. et

Mag. Zool.

v. p. 367, pi. xii. fig.

4

(1853).

Albunea

lucasii,

Stimpson, Journ. Bost. Soc. Nat. Hist.

vi.

p.

485

(1857).

This species

is

characterized

by De Saussure

as having a very

deep median frontal emargination, styliform ocular peduncles, and
a very long spine on each side of the carapace. Length of carapace about 1 inch.

Sai. Mazatlan {De Saussure).
This species, in the form of the eye-peduncles, very nearly rebut the diflTerences instanced by De
sembles the preceding
Saussure appear sufficient to warrant its specific separation, if
regard be had to its recorded habitat being on the western, not
the eastern, coast of the American continent. In De Saussure's
figure of the carapace, the frontal margin is represented as 8-10;
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toothed, the median frontal notch not wider than deep,

spine at the antero-lateral angle

The anterior

phtJialma.

legs

much longer than

were wanting

;

and the

in A. oxyo-

and nothing is said of

the form of the tarsal joints of the remaining legs, or of the form
of the terminal segment,

Albunea

by De Saussure.

speciosa.

Albunea speciosa, Dana, U.S. Expl.

Escp.

xiii.

Crust,

i.

p. 405, pi. xxv.

6(1852).

fig.

This species is characterized by Dana as having the carapace
marked with transverse lines, anterior margin either side of middle

about 10-toothed, sides of thorax nearly parallel
eyes slender, attenuate

;

;

peduncles of

anterior or upper margin of last joint of

fourth pair of legs nearly straight

;

terminal segment a

little

ob-

long, quite entire, at apex subtriangular, its sides nearly parallel,

Length of carapace 7|
Hah. Sandwich Islands (JDana).

sparingly arcuate.

lines.

This species appears to be well characterized by the form of the
eye-peduncles, which are represented in the figure as

much

nar-

rower in their distal than in their proximal half; concave, not convex or straight, on their outer margins.

The spine

at the antero-

and does not reach to the anterior
margin of the carapace. The form of the tarsal joint of the third
pair of legs is not mentioned that of the fourth pair is broad and
lateral angle is very small,

;

scarcely at all falcate.

female)

is

oblong-ovate.

The terminal segment (apparently

of the

I have seen no specimens of this species.

Leptdops

*.

Lepidopa, Stimpson, Proc. Ac. Nat. Sci. Phil. p. 230 (1858).

Eye-peduncles lamellate, compressed, almost squamiform, cornea

Antennules long.

Antennae with a very small acces-

sory joint, flagellum very short.

Third maxillipedes with the fourth

not

visible.

joint

produced at

its

antero-external angle into a lobe, which

reaches to or beyond the distal extremity of the

mate)

By

fifth

(penulti-

joint.

the opposition of the last two joints of the third maxilli-

pedes to the lobe of the antepenultimate joint, a prehensile organ
is

developed similar to that formed in the same pair of limbs in
*

The

generic

name Lepidopa

sou in his description of L.

is

my ops.

more

correctly written Lepidops

by Stimp-
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(e.g. Ceretptis) except ihsit in the
,

the antepenultimate joint

The

is

produced at

its

Amphipoda

antero-inferior angle.

species are all from America.

Lepidops sctjtellata.
Albunea scutellata, Desm. Consid. Crusf. p. 173 (1825) M.-Edw. Hist.
Nat. Crust, ii. p. 204, pi. xxi. figs. 9-13 (1837) Gibbes, Proc. Amer.
;

;

Assoc,

T^.

187 (1850); Dana, U.S. Expl. Exp.

Crust,

xiii.

i.

p.

406

(1852).

Lepidopa

scutellata, Stimpson, Proc. Ac.

Ann. Lye. Nat. Hist.

New

York,

vii. p.

Nat. Sci. Phil.^. 230 (1858);

79 (1862).

Carapace scarcely emarginate, and without any noteworthy
denticles or spines on its anterior margin.

broader than long, and truncate anteriorly.

Eye-peduncles much

Length of carapace

7 lines.

Hah. Peru, San Lorenzo

H.

?

(Dana)

;

Island of St.

Thomas (A,

Jtiise).

No

locality is

mentioned by Desmarest * or Milne-Edwards for

Dana

observes of the specimens collected at San
Lorenzo that the proportions are different from those in the figure
by Edwards. The hand is very thin and high, the height being
equal to the length ; the lower margin is slightly arcuate, and not
this finger h
at all deflexed at the base of the immobile finger
The front
acute and short, the margin above it vertical and hairy.
this species.

;

margin has a low median point, and also another equally advanced,
halfway to the side, with the margin between sinuous. It is not
improbable that the specimens from St. Thomas and San Lorenzo
may prove upon comparison to belong to distinct species. Lengtl>
I have seen no specimens.
of carapace of female 6 lines.

Lepidops venusta.
Lepidopa venusta, Stimpson, Proc. Ac. Nat. Sci. Phil. ip. 230 {1858,
sine descr.) ; Ann. Lye. Nat. Hist. New York, vii. p. 79 (1862).

Carapace glabrous, of a silvery hue, with bluish reflections (in
The markings of the dorsal
spirits).

specimens preserved in

numerous than
and the principal transverse sulcus is nearly
Eront tridentate ;
straight and not undulated as in that species.
lateral teeth situated at about halfway between the median one
and the lateral angles, and consequently nearer the median one
surface of the carapace are less profound and less

in L. scutellata

;

* Desmarest considered his specimens to be the Hijjpa {Albunea) scutellata of
Fabricius; but see above, under Ecmipes scutellatus.
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than in L.
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Eye-peduncles large,

scutellata.

thickened below

on the
with
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more than

and a

Antennules slender,

times as long as the carapace.

Feet
but the dactylus of the second pair is

iive

nearly as in L. scutellata

oval, diverging,

middle, the minute eye being situated

th.e

inferior surface near the extremity.

flagella

833

;

more sharply excised, and the dactyli of tlie following pairs are
more slender.
Hah. St. Thomas {Stimpson). I have seen no specimens of.
this species.

Lepidops mtops.

pi.

Y.

fig.

16.

Lepidops myops, Stimpson, Ann. Lye. Nat. Hist.

New

York,

vii.

p. 241

(1862).

Carapace witb the same markings on the surface as in i» scutellata,

but stronger.

granulated surface.

Postfrontal transverse groove broad, with

Median lobe

of front rounded

;

margin armed

with small teeth like those of a comb, which become more conspicuous outwardly as far as the lateral lobes, where the margin,

becomes smooth. Eye-peduncles or

scales obliquely oblong, ratlier

thick, broader behind, antero-lateral angle prominent, subacute

inner angle rounded

mens, in others barely

;,

eye-specks obsolete in most of the speci-

;

visible

plate, near the exterior angle.

on the inferior side of the ocular
In other characters this species

approaches very near to L. scutellata.

Sab. Cape

Two

St.

Lucas {Stimpson,

Coll. Brit.

Mus.).

specimens (a male and a female) are in the British-Museum

collection,

from the Smithsonian Institution.

The

in both sexes has slender lateral lobes or wings.

fifth

segment,

The terminal

segment in the male is triangular, broad, and rounded on the sides
that of the
at its proximal and acute at its distal extremity
female is ovate-triangular, more rounded and obtuse at its distal
They are both of small size. Length of carapace
extremity.
;

about 5

lines.

Blephaeopoda.
Blepharipoda, Randall, Journ. Ac. Nat. Sci. Phil.

viii.

p.

130 (1839)

Stimpson, Proc. Ac. Nat. Sci. Phil. p. 230 (1858).

Albunhippa, M.-Edw.

Sj-

Lucas, Arch. Mus. Hist. Nat.

Abrote, Philippi, Arch. f. Naturg.

xxiii. p.

ii.

p.

477 (1841).

124 (1857).

Eye-peduncles very slender, elongated, cylindrical, and articuAntennules and antennse rather long, and with

lated in the middle.

t multiarticulate flagellum

;

antennae without an accessory joint.
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Third maxillipedes with the third joint narrow and similar to the
fourth, which

It

is

not produced at

its

antero-external angle.

possible that the three species of this genus belong in

is

and the same form but as I have not the material
on which to base an accurate comparison, it may be advisable to

reality to one

;

them

consider

All are from the

for the present as distinct.

western American

Blephaeopoda

coast.

occideis-talis.

Blepharipoda occidentalis, Randall, Journ. Ac. Nat. Sci. Phil.

viii.

(1839); Gibbes, Proc. Amer. Assoc, p. 187 (1850);
Stimpson, Journ. Bost. Soc. Nat. Hist. vi. p. 486 (1857).
131, pi.

p.

vi.

Carapace convex, somewhat obliquely elevated toward the centre,
which is faintly carinate a median transverse sinuous impression,
;

behind which the surface

is

polished, but anterior to

it

densely

marked with small transverse impressions, most of which are pectinate and hairy
a lateral transverse impression and a very
;

profound oblique one connected with

inferiorly

it

;

strongly 3-toothed, and excavated between the teeth
postfrontal transverse groove, behind which

is

frontal edge
;

a distinct

a strong tooth

;

antero-lateral margin of the carapace with four stout teeth on

each

side, posterior

more or

pairs of feet
rior edge

margin excavated second, third, and fourth
less roughened laterally, and with the ante-

minutely dentate

tooth near

its

:

;

anterior pair stout

anterior inferior extremity

;

;

^m with a strong

carpus elongate, rather

convex, laterally impressed, and having on

its

a great spiniform crest, which

bordered with smaller

is

itself

upper anterior edge

hand flattened on the side, and armed with two or three
strong sharp teeth, having between them a great multitude of

spines

;

impressions similar to those of the carapace

;

pincers flattened,

and armed with sharp spiniform teeth both on their
outer edges and on their prehensile side. Length about 2 inches.
Hah. California, San Diego {Eandall, Stimpson); Monterey
acute at

tip,

(Coll. Brit.

Mus.).

The above
There

is

is

Eandall's description.

Museum a very much
gummed in detached fragments

in the collection of the British

mutilated specimen of this species,

on cardboard, from Monterey, California, the imperfect condition
of which precludes the possibility of description.

It

may be

noted, however, that the anterior margin of the palm and the

outer margin of the mobile finger are armed with a series of four
spines, which decrease in size toward the articulation and are

ME.

E. J.
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In a second (female) specimen of unand appears to belong
to this species, the number of spines varies from three to four.
The terminal segment is almost orbiculate in outline.

known

large.

locality whicli is in the collection,

Blephaeopoda spinimana.
Abrote spinimana, Philippi, Archiv f. Naturg.

xxiii.

p.

129, pi.

viii.

(1857).

Blepharipoda spinimana, Stimpson, Proc. Ac. Nat. Sci. Phil. p. 230
(1858).

Carapace elongate-ovate and convex above.

Eront 3-toothed,

the teeth triangular, and ending in long spines, the median tooth
rather less prominent than the lateral.

There

is

a small median

spine immediately behind the groove defining the anterior margin

of the gastric region, and four spines on the antero-lateral margins,
of which the
cles are

first is

hairs.

and their penultimate about equals the

;

The

joint in length.

flagella of the antennae

margin

margin

;

spine on its

wrist with a strong triangular tooth on the upper

at the distal extremity,

slightly rugose externally, with
its inferior

strong spines on

last

have a series of long

The anterior legs have the arm short, with a long

inferior

_one on

The eye-pedun-

long and the last very small.

very slender

margin at

its

the mobile finger.

behind which

is

two spines on

its

a spine

infero-distal angle,

its

;

palm

outer surface,

and two very

anterior margin and on the upper margin of

Terminal joints of the second and third legs

strongly falcate, those of the second pair broader and shorter

than those of the third

pair, those of the fourth pair

falcate, the fifth pair slender, small,

segments (the

last excepted) short,

lobes; the last joint of the male

is

but slightly

and monodactyle.

Tail-

with horizontal ovate lateral

twice as broad as the foregoing

at base, as broad as long, with the sides converging to the distal

extremity.
ITab. Chili, at

Tome,

in

Bay

of Talcahueno (Philippi)

;

Bay

of

Valparaiso (CoU. Brit. Miis.).

The specimens described by Philippi were found by Herr Ph.
Germain on the sea-shore. The specimen (a male) in the BritishMuseum collection was found by fishermen in deep water in the
Bay of "Valparaiso, where it is stated to be of rare occurrence. The
length of

its

carapace

is

nearly 1

in.

2 lines.

Blephaeopoda spinosa.
Albunhippa spinosa, M.-'Edw.

Sf

Lucas, Arch. Mus. Hist. Nat.

ii.

p. 477,
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xxviii. figs. 1-13 (1841); Dana, U.S. Expl. Exp. xiii. Crust, i.
406 (1850).
Blepharopoda spinosa, Stimpson,Proc. Ac. Nat. Sci. Phil.Tp. 230(1858).
pi.

p.

Hab. Peru, San Lorenzo (Dana).

The locality whence the specimen described by Milne-Edwards
and Lucas was obtained is not stated and there is nothing in
their description to distinguish it from either of the foregoing
species.
The hands are represented in the figure as devoid of
;

Dana gives no particulars
would serve to characterize the specimens collected by the

spines, but are described as spinose.

which,

U.S. Exploring Expedition.

EXPLANATION OF PLATE
Fig.

1.

var. denticidatifrons, also nat. size.

2.

„

3.

Eemipes

4.

The same,

5.

R. truncatifrons, n.

6.

The same,

7.

MastigocJiirus gracilis, Stimpson,

8.

M.

9.

Front of Hippa emerita, Latr., nat.

„

„

Stimpson, nat.

strigillatus,

size,

lateral view.
sp., nat. size.

lateral view.

quadrilobatus, n. sp.,

X

X

2 diam.

2 diam.
size.

10.

„

,,

awrtfo^a,

Stimpson, nat.

size.

11.

„

„

asiatica,

M.-Edw., nat.

size.

12.

V.

Fi'ont of Bemipes tesiudinarius, nat. size.

Albunea microps, White, MS., nat.

13.

„

„

size.

abdomen

,,

of male,

X

2 diam.

14. A. oxyophthalma, Leach, nat. size.

15.

„

„

„

abdomen of male, X 2 diam.

16. Lepidops myops, Stimpson, nat. size.

Descriptions of

new

Species of Phytophagous Coleoptera.

By Joseph Balt,

Esq., M.E.C.S., E.L.S., &e.

[Eead December 20, 1877.]

List of Species and their Habitat.

Burmah.
South Africa,

Sagra longipes
„

ferox

Pebas,

Megascelis posticata
„

femorata

hasalis
„
Megalostomis placida

Diaspis batesi

....

E.ibe.

Upper Amazons.

Amazons.
Rio Janeiro.
Ega, Upper Amazons.
Ega, Upper Amazons.

or PHTTOPHAGOTJS COLEOPTEBA.

Amazons.

Chlamys velutina

Ega, Upper Amazons.

placida

„

China.

chinensis

„

fulvipes

„

Lamprosoma

337

India.

.

Amazons, Santarem.
Upper Amazons.

tricolor

„

hatesi

„

Jiypochryseum

„

cupricolle

....

Ega, Upper Amazons.

„

amazonum

....

Ega, Upper Amazons.

„

tridentatam

„

canalicidatum

„

cuneatum .... Cayenne.
armatum. ..... Columbia.

„

.

.

.

.

.

.

Doryphora verrucosa

^

Brazil.

Upper Amazons, Pebas.

Brazil,

Neu-Eribourg.

Ecuador.

hucTcleyi

„

Mexico, Guatemala.

Columbia.

„

undulata

„

dorsomaeulata

.

.

Bahia.

Columbia, Bogota.

„

moesta

„

jacohyi

Ecuador.

Ldbidomera imperialis

....

Deuterocampta saundersi

.

.

Eio Janeiro.
Brazil.

Genus Sagra, Fahr.
Sagra longipes,
nitida,

n.

Elongato-ovata, convexa, viridi-cyanea,

sp.

antennis (articulis quinque opacis nigris exceptis) elytrisque

metallico-cseruleis

;

his anguste obovatis

vexis, infra basin leviter transversim
striatis,

striis

c?

,

magis oblongis 5

gemellatis, fere totidem deletis,

,

con-

punctato-

depressis, tenuiter
inter spatiis

obsolete

sinuato-impressis

Var. A. Fcem. corpore dorso (antennis extrorsum exceptis) pedibnsque
metallico-cseruleis.

Mas

femoribus posticis minus incrassatis, corpus valde superantibus,

subtus ante apicem spinis duabus, prima valida, armatis

dem

paris elongatis, pone basin

pauUo

j

tibiis ejus-

recurvatis, deinde ad

apicem

incurvatis, apice introrsum leviter flexis, apice ipso mucronato, spinis duabus,

prima interna

valida, intus paullo ante apicem,

secunda

externa, parva, fere ad apicem positis, armatis.

Foem. femoribus posticis corpus non superantibus, subtus ad apicem
crista brevi instructis

plicibus.

Long.

<?

;

10

tibiis
lin.,

5

ejusdem paris regulariter curvatis, sim9

lin.

Hah. Burmah.
Antennae three fourths the length of the body in the

c?,

rather

;
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shorter in the $ six lower joints nitidous, metallic blue, the rest
opaque black second joint rather shorter than the third in the
,

;

c?

,

the latter slightly longer than the fourth

joint

is

much

in the $ the second

;

shorter than the third, this latter joint being equal

Thorax subquadrate, scarcely longer
in length to the fourth.
than broad, subcylindrical, scarcely constricted on the sides, the
anterior angles very slightly prominent, very obtase

;

upper surface

opaque, impressed at the base with an oblong fovea.

Elytra

much

broader at the base than the thorax, narrowly obovate and atten-

uated from the middle to the apex in the S
less attenuated posteriorly in

the $

;

,

more oblong and

convex, transversely de-

pressed below the basilar space, finely punctate-striate, the

striae

arranged in double rows, the punctures nearly obsolete over
the whole surface of the elytra, being principally visible below the
basilar space.

The male of
geners by
is

its

this beautiful species

may be known from

slender elongated hinder thighs

;

its

con-

the female, which

nearly equal in size to the male, and therefore probably fully de-

veloped,

difi"ers

in the absence of the spines

on the under surface

of the hinder thigh.

Sagra ferox,

Elongata, subcylindrica, obscure tnetallico-oli-

n. sp.

vacea, cyaneo tincta, subopaca, antennis obscure metallico caeruleis

thorace subquadrate, cylindrico, opaco, impunetato, angulis anticis
prorainulis,

obtusis

elytris

;

thorace

subelongatis,

latioribus,

ad

apicem attenuatis, supra convexis, ante medium subnitidis, apicem
versus opacis, evidenter punctato-striatis,

striis

gemellatis, apicem ver-

sus fere obsoletis.

Mas

femoribus intermediis subtus ante apicem spina valida acuta ar-

matis

;

femoribus posticis corpus valde superantibus, basi fulvo-

tomentosis, dorso ad apicem profunde et late canaliculatis, subtus pone

medium
armatis

crista dentieulata brevi,
;

sinuatis,

tibiis

et ante

apicem spina valida acuta

ejusdem paris elongatis, gracilibus, infra basin

apicem versus introrsum

flexis,

longa, intus tuberculo obtuso instructis.

leviter

extus ante apicem crista ob-

Long. 9|

lin.

Hai. South Africa, Eibe.

Antennae nearly three fourths the length of the bod}'- the
and two following joints oval, nearly equal in length.
Thorax rather longer than broad, its anterior angle only slightly
;

third

produced, very obtuse
Elytra

much broader

;

above cylindrical, opaque, impunctate.

at the base than the thorax,

attenuated from behind the middle to the apex

;

subelongate,

above subcylin-

1
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the humeral callus prominent, bounded within by a longi-

drical,

tudinal groove

;

surface subnitidous on the anterior disk, opaque

behind the middle.

Each elytron with ten rows of punctures, ap-

proximating in pairs and distinct on the anterior disk, obsolete

towards the apex of the elytron

interspaces impunctate, faintly

;

impressed (when seen under a lens) with a few sinuous
Separated from the male of

which with

it

S. hicolor,

the only

strigse.

known

species

can be confounded, by the armed intermediate

thighs and by the stronger punctuation of the elytra.

Genus Megascelis, Latr.
Megascelis posticata,

Elongata, parallela, subcylindrica,

n. sp.

sordide fulva aureo micans, pube aurea depressa vestita, pedibus sor-

dide

flavis,

pectore nigro, abdomine obscure metallico-cseruleo

;

capite

(labro antennisque exceptis) viridi-seneo ; thorace piceo tincto, diraidio

longiore

quam latiore, lateribus

ante basin constrictis, dorso deplanato,

sat fortiter punctato, utrinque oblique impresso-strigoso
allelis,

ante

;

elytris par-

apice dehiscentibus, sat fortiter punctato-striatis, interspatiis

medium

rude, pone

postico cseruleo-nigro.

medium minus
Long. 3^

evidenter rugulosis, dimidio

lin.

Hah. Pebas, Upper Amazons.

Head
tate

;

rugose-punctate, vertex and neck smooth, nearly impunc-

between the upper portion of the eyes impressed with

face

a longitudinal groove

;

clypeus

covered with two large parallel
thickened
filiform,

;

semilunate,

antennae nearly two thirds the length of the body,

thickened towards the apex, entirely fulvous
Thorax nearly one half longer than broad, the sides

moderately constricted behind the middle.

apex broadly truncate,

seneous.
striate

;

surface nearly

scarceljf

jaws black.
its

its

the mesial line distinctly

fovese,

its

Scutellum trigonate,

surface rugose-punctate, piceo-

Elytra flattened along the suture, coarsely punctateinterspaces transversely rugulose, the rugae

much

finer

and less distinct towards the apex. Body beneath more sparingly
punctured than the upper surface last segment of abdomen
sinuate at its apex. Hinder thighs slightly thickened hinder tibiae
thickened towards the apex, the latter armed within with a short
;

;

stout tooth.

Megascelis femorata,
nigra, nitida,

Angustata, subcylindrica, cseruleo-

n. sp.

pube grisea parce

vestita

viridi-seneis, antennis (apice albido

bus (apice excepto) pallide

;

capite thoraceque elongatulo

excepto) pedibusque nigris, femori-

flavis; elytris nigris; sat fortiter

punctato-
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Long. 2^

A

Amazons.

lEdb.

of Mr.

W. W.

Head

medium

ante

striatis, interspatiis Isevibus, hie illic

sim rugulosis.

SPECIES
obsolete transver-

lin.

single specimen, formerly in the collection

Saunders.

nearly glabrous

;

vertex and neck shining, nearly im-

punctate, front finely and remotely, the upper portion of the
face

more

closely

and strongly punctured

;

space between the

eyes impressed with a rather deep but ill-defined longitudinal

groove

clypeus transverse, bounded on either side by a short

;

deep groove,

surface smooth and shining, impunctate

its

obscure fulvous

;

labrum

;

antennae nearly as long as the body, filiform,

not thickened towards the apex, three outer joints white, the rest
Thorax nearly one fourth longer than broad, sides con-

black.

stricted behind the middle

above cylindrical, slightly but di-

;

stinctly depressed transversely across the middle of disk

;

sur-

face smooth, middle of disk nearly impunctate, glabrous, sides

sparingly punctured, clothed with a few griseous hairs.

tellum trigonate, slightly longer than broad,
truncate.

its

Scu-

apex obtusely

Elytra broader than the thorax, parallel, dehiscent at

the sutural angle, slightly depressed along the base, regularly
interspaces smooth and shining, impunctate.
punctate-striate
;

Hinder

j)air

of thighs moderately thickened.

Megascelis basalis, n.

Elougata, subcylindrica, pube fulva par-

sp.

cius vestita, subtus fulva, pectore seneo-mieante
exceptis,

fulvo-senea,

nitidissima,

apicem, posticis apice tarsisque nigris;
culato, paullo latiore

quam

longioi'e,

cavato, pone apicem sparse,

quam thorax multo

basi

;

anticis

tibiis

supra, antennis basi

quatuor

dorso ad

tliorace viridi-aeneo

macu-

dorso complanato, utrinque ex-

minus remote punctato;

elytris

latioribus, anguste oblongis, parallelis, sat fortiter

punctato-striatis, interspatiis transversini rugulosis, rugulis ad apicem
fere

deletis,

humerali

utrinque macula ovata baseos metallico-caerulea, callo

Isete viridi-metallico.

Long. 3^

lin.

Hah. Eio Janeiro. Collected by the late Mr, Squire.
Vertex and neck nearly impunctate upper portion of face
sparingly impressed with deep punctures space between the
;

;

upper half of the eyes with a

fine longitudinal groove, its anterior

extremity bifurcate, surface between the bifurcations depressed

;

clypeus transverse, bounded on either side by a deep oblique
groove its surface nearly impunctate, only a very few punctures
;

being

visible at

the extreme base

;

jaws black

;

antennae with the

three lower joints ajneous, the following five black (the others
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Thorax rather broader than long

wanting).
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sides

;

slightly rounded, slightly constricted before the base

stinctly flattened, very faintly depressed across

parallel,
;

disk di-

middle, the

its

depression terminating on each side in a large distinct excavation,

the surface of which

is

stained with metallic green

;

j

ust in front

of the base are also some irregular concolorous markings

upper

;

surface very smooth and shining, sparingly clothed with adpressed

fulvous hairs, very distantly punctured behind the apex, rather

more

and on the

closely so towards the base

trigonate, its apex broadly truncate.

Elytra

Scutellum

sides.

much broader than

the thorax, parallel, depressed along the suture, rather strongly
punctate-striate

interspaces nitidous,

;

transversely rugulose,

the rugse nearly obsolete towards the apex.

G-enus Megalostomis, Laeord.

Megalostomis placida,

n. sp.

Anguste oblonga, subcylindrica

<?,

magis ovata $ fulvo-picea, subtus pube sordide albido-fulva adpressa
dense vestita, supra minus dense fulvo-sericea, antennis dilatatis
,

nigris

rum

labro, vertice,

;

oculorum

oi-bitis,

thorace basi et apice, elytro-

humerali limboque angusto, pygidii apice tarsisque nigrothorace subcrebre punctate ; elytris leviter rugulosis, minus

callo

piceis

;

Long. 4-4f Hn.

crebre punctatis.

Mas. Capite magno,

lato.

Hob. Ega, Upper Amazons.

Head rather closely punctured, space between the eyes broadly
excavated on either side, the excavations separated by a narrow
longitudinal ridge which extends downwards across the clypeus
vertex impressed with a small fovea

antennse short, three lower

;

joints nigro-piceous, the rest black, the basal joint strongly thick-

ened, rotundate-ovate, the second and third short, equal, submoniliform, the fourth obovate, moderately dilated, the fifth to the

eleventh compressed, laterally broadly dilated.

than twice as broad as long
converging in the $

,

;

sides

Thorax more

straight, parallel in the

c?

slightly sinuate before the middle, the an-

terior angles acute, slightly excurved

basal margin sinuate on
median lobe, the latter produced, obtusely truncate
above transversely convex, somewhat closely punctured, the interspaces between the punctures granulose-punctate at the base,
front of the median lobe, are three large, shallow depressions,
the middle one perpendicular, the lateral ones oblique surface
clothed with adpressed hairs, rather more densely placed on the
;

either side the

;

m

;

sides than

on the

disk.

Scutellum large, trigonate, the sides

—
342

MR.

J.

rounded, the apex acute

BALT ON NEW SPECIES
;

upper surface

rowly edged with nigro-piceous.
the thorax, subquadrate-oblong

finely punctured, nar-

Elytra scarcely broader than
sides parallel in the

;

more attenuated towards the apex in the $
lose, finely

hairs.

c?

,

rather

subcylindrical, rugu-

,

punctured, rather closely covered with pale adpressed

Thighs stained above with nigro-piceous.

Closely allied to M. luctuosa

;

shorter and more robust, paler in

colour, the antennae shorter in the

male and more broadly

dilated,

the elytra more densely pubescent.

Genus Diaspis, Lacord.
DiASPis BATESI,

n. sp.

Subquadrata, obscure cuprea olivaceo tincta,

granulosa, subopaca, antennis obscure rufis, extrorsum piceis

;

thorace

crebre punctate, dorso valde gibboso, gibbere antice declivi, apice pro-

funda longitudinaliter inciso

elytris

;

que costa elevata bicurvata a

profunde rugoso-punctatis, utrinhumerali ad suturam oblique

callo

ducta tuberculisque sex (duobus ante
instructis

cseteris infra,

pygydio longitudinaliter tricarinato.

;

medium

Long. 2^

positis)

lin.

Sab. Ega, Upper Amazons. Collected by Mr. Bates.
Head granulose, the vertex closely, the front more distantly impressed with round punctures

piceous

;

clypeus rugulose

;

labrum rufo-

lower joints of antennae obscure rufous, the six

five

;

outer joints thickened, slightly compressed and forming an elon-

gated piceous club.

Thorax granulose-strigose, closely covered

with round punctures, sides

less closely

punctured, hinder por-

tion of disk with a strongly raised gibbosity, the anterior surface of which

is

very oblique

;

its

apex

is

divided

by a broad, deep,

longitudinal incision into two strong, longitudinally compressed

protuberances, the apices of which are produced slightly backwards.

Elytra slightly attenuated towards the apex, the latter

truncate;

each elytron with

an oblique, bicurvate, strongly

raised carina, which extends from just within the apex of the

strongly raised humeral callus nearly to the middle of the suture
in addition, six elevated tubercles are arranged as follows

;

:

two before the middle (one at the base, halfway between the
suture and the humeral callus, the other small, close to the
suture, about halfway between the basal margin and the oblique
ridge);
first

four

others below

the oblique ridge,

namely:

—the

near the suture, longitudinally compressed, and forming a

strongly raised elongate tuberosity

middle disk,

much

less distinct

transversely compressed and

;

;

the second and third on the
lastly,

much more

the fourth subapical,

strongly raised than the
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General surface

of the elytra coarsely and irregularly rugose -punctate, the rugo-

When viewed in certain lights, the body presents
a velvety appearance.
Ghlamys memnonia, Lac. (the type of which, formerly belonging

sities strigose.

M.

to

Pilate, is

now

in

my possession),

has a distinct second scu-

tellum, and belongs to the present genus.
for the

same reason be placed in

Ch. moestifica,

Lac, must

this genus.

G-enus Chlamys, Knock.

Chlamys velutina,

n.

Anguste subquadrato-oblonga, rufo-

sp.

picea, opaca, antennis extrorsum nigris

;

thorace fortiter subremote

punctato, medio gibboso, gibbere sat elevato, antice declivi, elevatoreticulato, apice longitudinaliter sulcato,

irregular!

elevata marginato

rufo-piceo

;

natis,

sulco postice utrinque costa

—nigro-piceo,

gibbere antice et apice

elytris rufo-piceis, nigro-piceo (basi excepta) late inargi-

rude rugosis, utrinque tuberculis duobus ante apicem oblique

positis costisque

barum prima a basi
suturam ad declivitatem apicalem extensa,

elevatis longitudinalibus tribus,

humerale

inter callum

et

sinuata, basi tuberculo compresso acute instructa, ad apicem

magis
compressam retrorsum spectante abrupte desinente, secunda minus elevata, a basi prope suturam ad pauUo infra
medium extensa, basi et medio tuberculata, apice costa brevi transelevata et in spinam

versa valde elevata ad cristam

primam connexa,

tertia

brevi, inter

callum humerale et costam primam posita, curvata, ad illam costam
paullo ante medium connexa, instructis.
Long. 2 lin.

Collected by Mr. Bates.

Hhib.

Amazons.

Head

opaque, impressed on the vertex with a fine longitudinal
eyes deeply notched jaws pitchy black ; antennae shorter

groove
than the thorax, the seven outer joints compressed, the five upper
ones black. Thorax rugose, deeply punctured on the sides, the
;

;

disk strongly gibbose, the anterior surface of the gibbosity oblique,
its

apex longitudinally sulcate

;

covered (the front excepted) with

irregular raised reticulations which form an irregular longitudinal

ridge on either side of the hinder portion of the apical groove.
Elytra scarcely broader than the thorax, oblong, convex, rugose,

deeply punctured, the punctures on the sides arranged in longieach elytron with three irregularly serrulate longi-

tudinal rows

;

—

one commencing at the base, halfway between the
suture and the humeral callus, slightly flexuose, and extending

tudinal ridges

downwards

as far as the deflexed apical portion of the elytron, its

base armed with a compressed acute tooth, below the middle the
ridge gradually increases in height, its apex terminating abruptly
LINN. JOTJEN.
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in a compressed tuberosity, the apex of which

wards

is

directed back-

the second commences near the scutellum and runs pa-

;

the suture, terminating a

rallel to

elytron, at its apex

little

below the middle of the

connected by a short, strongly raised,
transverse costa with the first ridge, at its base and again at its
it

is

middle it is furnished with a compressed acute tuberosity; the third
raised line commences just within the humeral callus, and, curving
gradually inwards, unites with the central ridge at about the end
of the anterior third of

its

disk below the middle are
ill-defined,

course

;

placed obliquely on the outer

two raised

tubercles, the anterior one

the hinder one strongly raised

;

parallel to these, placed

between the median longitudinal ridge and the suture, is a small
oblong tubercle. Pygidium, together with the sides and apex of
abdomen, nigro-piceous, the former with a narrow raised median
vitta.

Chlamys placida,

n.

Subquadrata, valde convexa,

sp.

piceo tincta, opaca, antennis extrorsum nigris

;

castanea

thorace utrinque for-

punctate, disco modice gibboso, gibbere elevato-reticulato, apice

titer

leviter

canahculato

;

elytris

granuloso-rugosis,

punctatis,

fortiter

utrinque carinis longitudinalibus tribus, prima curvata, basi et apice

magis elevata, a basi juxta scutellum ad suturam ante medium producta, duabusque flexuosis, a basi fere ad apicem extensis, instructis.

Long. 2§

lin.

Hah. Ega, Upper Amazons.

Head

opaque, distantly punctured

gitudinally between

;

face broadly excavated lon-

the upper portion of the eyes

border of clypeus concave

;

antennae

much

;

anterior

shorter than the

thorax, robust, the eight outer joints compressed and dilated, the

Thorax opaque, granulose, impressed, but

upper ones black.

six

not closely, with large, deep, round punctures, those on the sides
at the base piceous, the basal

piceous
its

;

margin also narrowly edged with

disk gibbose, surface of the gibbosity elevate-reticulate,

apex very obtuse, longitudinally canaliculate on each side the
Elytra dehiscent
is an oblique depression.
;

gibbosity at the base
at the

extreme base, scarcely broader than the thorax, opaque,
many of the punctures furnished

strongly and deeply punctured,

each with a single, very short, sericeous scale
stained with piceous

the

first short,

;

;

the anterior disk

each elytron with three longitudinal ridges,

curved, arising at the base close to the scutellum,

and terminating on the suture before its middle, thickened and
subtuberculate both at base and apex the second commencing on
;
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the basal margin, halfway between the suture and humeral callus,

and running downwards and somewhat obliquely inwards as
as the deflesed apical portion oftbe elytron

humeral

at the base just within tbe

curving

;

far

the third commences

callus,

move strongly inwards than the former

anterior third

its

one, until

it

nearly

reaches the second ridge, the two on their middle third running
nearly contiguous and parallel to each other, being connected by
ill-defined transverse costse

;

at the

commencement

third it diverges, running obliquely outwards,

of its lower

and

lost

is

on

the surface of the outer disk nearly at a level with the apex of the

second costa; close to the suture, halfway between

and apex,

its

middle

an obtuse tuberosity. Pygidium broadly ovate-rotun-

is

date, truncate at the base, plane, deeply punctured, faintly exca-

vated on either side at the base and towards the apex.

Chlamys CHiNENSis,

Oblonga, convexa,

n. sp.

nitida, subtus pallida

picea nigro-piceo tincta, subtus nigro-piceaj antennis uigris, basi
piceis

;

thorace profunde punctato, lateribus piceo-verrucosis, disco

gibboso, gibbere costis irregularibus piceis rete laxum forraantibus
instructo

;

elytris

nonnuUis

culis

Hal. China.

Head
piceous

profunde punctatis, rete elevato irregulari et tuber-

Long. If

piceis instructis.

Collected by Mr.

Gr.

lin.

Lewis.

deeply punctured, nigro-piceous, variegated with fulvovertex and front with a slightly irregular space on

;

either side, the

median surface concave

;

antennae with the seven

outer joints compressed and dilated, nigro-piceous, the four lower

ones pale piceous.

Thorax deeply punctured, covered on either

side with large, irregular, pale piceous, wart-like protuberances

disk gibbous, the gibbosity obtuse, covered with coarse, raised,

pale piceous rugae, which, form an irregular network on
face.

its sur-

Elytra strongly punctured, irregularly strigose, and covered

with coarse, irregular, strongly raised, pale piceous

stomose and form a loose network over the surface
at their points of junction they are still

and form
middle

;

is

;

ana-

here and there

more strongly

elevated,

one of these, more distinct and
placed near the suture below its

ill-defined tuberosities

transversely compressed,

lines, which,

;

there are also several others strongly raised and well

defined near the- apex of each elytron,

Chlamys fulvipes,

n. sp.

Oblonga, convexa, nigra, subnitida, labro,

antennis pedibusque fulvis, femoribus posticis fere totis, intermediia
subtus, tibiisque extus nigris

;

thorace opaco, utrinque obtuse tuber-

25*
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medio valde gibboso ; gibbere laxe

culato,

gitudinaliter canaliculato

;

elevato-reticulato, apice lon-

elytris siibnitidis,

compressis aonnullis validis

instriictis

.

;

rude rugosis, tuberculis

Long.

pygidio tricarinato.

21in.

Hai. India.

Head
sion

closely punctured, front withi a faint longitudinal impres»

labrum fulvous

;

;

antennae rather shorter than the thorax,

Thorax opaque,

the six outer joints dilated.

slightly rugose, ob-

tusely tuberculate on either side, disk strongly gibbous, the gib-

apex longitudinally canaliculate,

bosity oblique anteriorly,

its

loosely elevate-reticulate.

Elytra broadly oblong, less opaque

than the thorax, coarsely punctured, the interspaces irregularly
rugose, more strongly so on the hinder disk each elytron with a
number of raised compressed tuberosities arranged in three lon;

gitudinal rows

—namely, four

close to

and

parallel

with the suture,

lour others on the line of junction between the inner and outer

and two on the outer disk itself; humeral
Pygidium longitudinally tricarinate, the carinse
sected and united below the base by a transverse costa.

disks, less defined,

callus

thickened.

inter-

G-enus

Lamprosoma tricolor,
valde convexum, subtus

Lamprosoma, Kirly.
Breviter ovatum, postice attenuatum,

n. sp.

cum

antennis nigrum, supra plumbeum, ca-

pite thoracisque angulis anticis viridi-seneis

emarginato

;

;

elytris tenuiter punctato-striatis

clypeo late transversim
;

prosterno oblongo-

quadrato, postice paullo attenuate, disco antice leviter concave, mar-

gine antico pauUo elevate, medio sinuate.

Long. 3^

lin., lat.

2^

lin.

Hah. Amazons, Santarem,
Vertex minutely and sparingly punctured, lower portion efface
more strongly punctate triangular space between the eyes and
an oblique line bounding the clypeus on either side faintly exca;

vated

;

clypeus short,

its

anterior margin deeply

and broadly ex-

cavated, the hinder edges of the emargination transverse, nearly
straight
its

;

labrum brassy green,

front margin obtusely angled,

its

surface coarsely punctured along the base, the anterior por-

Thorax more than
rounded and converging
from base to apex, nearly parallel at the base upper surface impressed on either side just in front of the median lobe, very finely

tion excavated, nearly free from punctures.

twice as broad as long at the base

;

sides

;

Scutellum metallic green.
and distantly punctured.
finely but distinctly punctate-striate.

Elytra
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Breviter ovato-rotundatura, metallico-

olivaceum, nitidum, ore antennisque (basi fulva excepta) nigris ; cor-

pore subtus, capite thoracisque lateribus rufo-aureis aut seneis ; thorace
tenuiter, sat

remote punctato

;

elytris tenuiter punctato-striatis

antice abrupte declivi, leviter concavo-emarginato

quadrato,

2|

piano,

postice

sinuato-emarginato.

;

;

clypeo

prosterno sub-

Long. 3^

lin.,

lat.

lin.

Hab. Upper Amazons.

Head

rufo-aureous, the extreme vertex olivaceous

bright

surface very finely rugulose, finely but distinctly punctured

face

;

immediately above the clypeus faintly transversely excavated
apical portion of clypeus abruptly incurved, its anterior border

concave

labrum

;

black, its anterior surface deflexed, concave, the

Thorax more than twice as
and regularly rounded from base
to apex
basal margin very oblique and feebly bisinuate on either
side, apex of median lobe obtuse
upper surface smooth and
shining, finely but subremotely punctured on either side at the
base, close to the median lobe, is a shallow depression, the lobe
anterior border obtusely angulate.

broad as long

;

sides converging

;

;

j

itself slightly reflexed.

Scutellum dark metallic green.

Elytra

but distinctly punctate-striate, the interspaces remotely
impressed with very minute punctures. Prosternum subquadrate,
finely

plane, its sides sinuate, its apex sinuate-emarginate.

Lamprosoma hypochryseuMj

n. sp.

Breviter ovatutn, postice at-

tenuatum, valde convexum, nitidum, supra metallico-caeruleum, saepe
viridi

micans; corpore subtus, pedibus capite thoracisque

angusto angulisque antieis

que

nigris.

cseruleum.

aiireis

;

Umbo

apieali

abdominis lateribus, ore scutello-

Var. A. Corpus totum (ore scutelloque exceptis) metallicoLong. 3-3^ lin., lat. 2-2j lin.

Hah, Mexico, Guatemala.

Head

granulose, distinctly but not closely punctured ; vertex
and front impressed with a faint longitudinal groove anterior
margin of clypeus concave -emarginate labrum black, cupreo;

;

aureous at the base,

its

anterior surface oblique, concave, its an-

Thorax about twice as broad at the base as
converging from base to apex; basal
and
rounded
sides
long;
margin very oblique on either side, the median lobe angular, its
terior border obtuse.

apex obtuse

;

above transversely convex, very minutely granulose

surface sparingly impressed with very fine punctures, which are

more strongly impressed on the middle of the base in
some specimens, on either side the basal lobe is a faint ill-defined

larger and

:

; ;
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only visible in certain lights.

excavation,

Scutellum black.

Elytra distinctly punctate-striate, interspaces smooth, impressed
bare and there with very minute punctures.
quadrate,

Presternum oblong-

hinder apex sinuate in the middle

its

surface plane,

;

narrowly concave on the anterior margin,

Lamprosoma cupricolle,
nitidum, subtus

cum

supra rufo-aureum

Subrotundatum, valde convexum,

n. sp.

antennis (harum basi fulva excepta) nigrum

tborace cupreo, interrupte rufo-aureo limbato

;

Long. 2|

elytris evidenter punctato-striatis.

Mob. Ega, Upper Amazons.

Head

finely but distantly

perpendicular grooved line

lin., lat.

Collected by

punctured

;

;

lin.

front impressed with a

clypeus (viewed from the front) de-

;

margin also concave its surface gralabrum black, concave-emarginate under surface

flexed, concave, its anterior

nulose, seneous

2

Mr. Bates.

;

;

of the basal and the whole of the second and third joints of the

antennsB obscure fulvous, the remaining joints black.

Thorax
more than twice as broad as long at the base sides obliquely
converging and slightly rounded from the base towards the apex,
more quickly rounded near the latter basal margin very oblique
on either side, the median lobe slightly reflexed, its apex rounded
upper surface impressed on either side just before the median
;

;

lobe, sparingly and

punctured

the entire lateral marwhole length, together with
the middle of the apical border, narrowly edged with rufo-seneous.
Elytra distinctly punctate-striate,
Scutellum metallic green.
Presternum oblong-quadrate,
interspaces smooth, impunctate.

gin, the hinder

its

finely

margin

;

for nearly its

surface plane.

Lamprosoma amazonum,

Subrotundatum

n, sp.

S

,

ovato-rotun-

datum, postice attenuatum $ valde convexum, igneum nitidum, subtus
cum antennis nigrum ; thorace minus remote evidenter punctate j
,

elytris

evidenter punctato-striatis

antice concavo-emarginate

rugoso-punctato.

;

Long. 3

lin., lat.

Eab. Ega, Upper Amazons.

Head

elypeo paullo

;

2|-2f

nal groove

;

;

lin.

Collected by Mr. Bates.

finely punctured, its surface

rugose on the lower face

elevate, declivi,

prosterno late eblongo- quadrate, plane,

somewhat

irregular, faintly

front impressed with a fine longitudi-

clypeus slightly thickened, slightly deflexed,

terior border concave-emarginate

obtusely angulate,

its

;

labrum black,

its

front

anterior surface indexed, concave.

its

an-

margin
Thprax

more than twice as broad as long at the base sides regularly
rounded and converging from base to apex basal margin very
;

;
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oblique and very slightly bisinuate on either side, median lobe

subacute upper surface distinctly punctured, interspaces (when
viewed under a lens) very minutely punctured ; at the base on
;

either side the

median lobe

is

striate,

Scutellum

a distinct depression.

narrowly trigonate, shining black.

Elytra distinctly punctate-

interspaces remotely impressed with very minute punc-

tures, only visible

quadrate,

under a

Lamprosoma TRiDENTATUM,
seneum

;

cum

tenuiter punctato

;

labro tridentato

sat fortiter

elyti'is

;

Long. 3

concavo.

Head

antennis nigrum, supra aureo-

capite granuloso, tenuiter subremote punctato

antiee concavo-emarginato

plus duplo longiore

Sab.

Ovatum, postice attenuatum,

n. sp.

valde convexum, nitidum, subtus

clivi,

Presternum broadly oblong-

lens.

surface plane, coarsely rugose-punctate.

its

quam

lin., lat.

punctato -striatis

latiore, piano,

2j

;

clypeo de-

thorace remote

;

prosterno

;

punctato, antiee

fortiter

lin.

Brazil.

granulose, finely but not closely punctured;

almost entirely separated from the face by a sutural

clypeus

line, its

an-

more coarsely punctured than
the upper face, its anterior margin concave-emarginate labrum
black, its anterior margin tridentate.
Thorax more than twice
as broad as long at the base sides quickly converging and slightly
terior surface gradually deflexed,

;

;

rounded from base to apex basal margin very oblique on either
side, broadly but slightly concave near the outer angle, apex of
median lobe subacute upper surface distantly and finely punctured,
impressed near the middle of the basal margin with a few large
;

;

punctures

;

at the middle of the base, just before the basal lobe, is

a faint, ill-defined transverse impression.

Scutellum narrowly

Elytra rather strongly punctate-striate

wedge-shaped, black.

interspaces plane, impressed here and there with faint irregular
strigse.

Lamprosoma canaliculatum,
convexum,

late

Breviter ovatum, gibboso-

n. sp.

metallico-purpureum, nitidum, pectore oreque nigris

capite evidenter punctato

;

;

clypeo depresso, antiee profunde concavo-

emarginato, sinus lateribus in dentem robustum obtusum, intus leviter

curvatum, producto

;

thorace evidenter subremote punctato,

utrinque ante lobum basalem vix excavato
striatis, interspatiis

triplo longiore

;

elytris distincte

(sub lente) tenuissime punctatis

quam

latiore, antiee

canaliculate.

;

nitidO;,

punctato-

prosterno plus

Long. 3

lin., lat.

».2i lin.
-

SLab.

Upper A-mazons, Pebas.

Head

finely

but distantly punctured

;

clypeus and a narrow tri-
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angular space above depressed, the former on either side rather

more deeply excavated

anterior margin broadly and deeply ex-

;

cavated, angles of the emargination produced into a stout, obtuse,

labrum obtuse, its anterior surface exThorax more than twice as broad as long at the base ;
sides obliquely converging and slightly rounded from base to
apex basal margin very oblique and faintly bisinuate on each side,
apex of median lobe obtuse surface faintly excavated on each
side just in front of the basal lobe, more strongly punctured than

slightly incurved tooth

;

cavated.

;

;

Elytra distinctly punctate-

Seutellum metallic green.

the head.

striate, interspaces

here and there faintly impresso-strigose, very

minutely punctured, the punctures (visible only under a lens)
arranged on each interspace in a broad longitudinal row. Pro-

sternum narrow, elongate sides elevated in front, the space between forming a deep longitudinal groove surface coarsely punctured. Legs robust, intermediate tibiae not more dilated than the
;

;

hinder pair.

Nearly

allied to

L. amesthystinum

;

one half the

more

size,

convex, and more attenuated posteriorly.

Lamprosoma cuneatum,
purpvu'eum

;

n. sp.

cum

valde convexum, subtus

Ovatum, postice valde attenuatum,

antennis nigrum, supra

Isete

supra clypeum fovea

magna impressa;

clypeo piano, antice truncato

thorace sat fortiter minus remote punctato
tato -striatis,

;

remote tenuissime punctatis

interspatiis

2f

;

;

punc-

elytris sat fortiter

quadrato-oblongo, longitudinaliter concavo, rude rugoso.
lin., lat.

metallico-

capite granuloso, viridi-cyaneo, fortiter punctato, facie

prosterno

Long. 3J

lin.

Hal. Amazons.

Head

granulose, coarsely but not very closely punctured

face of front slightly irregular

j

;

sur-

face impressed just above the cly-

peus with a large deep fovea clypeus almost entirely separated
from the face by a deeply impressed sutural line its surface
;

;

plane,

its

middle

row

;

anterior

border truncate, obsoletely sinuate in the

labrum black, impressed

of deep punctures

cave, its anterior

;

its

at the base with a transverse

anterior surface oblique, slightly con-

margin very slightly emarginate

;

antennae as long

as the thorax, the five outer joints rather strongly dilated and form-

ing a narrow oblong club.

Thorax more than twice as broad aa
rounded and obliquely converging from base to apex,
flattened along the middle basal margin very oblique and sinuate
on either side, median lobe obtuse upper surface rather coarsely
long

;

sides

;

;
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but not deeply punctured on either side tlie basal lobe is a diScutellum elongate-trigonate.
Elytra very
stinct excavation.
:

much attenuated towards the apex, the humeral callus
prominent ; punctate-striate, interspaces sparingly impressed with
very minute punctures, outer interspaces faintly convex.
convex,

Lamprosoma armatum,

Ovatum, postice attenuatum, valde
n. sp.
convexum, subtus nigro-CEeruleum, nitidum, supra granulosum, subni-

tidutn,

plumbeum, capite seneo-micante, ore antennisque nigris

antice paullo inflexo, concavo-emarginato

punctate

;

;

elytris evidenter punctato-striatis

;

clypeo

thorace remote tenuiter
;

prosterno subquadrato-

oblongo, postice piano, antice paullo concavo, margine antico utrinque
in

dentem validum deorsum producto.

Long. 3|

3

lin., lat.

lin.

Hab. Columbia.

Head

granulose,

but

jS.aely

remotely punctured

almost entirely separated from the face by a sutural

clypeus

;

line, its

an-

labrum
black, its anterior surface obliquely depressed, concave, its apex
produced into two short obtuse lobes. Thorax more than twice
sides converging and moderately
as broad as long at the base
rounded from base to apex, slightly flattened on the middle and
towards the apex basal margin very oblique and bisinuate on
either side, median lobe distinctly produced, its apex subacute
upper surface granulose, finely and distantly punctured, the
puncturing rather stronger at the sides and base at the base on
Scutellum
either side the median lobe is a distinct excavation.
Elytra distinctly punctate-striate.
Presternum nearly
black.
twice as long as broad, dilated in front, the anterior margin pro-

terior portion incurved, its apex

concave-emarginate

;

;

;

;

duced on either side into a strong acute tooth

;

surface plane, con-

cave in front, distantly punctured.
Grenus

DoRYPHORA VERRUCOSA,

Dortphora,
n. sp.

111.

Rotundato-ovata, valde convexa,

niger, subtus nitida, supra opaca, vertice puncto rufo armato
fere

impunctato

tiis

elevatis, verrucosis

;

elytris sat
;

;

thorace

profunde inordinatim punctatis, interspa-

nitide fulvis,

margine externo angusto

lira-

boque inflexo nigris mesosterni spina valida, quam metasternum paullo
Long. 7 lin.
longiore.
;

Jlah. Brazil,

Head

New

Eriburg.

and remotely punctured vertex impressed with
Thorax more than twice as broad as long ;
a longitudinal groove.
sides straight and nearly parallel from the base to the middle,
then obliquely rounded and converging to the apex, the latter
distantly

;
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strongly produced, subacute

on either

upper surface

;

slightly excavated

very opaque, nearly impunctate, impressed on either

side,

minute punctures

side at the base with a few very

;

lateral

margin

bordered by a single row of large punctures, which extend, although

marked, along the inner edge of the produced apex.

less strongly

Elytra broader than the thorax, subquadrate-ovate, very convex,

deeply jDunctured, the interspaces thickened and forming irregular

Mesosternal spine

wart-like tubercles over the whole surface.

very stout.

DoRYPHORA BucKLEYi,

n.

cupreo-iiigra, tibiis tarsisque

Angustc ohlonga, convexa, subtus

sp.

interdum cyaneo

tatO; interspatiis irregulariter elevato-cicatricosis

multo

basis

medium

tinctis,

supra cuprea,

extrorsum nigris ; thorace rude punc-

nitida, antennis cyaneo-nigris,

latioribus, apicera versus

pauUo

;

elytris

quam thoracis

attenuatis, convexis,

pone

dechvibus, sordide fulvis, rude et profunde pieeo-punctatis,

punctis inordinatis, interspatiis ad apicem et ad latera incrassatis, subverrucosis, fasciis erosis tribus,

dium extrorsum

terrupta et abbreviata, nee

Hah. Ecuador.

Head

prima baseos integra, secunda ante me-

pone medium extrorsum innou limbo inflexo nigro-seneis. Long. 8 lin.

abbreviata, tertiaque vix

Collected by Mr. Buckley.

rugose-punctate, interspaces granulose

;

front impressed

with a longitudinal groove, which terminates between the eyes in
a deep fovea

;

antennae half the length of the body in the male,

Thorax nearly twice
and slightly diverging from the
base to beyond the middle, thence rounded and converging to the
apex, the latter strongly produced, armed with a small fulvous
tooth upper surface deeply impressed with large round punctures, which are irregularly congregated over the surface interrather shorter in the female, nigro-cyaneous.
as broad as long

;

sides straight

;

;

spaces granulose, elevate-cieatrose.

Elytra

much broader

at the

base than the thorax, slightly narrowed towards the apex, the
shoulders broadly rounded; above convex, the highest part of

the convexity being before the middle, whence to the apex the
surface

obliquely deilexed; deeply impressed with large piceous

is

punctures, indistinctly placed in longitudinal rows on the anterior half of the inner disk, placed irregularly over the rest of

surface

;

interspaces on the sides and apex thickened and sub-

verrucose

;

each elytron with three erose

fasciae,

one narrow on

the basal margin, a second before the middle, common, broad,

attenuated externally, and abbreviated some distance within the
lateral margin,

and the third rather narrower, more deeply and
and also on the extreme

irregularly erose, abb reviated externally

or PHYTOPHAGOUS COLEOPTEEA.
sutural margin, nigro-seneous
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inflexed limb nigro-cyaneoiis, lon-

gitudiDally concave, its outer margin verrucose.

Mesosternal

spine stout, slightly longer than the metasternum.

Separated from D. hiremis by the narrow, less convex form and
by the coarser punctuation of the thorax and elytra.

DoRYPHORA UXDULATA,

Oblongo-ovata, convexa, nigra, nitida,

n. sp.

pedibus nigro-cyaneis, capite thoraceque
punctate

elytris

;

sat

hoc tenuiter

subnitidis,

punctato-striatis,

fortiter

striis

gemellatis,

cyaneo-nigris, fasciis angulato-undulatis quatuor, prima baseos inter-

rupta, secunda ante, tertia prope

medium quartaque

medium at
cum
pone medium

inter

apicem magis flexuosa, maculisque ante apicem, inter se et

macula marginali

fascia apicali confluentibus, flavis;

Umbo

posita rosea

;

prope basin

roseis.

inflexo nigro;, tertia parte intermedia

Long. 6-7

punctoque

lin.

Hab. Columbia.

Head opaque

;

antennge half the length of the body, the five lower

opaque black. Thorax
and nearly parallel from
the base to beyond the middle, thence rounded and converging to
the apex, the latter submucronate upper surface rather finely

joints nitidous, nigro-cseruleous, the rest

twice as broad as long

sides straight

;

;

but distinctly punctured.

Elytra oblong, rather strongly punc-

tured, the punctures arranged in double rows, confused on the

outer disk
yellow

each elytron with four narrow angulose-undulate pale

;

fascise,

the

first

at the extreme base, interrupted in the

middle and on the outer border, the second between the base and
the middle, abbreviated on the suture and at the outer margin, the
itself, entire, and the fourth halfway between the middle and the apex, abbreviated at the suture, the last
very irregular and connected with several irregular concolorous
patches, which extend nearly to the apex of the elytron in addition,
on the middle disk of each elytron between the third and fourth
fascise is a short semilunate yellow line
on the outer margin, just

third across the middle

;

;

at the outer extremity of the apical fascia, is a small

oblong red
connected beneath with the concolorous third of the inflexed limb in some specimens are also several small spots of the
spot,

;

same

colour, placed near the

apex of the elytron.

Mesosternal

spine strong, nearly equal in length to the metasternum.

DoRYPHORA DORSOMACULATA,
* Since this paper was read, Mr.

JacoSy

M. Jacoby,

*.

Latc oblongo-ovata, valdc

in the

'

Proceedings of the Zoo-

logical Society' for the present year, p. 146, has described this insect

name

given above.

withdraw

it.

My description

being already in type,

it

under the

vcas too late to

;
;;
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convexa, pallide picea, nitida, an tennis extrorsum nigris; thorace sat
crebre punctato
basali,

;

elytris sat fortiter punctato-striatis, prasinis,

puncto

limbo exteriore, plagaque magna commnni, a basi fere ad

me

diura extensa, postice rotundato-auipliata, piceis, vittulis duabus basalibus prope suturam

submarginali

lineaque

plagara sordide flava, spina sat valida.

Long. 4^

sutura pone

flavis,
lin.

Hah. Baliia.
Thorax transverse, twice as broad as long sides rounded, the
anterior angles mucronate
disk rather closely punctured, the
puncturing varying both in degree and density in different indi;

;

Elytra regularly punctate-striate, the punctures pale

viduals.

piceous

;

interspaces impunctate, with the exception of the one

between the seventh and eighth striae, which is impressed about
its middle with a few punctures, equal in size to those on the striae
themselves.

DoRYPHORA

MCESTA,

Anguste oblonga, convexa, cupreo-nigra»

n. sp.

nitida, antennis nigris

thorace irregulariter punctate, angulis anticis

;

mucronatis, mucrone fulvo

;

elytris sat fortiter punctatis, punctis disco

externo inordinatis, disco interne striatim dispositis,
tis,

fulvis,

striis

gemella-

utrinque sutura maculisque sex superficiem fere amplec-

tentibus cupreo-nigris,

harum prima baseos

postice erosa, secunda

elongata apicali ad marginem apicalem adfixa, cseteris irregularibus
fascias interruptas duas,

formantibus

;

unam

ante alteram pone

limbo inflexo fulvo,

spina valida.

Long. 6

medium

positas,

tertia parte apicali cupreo-nigra

lin.

Hob. Columbia, Bogota.
Face rather closely punctured between the eyes antennae half
the length of the body.
Thorax more than twice as broad as
long sides nearly straight and parallel, rounded and converging
at the apex, the anterior angle mucronate, its apex fulvous
;

;

upper surface concave on either
tured.

side,

the surface irregularly punc-

Elytra broader than the thorax, their sides

parallel, their

Mesosternal spine rather shorter than

apices regularly rounded.

the metasternum.

D. cisseis, Stal at once known by its narrower
narrower and more parallel form the markings
on the elytra are also much larger, covering nearly the whole of
Nearly

allied to

thorax and by

;

its

;

the surface.

DoRYPHORA Jacobyi,

n.

sp.

Ovata, convexa, nigro-senea, nitida,

thorace sat crebre fortiter punctato
punctatis

punctis

disco

externo

;

elytris

confuse gemellato-striato-

inordinatis,

pallide

stramiueis

limbo angusto, ad suturam magis distincto, fasciisque duabus

erosis.

OF PHYTOPHAGOUS COLEOPTERA.
prima ante medium,
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medio abbreviata, alteraque vix pone meLong. 5^ lin.

dium, integra, pauUo obliqua, uigro-cupreis.

Sah. Ecuador.

Head

Collected by Mr. Buckley.

rather closely punctured

front impressed with a short

;

longitudinal fovea; antennae black, the basal joint nigro-cyaneous.

Thorax scarcely twice as broad as long sides straight and paralfrom the base to beyond the middle, thence rounded and con;

lel

verging to the apex, the latter produced, armed with a short
upper surface excavated on either side,

piceo-falvous tooth;

deeply punctured, the punctures irregularly crowded on the inner
disk, leaving here and there some impunctate patches.
Elytra

broader than the thorax, convex, rather finely but distinctly punctured, the punctures arranged in longitudinal rows on the inner
disk and on the extreme outer margin of the elytron, these

rows approximate, but

rather indistinctly,

in

pairs

greater portion of the outer disk the puncturing

the disk of each elytron with

five or six

is

on the

:

confused

obsoletely elevated vittee

;

pale yellow, each elytron with a spot at the base near the scutel-

lum abroad common erose
;

elytron, placed halfway

fascia,

abbreviated at the middle of the

between the base and the middle, and a

second entire, also erose, slightly oblique, situated just below the
inflexed limb longitudinally concave,
middle, nigro-cupreous
;

Mesosternal spine rather longer

black, with a faint metallic tint.

than the metasternum.

Genus Labidomera,

Labidomera imperialis,

n. sp.

Chevr.

Rotundato-ovata, valde couvexa,

metallico-purpurea, subnitida, scutello, tarsis antennisque nigris, his
basipiceis; thorace opaco impunctato; elytris tenuissime punetato-

punctis in striis confusis, utrinque fascia irregulari pone
medium, utrinque abbreviata, pustulisque tribus, prima subrotundata,
infra basin prope suturam sita, duabusque prope medium transversim
striatis,

positis,

Long, 5

externa transversa, interna subrotundata,

Isete fulvis ornatis.

lin.

Hah. Eio Janeiro.

Mr. Squire.
and vertex impressed with a
clypeus short, its upper margin

Collected by the late

Head smooth, impunctate

;

very fine longitudinal groove

front
;

transverse, its surface slightly concave, finely punctured

;

antennae

half the length of the body, three lower joints piceous, stained

above with black. Thorax more than twice as broad as long
upper
sides rounded, converging in front, anterior angles acute
Elytra very minutely punctatesurface opaque, impunctate.
;

;

;
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punctures very irregularly placed on the stri8e,the latter
interspaces yery minutely granulose-

obsolete towards the apex

;

punctate, sparingly aciculate.

Grenus Deuterocampta, EricJis.
Deuterocampta Saundersi, n. sp. Ovata, convexa,

nigra, nitida

thorace subremote punctato, lateribus latis margineque apicali angusto,

medio angulato,

flavis; elytris evidenter punctato-striatis,

utrinque

apice angustata, raaculisque sex, superficiem

vitta suturali, basi et

fere amplectentibus, nigris ornatis; harum duabus communibus,
prima pone basin, subcordata, secunda ante apicem, transversim trigonata, tertia subrotundata, ad marginem humeralem adfixa, quarta
et quinta prope

obliqua, ad

medium

marginem

transversim positis, oblongis, externa postice

adfixa, sextaque marginali, minore,

communem trigonatam

Long. 4

parallela.

ad plagam

lin.

Hob. Brazil a single specimen, formerly in the collection of
Mr. "W. W. Saunders.
Pour lower joints of antennas, together with the palpi, piceous
face excavated and distinctly punctured on either side middle of
front and vertex nearly impunctate, impressed with a fine longitudinal groove upper margin of clypeus angulate ; antennae
;

;

;

;

than half the length of the body, the four lower joints
Thorax nearly
piceous, the five outer ones distinctly thickened.
three times as broad as long sides nearly parallel at the base,
slightly less

;

rounded and converging in front; disk subremotely punctured,
sides impunctate.

The

by the DisWucherer, Lewis, Bancroft, Manson, Sonsino,
By T. Spei^cee Cobbold, M.D.,E.E.S,,
myself, and others.
E.L.S., Professor of Botany and Helminthology, Eoyal
Life-history of Filaria lancrofti, as explained

coveries of

Veterinary College.
[Read Marcli

The time

has

now

arrived

7,

1878.]

when we may, with

profit,

pass in

review the essential facts of Hsematozoal discovery in relation to
this Filaria,

and build up,

as

it

were, a complete life-history of

one of the most remarkable parasites that has ever engaged the
attention of helminthologists.
In short, I propose to show the

by which we have acquired our present knowledge, what
when summarized in the lowest
possible number of convenient terms, and wliat practical consequences may be expected to flow from a fuller recognition of its
steps

that knowledge actually expresses
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practical issues especially aifect the welfare of

persons resident in

warm

countries.

In the year 1868 Dr. 0. Wucherer, since deceased, published
a paper in the Bahia Medical Grazette,' entitled, " Preliminary
'

Notice of a hitherto undescribed Species of "Worm encountered
in the urine of persons affected with the intertropical heematuria

of Brazil" (Eef.

ISTo.

Dr. Wucherer

1*).

discovered this

first

entozoon on the 4th of August, 1866, when engaged in examining
the chylous or milky urine of a patient then under his care at

He was

the Misericordia Hospital.
of the Bilharzia Jicematohia.
singer that

It

its

which were very narrow

at the time actually in search
at the suggestion of Grie-

and when thus
some filiform worms
one extremity and very obtuse at the

Wucherer sought

engaged he found in

was

for this fluke;

place, so to say, "

at

other."

As

parasites

had actually passed from

be seen in the sequel, a similar experience afterwards occurred to myself. Dr. Wucherer, with a caution worthy
of the true savant, did not at once conclude that the urinary
will

his patient

;

therefore taking

the necessary steps to prevent error, he obtained a fresh supply
of the excretion in a carefully cleaned vessel, and almost imme-

In the follow-

diately afterwards verified his previous discovery.

ing October, and

also

subsequently,

"Wucherer made similar

"finds."
In two of these three instances the patients suffered
from chyluria; and in the third there was hsematuria.
The
Mlari(B were in all cases living and active in their movements.
He did not notice any eggs f
In the year 1869 (when engaged in preparing a supplementary
bibliography to my introductory treatise on the Entozoa) I
chanced to stumble upon a paper by Dr. Salisbury which had
hitherto escaped the attention of helminthologists (Ref. No. 2).
In this^ memoir, published in 1868, Dr. Salisbury announces the
discovery of a small species of entozoon in the bladder of a
patient who passed milky urine.
Dr. Salisbury had the boldness
at once to describe the worm as new to science, and placed it in
the genus Trichina {T. cystica, Salisb.). Nothing, I may remark,
could be more striking than the difference of attitude assumed
* Tlie

numbers here given

refer to the Bibliography at the close of this

communication.
t

Some

error as to the date of Wucherer's discovery has crept into the lite-

rature of this subject:
the year 1868
this

is

Thus, in the 2nd edition of Davaine's

'

Traite' (p. 943)

mentioned as that in which the original find

matter I have follovFed the authority of Dr. Silva Lima.

vras

—T.

S.

made.
0.

In
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by Wucherer and Salisbury respectively. The one savant was
timid and reserved, almost to silence, respecting bis find (wbich
had absolute priority), vs^bilst the other put a totally wrong conDr. Salisbury unhesitatingly
struction on the facts observed.
relegated these mere embryonal forms to a genus with which
there was not a shadow of proof that it was entitled to be
associated.

During the month of March 1870, Dr. T. E. Lewis, of Calcutta,
worms were present in chylous

noticed that minute Nematoid

He did not, it seems, publish the fact at the time ; but in
Memoirs, which appeared some years afterwards, he distinctly
records the circumstance. In October 1872 he repeated his investigation of the urine of one of the patients examined in 1870,
and had the satisfaction of finding the young Filaria, which "had
undergone no appreciable change." He also examined the blood,
with results that will appear in the sequel. Dr. Lewis states
that Dr. Charles and Dr. Palmer were the first to verify his
urine.

his

observations respecting the presence of JFilarice in chyluria.

In the month of July 1870, whilst engaged in the examination
little girl (who was under my professional care
as a sufferer from the Bilharzia disease, which she had contracted
at Natal, South Africa), I discovered numerous eggs and emAlthough thousands of fluke's
bryos of a nematode worm.
eggs passed daily from this child, with much blood, it never
The ciroccurred to me that the nematodes were hsematozoal.
cumstance that the child's parent had told me that three small
worms had long before passed by the urethra, led me to conclude
that they and their probable progeny wei-e alike of urinary origin.
Had I examined a drop of blood from the finger, Dr. Lewis's
of the urine of a

subsequent important discovery of microscopic Haematozoa
would probably have been anticipated. I do not at all regret
that I was thus misled.
It was not until the spring of 1872 that I announced my
When doing so I did not seek
interesting find (E-ef No. 3).
imparting
to mere embryos a generic
capital
by
scientific
secure
to
and specific title, but remained content to record the facts observed, at the same time giving simple figures of the worm as
seen in the free and egg conditions. The notion which Leuckart
has since suggested, that the three mature worms alluded to were
Oxyurides, is by no means convincing (Eef. No. 4). As the
mother of the child more than once pointed to her finger's length
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me

as Indicating to

opinion that the

the lengtli of the worm, I

worms

In question were

now

859
Incline to the

none other than sexually

mature examples of Filaria hancrofti.
This view, moreover,
receives strength from the circumstance that 1 drew long threadlike strokes on paper which, she said, corresponded In appearance
with the worms. As to the thickness of the worms, nothing
reliable was said.
When I wrote the original paper I had no
knowledge of the fact that Wucherer had anticipated Salisbury's
previous discovery by about two years.
In and about the year 1872 several finds of a similar order
to those above announced were made In foreign countries.
I
'

regret that I cannot

fix

the dates of

'

these verifications with

all

In September 1872 Dr. Corre published a
" Note respecting the helminth encountered in haematochylous
urine " (Hef. No. 5). His careful description clearly refers to
the same entozoon as that already described by Wucherer, by
Again, In a communication addressed
Salisbury, and by myself.
to Dr. Davaine, and quoted in the recently published 2nd edition
of his (Davaine's) well-known work, Dr. J. Crevaux refers to a
hsematurla patient of his, at Gruadeloupe, from whpse urine he
had frequently obtained small worms (vers de la Guadeloupe).
He had, however, more than a hundred times punctured his
patient for the purpose of examining fresh blood but in no single
instance did he detect microscopic Hsematozoa (Eef. No. 6).
If I understand rightly, Corre's description refers to worms obtained from this selfsame patient.
In Dr. Crevaux's remarks especial reference Is made to a joint
memoir previously published by Dr. da Silva Lima and himself
Dr. Crevaux adds that although Dr. Lima dili(Eef. No. 7).
gently sought for haematozoa in five separate patients whose
urine contained numerous worms, yet In no instance were any
Notwithstanding the recorded
entozoa found in the blood.
difierences as between the " vers de la Guadeloupe ^^ described by
absolute precision.

;

Crevaux and Corre and the "vers du BresiP'

Wucherer and SIlva-LIma, I can

see

no

described by

valid reason for sup-

posing that they are not Identical forms.

In

this place

must

also

be noticed a very Interesting circum-

He says that Dr. Eon8).
him the history of a case of chyluria
residing at Eeunion Island.
In this case some

stance recorded by Eobin (Ref No.
cervines transmitted to
aifecting

an

officer

blood-clots taken from the urine were found to contain embryonic

LINN. JOITEN.
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years subsequently,

softened in water, were
well preserved.

T. S.

Erom

still

fhe

found to contain

dried
tlie

being

clots

worms

tolerably

the date of the publication of Eobin's

could not, I presume, have
find
been made later than 1872. Not improbably it occurred at an
earlier date.
M. Eobin gives a figure of one of the worms. The
length and thickness of it do not materially difier from the
'

Lectures,' Dr. Foncervines's

'

'

measurements of the Guadeloupe worm as given by Dr. Corre.
I hold that the slight discrepancies which do exist in respect of
Stages of growth are alone
size are of little or no moment.
The presence of an outer
sufficient to account for some of them.
skin, which some have spoken of as a cyst, cannot be held either
to settle or even to influence the question of specific identity.

The outer envelope, so far from its being in any sense comparable
to an adventitious cyst or " sheath," as Lewis calls it, actually
represents the original embryo-skin separating by ecdysis.

nature ought to have been recognized from the very

first

Lewis appears to have thought that the presence of "

Its
;

but

delicate.,

translucent sheaths" indicated a material departure from the
appearances commonly presented by " the young of many other

Nematodes."
Early in the month of July 1872 Dr. Lewis made his interesting
discovery of Nematode Haematozoa in the blood of an Indian
native suffering from diarrhoea and in the month of October of
the same year he detected microscopic Filarice in the blood of
one of the patients in whose urine he had detected similar worms
;

more than two years previously. This is the case I have preWithout repeating any details, it suffices to
viously quoted.
remark that the urinary parasites and the Hsematozoa were
Dr. Lewis, recognizing the importance of his disidentical.
covery,

No.

9).

named the larval parasite Filaria sanguinis liominis (Eef.
Of course it was not possible for Lewis to declare that

embryonal nematoids must belong to the genus Filaria, since
nematode genera very closely resemble
However, the proposed nomenthese microscopic haematozoa.
clature, so far as the genus was concerned, turned out to be a

his

the embryos of other

'

lucky

hit.'

The subsequently discovered parent worm may

fairly be re-

legated to the genus in which Lewis thus happily placed

now know,
first

it.

or at least are fully persuaded, that the larval

discovered by

Wucherer

We

worms

are identical with those separately
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found by Lewis, Salisbury, Crevaux and Corre, da Silva Lima,
and myself. If, therefore, the original discoverer's

Eoncerviiies,

name must stand

in connexion with the genus Filaria, the

worm

in question ought, in all fairness, to be permanently recognized
as Filaria wuchereri.
I hold, however, that in the present case
the parasite of Wucherer, of Salisbury (who placed it in the

genus Trichina), and of others (who either, like myself, did not
choose to give it a special name, or who, like Salisbury, adopted
an erroneous nomenclature) should carry with it the name of
the person who was the first to discover and to describe the
sexually mature representative of the hsematozoa.

cognition can in no

way

Such a

re-

detract from the supreme merits of

In the next place

no injury to "Wucherer's
In
the third place no injustice is done to Manson, whose remarkable
discovery of the intermediate host places the fame of his research
on an equally secure basis. In short, the helminthologist of the
Lewis.

it

does

priority in the matter of the original discovery of the larva.

future,

when

dealing witli the question of the discovery of this

entozoon, will find himself obliged to bracket the names of four

Would he

distinguished observers together.

seek to be disin-

award more or less conspicuous merit
to the several other workers whose names will naturally be read
between the lines that record the discoveries of Wucherer, Lewis,
Bancroft, and Manson.
terestedly just, he

must

also

In this connexion the finds of Drs. Sonsino, O'Neill, Araujo,
and Eelicio dos Santos cannot be passed over. It was on the 1st
^

'

of February, 1874, that Sonsino detected microscopic Filarice in

the blood of a young Egyptian
the fact in the following words

:

—JewI

No. 10). He records
put a drop of blood (from

(Eef.

"

the finger of the boy) under the microscope, placing

it

directly

under the objective glass, when with astonishment I discovered a
living organism in the midst of the haematic globules.
The
nematoid had the shape of an Anguillula, as fig. 6 (in Dr.
It glided amongst the bloodSonsino's memoir) represents.
globules, which were tossed to and fro by its lively movements."
Dr. Sonsino verified his observation on the 6th of the same month;
nevertheless, neither himself nor his colleagues (Drs. Ambron,
Dacorogna, Dutrieux), nor Dr. Abbate Bey, to all of whom the
facts

were demonstrated, could at

first

worms had really come from the
Sonsino had become acquainted with the

the

persuade themselves that
blood.

It

facts that I

was not until
had recorded
26*
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hsematuric patient from Natal that he was

fully satisfied as to the genuineness of his

'

find

'

and

as to the

identity of the parasitic forms in question.

In the year 1875 Dr. O'Neill found similar or, to use Dr.
same microscopic FilaricB proceeding

Silva Lima's words, " the

from the skin affected with a disease peculiar to negroes, and
which they called 'craw-craw.'"
About the same time Dr.
Araujo also encountered this Filaria in a negro at Bahia suffering from the same disease.

Dr. Araujo

dermatliemica (Eef. No. 11).

is

named the worm

worthy of remark,

Filariose

in passing,

craw-craw cases the persons affected were not
Further in this connexion, and in support of the

that in the
chyluric.

It

'

'

parasitic theory of haematochyluria. Dr.

Silva

Lima

refers

to

the writings of Dr. Almeida Couto (Eef. No. 12), and also,
especially, to an inaugural thesis by Dr, Yictorino Pereii^a.
This
distinguished

young physician divided the hsematuric

discoveries

termed (1) the unknown,
(2) the Egyptian, (3) the Brazilian, and (4) the Indian period. To
these, however, as Dr. Silva Lima and myself have pointed out,
must now be added (5) the Australian, and (6) the Chinese
epochs of discovery (Eef. No. 13).
The part which I took in connexion with the Australian finds'
In 1876 Dr. Bancroft announced his disrequires explanation.
into four epochs, which he severally

'

covery of microscopic Hsematozoa.

He

human
who for-

sent son^e of the

blood in capillary tubes to Dr. Eoberts, of Manchester,

warded part of them to myself, and we verified the facts. In the
contents of one of the tubes I happened to notice a single, empty,
and uninjured egg-covering and as this corresponded in size
and shape with some of those I had obtained from my Natal
patient (1870), I drew Dr. Bancroft's attention to the circumThis induced Bancroft to search for the
stance (Eef. No. 14).
parent entozoon in the human body. His search proved successful, as he obtained the adult Filaria from a lymphatic abscess
On the 20th of the
of the arm on the 21st of December, 1876.
following April, 1877, he communicated to me the particulars of
his investigation, and I announced his discovery in the following
July (Eef. No. 15). This announcement appears to have stimulated Lewis to stin further efforts, who, it appears, for " the last
five years had availed himself of every opportunity that presented
itself" for a search after the parent worm.
At length Lewis
was rewarded, and on the 7th of August, 1877, he found two
;
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mature Filarice in a blood-clot from a youug Bengalee (then
under Dr. Grayer's care for scrotal disease). Without loss of
time Lewis followed up Ms find by a series of very careful
microscopic observations, and at once forwarded an elaborate
account of his work to England (Eef No. 16). Meanwhile Dr.
Bancroft had forwarded some specimens of his adult entozoa to
myself, together with some rather imperfect illustrations which
he had executed and caused to be engraved. Some weeks elapsed
before I found time to examine the worms.
When at length I
did so, and drew up a brief account of the structure and characters of the parasite, I forwarded it to the Lancet office, where,
'

'

'

by a singular coincidence,

'

arrived (as I understand) a few days
after the date of the receipt of Lewis's communication.
Thus
it

our accounts of the same parasite, under different names, were
If our illustrations be compared it will readily be seen that they refer to one
published almost simultaneously (Eef. No. 17).

and the same entozoon.
I may observe that Dr. Beale (having reproduced my figures
and description in the fourth edition of one of his works) had
thought it necessary to suggest an amount of ignorance on my
part which, had I really displayed it, must certainly have been very
reprehensible. Dr. Beale, mixing up two totally distinct parasites
{^Filaria sanguinolenta and _F. sanguinis Tiominis) together, has
sought to make it appear that I was unaware of the previous discovery by Lewis of the latter worm in the person of the former
(Eef. No. 18).

reproduced

my

Dr.

Le Eoy de Mericourt has also very courteously

figures in connexion with the editorial

remarks
appended by him to the French version of Dr. Silva Lima's memoir
(Eef. No. 19).
Here I am naturally led on to observe that notwithstanding
the fairly exhaustive character of Silva Lima's memoir, very little
account has been taken, either by Lima himself or by other
This need not excite
writers, of Manson's earlier investigations.
astonishment, since few people can have had access to the journal
The Customs'
in which Manson's original papers appeared.
and but for the repu.blication of ManGrazette is little known
'

'

son's writings in

;

one of our professional periodicals they might

long have remained unnoticed on the Continent (Eef. No. 20)
Even now I cannot give the precise date of Manson's earliest

paper
in

;

but in his Eeport published in the spring of 1877 (that is,
Customs' Grazette ') he refers to earlier papers

No. 13 of the

'
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by himself in Nos. 10 and 12 of the same periodical. No doubt
was a feeling of isolation that at length induced Dr. Manson

it

to

make me

the instrument of bringing his later researches

before the public

;

and I think

it

only fair to

should quote an extract from his letter to

Manson

me

(dated

that I

Amoy,

November 27, 1877). He says, "Hive in an out-of-the- world
away from libraries, and out of the run of what is going
on, so that I do not know very well the value of my work,

place,

Those parts of Dr.
or if it has been done before, or better."
Manson's voluminous manuscript which give clinical details were
forwarded to the English periodical that first made the profession
acquainted with his writings (Eef. No. 21), whilst that part
of the MS. which deals with the more distinctly helminthic
aspects of the question are

now submitted

to the Society's hands.

Other sections of the MS. remain in my hands. These deal with
statistics and pathology.
Amongst the other communications to which it is necessary
that I should refer, is one by Dr. Pedro S. de Magalhaes. Dr.
Magalhaes describes free Nematodes from the waters of Eio (Agua
da Carioca)

;

but notwithstanding their similarity to the larvae of
them as having any genetic relation

our Filaria, I cannot regard

I may add that Drs. Chassaniol
-F. lancrofti (Eef. No. 22).
and Gruyot mention the case of a chyluria patient, thirty years
a resident at Tahiti, in whom they observed "the parasite,
which in all respects resembled that described by MM. "Wucherer
and Crevaux" (Eef. No. 23).
From what has now been stated it must be obvious to any un-

with

prejudiced person that (as in the parallel case of Trichina spiralis)

be asked who discovered Filaria hancrofti, the answer must
according as to whether the inquirer refers to the
framed
be
adult worm, to the embryonal forms, or to the intermediate larva.
To quarrel over the mere name of the parasite would be childish,

if it

and serve only to bring uj)on helminthologists a repetition of
the criticism which Helmholtz has recently bestowed upon the

conduct of naturalists generally.

why

name

I have partly stated the reasons

most fittingly associated with
and why it should supersede the nomenclature proApart from its
posed by Lewis (^Filaria sanguinis Jwminis).
trinomial character, in itself an objection, the adoption of Lewis's
I think Bancroft's

is

this parasite,

nomenclature

practically

Wucherer and Salisbury

;

ignores
yet,

the

earlier

discoveries

of

from the pathological standpoint,
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of Lewis will henceforth tower above all others in this

connexion, and Bancroft would, I

am

sure, be the last to dispute

the well-earned prerogative of Lewis.

my

If

record

is

mately correct, the dates of discovery will stand pretty
follows
.1.

much

as

:

—

"WuCHEEEE,

(Leuckart)

;

1866.
Probably embryos of Strongylidge
Vers du Bresil (Wucherer
Davaine)
Filaria
;

wuchereri, suggested, conditionally, in this
2.

approxi-

Salisbuey, 1868.

;

memoir (Cobbold).

Trichina cystica (Salisbury)

;

nem.atode

eggs and embryos (Cobbold).
3.

Lewis, 1870.

—Worms that seem to belong to the Mlarid(B

(Busk).
4.

Cobbold, 1870.

— Embryos of a minute nematode supposed

to infest the urinary passages.
5.

Ceevaus and Silya Lima, 1871

(?).

—Vers de

la

Gruadeloupe

(Crevaux; Davaine).
6.

CoEEE, 1872.

— L'helminthe

dans

les

urines

hematochy-

leuses (Corre).
7.

Lewis,

1872.

Filaria

sanguinis

Jiominis

;

hematozoon

(Lewis).
8.

roKCEEYiNEs, 1873

(?).

— Les

embryons d'un ver nema-

toide (E-obin).
9.

SoNSiNO, 1874.

— Un

nematode microscopico

a guisa di

Anguillula (Sonsino).
10.

O'Neill, 1875.

Filariose dermathemica, from craw-craw

(O'Neill; Silva-Lima).

Filaria worm in connexion with
(?).
(Manson).
12. Bakceoet, 1876 (spring of).
Filarice from human blood
(Bancroft; Eoberts Cobbold).
13. Banceoft, 1876 (winter of).
Filaria hancrofti (Cohhold).
Filaria sanguinis Jiominis mature (Lewis).
14. Lewis, 1877.
Filaire de Wucherer (Silva Lima;
15. Da Silya Lima, 1877.
MANS0]sr, 1875

11.

chyluria, &c.

;

;

—

Eoy de Mericourt).
Mansos", 1877. Filaria sanguinis Jiominis (Manson).

Dr. Le
16.

Filarice in the stomach of Mosquitos
17. Makson, 1878.
(Manson) the higher larval states of the Filarice of Wiicherer,
Lewis, and Bancroft (Cobbold).
The above is the nearest approximation to a correct chronoWith one or two exceptions the
logical record that I can offer.
dates refer to the actual periods of discovery.
In the exceptional
;

—
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instances they refer to the time of publication.

suppose, notwithstanding the pains I have taken, that

gether free from error.

Be

that as

it

may,

tlie

of the record must, I think, be allowed to pass unchallenged

;

and

the following six propositions will likewise be accepted as

if so,

correct
1.

alto-

it is

leading features

:

Filaria hancrofti

microscopic

worms

is

the sexually mature state of certain

hitherto obtained either directly or indirectly

from human blood.
2. The minute hsematozoa in question, hitherto described as
Wucherer's Filarice, Filaria sanguinis hominis, Trichina cystica,
Filariose dermathemica, and so forth, are frequently associated
with the presence of certain more or less well-marked diseases of

warm
3.

climates.

The

diseases

referred to

include

chyluria, intertropical

endemic heematuria, varix, elephantiasis, lymph-scrotum, and
lymphoid affections generally, a growth called helmintlwma elastica,
a cutaneous disorder called craw-craw, and also, not improbably,
leprosy
4.

itself.

It is extremely probable that a large proportion or, at least,

that certain varieties

of

these affections are

due to morbid

changes exclusively resulting from the presence of Filaria banowfti or its progeny within the human body.
5.

It

is

certain that the microscopic liaematozoa

maybe

readily

transferred to the stomach of blood-sucking insects, and

it

has

been further demonstrated that the digestive organs of the mosquito form a suitable territory for the further growth and metamorphosis of the larval Filarice.
6. The character of the changes undergone by the microscopic
Filarice, and the ultimate form assumed by the larvae whilst still
within the body of the intermediate host (Culecc mosquito), are

amply

suificient to establish

the genetic relationship as between

tbe embryonal Filaria sanguinis Jiominis, the stomachal Filarice of

the mosquito, and the sexually mature Filaria hancrofti.
^Finally, it remains for me to glance at the practical conse-

quences that

may

be expected to flow from the acceptance of

these conclusions.

One of the greatest hindrances to the due recognition of the
remarkable part played by parasites in the production of human
endemics and animal epizootics arises from the circumstance that
no inconsiderable number of minute worms may infest a host
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This immunity, in reality,

without obvious injury to the bearer.
proves nothing.
Trichina

human

we

If,

for example,

duction of any palpable
it is

we take the

parallel case of

find that several millions of entozoa

or, at all events, in the
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may

exist in the

animal bearer without the pro-

symptom

of discomfort.

not possible to determine the

strict limits

In such cases
of health and

disease
nevertheless, were we to double the amount of infection,
an imaginary line of demarcation is at once bridged over, and the
parasites become acknowledged as directly responsible for grave
symptoms which may even prove fatal to the bearer. Again, the
relative strength and size of the infested host constitute factors
that will materially modify or limit the power of the parasite for
injury.
Where the entozoa are of minute size, and where their
injurious action is primarily due to the mechanical obstructions
;

they set up,

it is

clear that the virulence of the helminthiases, or

resulting diseased conditions, will mainly depend

upon the number

of intruders.

Another consideration of the highest value in relation to

epi-

demiology generally, and more especially in regard to the practical question as to the best methods of stamping out parasitic
plagues,

is

that which refers to the life-history of the entozoon

must be obvious that in all cases where the intermeand destroyed, the life-cycle of the
parasite can be broken or interrupted and if thus broken there is
an end to the further propagation of the species. The knowledge
that we have acquired by experimental research in this connexion has already enabled us to set a limit upon the prevalence of
It

itself.

diate host can be captured

;

certain well-known disorders, such as trichinosis, cestode tuber-

In the case of epizootics, however, which
upon minute entozoa, but which are
also, in the way that we have seen, indirectly due to the action of
intermediary hosts that cannot be readily captured or destroyed,
our power of arresting the disease is comparatively limited. In
and so

culosis,

forth.

are not merely dependent

the case of Filaria hancrofti

it is

probably not necessary either

that a dead or living mosquito should be swallowed to ensure infection

;

but

it is

necessary that the parasitic larvse should have

dwelt within the mosquito in order to arrive at the highest stage
of larval growth prior to their re-entrance within the human territory.

Undoubtedly the

lowed with potable waters.

larvse

of Filaria hancrofti are swal-

The perfect

filtration of these

waters

before use would certainly check and, in course of time, would pro-

—
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many

bably cause the total extinction of several of the
diseases that

now

afflict

the inhabitants of

warm

virulent

climates,
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giugno, 1874).

6°,

Idem

for April 1874.

in rela-

un NemaSee also

Sugli Ematozoi

:

fauna entozoica Egiziana,

alia

instituto Egiziano, Cairo, 1877 (p-

communicazione all'
Idem: Delia Bilharzia hcematobia

H)-

delle alterazioni anatomo-patologiche, &c., &c., Firenze, 1876, p.

e

also as

La

40;

£ilh. hcem. et son role pathologique en Egypte, in the 'Archives

Generales de Medecine

Araujo,

'

for June,

1876

(p. &72).

Archives de M6d. Navale, torn. xxiv. p. 229. Also
quoted by Silva-Lima {I.e. p. 442). See also ref. to O'Neill's paper (in
11.

S.

Appendix below).

&

Feb.), quoted

13. Pereira, T. V. Inaugural Thesis, quoted by Silva
Med. da Bahia, Sept. 1877, also in the Arch. {I. c. p. 449).

Liipa, in Gaz.

12.

by

CouTo, A. Gazeta Medica da
Lima {I. c. p. 444).

Bahia, 1877 (Jan.

Silva

14.

CoBBOLD,

T. S.

coveries in Australia

On

the Verification of recent Haematozoal Dis-

and Egypt.

— British

Medical Journal for June 24,

1876; repr. in the 'Veterinarian,' July 1876.
15.

CoBBOLD,

scopic Filarice,

1877

Discovery of the Adult Representative of Micro-

T. S.

in a letter to the

Editor of

'

The

16. Lev^^is, T.

R.

29, 1877, p.

453 (with

CoBBOLD, T.

17.

495 (with

(p.

20.

21.

On

S.

L.

Filaria bancrofti.

— The Microscope

Manson,

in

Medicine, 4th

A.

Le Roy

de.

6,

1877,

edit.

London, 1878

—Archives de Medecine Navale, Dec.

Report on Haematozoa,

p.

xxxiii.

Jan.-March

:

Manson, P.— Chinese Hsematozoa

&

— The Lancet, Oct.

448).

Customs' Gazette, No.

Times

— The Lancet, Sept.

figs.).

See also D. H. Gabb, below.

Mericourt,

19.

Gazette,

March 2 and

tional particulars of a Case,

22.

14,

figs.).

Beale,

18.

(p. 505).

1877

July

Filaria sanguinis hominis (mature form) found in

a Blood-clot in Naevoid Elephantiasis of the Scrotum.

p.

Lancet,'

(p. 70).

Magalhaes,

p. S.

Med. T.

&

6th part of the

(thirty-five cases).

10, 1878 (pp.

de.—

in the

Shangae, 1877-

G. for

— Medical

220 and 249) ; also addiMarch 23, 1878 (p. 304).

progresso Medico de Rio de Janeiro^
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Nov.

1877

15,

Gazeta Medica da Bahia, December 1877-

letter in

5

also Bourel-Ronciere's Analyse, &e. in Archives de

March 1878,
leuse

208 (quoted below).

p.

—

Chassaniol, A.

2.3.
;

in

See

Medecine Navale for

Hematurie graisseuse ou chyet F. Guyot.
" Quelques Notes de Geographic Medicale recueilles a

their

Taiti," Archives de

Med. Navale, Jan. 1878

Appendix

(August

(p. 65).

1st,

1878).

Since this communication was read, several additional memoirs and papers

have come to
24.

my

O'Neill,

knowledge, as undermentioned.

On

J.

the presence of Filaria in Craw-Craw.

Lancet, Feb. 20, 1875 (with

figs.

—The

See also Archives de Med.

p. 265).

Navale, vol. xxiv, p. 229 (from RevistaMed. da Rio de Janeiro), and Arch,
for

March 1878

(p. 204).

—

Coles, G. C. On Lymph Scrotum. Path. Soc. Rep. in British Med.
also in ' The Lancet (same date).
Journ. for March 9, 1878
25.

'

;

26.

Bourel-Ronciere.

Pathologic Exotique.

This

is

an analysis

and commentary, chiefly of Dr. Silva Lima's second memoir (Gaz. Med. da
Bahia, Nov. 1877)j including a case by Dr. Silva Araujo. Many refeArchives de Med. Navale, March 1878, pp. 200-215.

rences are given.
27.
crofti.

in

Da Silva Lima. The

1877.'—The Lancet
28.

Dr. Wucherer and the Filaria ban-

for

March

'

Helminthological work

23, 1878, p. 441 (dated Bahia, Feb. 26).

Sur I'Helminthe rencontre par Wucherer

CossE.

—Revue Montpellier,
29.

late

Letter in reference to an article entitled

Manson andCoBBOLD.
and

to Elephantiasis, Chyluria,
dical Society's

et

Crevaux, &c.

p. 190.

i.

On

Filaria sanguinis hominis

allied Diseases.

m reference

— Rep. of the London Me-

Proceedings for March 25, 1878, in 'The Lancet' for March

25, 1878 (p. 465).

30.

CoBBOLD.

randum,
'

Mosquitoes and

Human

in 'British Medical Journal' for

Filarioe.

March

— Clinical

Memo-

16, 1878 (p. 366).

See

Popular Science Review ' for April 1878.
31.

Gabb, D. H.

Letter announcing the occurrence of FiZan'a san-

guinis hominis at Hastings.
32.

SoNSiNO, P.

diagnosis as between

1878.

—The Lancet

for

June 22, 1878.

Anchylostoma duodenale (giving a differential
embryos and those oi Filaria). Benha, May 16,

Sull'
its

Estr. dall. Imparziale.

Remarks regarding the Hsematozoa found in the
33. Lewis, T. R.
Stomach of Culex mosquito. Pi'oceedings of the Asiatic Society of Bengal
for March 1878, p. 89.

—

'

34. Cobbold, T. S.
Letter concerning Filaria sanguinis hominis, in
The Lancet for July 13, 1878, p. 64. See also Midland Naturalist for
'

August 1878.

'

'

ON THE ANATOMY OF THE ELK.

On

371

Anatomy of the Elk (Alces malcJiis). By Prof. Moreison
Watson, M.D., and A. H. Young, M.B., Owens College,
Manchester. Communicated by Dr. Murie, E.L.S.

the

[Read December
(Plates VI.

For

20, 1877.]

& VII.)

the opportunity of examining the anatomy of the Elk

we

are

indebted to the kindness of Messrs. Jennison, of the Zoological
The structure of this animal, so far as we
Grardens, Manchester.

have been able to ascertain from a reference to such books as are
at our disposal, appears to have been very imperfectly worked
out.

Indeed, with the single exception of a paper by Perrault*,

most obvious points in the anatomy of the
to, we have been
unable to discover any anatomical description whatever of this
aberrant species. The dissection was commenced with the intention of drawing up a complete account of the anatomy of the
animal and had the period of the year been favourable, this
would certainly have been done. Coming, however, as the subin which only the

organs of digestion and circulation are referred

;

ject did, into our hands in the

month

to

abandon this intention, and,

we soon found
we were compelled

of August,

that decomposition advanced so rapidly that

after placing the viscera in spirit,

to confine ourselves to the muscular

anatomy of the limbs,

trust-

ing at some future time to be able to supplement the fragmentary
notes which form the subject of the present communication.

These notes, however, appear, so far as they go, to contain observations which have not hitherto been published, and

we

therefore

venture to place them on record without further apology.

Oe&ans oe Digestion.
Tongue

(PI.

VI.

tened toward the

1).

fig.

tip

— The

than

is

tongue

usual

is

broader and more

among the

Cervidae.

flat-

Its base

bone is smooth
and devoid of papillae, which begin to make their appearance
on the dorsum radicis {Zaglas). The papillae vallatse are small,
and are confined to the borders of the tongue in the neighbourhood of the root they do not extend further forward than
The rest of the upper surface of the tongue,
the dorsum radicis.

for a distance of 3 inches in front of the hyoid

;

*

Memoires de rAcademie royale des

Sciences, Paris, 1733.
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as well as the margins, are covered with conical papillae

which are

of uniform size, except on the dorsum radicis, where they are
Interspersed among these are the fungilarger than elsewhere.

which are readily distinguished by means of their
white colour. They are placed about 5 inch apart, and are found
in greatest abundance on the margins and tip of the tongue,
being of smaller size and more closely aggregated in the latter

form

papillae,

situation.
GheeTc.

—The buccal mucous membrane

is

provided with nume-

most part, are
compound, although some are simple in character. The number
of secondary papillae in connexion with a primary papilla is commonly three, although it is not unusual to meet with only two

rous large papillae (PI. YI.

fig.

2) which, for the

secondary papillae attached to a common base. Tertiary papillae
or may not be present ; when present, they are small in size,

may

and their number

is

extremely variable.

— The

rumen consists of a number of pouches, and
does not difier much in respect of form from the ordinary Euminant type. The mucous lining is covered throughout with paStomacJi.

pillae (PI.

YI.

fig. 3),

which are largest in the hollows of the

pouches, but are not wanting on the ridges which separate these,

although here they are

much reduced

in size.

The

papillae are,

but interspersed amongst these are
many of a cylindrical form. The largest measure between a
fourth and an eighth of an inch in length.
for the

most

part, spatulate

;

The reticulum is large. Its mucous membrane is thrown into
bound hexagonal spaces. These are largest in the

ridges which

centre, and diminish in size towards the extremities of the compart-

ment. The ridges do not exceed j^o^ an inch in depth. Numerous papillae are placed on their free margins, and are found
also on the floor of the spaces which they bound.
The psalterium is small. Its mucous coat is thrown into longitudinal laminae which are arranged in three series the primary laminae of this stomach measure 1-^ inch in breadth the
secondary laminae, situated one on either side of the primary,
measure 1 inch in breadth and the tertiary laminae not more than
^ of an inch. On either side of each tertiary lamina is a row of
:

;

;

partially coalescent papillae,

laminae.

The

which gives

rise to a fourth series of

difterent laminae decrease in depth towards the

extremities of the psalterium

;

and the surfaces of

all

of

them are

covered with sparsely distributed rudimentary papillae. Adopting
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accompanying diagram

will indicate

the arrangement of the laminse.

M

The abomasum presents the
usual form. Its mucous lining
but close to

commencement

its

thrown into irregular

is

At

Mil

II

I

M

I

I

most part, smooth,

for the

is,

I

rugse.

the pylorus the walls of this

-r,.

i

•

•

i

Diagrain showing iaminar arrange-

^^^^

^f

mucous membrane of

psal-

terium.

compartment are much thickened.
Small Intestine. The duodenum measured 2 feet in length,
and was dilated into a kind of pouch immediately beyond the
The whole length of the small intestine, including the
pylorus.
duodenum, was 43 feet 11 inches. In Perrault'sf specimen it
measured 48 feet.
Large Intestine. The caecum measured 22| inches in length
according to PerraultJ 13 inches. Its mucous lining just below
the opening of the ileum is thrown into a number of small glan-

—

—

;

dular pouches closely resembling the ileo-csecal gland of the

by Cobbold§.

Giraffe as described

The pouches, however, are
The rest of the
numerous coils, and measures, ex-

smaller in size in the Elk than in the G-iraffe.
large intestine

is

arranged in

clusive of the cgecum,

42 feet 6 inches in length.

slightly in diameter

as far

slightly dilated.

Liver
side,

by

(PI.

and

9|-

as

It diminishes

the rectum, where

it

again

is

—

YI. fig. 4). This measures 17 inches from side to
from above downwards according to Perrault, 1 foot
;

It

7 inches.

is

divided

into

two

lobes,

right

and

although, as remarked by Perrault, the longitudinal fissure
feebly pronounced.

On

is

left,

but

the posterior surface of the right lobe

a well- developed caudate lobule of a triangular shape, which

is

lies

to the right of the portal fissure, whilst the upper border of the
right lobe is prolonged into a triangular Spigelian lobule mea-

suring f of an inch in length.
Perrault,

The

is

The

gall-bladder, as

remarked by

absent.

spleen

elongated oval in form, and measures 8 inches in

is

length and 5^ inches in breadth

—measurements

which agree

with those of Perrault.
* Proc. Zool. Soc. Loncl. 1877.
t
\

Mem.
Loc.

de I'Acad. des Sciences, Paris, 1733.

cit.

§

Todd's Cycl. of Anatomy,

vol. v.

peor. m.
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Larynx and Cieculatoey Oegans.
The Larynx (PI. VI. fig. 5), as will be seen by a reference to the
accompanying sketch, in its outward features resembles that of
"With regard to

the Cervidse in general.

cartilages, these

its

have been already described and figured l)y Professor Owen*.
The Seart is small, and does not dilFer in respect of form from
that of most Euminants.
in the usual manner.

Its cavities

and valves are arranged

The trunk of the

aorta divides, as in other

Euminants, into two, anterior and posterior. The " anterior
aorta" passes forwards to be distributed to the head, "neck, and
fore limbs; whilst the " posterior aorta" supplies the trunk and
posterior extremities.

Ueinaey and Gtenerative Organs.
Kidney.

—This

is

smooth and non-lobulated, a fact previously
{loo. cit.). The uriniferous tubules open, not

observed by Perrault

on separate

papillae,

but upon a single elongated

ridge.

In

this

respect tlie Elk agrees with the larger Cervidse.

and Accessory Parts

Testicle
{a, a) is

of the usual form, and

epididymis.

The scrotum

(PI.
is

YII.

fig.

non-pendulous.

is

6).

— The

testicle

provided with a well-marked

The vas

deferens

measures 18 inches in length, and is slightly dilated at its
entrance into the urethra. Before passing through the wall of
(b, h)

this canal, the

two vasa are

terminate on the

floor of the

closely applied to one another

;

they

urethra in a manner to be presently

Connected with the posterior extremity of each vas

described.

deferens, previous to its passage through the urethral wall,

small vesicula seminalis
It

is

(c, c),

which measures

1-^

is

a

inch in length.

placed along the outer side of the corresponding vas, and

is

uncovered by muscular fibres. Each unites with the vas of the
same side to form the ejaculatory duct.
Lying between the bladder and rectum is a well-marked fold of
peritoneum, which, consists of two layers, one of which is reflected

from the lower aspect of the rectum, and the other from the upper
surface of the bladder to become continuous at the free margin of
the fold, which is directed forwards. Lying between the laminae
of this fold are the two vasa deferentia and a well-marked vesicula

The former extend from without inwards, lyiug

prostatica.

in

the free margin of the fold, and, having reached the middle line,
*

'

Comparative Anatomy of Vertebrates,'

vol.

iii.

p. 694.
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pass backward to open into the urethra, whilst the latter lies between the lower extremities of the vasa, and consists of a body and
two cornua. The body is represented by a stout fibrous cord, which
extends forwards to the free margin of the recto-vesical fold of
peritoneum, a distance of 5 inches, where it divides into the
cornua. Each of the latter passes outwards in the free margin
of the fold for a distance of 3| inches, and then dwindles into a
fibrous cord of such tenuity that it becomes lost in the peritoneum. The body of the male uterus close to its junction with
the urethra is united with the vasa deferentia, and diminishes in
thickness to the junction of the cornua, where it expands into a
mass of tissue of a triangular form. The male uterus is solid,
and presents no trace of a cavity except just at its entrance into
the urethra, where there is a slight depression of the mucous
surface of that canal.
There is no trace of a prostate gland.
The intrapelvic portion of the urethra (PI. YII. fig. 7) meaIts walls (a, h) are thick, and consist
sures 3 inches in length.
of an external coat of circularly arranged muscular fibres, internal
On slitting open this
to which is a thick layer of erectile tissue.
canal an elongated eminence (the veru montanum) is seen to ex^
tend from the neck of the bladder to within half an inch of the
On the
bulb of the urethra, where it gradually disappears.
summit of this eminence is the elongated slit- like aperture of a
cavity measuring 5 of an inch in depth, on the floor of which are
seen the openings of the ejaculatory ducts. There is no trace of
any aperture communicating with the fibrous cord, which repreand the question whether
sents at least a portion of the uterus
we ought to regard the walls of the cavity itself as the representative of, and homologous with the uterus or with the vagina of the
Leuckart*
opposite sex must in the mean time be left undecided.
in
the Hare
male
uterus
the
structure
of
the
directs attention to
and Eabbit, and says, " But the most extraordinary circumstance
;

about the utriculus in these animals
ejaculatory ducts.
dently,

by

its sides,

In

all

is this,

that

receives the

it

other instances, these open indepen-

into the urogenital canal

;

but here, depart-

ing from this rule, they open into the undermost part of the

"Weberian organ," &c.

It will thus be observed, from

what we

have above stated, that not only the Hare and Eabbit, but also
the Elk, form exceptions to the general rule respecting the relation between the seminal ducts and the male uterus
*

'

LINN. JOUEN.

Cyclopaedia of Anatomy,'

— ZOOLOGY, VOL. XIT.

art.

and

;

Vesicula prostatica.
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the more remarkable, inasmuch as in other species of Cervidse the

arrangement conforms to the general rule above

stated.

On either

two depressions which appear to
be the openings of ducts. The absence of any glandular bodies
appertaining to these, however, proved them to be merely superside of the veru

montanum

are

depressions of the mucous lining of the urethra.

ficial

—

These are two in number,
fig. 6).
and are situated just behind the bulb of the urethra, being covered
Each is about the
in part by the muscular fibres of that canal.
size of a garden-bean, and gives off a duct which opens into the
Cowper's Glands (PI. VII.

bulbous portion of the urethra.
Penis m'easures 11 inches in length, and
It consists of

The

latter presents a

riorly

it

is laterally

compressed.

two corpora cavernosa and a corpus spongiosum.
well-marked bulb posteriorly, whilst ante-

forms the glans (PI. YII.

This body

fig. 8).

is

conical

under surface is a
placed the urethral orifice. There is

in form, flattened from side to side,

and on

its

shallow groove in which is
no vermiform terminal portion of the urethra, such as occurs in
many Euminants. The muscles of the penis comprise an erector,
which is arranged in the usual manner, and two retractores penis,
the origins of which had been unfortunately divided, so that they
could not be identified. The muscles themselves form two rounded
and slightly flattened bands which pass forward, one on either side
of the penis, to be inserted by means of an aponeurosis into the
dorsal aspect of that organ at the junction of its anterior and

middle thirds.

In the

flaccid condition the glans is entirely re-

tracted within the prepuce.

muscles

—two protractors

The

and two

latter is provided with four

retractors.

The protractors

one on either side of the middle line from the abdominal
aponeurosis midway between the xyphoid cartilage and the penis,
and are inserted into the prepuce. The retractors arise, one on
arise

from the abdominal aponeurosis in the inguinal region
and are inserted along
with the protractors into the prepuce. The scrotum is non-pendulous, and between it and the prepuce on either side of the
each

side,

;

their fibres pass transversely inwards,

middle line are two rudimentary

teats.

The

situated at a distance of 3| and the posterior

middle line of the abdomen.

anterior of these

is

2^ inches from the

the anatomy of the elk.
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Myology.
For reasons afterwards mentioned,

in treating of the

muscular

system, a comparison with that of other B-uminants has not been

entered into in

detail, but a simple description of the muscles of
the body and limbs has been given. "We have, for the sake of conve-

we do not

nience, adopted the nomenclature of Chauveau*, but

consider ourselves bound by

it

in respect of general homological

significance.

Muscles of the Fore Limh

:

Dorso-scapular Megion.

Levator humeri (Mastoido-humeralis).
riorly to the

—This

muscle

is

attached poste-

middle half of the anterior border of the shaft of the humerus.

muscular band which passes forwards and upwards along the

It is a sti'ong

neck to be attached by means of a strong aponeurosis to the
skull behind the ear.
The lowest fibres of the muscle, moreover, pass
side of the

over the angle of the jaw and parotid gland, and are prolonged forward as

a cutaneous muscle of the cheek.

Great Dorsal Muscle (Dorso-humeralis).
take origin from the spinous processes of

all

—The

fibres of this

muscle

the dorsal vertebrae posterior

to the highest point of the shoulder-blade, from a strong aponeurosis co-

vering the external oblique muscle of the abdomen, and by a single digi-

The fibres pass obdownwards and forwards to be inserted as follows: The anterior fibres terminate by blending with those of the posterior part of the
teres major, whilst the posterior and lower fibres end on a cord-like tendon
which passes in front of the teres major, and runs up to be inserted

tation from the outer surface of the fourth last rib.

—

liquely

into the lesser tuberosity of the

humerus, receiving the

fibres of the

lower

half of the deep pectoral muscle, and giving off a tendinous slip which

upon the inner side of the arm.
by two distinct rounded tendons from
the transverse process of the atlas, from the ligamentum nuchae, and

joins the brachial aponeurosis

Trapezius.

—This muscle

from the spines of

all

arises

the dorsal vertebrae, with the exception of the last

four, blending posteriorly with the origin of the great dorsal muscle.
fibres

constituting the anterior

inserted into

a

and posterior thirds of the muscle

are

strong aponeurosis covering the spinati muscles, and

The

continuous with that covering the outer side of the arm.
fibres of the

The

central

muscle are inserted directly into the middle third of the spine

of the scapula.

Rhomboideus

arises

from the

third,

fourth, fifth, sixth,

and seventh

dorsal spines, and from the ligamentum nuchae between these

;

the fibres

pass backwards and outwards, and are inserted into the whole length of the
superior margin of the scapula.

*

'

Traite d'Anatomie comparee des

Animaux Domestiques.'

The Second

Edition, revised by S. Arloing and translated into English by George Fleming.
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Angularis scapulce arises in the middle of the cervical region from

about 4 inches of the ligamentum nuchse, passes downwards and backwards,

and

is

inserted into the cervical angle of the scapula, where

it

coalesces

with the anterior fibres of the serratus magnus.

Pectoral Hegion.
The

Muscle

superficial Pectoral

from the anterior extremity of

arises

the sternum, and from the anterior two thirds of the inferior surface of
that bone.

The

fibres are

continuous with those of the opposite muscle,

and pass outwards and backwards to terminate upon an aponeurosis
which covers the anterior surface of the elbow-joint, and is continuous
with the fascia of the forearm.

muscle which

This con-esponds to that part of the

described by veterinarians as the sterno-aponeuroticus,

is

whilst that portion of the muscle described by
rails

has no representative

Deep Pectoral Muscle.
and exceeding in

them

as the sterno-hume-

in the Elk.

—This

is

a large muscular mass, trapezoid in shape,

size the superficial pectoral.

It arises

from the posterior

three fourths of the inferior surface of the sternum, as well as from the apo-

The fibres

neurosis which covers the rectus abdominis.

outwards, and are inserted as follows

:

— The

pass forwards and

anterior half

is

attached to

the lower border of the greater tuberosity of the humerus, to the lesser
tuberosity of that bone, and between these to a strong fibrous band which
arches over the biceps muscle
is

;

the posterior half of the muscular fibres

inserted along with the tendon of the great dorsal muscle.

Costal Region.

Great Serratus consists of a costal and a cervical portion.

The

costal

portion arises by fleshy digitations from the eight upper ribs close to their

junction with the cartilages, whilst the cervical part arises from the lower
surfaces of the last three cervical vertebrae.

The whole

verging form a fan-shaped muscle, which

inserted into the ventral sur-

is

of the fibres con-

by two processes, one of which is a' tached to the anterior
and the other to the posterior angle of that bone, these two insertions being
united by a tendinous arch which bridges over the origin of the subsca-

face of the scapula

pularis.

Muscles of Shoulder.
Long Abductor of Arm {Scapular Portion of the Deltoid)
small muscle.

It arises

is relatively

pula, as well as from the fascia covering the subspinatus.

rived form a single muscle of a quadrilateral form, which

The
is

fibres so de-

inserted into

the outer bicipital ridge of the humerus and into the bicipital groove.
is

a

from the inferior extremity of the spine of the sca-

to be observed that this

muscle

is

It

not divided into two parts as in the

horse.

Teres major {Adductor of the

Arm)

arises

from the upper fourth of the
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posterior angle.

It passes

inserted by a ribbon-like tendon into the

inner surface of the shaft of the humerus, about 2 inches below the head.
Posteriorly this muscle receives the anterior fibres of the great dorsal

muscle.
Teres minor {Short Abductor of the
the posterior border of the scapula.

Arm) arises from the middle half of
The fibres run downwards and for-

wards, parallel to the subspinatus, and terminate by being inserted into
the fascial origin of the external head of the triceps.

Superspinatus (Antea spinatus) arises from the supra-spinous fossa of
the scapula and from the fascia covering it, and

is

inserted into the upper

border of the great tuberosity of the humerus, as well as into

its

lesser tu-

Between these bony attachments the fibres are inserted in a
similar manner to those of the deep pectoral muscle, by means of a strong
fibrous band which arches over the long head of the biceps.
Subspinatus arises from the surface of the subspinous fossa and from
the fascia which covers the muscle. The fibres end in a stout tendon which
berosity.

is

attached to the outer surface of the great tuberosity of the humerus.

Subscapularis arises from the ventral surface of the scapula, with the exception of that portion which receives the insertion of the great serratus
its fibres

pass downwards to be inserted by means of a strong tendon into

At

the inner surface of the lesser tuberosity of the humerus.
this

muscle

is partially

its

origin

divided into three portions, the central one being

bridged over by the tendinous arch of the great serratus.

Anterior Humeral Megion.
Coraco-humeralis arises along with the biceps from tbe coracoid process
of the scapula, and

is

attached by means of a linear insertion into the

whole length of the inner surface of the shaft of the humerus.

Long Flexor of Forearm (^Biceps) is a single-headed muscle which arises
by means of a thick flattened tendon from the coracoid process of the scaThis tendon, passing over a trochlear surface on the superior expula.
tremity of the humerus, gives place to a fleshy belly which terminates
in a strong flattened tendon.

the outer

is

This tendon divides into two parts, of which

inserted into the inner border of the radius close to its head,

whilst the inner, passing

ofi^

at right angles, is inserted into tbe inner border

of the olecranon process of the ulna.

Short Flexor of Forearm arises from the posterior surface of the shaft of
the humerus immediately below the head, as well as from the outer surface of the root of the great tuberosity.

the external surface of the humerus, and

The muscle winds
is

spirally

round

inserted by a flattened tendon

into the inner border of the shaft of the ulna just below the olecranon

process.
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muscle possesses four distinct heads,

outer head has an almost horizontal origin

extending from the lower border of the

articular

surface of the head

of the humerus, as far forwards as the outer surface of the base of the

This head receives the fibres of insertion of the teres

great tuberosity.

minor.

The middle head

margin of the scapula

is

the largest, and arises from the posterior

about two thirds of

for

its

length.

A

third head

is

attached to the posterior surface of the shaft of the humerus immediately

above the olecranon fossa, whilst the fourth head has an oblique linear
origin

The

from the inner side of the upper half of the shaft of the humerus.
from these different sources terminate on a single stout

fibres derived

tendon which

is

inserted into the olecranon process of the ulna, after giving

an offshoot to the fascia on the back of the forearm.

The

third head de-

scribed above corresponds to the anconeus {Epicondylo-olecranius).

Muscles of the Forearm

:

Anterior Sadio-ulnar Region

Anterior Extensor of Metacarpus

is

:

Extensors.

a broad fleshy muscle which arises

from the whole length of the external condyloid ridge of the humerus, and
also from the anterior part of the capsular ligament of the elbow-joint.
It
is

inserted by a stout tendon into the anterior border of the head of the

great metacarpal bone.

Oblique Extensor of Metacarpus arises from the middle third of the ex-

The muscle crosses from without inwards,
and ends on a tendon which, passing underneath the extensor of the phalanges and superficial to the anterior extensor of the metacarpus, is inserted
ternal surface of the radius.

into the inner small metacarpal bone.

Anterior Extensor of Phalanges consists of two distinct portions.

The

inner arises along with that portion of the anterior extensor of the meta-

carpus which

is

attached to the capsular ligament of the elbow-joint, and

forms a fusiform belly which terminates on a tendon opposite the lower end
of the radius.

This tendon forms an expansion in front of the metacarpo-

phalangeal articulation, from which three bands pass to be inserted into
the inner, outer, and dorsal surfaces of the second phalanx of the inner of

The outer portion

the two anterior toes.

of the muscle arises from the

outer side of the external condyle of the humerus, by fleshy fibres from the
posterior aspect of the upper extremity of the radius,
rosis attached to the

this

head a tendon

anterior digits,

its

and from an aponeu-

lower half of the posterior border of the ulna.

is

given

off,

which

is

;

but in addition

two
same

distributed to the outer of the

insertion resembling that of the tendon of the

muscle to the inner toe

From

it

also gives off, about the middle

of the metacarpus, a lateral slip which passes to the terminal phalanx of
the outer of the two posterior toes.

Long Extensor of

the Phalanges.

— This

arises

by two heads, one of

I
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attached to the outer side of the external condyle of the humerus,

and the other

below the olecra-

to the outer surface of the radius 3 inches

The first head ends on two tendons, of which the stronger passes
downwards in front of the metacarpo-phalangeal articulation, lying between

non.

the two tendons of the preceding muscle, below the expansion of which
divides into

two

slips,

of an anterior toe.

each of which

The other and

is

it

inserted into the terminal phalanx

smaller tendon passes

down

to be in-

serted into the last phalanx of the inner of the two posterior toes.

The

second head terminates in a tendon which unites with that of the long extensor opposite the wrist-joint.

Note.

—The anterior

and long extensors have been thus described

for

may be

re-

With

the sake of clearness.

reference to their action, they

garded as different parts of the extensor pedis of veterinarians.

Posterior Radio-ulnar Region

:

Flexors.

External Flexor of Metacarpus arises by means of a stout tendon from
the posterior border of the external condyle of the humerus.

along the outer and posterior aspect of the forearm, and

It passes

by
means of a tendon common to it and to the following muscle into the pisiform bone, as well as into the proximal extremity of the great metacarpal
is

inserted

bone.

—

Oblique Flexor of Metacarpus. This muscle originates by two heads,
one from the inner side of the olecranon, and the second from a depression

on the inner side of the internal condyle of the humerus. These two heads
upon a tendon which blends with that of the preceding muscle and

unite
is

inserted along with

it.

Internal Flexor of Metacarpus (Palmaris magnus) arises from the inner

condyle of the humerus, below the origin of the oblique flexor, and terminates on a rounded tendon, which

is

inserted into the inner

and posterior

border of the proximal end of the great metacarpal bone.

Flexor sublimis Digitorum arises together with one of the heads of
origin of the

from the posterior border of the inner

flexor profundus

condyle of the humerus.

The muscular

fibres terminate at the

lower end

of the forearm in two tendons which pass along the whole length of the

metacarpal bone, and are perforated opposite the metacarpo-phalangeal
articulations for the transmission of the corresponding deep flexor tendons.

Each

is

inserted

by means of two

slips into

the base and sides of the second

Behind the wrist-joint this
phalanx of each of the two anterior toes.
muscle is connected by means of two tendinous slips to the tendon of the
deep flexor on

its

inner side and to the pisiform bone on

outer side.

and an

common

with the

outer.

The

inner head

is

the stronger, and arises in

flexor sublimis, whilst the outer
«

its

Flexor profundus Digitorum arises by two heads, an inner

olecranon process.
less

divisible

into

head

is

attached to the inner side of the

is more or
These end behind the wrist on a single

The inner head of the muscle, moreover,
two

parts.

.
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joined by the long slender tendon of the outer head.

single tendon thus

as far as the metacarpo-phalan-

formed passes down
it divides into two

geal articulation, where

parts, each of which, after per-

forating the corresponding tendon of the flexor sublimis,

is

prolonged to

the terminal phalanx of an anterior toe.

Muscles of the Hind Limb

:

Gluteal Begion.

Long Vastus is a large muscular mass which arises from the middle line
of the sacrum posteriorly, from the upper border of the ischium, and by a
strong tendon from the tuberosity immediately below that border.

The

fibres

pass outwards and downwards, the anterior ending on a special tendon
which is inserted into the outer border of the patella, blending with the
insertion of the extensor mass, whilst the remaining fibres

end on a strong

aponeurosis which covers the upper half of the external muscles of the leg
Superficial Gluteus arises from the outer surface of the ihac bone,

reaching as far back as the sciatic foramen, from a strong aponeurosis
covering the muscle, and from the fascia lumborum ; the fibres pass almost
directly

backwards and converge to be inserted into the upper and poste-

rior borders, as well as into the outer surface of the great trochanter of the

femur.

Deep

Gluteus.

—This muscle

lies

under cover of the preceding, and

is

hi-

laminar, the two laminae being united along their inferior borders, but separated posteriorly where the sciatic nerve passes between them.
ficial

The super-

part arises from the external surface of the iliac bone, the deeper

portion from the outer surface of the ilium in front of the sciatic notch,

from a fibrous membrane which covers the notch, and also from the great
sciatic ligament.
The fibies from both laminae converge, and are inserted
into the anterior surface of the great trochanter, as well as into the adjacent

part of the shaft of the femur.
It will

be observed that we have only described two glutei muscles.

bilaminar character of the deeper of these indicates

its

with the two deeper glutei muscles usually described in the horse

may be

The

probable homology
;

or

it

that they correspond only to the deepest gluteus, which in the

Ruminants is described by Chauveau as being divided into two portions, each
of which is referred to by Rigot as a distinct and separate muscle.
Obturator Jnternus arises from the whole of the ischio-pubic portion
of the pelvic wall and from the inner surface of the obturator membrane.
The fibres pass obliquely forwards and upwards, and the tendon of the
muscle escaping from the pelvis through the small sciatic notch, is joined
by the fibres of the gemellus, and is ultimately inserted into a deep pit on
the inner side of the great trochanter of the femur.
Gemelli.

— These muscles are conjoined, and form a single concave muscu-

lar mass, in the concavity of

rator internus muscle

lies.

which the extra-pelvic portion of the obtu-

The muscle

takes! ts origin from the border of
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the small sciatic notch, and joining the obturator internus tendon
ted along with

is

inser-

it.

Square Crural Muscle (Quadratus Femoris) is attached internally to the
under cover of the posterior fibres of the

Inferior border of the ischium,

long vastus the fibres form a flattened band which passes transversely
outwards to be attached externally to a bony ridge on the shaft of the femur,
which is continuous with the posterior border of the great trochanter.
;

Obturator Externus arises from the pubic bone external to the origins
of the adductor longus and pectineus, from the ischium behind the obturator foramen, and from the outer surface of the obturator membrane the
tendon of this muscle coalesces with that of the obturator internus, and is
;

inserted along with

it.

Pelvi-femoral 'Region.
Psoas Magnus

arises

from the transverse processes and bodies of

all

the lumbar as well as of the last two or three dorsal vertebrae, and before

passing out of the cavity of the pelvis unites with the iliacus, with which
insertion

its

is

described.

Iliacus arises

from the external border of the

ilium, as far

acetabulum, and from nearly the whole of the

iliac fossa.

back as the
Its tendon

and the two are inserted together
and about an inch of the shaft of the femur below

unites with that of the foregoing muscle,
into the small trochanter,

that process.

Psoas Parvus.
to that muscle,

—About half the
and

arises

size of the psoas

magnus,

lies internal

from the bodies of the same vertebrae which

afibrd attachment to the latter.

Its

tendon

is

inserted into the ilio-pecti-

neal eminence, as well as to the adjoining portion of the ilio-pectineal line.

Anterior Femoral Region.
The Muscle of the Fascia Lata {Tensor Vagince) arises as a fleshy
bundle from the anterior extremity of the crest of the ilium, from about

two inches of the surface of the bone immediately behind the crest, and
also from the fascia covering the superficial gluteus the posterior fibres of
the muscle end in the fascia covering the outer side of the thigh, whilst the
anterior (which form the larger part of the muscle) run downwards to
join the extensor tendon of the knee.
Long Adductor of the Leg {Sartorius) arises fleshy from the anterior
;

by a tendon from the ilio-pectineal line, and from
form a ribbon-like muscle which lies in the interval between the other adductors and the extensors.
It is inserted into
the inner border of the ligamentum patellae and into the inner side of the
upper end of the tibia. Its insertion is united with the upper border
of the tendon of insertion of the gracilis.
Vastus Externus. This muscle arises from the anterior margin of the
inferior spine of the ilium,

the

iliac fascia.

The

fibres

—

great trochanter, from the upper half of the linea aspera, and from the
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upper three fourths of the external surface of the shaft of the femur.
The muscle is inserted along with the rectus femoris.
Vastus Internus takes

its origin from the anterior intertrochanteric
from the upper half of the internal surface of the shaft of the femur,
and from the upper three fourths of the anterior surface of that bone.

line,

The

fibres

blend with those of the preceding muscle, and are inserted along

with those of the next muscle.

Rectus Femoris arises from the inferior border of the
mediately in front of the acetabulum.

and terminate in a tendon
This tendon

on

its

is

common

to

it

bone im-

iliac

Its fleshy fibres pass

downwards,

and the two preceding muscles.

inserted into the anterior tubercle of the tibia,

it

outer side some of the fibres of the long vastus, and on

receives
its

inner

those of the long adductor of the leg.

Internal Femoral JRegion.
Short Adductor of the Leg {Gracilis).

— Has

an extensive origin from

the lower surface of the pubic bone close to the symphysis, and from a

median tendinous band which separates
band extends back

as far as the anus.

it

from the opposite muscle. This

The muscle

a broad aponeurotic tendon, the upper half of

is

inserted by

which

is

means of

attached to the

inner border of the tibia, whilst the lower half unites with the fascia cover-

ing the inner head of the gastrocnemius.

Pectineus arises from the inferior border of the pubis close to the gracilis.

It passes

downwards, and winds round the middle of the femur to

be inserted into the posterior border of the shaft of that bone.

Adductor Femoris

arises

from the outer surface of the body of the

pubis, between the origins of the pectineus

and semi-membranosus, and

inserted into the posterior border of the femur,

its

is

insertion corresponding

to that of the pectineus, but extending a little further

down.

Posterior Femoral Eegion.

Semi-membranosus
its

origin extending

arises

from the external surface of the pubic arch,

from the posterior extremity of the symphysis to the

tuberosity of the ischium.

Its insertion is into the

lower third of the in-

ternal condyloid line of the femur, into the internal lateral ligament of the

knee-joint,

and into the internal tuberosity of the

Semitendinosus.

—This

muscle

arises,

tibia.

together with the vastus longus,

below the tuberosity of that bone,
and from the upper border of the
ischium.
The fibres form a thick fleshy mass, which lies parallel to the
posterior border of the vastus longus, and is inserted beneath the gracilis
into the inner border of the upper part of the shaft of the tibia, and also

fi'om a special tubercle of the ischium

as well as

from the tuberosity

itself,

into the fascia covering the gastrocnemius.
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Posterior Tibial Region.

:

Gastrocnemius arises by two heads, one from the outer, and the other

from the inner condyloid ridge of the femur. The heads unite together
tibia, and are inserted by means of a stout

about the lower third of the

tendon which

two

splits into

parts, a superficial

and a deep.

The

superficial

extends as far as the lower end of the metatarsal bone, where

it

divides

into two slips which are inserted into the bases of the second phalanges of

the anterior toes.

Between these

slips

the tendon of the flexor perforans

The deeper portion

passes forward to the toes.

of the tendon

inserted

is

into the tuberosity of the os calcis.

This description includes under one head both the flexor perforatus and

With

gastrocnemius, these two muscles being inseparably united.
rence to the muscles of this region

we have departed

slightly

refe-

from the

nomenclature of Chauveau, our plantaris forming a portion of his flexor
perforatus.

Soleus

cnemius.

is

fusiform and arises along with the outer head of the gastro-

It terminates

Plantaris

is

by joining the tendon of

this latter muscle.

a delicate muscle which arises from the external condyloid

ridge of the femur, and from the posterior part of the capsule of the kneeIt

joint.

terminates by blending with the outer head of the gastrocnemius.

Popliteus arises by a strong tendon from a pit on the outer side of the
external condyle of the femur.

Its fleshy belly is inserted into

the upper

third of the posterior surface of the tibia.

Flexor perforans digitorum.

head
tibia.

is

— Arises

by three heads.

The

superficial

attached to the posterior border of the external tuberosity of the

The two deeper heads

upper two thirds of the
aff'ords insertion

tibia

arise,

one from the posterior surface of the

with the exception of so

much

of the bone as

to the popliteus, and from an intermuscular septum at-

tached to the external border of that bone

;

whilst the other springs from

the internal and lower half of the oblique line of the tibia,

and separates

the second head of origin of this muscle from the popliteus.

The tendons

derived from the

first

and second heads unite opposite the lower end of the

and are joined below the ankle-joint by that of the third head. The
thus formed passes as far as the lower end of the metatarsal bone, where it divides into two slips, one of which is inserted into

tibia

common tendon

the base of the last phalanx of each of the anterior toes, after passing be-

tween the tendinous slips supplied to the same toes by that part of the gastrocnemius which corresponds to the flexor perforatus. The third head of
origin of the flexor perforans corresponds to the oblique flexor of the pha-

langes of Chauveau.
Interossei.

—These

are represented almost entirely

by ligament corre-

sponding to the suspensory ligament of the fetlock in the horse.
sists

It

con-

of a stout musculo-tendinous band, which extends along the whole

length of the metatarsus.

The muscular portion does not appear to be
Above the metatarso-phalangeal articu-

arranged in any definite manner.

;
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band divides into three portions, a central and two

lateral

;

the

central portion after being connected to the sesamoid bones in this region
is

inserted into the bases of the

first

phalanges of the two anterior toes

the lateral portions pass one along the outer, and the other along the inner
side of the metatarso-phalangeal joints to terminate

on the dorsal aspect

of the second phalanges of the anterior toes, by uniting with the extensor
tendons.

Anterior Tibial Itegion.
Flexor of the Metatarsus arises by two heads.
One is attached by
means of a strong tendon to a pit on the front of the external condyle of
the femur, as well as by muscular fibres to the outer surface of the anteThe fibres give place to a stout tendon which passes berior tibial spine.
neath an annular ligament situated just above the ankle-joint, and is inserted into the inner side of the upper end of the great metatarsal bone,
after being perforated by the tendon of insertion of the second head of the
muscle. This second head is attached superiorly to the outer side of the
anterior tibial spine, to the outer side of the shaft of the tibia, and to a
stout fascia which conceals the tendon of the first head.
The tendon of
the second head passes beneath the annular ligament, perforates that of
the

head, and

first

is

inserted immediately below

it.

Peroneus (lateral flexor of phalanges) arises from the external tuberosity of the tibia behind the extensor of the toes, and from a strong inter-

muscular septum which separates
site

it

from the neighbouring muscles oppo-

the upper two thirds of the tibia.

Its

tendon of insertion passes along

the outer side of the ankle and beneath the inferior annular ligament to
the lower end of the metatarsal bone, where

which

is

it

forms a flattened expansion,

inserted into the dorsal aspects of the second phalanges of the

anterior toes.

Extensor of the Phalanges arises by means of two muscular bellies from
the outer condyle of the femur these end on separate tendons which pass
;

together beneath both anterior annular ligaments as far as the lower end of
the metatarsal bone.

The inner tendon

unites with the fibrous expansion

formed by that of the peroneus, whilst the outer divides opposite the metatarso-phalangeal articulation into two slips, which pass to be inserted into
This latter tendon is morethe terminal phalanges of the anterior toes.
over joined about the middle of the metatarsal bone by a small fleshy slip

which

A

arises

from the proximal end of that bone.

muscle, which appears to have no representative in the horse, and

which forms as

it

were a second flexor of the metatarsus, arises from the

outer sui'face of the external tubei-osity of the tibia and from the fascial
It ends on a delicate tendon which
on the posterior and external aspect of the mebone about one inch below its upper end.

septum between
is

it

and the peroneus.

inserted into a deep pit

tatarsal
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Body and Abdominal Muscles.
Panniculus Carnosus

strong and arises from an aponeurosis covering

is

the buttock, from the region of the knee-joint, and from an aponeurosis

which covers the dorsal region

;

the fibres pass obliquely forward and down-

ward, the posterior ending in the abdominal aponeurosis, whilst the anterior
fibres

converge and end on the fascia covering the

External Oblique
as

many

by seven

arises

of the lower ribs

;

it is

axilla.

from the outer surfaces of
inserted in the usual manner upon the abdigitations

dominal aponeurosis.
Internal Oblique arises from the outer half of Poupart's ligament, and
from the anterior half of the crest of the ihum. Those fibres of the muscle
which arise from the ilium are inserted into the last rib, whilst the re-

mainder of the muscle terminates upon the abdominal aponeurosis.
Transversalis.

—This muscle

arises

through the medium of the lumbar

aponeurosis from the transverse processes of the lumbar vertebrae, as well
as

from the posterior margin of the thorax as

cartilage of the fourth last rib.

far

forward as the tip of the

It is inserted into the

abdominal aponeu-

rosis.

Rectus Abdominis has a tendinous origin from the median raphe which
separates the adductor muscles of the thighs.

The muscle

is

inserted into

the cartilages of the posterior ribs.

CoNCLUDiNa Eemabks.
Having now completed the account of our observations, it may
be as well that we should add a few words by way of comparison
of the anatomy of the Elk with that of other Ruminants.
In respect of the large size and compound nature of the buccal papillae,
this animal differs from most of the Cervidae in which they are
simple and conical in form, and agrees rather mth the Camel and
The tongue, viewed either with reference to its form or
Giraffe.
the arrangement of its papillae, does not deviate essentially from
Professor Garrod* says with regard to the

the Cervine type.

—

The rumen varies as to the shape and
its mucous membrane.
In most of
the smaller species the folds which constrict the viscus, as well
as the pouches between them, are covered internally with villi,
though these are larger in the latter situations. In most of the
larger species the villi are absent on the folds, and are largest in
stomach of Ruminants

distribution of the

:

villi

"

on

the middle of the pouches."

Alces therefore agrees with the

smaller species of Ruminants, and not with the larger, as regards

the distribution of the

villi,

whilst their spatulate form recalls to

mind the exceptional appearance of these structures
* Proceed. Zool. See. 1877, p.

3.

in the

Rein-
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deer * rather than the cylindrical form which they present in the
majority of the Cervidse.

Shallowness of

its

cells characterizes

most part the Cervine reticulum and in respect of this
divisionof the stomach, the Elk agrees with the majority of Deer,

for the

;

including the Reindeer, in which, according to Professor

the cells are extremely shallow.

The laminae

Owenf,

of the psalterium in

the majority of Deer are, according to Prof. Grarrod, quadruplicate

and to this general observation the Elk forms no exception at the
same time it is to be observed that in this animal the smallest
laminse are represented by rows of papillae, an arrangement which,
according to the tables of the author just named, is also met with
in certain species of the genus Oervus, but which is by no means
so common as that in which the papillae have completely coalesced
to form continuous laminge.
The greatest divergence from the
;

Cervine type, so far as the alimentary canal of the Elk

is

concerned,

found in the comparative lengths of the small and large
intestines.
According to Meckel J the small intestine in the Ceris

to be

measures more than twice the length of the large,
an observation which is substantiated by a reference to the tables
of Prof. Garrod§, whereas in the Elk the large and small intestines
are of nearly equal lengths.
In this respect the Elk agrees more
closely with the Camelidae, in which, according to Meckel, the
small and large intestines are of equal length, than with other
members of the genus Cervus, only one species of which {Oervus
elaphus) at all approaches these measurements, and in it the

vidse as a rule

length of the small intestine exceeds that of the large by one
third.

"With regard to the comparative lengths of the caecum and large
intestine, as well as the absence of a gall-bladder, Alces agrees

with the Cervidse in general.
Passing now to the generative organs, we find that Leuckartjl
figures in the Stag vesiculse seminales which are almost the counterpart of those

we found in

the Elk; and the resemblance between

the genitals of the two animals

is

further borne out by the ab-

sence of a prostate gland in both.

According to Pittard^ and

Murie**,

it is

possible that these vesiculse

may represent

* Owen's 'Anat. of Vertebrates,' p. 471.
t Ibid. p. 472.
X Cyclopaedia of

Anatomy, Oobbold,

art.

Ruminantia.

§ Loc. cit. p. 5.
II

^

Cyclopaedia of Anatomy,

art.

Vesicula prostatica.

Cyclopaedia of Anatomy, art. Vesicula seminales.

** Proceed. Zool. Soc. 1870, p.

3.52.

the pros-

THE AISTATOMT OF THE ELK.
tate as well

;

389

but this view appears to us to be untenable, inasmuch

as the vesiculae of these deer are true diverticula of the vasa deferentia,

and that each opens into the urethra along with the vas

deferens of the same side.

Cowper's glands are present in several

species of Oervus, whilst in others they are absent.

Their pre-

sence would appear to be of no great importance in determining
the classification of this group.

They are absent

in

Gemis

ela~

which in some respects approaches closely to the Elk, in
which they are present. The large size and peculiar form of the
vesicula prostatica above described differs much from the rudimentary organ figured by Leuckart* in the Stag, but closely resembles the corresponding organ in the Groat. Unfortunately the

pTius,

very limited number of observations on

its

configuration in diffe-

rent species of Deer prevents any general conclusion being drawn
its arrangement in this group.
The glans penis, to the
form of which as an element of classification of the liuminants

regarding

some weight, in the Elk resembles more
any other species
figured by the author just named.
Comparative deductions respecting the myology of the Elk do
not seem advisable until it be completely worked out. So far as

Garrodf

Prof.

attributes

closely that of Gervus casJimerianus than that of

the muscles of the limbs are concerned, they are seen to closely
resemble those of the Ox and Sheep amongst Ruminants. Owing
to the
is

want of

definite information

on the myology of

Cervidse,

it

impossible to arrive at any conclusions regarding the comparison

of the Elk in this respect with the animals to which

it

is

most

closely allied.

Taking into consideration, however, those anatomical features
of the Elk which are brought out in the foregoing description,

there can be no doubt but that they lead to the conclusion that
is a true though somewhat aberrant
Deer at the same time it appears doubtful if the
deviation from what may be called the normal Cervine type is

in all essentials the animal

species of

;

sufficient to justify the creation of a sejDarate

genus for the recep-

tion of Gervus alces.

DESCEIPTION OF THE PLATES.
Plate VI.
Fig.

1.

2.

Dorsum of tongue showing papilla (half natural size).
Mucous membrane of the cheek with papillae (natural size).
* Cyclopedia of

Anatomj,

t Proceed. Zool. Soc. 1877.

art.

Vesicula prostatica.

—

;;
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Fig. 3. Papilla of the

mucous membrane

4.

Outline of liver (reduced).

5.

Larynx from behind.

of

rumen

(natural size).

Plate VII.
Fig. 6.

Male generative organs. The outline of the bladder is seen through
The lettering applies as folio vps
a a, testicles
the peritoneum.
h b, vasa deferentia c e, vesiculje seminales d d, Oowper's glands
:

;

e,

intrapelvic portion of urethra

penis

;

h

/,

penis

i,

;

;

bulb of urethra
;

b,

;

gg, erectores

vesicula prostatica

k,

showing the single

Intrapelvic portion of the urethra laid open,

opening

8.

penis

h, retraetores

;

ureters.

l.l,

7.

;

common

to the

two seminal ducts

:

a,

muscular

fibres

erectile tissue.

Glans penis.

On the Geographical Distribution of the G-ulls and Terns {Laridce).
By Howard Saunders, E.L.S., F.Z.S.
[Read April

To

18, 1878.]

who hare only a general knowledge of the family of the
which comprises the subfamilies SternincB (Terns), Bhynchopsince (Skimmers), Larince ((xuUs), and StercorariincB (Parasitic
those

Laridse,

Gulls),

may seem

it

that there

is

but

little to

be said respecting

the geographical distribution of a group whose conditions of existence being almost entirely dependent

upon water, and,

in the

majority, marine, are therefore particularly favourable to disper-

sion and general distribution,
specialized forms.

A closer

and opposed to the development of

investigation of the subject shows,

however, that whereas some members of the family have an ex-

many remarkunknown to us,

ceedingly wide range, there are, on the other hand,
able and isolated forms which, for reasons as yet

are restricted to very narrow geographical areas.

stances

it is

members

not

of the

between closely

and

in other cases the existing gaps

same group

;

allied species

may be

explained, with a fair show

place in the geographical features of the area

must often be a matter

it

powers of

flight

in-

the connexion with the other

of probability, by the alterations which are

even then

In some

difficult to trace

wonder that birds of such
use the word) to remain
when the causes which formerly might

should consent

within such confined limits,

known to have taken
now inhabited. But

(if

I

for

may

have proved a barrier to their extension have for ages disappeared.
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however, several remarkable instances of this apparently

are,

voluntary restriction which are not to be accounted for by defi-

These

ciency or variation in food, nor even by climatic changes.
cases are

more frequently to be found amongst the GruUs (Larince)

which, being to a great extent omnivorous, are the scavengers of
the shores

;

whilst the Terns (Sternince) obtain their sustenance

and are

almost entirely from the sea or from inland waters,

by their slender shape and length of wing, obviously adapted
for long and sustained flights.
Yet even amongst the Terns there
are several remarkable cases of isolation and restriction and it

also,

;

is

group that we are more especially enabled to trace seveinteresting links in the chain of dispersion accompanied by

in this

ral

gradual variation.
It

not necessary to occupy more space with preliminary

is

remarks; but I

my

observe that

past seven years lead
cies of

me

my

investigations during the

to accept about 53 recognizable spe-

Terns and Skimmers, 50 of Gulls, and 6 of Skua

Grulls,

a considerable reduction from the 160 species upheld by Bonaparte in his latest revision of the Longipennes.

Even

accepted species, there are, however, several which are

than climatic varieties, and they
course of

my remarks upon

will

of the

little

more

merely be alluded to in the

the general distribution of the groups

is it my intention to lay any stress
and accidental stragglers to places far removed from
their normal habitat, especially where these apparitions are those of
immature birds, which generally wander far more than adults my

of which they form part.

upon

Nor

solitary

—

object being to bring forward the broad features of the geogra-

members of this family, without dwelupon trifling and irrelevant exceptions.
For convenience of treatment it will be better to commence
with the Stercorariince, or Skua GruUs {Lestridincd, lUiger), which
Two out of the four
inhabit the Arctic and Antarctic seas.
northern species are very closely allied. The most Arctic in
its habitat, Stercorarius parasiticus (L.), commonly known as
Buffon's Skua, being an elegant long-tailed form of the stouter
and shorter-tailed species 8. crepidatus (Gm.), which, to avoid

phical distribution of the
ling

mistakes, I call Richardson's Skua, a vernacular

name

originally

applied to a melanic variety of the species, but adopted as the
least liable to cause confusion.

The former breeds throughout

the regions to the north of the Arctic

circle,

in winter, both in the Atlantic and Pacific.
LllSrjr.

JOUEIf.

— ZOOLOGY, TOL. XIY.

straying southward

Its

extreme range on
28
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record being that of a young bird obtained between the Philippines and the Sandwich Islands, to which Bonaparte gave the

name

of Lestris Jiardyi; this example is in the Berlin Museum,
Eichardson's Skua has a more
it.

where I have recently examined

southern breeding-range, nesting as far down as the Orkney and
Shetland Islands, whence it goes in winter as far as the Cape of
Good Hope, and in all probability up the east coast of Africa to
Persia and the coast of Scind, being apparently the species deOn the
scribed from there by Mr. A. O. Hume as S. asiaticus.

Atlantic side of America

it

goes to Eio Janeiro, being apparently

the species described by Solander, in his unpublished MS. in the
British Museum, under the names of Larus fuliginostis and L. ni-

and it probably visits the Pacific coasts, as a solitary example which I refer to this species was obtained by Mr. Buller
Both these spein the Province of Wellington, New Zealand.

gricans

;

powers of

cies possess great

and

flight, so

rob, not only the smaller Grulls,

that they are able to pursue

but also the Terns

;

and as

the latter are found in an uninterrupted succession throughout
the whole of the indicated range, there is at once an assignable

reason for great extension in the range of the latter of these two
larger and stouter species, with broad-pointed central
Skuas.

A

tail-feathers,

S.

pomatorMnus, with an Arctic breeding-range

nearly identical vrith that of S. parasiticus, has nearly as extensive a

southern range as

occurred in

West

Africa

York, North Australia

;

S. crepidafus,

immature birds having

Walwich Bay, and once at Cape
whilst in the North Pacific it has oc-

down

to

curred at the Prybilov Islands, and the Challenger ' Expedition
obtained a fine adult specimen in Inosima, Japan. In powers of
'

flight this bird is

nearly

if

not quite equal to

its

two congeners,

and the same causes probably influence its distribution.
But now, on leaving these three perfectly distinct species,we come
to three others whose distinctions are comparatively trifling, at
the same time that the gradations of diff"erences and geographical

The northern species, S. catarwhose breeding-range stretches from the coast of Norway,
the Earoes, and Iceland, away through the Nearctie region and
the Pacific, a^ipears to be nowhere nuinerically abundant, and is
It is a bold, predacious,
fast becoming exterminated in Europe.
but somewhat heavy bird, addicted at times to the slaughter of
lambs, and deriving its main sustenance from plundering the Gulls,
distribution are very interesting.

rhactes,

especially the Kittiwake {Bissa tridacfyla),

upon which, more-
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over, it seems to prey

;

H. W. Feildea found

for Capt.

species in the stomachs

and feathers of that

In winter

Skuas at the Earoes.
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it

ranges

tlie

bones

and castings of tha

down

to the Straits

and on the Pacific side
it has once been obtained, as recorded by Lawrence, at Monterey,
California.
It would probably have little chance of overtaking a
Tern, but it is quite fast enough to tyrannize over any of the
of Gibraltar, and perhaps a

smaller Gulls

and

;

it

further

little

;

interesting to observe that

is

shown,

it

has occurred in California

;

its

As

coincides with the winter range of the Kittiwake.

range

already

but descending that coast,

Skua until we enter the fish-abounding,
and therefore gull-frequented, waters of Humboldt's Current,
which cools the coasts of Chili and Peru throughout a width of
about 300 miles, and sweeps outwards to diminish the natural
heat of the equatorial Galapagos Islands. In these productive

we find no

trace of a large

cMlensis {vide P. Z. S. 1876, p.
found a large Skua,
separable from the northern 8. catarrhactes by its
differences
brighter and more chestnut underparts and axillaries
which are constant, although it is true that they are merely those

waters

is

^S*.

pi. xxiv.),

323,

—

of colour.

Its bill

is

perhaps a

trifle

more slender than that of

the northern bird, a point which should be borne in mind, because
Straits of Magellan,

on passing through the

we come

appears to stop,
ticus,

where

this species

at once to another large Skua, S. antarc-

which, although in such close geographical proximity to

more from it than 8. chilensis does from
The Antarctic Skua ranges from the Palkland

S. cMlensis, yet differs far
S. catarrJiactes

Islands

down

!

to the edge of the pack-ice, the shores of

New

Zea-

and up to Norfolk Island, and thence by way of the chain of
Kerguelen Island, St. Paul's Island, the Crozets, &c., it reaches
the Cape of Good Hope and, as a straggler, Madagascar. From
the Cape it works round by Tristan d'Acunha and the South
land,

Atlantic islands,
8. antarcticus is
bill

till

the chain

is

completed at the Ealklands again.

a uniformly dusky bird, with stronger and shorter

than either of

its

near relatives; but

it

is

interesting to

observe certain slight variations in the chain even in the selfsame

The largest birds are from the Southern Ocean, between
Zealand and the Cape of Good Hope, and they are also the
duskiest in colour those from the South Atlantic are smaller, and
species.

New

;

have a tendency to a pale
that which

is

more or

less

frill

of acuminate feathers, similar to

marked

in all the other Skuas

the three individuals obtained by the

'

Erebus

'

and
28*

'

;

whilst

Terror

;
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tlie

edge of tbe pack-ice,

now

in the British

and weird-looking birds.
Kidder
respecting the habits
given
by
Dr.
On reading the account
of this species at Kerguelen Island, where it seems to avoid
water and to prey principally upon the flesh of other birds, it is
are

wondei'fully bleached

rather remarkable that

it

should have varied so

little

;

but so far

knowledge of distribution goes, the evidence seems to point to the North Pacific as the district whence
I am quite prethe members of this group originally sprung.
pared to learn that S. cMlensis goes as far as the Gralapagos, which
would considerably narrow the gap which separates it from S. caas our present defective

tarrhactes.

a

S. antarcticus is

still

more

specialized offshoot,

from the great space which lies between New Zealand and the western shores of South America, and probably restricted from ascending the eastern coast of that continent and
the coasts of Africa by the absence from those districts of the
entirely absent

upon which it can directly or indirectly prey.
In the North Pacific, again, where the Aleutian Islands form
a broken chain between Alaska and Kamtschatka, and enclose
Behring's Sea, is found a distinct and very local species of
Kittiwake Gull {Rissa Irevirostris, Brandt), having a short stout
bill, rudimentary hind toe, a grey mantle much darker than in the
Common Kittiwake, and orange legs and feet, but which calls
Over the same area is found the Common
for no further remark.
Kittiwake, Bissa tridactyla, a species which ranges throughout
gulls

the whole Arctic and Subarctic regions, descending on the Atlantic
The vast
coasts somewhat further than on those of the Pacific.
maijority of individuals

throughout this

area, are precisely identical

but some of the Alaskan examp)les have a minute but distinctly
formed hind toe, and even a nail, although this peculiarity is
not always equally developed on both feet of the same bird
!

Inasmuch

as every other

member

of the family of the Laridse,

except Bissa, has a fully developed hind toe, it is tolerably evident
that in Bissa it has for some reason become obsolete and as the
;

survivors of the hind-toed Rissw are only found round Alaska,

it

would appear probable that the North Pacific in this case also
is the point of dispersion and variation for this genus.
Amongst the typical Gulls there are only two species. Lams
cjlaucus and L. leucopterus, which have white primaries devoid of
dark markings or " pattern " and these two range throughout
the whole Arctic and Subarctic region, including the North Pacific
;
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from Alaska to Japan. It is, however, only in the North Pacific
and North-western America that we find L. glaucescens, a gull
of similar dimensions but with faintly barred primaries, which
give

it

in effect the appearance of a washed-out Herring-gull

{L. argentatus).

clear that

it

and

is

as it

It

is

a perfectly recognizable species, but

it is

forms a connecting-link between these two groups
well-established that the Herring-gulls which are

resident furthest north are lighter in colour than southern ex-

amples,

it is

not

difficult to trace

colour through i. glaucescens,
Ij.

till

out the gradual diminution of
the total loss of

it is

reached in

glaucus and L. leucopterus. In the Herring-gull group, again,

—

all

—

them species or varieties are found in the North
Pacific.
It is there that we meet with L. argentatus of our islands,
Western Europe, and North America, as distinguished by its pale
flesh-coloured legs and pale eyelid from L. cachinnans, with its
slightly darker mantle, yellow legs, and bright brick-red eyelids,
which takes the place of L. argentatus in the Mediterranean, over
the steppes of Russia and Siberia, and coasts of Asia, and reaches

the forms

call

to the Pacific seaboard of China.

L.

affinis,

darker mantle and wings, which, however,

Eeinhardt, with a yet
still

show a

distinct

found in the
North Pacific. The explorations of Messrs. Seebohm and Harvie
Brown on the Petschora have shown us that this last species
merely visits Northern Europe and Siberia to breed at a time when
pattern in their outer primary feathers,

also to be

an almost continuous sunshine, whilst the rest of the year
passed in the brilliant atmosphere of the lied Sea and the coasts

there
is

is

is

from thence to India.

Bearing in mind the gradual increase in

intensity of colour in proportion to the

shine experienced

by

all

amount of continued sun-

these gulls, and the increasing pallor

amongst the species which mainly inhabit the north,
impossible to avoid the deduction that

which we agree to
influence.

Of the

sively Palsearctic

;

call species are

many

it

seems

of these varieties

almost entirely due to climatic

three species named, two are, however, exclu-

but on the American

side,

from Vancouver's

Island to Lower California, is found another species, L. occidentalis, Audubon, a gull with a very dark mantle, no pattern

on the outer primaries, and a short stout bill; this is an exclusively American form, but it is clearly a member of this
group.

"With the same range as L. occidentalism and restricted, like
to the western side of the

North

Pacific, is

it,

found L. californicus,
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Lawr., the largest

Ord,

is its

member

of the

group of which L. zonorhynelius,
and again, over a

nearest ally in the Nearctic region

;

found L. IrachyrliyncJius, Richards., the close ally
and representative in North-western America of L. canus of the
These three
whole Palaearctic region from Europe to Japan.
species seem to keep to their respective sides of the North
Pacific
and if we excej^t stragglers of L. californicus and L. zonorhyncJius to Japan, and of L. canus to Labrador, these inhabitants of the Nearctic and the Palaearctic regions do not appear to
overlap nevertheless the North Pacific is the only area within
which they are all found, and seems in this case also to be the
similar area

is

;

;

point of dispersal.

This brings us to the consideration of another

natural group, the members of which occur throughout the whole
of the Pacific, both north and south, but

more particularly

in

the latter.

In the typical Gulls the barred
the hood

tail is

a mark of immaturity, and

usually the sign of breeding plumage

but there is a
group in which these conditions are partially or entirely reversed.
The coasts of China and Japan are frequented by L. crassirostris,
Vieill., a medium-sized gull, which has a slight tendency to a
brownish hood when young, but which in the adzolt state has a pure
white head and underparts, a dark grey mantle, and a tail crossed by
is

;

On the Calif ornian side is found L. Jieermanni,
same size, with a still more distinct hood in the immature stage, w^ith more black on the tail, and underparts of a sooty
grey colour, which fades away on the head into a pale grey in the
fully adult. Tet further south, on the coasts of Peru and Chili, is
L. helc}ieri,Yigor8, a stout^billed gull, with a very marked hood in
the early stage, but which when adult is much like L. crassirostris,
except that its mantle is decidedly black. On the same coasts
occurs a much slenderer and more elegant species, L. modestus,
Tsch., with rather delicate tarsi this also has a decided hood
when immature, but in the adult the dark grey of the underparts
fades into a pale colour, and becomes almost white on the head
and forehead. In the Gralapagos archipelago, and nowhere else,
is found a much stouter and coarser gull, L.fuliginosus, Gould,
of a nearly uniform sooty hue, and bearing a hood in the adult as
well as in the immature plumage. At the very extremity of the
district, and extending some distance beyond it, ranging from the
Straits of Magellan to the Palklands and South Shetland Islands,
comes an aberrant species, of which it cau only be said that its
a broad black bar.
of about the

;
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affinities are

L.

more with

.scoreshii, Traill,

group

this

tlian

397

with any other.

This

is

a gull with a remarkably short, stout, crimson

coarse feet, with somewhat excised webs, and a decided hood in

bill,

the immature stage, whilst in the adult plumage the head becomes
light coloured as in the rest of the group,
differs in

from which, again,

having a white tail like an ordinary adult

gull.

the extremity of the opposite side of the South Pacific,

New

Tasmania, and perhaps in

Zealand,

mantled gull with an enormously deep

it

Passing to

we

find in

a very large black-

bill,

L. pacificus, Lath.,

which, whilst in some points resembling the typical gull, L. dominicanus, to be considered nest, has also a black band across

the

tail,

which seems to indicate a relationship to the Pacific
regards L. dominicanus, Licht., it is an ordinary black-

As

group.

mantled, stout-billed gull, with an extensive range, reaching from

New

Zealand through Kerguelen and the intermediate islands to
South Africa, and thence to Soiith America on both sides nearly up
to the tropic of Capricorn.
So far as the southern hemisphere is
concerned it stands alone and perhaps its closest ally is the
species L. mm'inus of the northern hemisphere, although the
interval between their ranges is considerable.
To avoid re;

currence to the latter species,

it

may be

as well to indicate its

range here. The Great Black-backed GruU, L. marinus, the largest
is found throughout the greater part of the
and Nearctic regions, more especially in the North
Atlantic. In its wing-pattern it diifers from any other large gull,
and it is by no means closely allied to the Lesser Black-backed
Grull, L. fuscus, which is also confined to the northern hemisphere, but has a less extended range, being only found along
the shores of Europe, the Mediterranean, and the Eed Sea and

of

all

the family,

Palaearctic

vicinity,

not reaching to the Pacific seaboard of China, nor to

the American side of the Atlantic.

The

latter is a

long-winged

elegant species, with yellow legs and a comparatively small foot,

and is apparently closer to L. qffinis, Reinh., than to any other.
Eeturning to the southern hemisphere, we find there a small
and isolated group, all the members of which are very closely allied.
In New Zealand the representative is L. scopulinus, Forst., a
small gull with grey mantle, head, tail, and underparts white,
and red bill and feet. In Australia, Tasmania, and New Caledonia
it is

replaced by X. novce-hollandice, Steph., which merely differs

from

it

in its slightly larger dimensions

in the pattern of the

primaries.

and a

trifling variation

Then, without a link in the
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chain, for

no similar gull occurs on Kerguelen or any o£ the

termediate islands, a closely

allied,

i. hartlauhi, turns up at the Cape of Grood Hope.

cies,

in-

but perfectly separable spe-

Zealand also produces another species, L.

New-

hulleri, Potts, belong-

ing to the same group, but varying rather more in its wing-pattern
from L. scopulinus than that species does from the other two.
L. hulleri seems to be rather a frequenter of inland waters, but
all the others are sea-gulls, and, as has been observed, they form
an isolated group. Bonaparte united them in the same subgenus
with L. gelastes of the northern hemisphere but the resemblance
between them seems to me to be extremely superficial.
It is generally admitted that at one time Europe was united
to Northern Africa at the Straits of Gribraltar, and again at Cape
;

Bon

in Sicily, the present

two great

Mediterranean sea being then divided

These barriers have long been broken
down, yet there exists a gull which even now scarcely strays

into

lakes.

beyond the ancient
cies is

limits of one of these inland lakgs.

This spe-

L. audouini, Payr., a long-winged bird similar to and nearly

as large as a Herring-gull, but with black legs

and a cherry-red

crossed by a double transverse zone,

its

headquarters being in

the vicinity of Corsica and Sardinia, and

its

occurrence has never

bill

been authenticated beyond Spain on the one hand, and Sicily on the
other. There are scarcely two other species which have so circumscribed an area, and in a sea-gull this isolation

On

is

very remarkable.

the same waters, but with an extension of range as far as the

Red

Black, Caspian, and
lastes,

seas,

and thence to Scind,

is

found L. ge-

a slender gull, which, although devoidof a hood at

all

seasons,

with those species which bear a coloured hood in
the breeding-season only, and which have next to be considered.

has close

The

afiinities

typical

Hooded Gulls

medium-sized birds
is

;

and

are,

wdth one exception, small or

as regards

number of species,

the group

better represented in the northern hemisphere than in the

southern.

Indeed the whole of the south-eastern portion of the

globe can show but one solitary species, L. phcdoceplialus, Sw., a

South-African form with a pale grey hood, closely allied

to,

in fact, only just separable from, L. cirrliocephalus, VieilL,

and,

which

inhabits the opposite coast of Brazil and the Eio de la Plata
States,

and has

Pacific near

being

also,

Lima.

strange to say, been twice obtained on the

How

it

gets there

absolutely unbridged,

African species

is

probably an

is

not known, the interval

but the fact
off'shoot of the

is undoubted.
The
American form,inas-
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mucli as beyond the Neotropical district no other hooded gull is
known to exist in the southern hemisphere. The Neotropical re-

which has been so well worked out by Messrs. Sclater and
two of which, L.

gion,

Salvin, possesses three other indigenous species,

maculipennis, Licht.,

audi, glaucodes, Meyen, only

degree in the pattern of the wing-feathers.
tribution

is,

differ in a slight

Their geographical

however, somewhat remarkable

dis-

—the former ranging

from South Brazil down to South-eastern Patagonia, where it stops,
its place being taken from the Falkland Islands round to Chili by
L. glaucodes.

At

the

first

glance, both these species

much resemble

our well-known L. ridibundus, L., of the Palsearctic region, and
they appear to be its southern representatives. Along the Andean

range from Chili to Ecuador
species, L. aerranus, Tschudi,

is found a much larger and handsome
which breeds on the shores and islands

Lake Titicaca and other lakes

at a considerable elevation, only

visiting the Pacific coast during the

bad weather in the mountains.

of the

Any

other Jiooded species found in this region are merely winter

visitants
lini,

from the north, and the most abundant of these is L.franTc-

a Subarctic species which breeds in the

Fur

countries,

and

ranges through North America west of the Mississippi, Mexico, and

down the

Of the remaining two American
which has black primaries, inhabits the
temperate and intertropical regions of the Atlantic and Pacific
Pacific coast to Chili.

species,

L.

coasts

and L. philadelphicd (Ord), {L. honapartii, Rich.), ranges

;

atricilla, L.,

right across Subarctic America, descending both coasts, an im-

mature straggler occasionally finding its way to the British Isles.
In the Palsearctic region, L, ridibundus, L.,is found throughout
its whole extent, descending in winter as far as 15° N. lat.
On
the Indian coast

it

then impinges upon the domain of

its

stouter

which has its summer
home in the lakes of the lofty tablelands of Tibet and Mongolia.
Straggling along the Atlantic coast, but in the main confined to
the Mediterranean and Black seas, is L. melanocephalus, Natt.
whilst that giant amongst the black-headed gulls, L. iclithyaeUis,
ranges from the Mediterranean to the Bay of Bengal. Along
the coasts and over the inland waters of China and Mongolia is

relative L. brunneicepJialus, Jerd., a species

found a very peculiar

gull,

L. satmdersi, with which

my

lamented

Mr. E. Swinhoe did me the honour of associating my
name it has remarkably slender feet and tarsi, resembling those
of a marsh-tern, with a very stout and powerful bill. The smallest
friend the late
:

of

all

the gulls, L. minutus, Pall, ranges over the whole Palse-
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and in its immature plumage, and in the pattern of its
In the
adult, seems to have no very close allies.
Red Sea are found two species, the more specialized of which,
arctic region;

when

primaries

L. leuGophthalmus,
extends

pricJiii
rica,

its

is

restricted to those waters, whilst L. hem-

range as far as Scind; like L.

atricilla of

Ame-

they have black primaries, but there are no other points which

To sum up the evidence

indicate any special affinity.

afforded

by the distribution of the Hooded Grulls,it cannot be said to amount
to much more than a general indication of an origin in either the
Palsearctic or Nearctic region, probably the latter, as it is from
thence that they have been diffused fas ar as the extreme southern

American continent.
The genus Pagophila calls for

limits of the

one

coarse,

remark

little

Ivory Gull, P. eburnea, and

species, the

;

it

contains but

a well-marked,

is

and purely Arctic form, ranging from Novaya Zemlya to

Spitzbergen and Baffin's Bay, but not being as yet recorded

from any part of the North
form, the

or

Eoss's

which only thirteen

rosea, Macgill., of

to exist, has a

Another purely Arctic

Pacific.

small Wedge-tailed

still

Gull,

Bhodostethia

known

specimens are

more circumscribed range, and

its

head-

quarters appear to be Melville Peninsula, Boothia Felix, and

perhaps the region between Spitzbergen and Pranz-Joseph land.
This beautiful species
collar

when

breeding-plumage has a black

in

but no hood, the underparts being tinted with a rich rose-

colour, whilst the centre feathers of the tail are

somewhat pro-

longed as in the Skuas, from which group, however, it is in all
This also is an Arctic species with,
other respects far removed.

no near

The

allies.

last of the Arctic species is

a gull but slightly larger in
into a collar, and

?k

forked

size,

tail.

Xema

sahinii,

with a black hood deepening

This gull breeds right round the

Arctic circle from Greenland to the Siberian tundras north of

and has been known to push its southern migrations as
There is considerable interest attaching
to this wanderer in the tropical Pacific for at Chatham Island,
one of the Galapagos group, and situated nearly on the Equator,
was obtained one of the two existing specimens of that rarest of
a fork-tailed hooded species, which,
all gulls, X.fareata (Neb.)

lat. 74°,

far as the north of Peru.

;

—

but for a few

trifling details, is a gigantic

real habitat of

X. furcata there hangs a

X.

sahinii.

Over the

slight mystery.

can be no doubt the specimen in the British

There

Museum was

ob-

tained in the Galapagos group, the very rock (Dalrymple rock,

DISTEIBTJTIOlSr

Chatham Island)

OF THE GULLS AND TERNS.

indicated

is

;

401

the plumage seems to be

tliat

of

maturity, and the date accords with what that plumage ought to

The other specimen, which is in the Paris Museum, is stated
by Neboux to have been obtained at Monterey, California, during
the cruise of the Venus '; but that frigate also visited the Galapagos, and there may be a mistake in the locality, as Mr. 0. Salvin
has shown that such errors have occurred with other birds. This
supposition is favoured by the fact that the American naturalists
have kept a keen but unavailing look-out for it during many
years past and as the Gralapagos group is seldom visited except
by whalers and an occasional British man-of-war, it seems probable
that this is another of those forms which are not merely confined
be.

'

;

to that archipelago, but

circumstances

it is

even to a few islands of

interesting to find that

its

Under these

it.

nearest ally comes

domain ; and this approximation in the
another link in the chain of evidence respecting the

at times so close to its

Pacific

is

centre of dispersion.

These Fork-tailed

Grulls lead in a

Terns (Sternince), although, there

is

them, as shown by the shape of the

and the long wings, the

manner

to the subfamily of

a tolerably wide gulf between
bill,

the short feet and

Accordingly we find that, as a

for prolonged flight.

tarsi,

latter pointing to increased adaptation
rule, there

are fewer specialized forms than in the LariiKS, and that the range

of the majority of the species
of the Grulls.

This

is

is

wider than in the same proportion

mainly due to the conditions of their exist-

depend on fish and aquatic productions but even
under conditions so favourable to dispersion, there are not wanting
some remarkable instances of isolation. Of the larger and heavier
species, the largest. Sterna caspia, although nowhere numerically
abundant, has an immense range, being found breeding from the

tence, which

;

down to New Zealand, although
throughout intertropical America and on the west
coast of Africa by the somewhat smaller and more elegant S.
maxima, Bodd. S. cantiaca has a western Palsearctic and eastern
Nearctic and Palsearctic regions

replaced

Hope in winter, as do
both S. fiuviatilis and S. macrura, Naum., our Common and
Arctic Terns, which have a more extended range in the north,
whilst none of them are known to breed in the southern hemiFrom the Mediterranean to the Malay Archipelago and
sphere.
Nearctic range, going to the Cape of Grood
also

is found S. media, the Old- World representative of
and S. eurygnathus of tropical America whilst from

Torres Straits
S. elerjans

;
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Africa to Australia and Polynesia

we

find a large

Tern only

differ-

ing from the usual style of coloration in having a white frontlet

band

and which, in spite of local variations
and colour of mantle, seems to me to be but one species,
S. bergii, Licht.
It would be tedious to enumerate all the typical species and to give their respective ranges but there is a point
in the distribution of some of those in the southern hemisphere
at the base of its bill,

in size

;

which must not be passed over. On the coasts of Chili, the
Straits of Magellan, and the Falkland Islands is found S. hirundinacea, Less. {L. cassini, Sclater), rather larger than our Common
At Tristan
Tern, S. Jiuviatilis, and having a bright red bill.
d'Acunha, and thence to St. Paul's and Amsterdam Islands, and

down

to

Kerguelen Island, we find a very similar Tern, S. vittata,
and with the underparts washed with grey,

Grm., but smaller

macrura, but

closely resembling, in fact, our Arctic Tern, S.

having a longer tarsus.

The Tristan d'Acunha bird

is

undoubt-

but its connexion with S. liirundinacea is shown
approach to that species than is the case in St.
closer
visibly
a
by
Paul's or Kerguelen-Island examples. At Kergulen Island is also
edly

^S*.

vittata

;

found an aflined but quite separable species,
a more uniformly sooty hue, but

still

of an oceanic tern in its pointed red bill

thers
to

;

New

this species

Zealand,

is

8. virgata, Cab.,

and elongated

absolutely confined to that island.

we meet with

of

presentifig the characters
tail-fea-

Passing

very similar species, S. antarctica,

Wagler, in which the shape of the bill is somewhat modified, becoming short, stout, and considerably curved in the upper man-

—

peculiarities
dible, the webs of the feet are also more excised
which have led to its being placed by some systematists in the
genus Hydrochelidon, with which, however, it has no real afiinity.
Here the chain breaks abruptly, there being beyond this point no

connexion with South xlmerica to complete the circle. As the
northern representatives of these Antarctic species come down,
in winter at least, as far as South Africa, the point of union seems
in this case to

be the South Atlantic

;

but when and

paration took place in their breeding-range

New

it is

why

the se-

impossible to say.

Zealand also possesses one isolated species, S. frontalis, a

rather larger Tern with a white frontlet, apparently

more

closely

connected with S. cantiaca than with any other.
From the Eed Sea to the Laccadive Islands is found another of
these specialized forms, S.albigena, a slender species of the

Tern type, but washed

all

over with a sooty hue.

Common

Another mem-
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ber of the same group, S. dougalli, has a very wide range, reaching from temperate America and Europe to South Africa, Ceylon,

and the Andaman Islands, where

it

breeds, even to the northern

All these are typical species so far as shape and

coasts of Australia.

but from China and the
and Eastern Polynesia we find S. melanauclien, an oceanic species which has only a black band from
the lores to the nape, the crown being white this, again, is an isothe black crown to the head are concerned

Andamans

;

to Torres Straits

;

lated form.

In South America, from Brazil to

ther species, S. triuleaui, which

is

Chili, there is

only a dark streak from the eye to the ear and a party-coloured

Of the group of

ano-

singular in having no crest, but
bill.

which 8. minuta is the type,
respecting which it need only be said

Little Terns, of

there are several species,

that the variations comprise the typically marked

;S^.

lalcenarum

of South Africa, with a full black crown with white lores, B. minuta,

with only a partially black crown with black lores, and 8. nereis of

and a partially black crown. Their
no clue to their point of dispersion. Neither are
the three species of Marsh-terns comprised in the genus SydroeTieAustralia, with uncoloured lores
distribution gives

lidon of

much use

;

they are probably Old- World forms, having a

wide range north and south.

Only one, the Black Tern,

S. nigra

found in America as well as in the Palsearctic region, the
other two, S. hyhrida and H. leucoptera, ranging as far as Australia
(L.), is

and

New Zealand.

Sterna anglica, placed by some systematists in

the genus Geochelidon, and the River-terns, 8. seena of India and
magnirostris of Tropical America, need no special remarks.
Returning once more to the North Pacific, we find a remarkable
and very local form in Alaska, 8. aleutica, which has a white frontlet, black lores, a dark crown, and a dark grey mantle, the underparts being washed with grey.
Looking at the head alone, it presents the markings of one of the group of Sooty Terns which have
been placed by "Wagler in three distinct genera, Onychoprion,
Haliplana, and Planetis, all based upon the same identical spe*S.

from all Sooty Terns in having the
pure white, in which respect it resembles the bulk
of the Nearctic and Palsearctic species, whereas in the Sooty
cies

!

It differs, however,

rump and

tail

Terns the rump and

tail are dark like the mantle.
At present it
separated by an interval of upwards of 20° of latitude from any
of the Sooty Terns, of which there are three species, all wideranging and intertropical but it is impossible to avoid consider-

is

;

ing

it

an important link in the chain of descent, the other com-
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This view is strengthened
ponent parts of which are missing.
when it is observed that from the Moluccas throughout part of
Polynesia is found its nearest ally amongst the Sooty Terns,
namely S. lunata, a species in which the upper parts are dark
grey instead of black as in S. fuliffinosa a.nd S. ancestheta. Here,
again, the Pacific seems to be the point of departure.

On

the coasts of Peru and Chili

is

found a very remarkable

species, Ncenia inca, typical as regards its forked tail,

but raised

on account of its long, curved, projecting feathers
resembling moustaches, and the union of the foot with the hallux.
to generic rank

It

is

believed to be a rock-breeding species, but

about

it.

A

still

more highly

specialized

form

is

little is

known

the snow-white

Gygis, which has long slender toes, w.ith deeply excised webs,

a graduated

tail, th.e

in which respect

and

second or third feathers being the longest,

it is allied

to the

Noddies (Anous).

Oygis Can-

dida ranges from Ascension, St. Helena, Madagascar, Mauritius,
&c. to Australia, and thence through Polynesia up to the Sandwich Islands at the Marquesas is also found a smaller and slenderbilled form, which I consider entitled to specific distinction, G.
The nidification in this genus is very peculiar, the
microrhyncJia.
:

single egg being placed in

any

trifling

depression in the surface of

the branch, or in a fork of a tree or even of a stout plant.

making no nest these birds resemble the majority

In

of the Sternincs

;

but the shape of the tail points to a relationship with the members of the genus Anous, the nearest being with the two small
grey Noddies, A. ccertoleus (Bennett), and A. cinereus, Grould,

which appear to be almost if not entirely confined to the coralwhere they deposit their single egg in the
Next comes a nearly black
crevices of the rocks, making no nest.
crown,
A.
leucocapillus,
Gould, confined to
white
with
a
Noddy
the islands between the Paumatu group and North Australia,
which also seems to make no nest. The record respecting these
and the two following species is, however, very imperfect, and it
is not safe to base any deduction upon what is at present known
A. melanogenys, Gray, with deep black
of their distribution.
islands of the Pacific,

and greyish nape, is a widely- distributed species, being found
from Honduras down to Australia and Polynesia. The most
remarkable fact about its range is that the Challenger Expedi-

lores

'

tion obtained
in 37° S.

lat.,

it at

the

home of the penguin,

antarctic species,

'

Inaccessible Island close to Tristan d'Acunha,

the albatross, and other subwhere the even more widely-diffused Common
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Noddy, A.
stantial

stolidus, was also found. These two species make a subnestof seaweed, and place them on trees, bushes, and rocks.

Of A. tenuirostris (Temm.), I can only say that it seems to have
been obtained at Senegal, the islands of Rodriguez and Mauritius,
and the west coast of Australia it differs from A. melanogenys in
:

but much more information is requibefore its range can be mapped out with any

having grey lores and face
respecting

site

it

;

approach to accuracy.

Of the Skimmers {BhyncJiopsincs) which have the general appearance of Terns with a remarkable projecting under mandible,
,

there are three species separable by their plumage alone.

In

habits and nidification they are alike, frequenting the banks of

large rivers, and depositing their eggs on the sand.

The most
B. nigra of Tropical America JR. flavirostris
of Egypt and the Eed Sea, and B. alhicollis of India, being more
closely related.
The American species ranges from New Jersey,
along both sides of America down to 45° S. lat., and its complete
isolation from its two close allies is very peculiar.
distinct is naturally

It

is,

then, in the

;

North

the typical Larince, and

Pacific that
is

it

we

find the majority of

there alone that the Arctic and

white-primaried forms are connected through L. glaucescens with
the group which have distinctly barred primaries, almost all the

members of which

are also found there.

It is only in the North
where the three-toed Sissa began to
deviate from the typical four-toed Gulls, and it is only there that
a faint line of connexion can be traced between the only two
species which have forked tails (JTema). It is only along the Pacific
Pacific that

we can

see

coasts that the continuous chain can be followed with the typical

Hooded

Grulls, of which L. ridihundus is the Palsearctic representaand which in L. glaucodes reaches unbroken to the Straits of
Magellan, whilst in the eastern hemisphere it cannot (with the

tive,

solitary exception of the South-African L. phceocephalus) be

south of 10° N.

lat.

It is again only in the

North

found

Pacific that

we

find the peculiarly-coloured tevn Sterna aleutica, which so clearly

connects the typical Sternce with the intertropical Sooty Terns,
S. lunata, S. anastheta,

lay

much

fications,

stress

and S.fuliginosa.

upon those

It

is

not necessary to

Pacific gulls which, with slight modiall ages and a hood in the immature
more broken; and the majority of the

have barred tails at

stage, for there the chain is

Sternincs are also so wide-ranging that their distribution teaches
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althougli eveu here the links which unite S. hirimdi-

nacea of South America with S. antarctica of

way

New

Zealand,

The

of the Southern Ocean, are very interesting.

by-

distribu-

tion of the Skuas or Parasitic Grulls seems also clearly to con-

nect the northern and
It

Pacific.

is,

liave Qio

apparent connexion with the

which

that comprising the

is

way

southern hemispheres by

of the

in fact, easier to specify the isolated groups
Pacific,

New-Zealand L.

which

foremost amongst

and L.

iulleri

sco-

pidinus, the Australian L. novce-liollandice, and the South- African

In the Arctic region there are the two isolated and
and JRhodostethia, which are
not known on the Pacific side whilst amongst the Terns the intertropical genera Nmnia, Anous, and Gygis, although somewhat
related inter se, offer no particular points of union with the typical
L. liartlauhi.

specialized genera of Grulls, Pagophila
;

It

Sternince.

is

admitted that the present record

very imperfect, but
indicates the

North

it

seems to

me

is

necessarily

that the bulk of the evidence

Pacific as the centre of dispersal

and whether
which I

;

this view be accepted or not, I trust that the points to

have drawn attention

may

at least

statement that the Laridce are of
phical distribution

On

is

show that Mr. A. E.

little

"Wallace's

use in the study of geogra-

capable of a slight modification.

the Action of Limpets {Patella) in sinking Pits in and

By J. Clabke

Abrading the Surface of the Chalk at Dover.

Hawkshaw, M.A., FG.S. (Communicated by Dr.

J.

Mtjrie,

P.L.S.)
[Kead April

18, 1878.]

(Abstract.)

The surface of the chalk which is exposed between high- and
low- water mark on the foreshore to the east of Dover is covered
and finely grooved hollows made in the subThese abrasions of the surface are made by
the limpets when feeding on the coating of delicate seaweed which
by a

series of small

stance of the chalk.

covers the surface of the chalk.

When

the rock has a good coating of this seaweed, the pro-

ceedings of any single limpet
teeth

make

may

be well seen.

a small scoop or groove in the chalk

;

The lingual
and as the

animal makes a number of grooves one beside the other, a line
produced.

After the limpet has completed a

line,

which

is

is

curved

ACTION or LIMPETS ON CHALK.
with the concave side towards the animal,

it
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reverses

its

action

which each new groove is made
The first and second lines meet at a
to the left of the last one.
more or less acute angle so the limpet moves over the ground
making curved lines in alternate directions, which form a zigzag.
Sometimes the angle which the curved lines make with one another is so small, and the lines are consequently so close together,

and makes another curved

line, in

;

that

all,

or nearly

all,

the surface of the chalk

is

subjected to the

In such cases patches of freshly abraded chalk more
than an inch square in area represent the work of a limpet probably in one tide. In other cases, when the animal had moved more
rapidly over the ground, the result of such an excursion appeared
in an open zigzag line.
In these cases the length of the path of
the animal was sometimes more than 12 inches the length of
grooving.

—

the curved lines forming the zigzag being f of an inch, and the
width j^^ of an inch, but varying from that downwards, according
to the size of the animal by which they were made.

On

the part of the chalk foreshore immediately to the east of

Dover, which

is

generally free from great inequalities or debris,

limpets are very abundant, almost to the exclusion of other shellfish

and down to near low-water mark there

;

is little

or no sea-

weed, excepting the young growth, which appears to be removed
with part of the surface on which it grows soon after it appears.

The number

of limpets to a square foot varied, in the few cases

in which I had time to count them, from 5 to 9, omitting small

ones less than about half an inch.

I'urther to the east along the

where there has recently been a fall of the cliflf, the shore
Many of these blocks were
is encumbered with blocks of chalk.
covered with a matted coating of fine, semitransparent, ribbonThe limpets had not yet obtained a footing here
like seaweed.
shore,

;

but I found one or two, conspicuous by the

little

clearing they

had made in the midst of the seaweed. It was here possible to
ascertain the area of surface which one limpet could abrade and
keep clear of any but the youngest growth of seaweed. I measured some of these bare patches, and found them to vary from 8
The whole surface of these patches
to 14 square inches in area.

was

work being covered with an
If one limpet could keep clear 14
would require ten to keep clear a square foot,

closely grooved, the less recent

incipient growth of seaweed.

square inches,

it

which agrees with

my

former estimate (small ones being omitted)

of nine to a square foot where the rock was grooved
It is not easy to estimate the
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limpets in the course of a year

ding process

many

times

if

;

but they must repeat the abra-

they can, as some do, confine their

Some

operations to a few square inches of surface.
defined grooves which I measured were

of the best-

of an inch in depth

-^q

but I think that the limpets in grazing over a surface which has
been previously grooved have a tendency to deepen the first-made
grooves in the centre and if so, the above depth might be the
;

As

result of several operations.

nearly as I can estimate

depth of chalk removed on a fresh surface
inch

;

so that if

we suppose the limpets to

is

it,

the

about '006 of an

feed over the same area

of surface ten times in a year, the total depth of chalk removedwill

be

"06, or

about

j'y

of an inch.

In any case they do more to

destroy the rock-surface than the sea ordinarily does.

were not the

ease, the

If this

action of the sea would obliterate the

marks made by the limpets, which it does not for the surface of
is free from the marks or grooves only along the base of
the clifi's where the shingle is washed about by the waves, and in
a few holes and gullies where loose pebbles are rolled to and fro.
The limpets do a great deal of apparently unnecessary work in
rasping away so much chalk but it may be beneficial to them in
;

the chalk

;

preventing the settlement of sedentary
the larger seaweeds, and so enabling
face of pasture-ground to themselves.

by the
They rasp

to be soon covered again

presume, they feed.

fine

rivals,

such as JBalani or

them to keep a large surThe rasped surface seems
green coating on which, I
round any hard object,

close

flint imbedded in the chalk
so that
any Balanus or other sedentary growth would be left on an exposed
pedestal of chalk, and, as the chalk is soft on the surface, would
be liable to be washed off by the waves. On a large block of
chalk which was tenanted by a quantity of limpets, so that every
part of the surface was rasped over by them, I noticed one or

such as a piece of shell or

two

solitary Balani.

;

The raspings extended

close

round the base

of the shells of the Balani, and must have tended to

hold on the rock.

Tet a

weaken

limpets had five or six large Balani on them.

It

would appear

probable from this that there was something which
chalk an unsuitable resting-place for Balani

limpets

may

their

large proportion of the shells of the

not unlikely be the cause.

made the

and the action of the
The limpets certainly

;

had the foreshore almost entirely to themselves down to lowwater mark.
These comparatively large areas of rock-surface
covered only by a short vegetable growth, and browsed over by
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limpets, remind one, in a small way, of the llanos

animals.
ally, as

The

Oi",

pampas on

kept down by herbivorous
Yet the limpets appear to do their work more eifeetu-

the land, where arboreal vegetation

they uproot

is

growths.

all alien

holes in the chalk, in which the limpets are often to be

found, are, I believe, excavated in a great measure by rasping

with the lingual teeth, though I doubt whether the object
form a cavity to shelter in, though the cavities, when formed,
be of use for that purpose.

It

to a limpet that, in order that

.the rock, its shell should

does

fit

to

may

must be of the greatest importance
it

may

ensure a firm adherence to

the rock accurately

fit

is

;

when

the shell

the rock accurately, a small amount of muscular contrac-

tion of the animal would cause the shell to adhere so firmly to a

smooth surface

As

as to be practically

immovable without

fracture.

cannot be adapted daily to difierent forms of
surface, the limpets generally return to the same places of atthe shells

tachment.

I

am

sure this

is

growth of the

shells

the case with

many

;

for I found

the uneven surfaces of

shells perfectly adjusted to

flints, the
being in some parts distorted and indented

to suit inequalities in the surface of the flints.
As the edges of
the shells, especially those of the younger animals, are very sharp,

the

eff"ect

of pressure brought to bear on the edge, either by the

contraction of the animal or

there

is

by the shock of the waves, would,

if

the least sideway movement, be to cut into the chalk

round the edge of the
nerally relaxed

shell.

The muscles of the animal

when reposing

;

for if the

are ge-

point of a knife be

quickly inserted beneath the edge of the shell, it may be detach.ed
from the rock without difficulty; but if the least warning by a
touch be given to the animal, its muscles contract, and it adheres
so firmly that it is impossible to detach it without breaking the
edge of the shell *. These alternate relaxations and contractions
on sudden alarms would tend to increase the effect of the cutting
I saw the fine indentations
some of the shells exactly reproduced upon the
surface of the chalk and this could only result from pressure on

action of the edge of the shell.

round the edge

of

;

the shell forcing
pressure, as

its

A very

little

will sufiice to force the

edge

sharp edge into the chalk.

may be found by

of the shell into the chalk.

trial,

The

effect of the

formation of a

groove in the chalk corresponding with the edge of the shell
*

Reaumur found

pounds

for

that a limpet could sustain a weight of from 28 to 30

some seconds

(Jeffreys, 'Brit. Oonch.' toI.

iii.

p. 232).

.
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to diminish the internal capacity of the shell,

and pos-

sibly to cause discomfort to the animal, or prevent its obtaining

As

a firm hold on the rock.

all

the surface of the chalk

outside the shell becomes covered with the fine growth of sea-

weed, the outer side of the groove round the edge of the

shell,

which forms the side of the pit, becomes in like manner covered
with seaweed, and is pared away to a slope. This assists the
cutting eff'ect of the edge of the shell, as it is more effective
against the foot of a slope than it would be if the face of the pit
were perpendicular. I noticed one case in which a limpet appeared to have pared away one side of the pit, that opposite the
head of the animal, as fast as the pit had been sunk. The animal
had begun to browse from the edge of the shell outwards.
The above appears to me to be an explanation of the manner
in which the habit of sinking pits may have been acquired by
limpets.
But in many cases they now appear to excavate deeper
pits than would be required for the removal of the protuberance,
extending the excavation below the plane of the rim of the shell.
For what purpose this is done I do not know, unless it be to get
a clean surface of chalk to adhere to, as their slimy bodies would

detach pieces of chalk in time, and possibly render their hold
less secure.

Small pieces of chalk do adhere to the animals when

you remove them from the rock. These hollows which they excavate below the plane of the rim of the shell are, when completed, basin-shaped, sloping away from the edge of the shell. At
first they are begun beneath the head of the animal, and a considerable hollow

is

often

made

there before the excavation

tended round the sides backwards.
vation a

lump

is left

is

ex-

During the process of exca-

in one stage in the centre.

When

a limpet has sunk some distance into the chalk by the
above processes combined, the pits are further enlarged by smaller
limpets sinking secondary ones and browsing on the seaweed

which grows on the sides of the

pits.

I noticed signs that limpets prefer a hard smooth surface to a
pit in the chalk.
On one face of a large block, over all sides of
which limpets were regularly and plentifully distributed, there
were two flat fragments of a fossil shell about 3 inches by 4 inches,
each [imbedded in the chalk. The chalk all round these fragments was free from limpets but on the smooth surface of the
;

pieces of shell they were packed as closely as they could be.

I

noticed another case which almost amounts, to

my

mind, to a

proof that they prefer a smooth surface to a hole.

A

limpet had
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formed a clearing on one of the seaweed-covered blocks before
In the midst of this clearing was a pedestal of flint
rather more than 1 inch in diameter, standing up above the surface of the chalk
it projected so much that a tap from my
referred to.

:

hammer broke it
of this

flint

On the top

off.

of the smooth fractured surface

the occupant of the clearing had taken up

uneven

its

abode.

which it
The cleared surface was in a
in one position.
hollow with several small natural cavities, where the limpet
could have found a pit ready made to shelter in yet it preferred,
after each excursion, to climb up on to the top of the flint, the
most exposed point in all its domain.
In South America our limpets have, I believe, representatives

The shell was
would only fit

closely adapted to the

surface,

'

;

with shells a foot in diameter.

If the proceedings of these South-

American giants are at all the same as those of the limpets of our
own shores and are in proportion to their size, they must materially aid in the encroachment of the sea on the land when the rock
happens to be soft *.

Notes on the Presence of Tachyglossus and Ornithorhynclius
By Capt.
in Northern and North-eastern Queensland.
"William E. Aemit, F.L.S.
[Eead June 20, 1878.]

Some doubt having been evinced

of the existence of Tachyglossus

and Ornithorhynclius in Northern Queensland, I am desirous of
laying a few facts before the Society, which will establish the extreme northern limit of the species as far as yet known.
Tachyglossus occurs at Bellenden Plains, situated some thirty
It fremiles north-east of Cardwell, in about 18° S. latitude.
quents the scrubs on the mountains and river-banks, and on one
occasion, in 1873, I found the hind legs of one in a black fellow's
At G-eorgetown, distant some 200 miles west of
"Milly-bag."
Cardwell, this animal

is

common and last year I succeeded
One adult female I secured in 1876,

pretty

in capturing three males.

;

All the above speci-

having a fine young one in the pouch.
* Subsequent to the reading of the foregoing,

paper by Fred. C. Lukis

('

Mag.

figures of limpet-tracks are given.

my

attention was called to a

of Nat. Hist.' 1831, vol.

Although

iv. p.

346), wherein

I iind that, independently, I cor-

roborate his observations, nevertheless, so far as I can learn, the bulk of
facts

and suggestions have not hitherto been dwelt on by previous

writers.

my

—
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mens were found by mere chance when on Wallaby
excursions in the granitic

hills

shooting-

Had

near Georgetown.

I chosen

systematically to hunt for them, I have no doubt that twenty

could have been procured in a fortnight

;

for I have seen their

tracks and burrows almost everywhere round this township.

The female

is

said here to lay

dominal pouch and hatched

*.

one egg, which

is

placed in the ab-

The young thrusts

a young male with softish quills, I

am

its bill

From

curious inverted nipple and expresses the milk.

into the

observing

of opinion that

it

leaves

the abdominal poucli as soon as the spines begin to cover its back,

would no doubt wound the skin lining it. The males
have only a thick muscular ring, wbich in the females expands
into a large pouch during the breeding-season.
The opening is
as these

diagonal,

Erom

and back towards the hind quarters.
the fact that I had to use some force to get the young

out of the pouch, I think that the inverted nipple
with a muscular ring which
is

enabled to hold the

bill

is

contractile,

is

supplied

and by which the animal

firmly in the nipple.

* [Captain Armit would seem not to be conversant with Prof. Owen's researches on the Monotremata, especially his paper "

Mammary

Glands, and

Mammary

On the

Marsupial Pouches,

Foetus of the Echidna hystrix," in

In

Trans.' (Eoy. Soc), 1865, pp. 671-686, pis. xxxix.-xli.

this

'

Philos.

both curious

and highly interesting information are given, not the least being the conflicting
Whether the Echidna and Ornithorhi/nchus
are brought forth alive or are the product of extruded eggs, is still an unsettled
question the anatomical data point to the former those who have had the live

evidence of Australian observers.

:

;

animal in Australia

insist

on the

latter.

It behoves, then, that the further at-

tention of those with opportunity in the field should be called to the desiderata
in the life-history of these animals, as

summed up by

Prof. Owen,

I.

c.

p. 682,

and herewith quoted
" The chief points in the generative economy of the Monotremes which still
remain to be determined by actual observation are: — 1. The manner of
4. The
3. The period of gestation.
copulation.
2. The season of copulation.
nature and succession of the temporary structures for the nourishment and
5. The size, condition, and
respiration of the foetus prior to birth or exclusion.
powers of the young at the time of birth or exclusion. 6. The period during
which the young requires the lacteal nourishment. 7. The age at which the
:

animal attains

its full size."

Of the Echidna, pregnant females killed between 25th July and 7th August,
and of the Ornithorkynchus, between 15th October and 15th November, Prof.
Owen suggests, might yield material to explain No. 4 as above. The womb and
all connected parts intact should be placed in strong spirit and forwarded to
London for examination by competent authorities. Eggs, or supposed eggs, as
laid, if

promptly put in

spirit

and transmitted

physiological problem of the highest interest.

hither,

Editor.]

would solve a disputed
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Mr. E. B. Kennedy records the capture of a TacJiyglossus at
And, from information derived
lat. 21° south.
from one of my troopers, I am of opinion that it will be found
on the Leichardt ranges, as also throughout the length and
breadth of the Cape-Tork peninsula. The New-Guinea forms
will, I think, vary (perhaps only slightly) from our Australian
types, judging by Mr. Eamsay's description of TacJiyglossus
lawesii (Proc. Linn. Soc. New S. Wales, 26 March, 1877).
Plain Creek, in

I forward, under separate cover, the head of an adult female

comparison with the New-Guinea and

killed at Greorgetown, for

South-Australian types.
I have not, as yet, been able to secure specimens of the Ornithorhynclius

;

but I watched one "swimming about in a large water-

hole situated 150 miles west of Georgetown on the road to

manton.

I distinctly saw this animal's head and

but was unable to capture

it,

as

it

Nor-

above water,
dived on hearing the packbill

My

horses trotting up to the hole to drink.
boys inform me
that they saw this " funny fellow " in the Upper Herbert and it
;

The extreme northern

occurs on the Leichardt river.

limit is

therefore at present formed by the 18° of south latitude.

The absence of TacJiyglossus on the Flinders and Gilbert riveris easily accounted for by the absence of scrubs and hills,

plains

or rocks, under which they generally burrow.

It never comes out
and when attacked, simply rolls
Four men, by taking one claw, each,

to feed except during the night
itself into a

spiny

ball.

:

had considerable difficulty in stretching one out. They resemble
a hedgehog in outward appearance, but are much darker.

Eemarks on the

Skull of the EcJiidna from Queensland.

By

Dr.

J.

Mubie, F.L.S.

[Eead June

Along with

his paper, Capt.

to forward to

20, 1878.]

W.

E.

Armit was good enough

the Society a roughly

cleaned dried skull of
the EcJiidna obtained by him, to which the following label
was attached " Head of TacJiyglossus {Jiistrioc ?) $ killed near
Georgetown, in 18° S. lat., Nov. 1876." As, moreover, he has ex:

,

pressed a desire that
Australia and

New

it

should be compared with those of South

Guinea, I have

circumstances permitted.

fulfilled this

wish so far as
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The skin and snout-membrane from the eyes forwards were
and the palatal membrane was also in a perfect state of
preservation, though dried.
Slight injury had been sustained in
the bones of the left supraoccipital and postparietal region but
intact

;

;

as tissue held this fractured area together,
interfere with the examination

Having softened the hardened

did not materially

it

and comparison of the cranium.
tissues by soaking the specimen

in water for a few days, I could well

make out

the natural appear-

ance of the nostrils and mouth and of the palate -ridges.

made

sketches

of,

and meanwhile compared the

These I

objects themselves

with the excellent illustrations of Prof. Paul Gervais * of the

Echidna of

The

New

orifices

Guinea, Echidna {Acanthoglossus)

hruijnii.

Armit's specimen are

of the nostrils of Capt.

shorter and more triangular than in Gervais's sketch of those of

the Northern

New-Guinea

animal.

In

this respect they rather

agree with the representation given by Mr. E. P.

Echidna {Tachyglossus) lawesii of Southern
they equally correspond, so far as I can
Australian form, E. hystrix.

I

Eamsay f

New

make out, with

may note

of his

Guinea

that there

the

is

;

but

common

a tiny ele-

vation or nipple-like process at the posterior end of each

orifice,

which seems absent in Acanthoglossus and, I believe, is not mentioned by writers as present in the older known species of
,

Echidna.
Prof. Gervais figures the

mouth

of

E.

hruijnii as longer

narrower, and with a decidedly more lanceolate lower

lip

and
than

obtains in Capt. Armit's Queensland specimen, where, as in the

common Echidna, upper and lower
and the

oral opening short

and

lips

have a roundish contour

relatively widish.

In

Queens-

this

land Tachyglossus, from the tip of the snout to the angle of the

mouth measures

0'4 inch

;

the width of mouth-opening 0"25

Mr. Eamsay
and 0*5 inch respectively.
In Acanthoglossus the measurements are 0"8 inch,
0'2 inch, and 0"32 inch, as derived from Gervais's fig. 3, pi. vi.
Thus the two former oflfer nearer approximations, and, while difing from the latter, agree with E. {TacJiyglossus) hystrix.
and the snout width

inch,

0"35.

In T.

lawesii,

gives the corresponding dimensions as 0'45, 0"3,

As

regards the character of the soft palate, Capt. Armit's spe-

cimen shows obviously, and at a glance, marked distinctions from
that depicted in
*

'

t

"Note of a

pi.

vii.

fig.

5 of Gervais's illustrations of the

Osteographie des Monotremes vivants et

fossiles,' Atlas,

plates

vi.

&

Species of Echidna {Tachyglossus) from Port Moresby,

Ouinea," Proc. Linn. Soc. of

New South

Wales,

vol.

ii.

p. 31,

and

pi.

vii.

New

—

;
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according to him, rearwards

there are five transverse lines of adnate conical papillae lessening
of tubercles forn^ards, and in advance a dozen

in the

number

median

linear, double, single, or rosette-like clumps.

He remarks

also that the palate of the Australian Echidna has seven serial

some resemblance to those of
In the palate of the Queensland animal (woodcut)
I find eight approximated, transverse, tuberculafced rows posteriorly, and 0'3 inch in front of these another more arcuate,
Furthat is, in all nine well-marked tuberculate cross ridges.
thermore, there are eight somewhat scale-like cross arches, in one
or two of which tracings of serrate free border is visible with a
hand-lens.
These latter are situate nearly equidistant, and about
spiny lines bearing

transverse

E.

iruijnii.

0*2 inch apart, the hind one being opposite the anterior border

The

of the orbito-zygomatic arch.

anterior palatine

slit

opeus

between the third and fourth front ones. Thus, of the NewGuinea and Queensland examples, both possess seventeen palatal
ridges
like,
all

;

but the pattern of these

is

un-

that of the Queensland animal, to
intents

and

that extant in the

With

purposes, resembling

common

hystricc.

-2J.

respect to the cranium, I com-

pared that from Queensland side by side

with those in the College-of- Surgeons

Museum, viz. five

in

all,

intact.

specimens of

IEc'hidna-'&\vL\\s,

bered 1705 A

is

Of these
num-

that

labelled E. hystrix, from

Grafton, Clarence River,

New

S.

"Wales

No. 1708 A is that of a young male
which lived in the Zoological Gardens
No. 1708 B is that of a complete skeleton
of a young E. setosa from Tasman's Pe;

ninsula.

Of No.

1705, E. hystrix, the

and No. 1704 a
marked in the Catalogue, " Skull of an
Echidna.'^ Moreover Prof. Flower lately
has had added to the collection a cast
of the skull of Echidna {Acanthoglossus)
Iruijnii (No. 1723 a), presented by Prof.

locality is unrecorded

;

is

Gervais.

The subioined Table gives
certain of -^,.'^^^„°
°
iLchidna from
the measurements in inches and deci- ^^^ gj^g
">
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Queensland.
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and it is to be noted that those
two columns are from less mature animals than the

mala, of the skulls in question
in the

first

;

succeeding three.

Admeasurements 0/ Echidna crania.
CatMlogue numbers of

skulls...

1705

a.

1708

a.

1708

b.

1705. 1704

Queens- New-Guinea

a.

land.

Extreme length
Extreme breadtri(temporo-pa-1

J.

rietal region)

^^-

-H

415

4-2

7-9

j.^,-

^.g

^.g

^.g

^.y

2-3

1-45

1-4

1-27

1-9

-j-X

"'15

'^l

"-l

i

Greatest vertical height

1-35

14

14

From

-

-,()

i-Q

tip of

coast.

SO

3-8

3-6

beak to front of|

orbit

.g

J

J^ow

it

will be seen that there is a nearly

uniform relative pro-

portion between the five skulls and that from Queensland, as can

be distinguished from the ]S"e\v-Gruinea cast in the right-hand
column.

Nay,

it is

hard to point out any characters, irrespective

of similarity of dimensions, to separate the skulls, whether from

New

Tasmania,

South Wales, or Queensland. For example, the
so-called ^. 5e^os« (No. 1708 b), from

closest inspection of the

Tasmania, shows, one would say, perfect agreement in most details with Capt. Arinit's Queeusland specimen, though the former
to the eye
fuller

seems a shorter, broader, higher

temporal region, than does the

skull,

latter.

with a slightly

Again, the male

skull of the E. hystrix (No. 1708 a), has somewhat shorter praeand postpalatine fissures than 1708 b questionably a matter of
age or sex, though both are not from old animals. In 1704 a the
anterior condyloid foramina are open and the palatine region
;

generally broadish. In No. 1705, evidently a thoroughly old skull,

judging from

its

solid osseous texture,

both orbito-frontal and

parieto-occipital regions are ample.

The female Queensland skull, almost exactly of the same length
numbered 1705 and 1704 a, is barely appreciably narrower across the cerebral area, but decidedly lower in the same
region.
Whether this Inst feature is a matter of sex (it being
as those

from an adult female) or a tendency to variation, I

At

am

unable to

way

that no
argument can be drawn therefrom.
The lower jaw of this same Queensland skull is a pefect counterpart of those of E. hystricc and E. setosa compared.
It would be but a I'eiteratiou of the statements of Prof. W.

say.

all

events,

it is

a feature so trifling in

its
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Peters and Gr. Doria *, of Prof. Eollestou f, of Mr. E. P. Ramsay,
and of Prof Gervais, to detail the widely marked differences which,
appertain to the skull of the Northern New-Guinea Echidna, JE.
{AcantJioglossus) Irioijnii.

Size,

length and curvature of beak,

&c. are appreciable at a glance, and cannot be mistaken.

On

the skull of the Port-Moresby Echidna, E. {TachygJossus)

lawesii,

no data are yet published to enable a comparison to be

made.
I may say
known and

established Echidna to that of Tachyglossus, which

latter, Prof.

Peters points out, has priority.

I regret the change of generic

name from the

well-

I should prefer also

by
Prof Gervais {I. c. p. 43).
In conclusion, I would state that from the data which have come
under my observation we cannot regard Capt. Armit's animal
found in Queensland as offering any distinction from that of the
that of Proechidna for Acanthoglossus, as incidentally hinted

wide-spread Echidna hystrix

;

and

so far as skull alone is con-

cerned, that termed E. setosa cannot positively be distinguished

from E.

hystrix.

On

this

latter

head and that of supposed

exterior distinctive characteristics, I look forward to the continua-

tion of Prof. Gervais's admirable

memoir

to furnish us with evi-

dence of a more decisive nature than at present can be gathered

from the scattered published

data.

Capt. Armit's note seems to be useful in determining the animal's

northern range in Australia.

But

I

may add

that I trust he will

endeavour, by further investigations on the spot, to clear up those

enigmas in the procreation and development of the Monotremes
which I have mentioned in the footnote to his own paper.
* Ann. del Mus. Cir. di
scrizione di

Sci.

una nuova specie

Nat. de Geneva, 1876, torn.

ix. p.

di Tachyglossus proveniente della

settentrionale."
t

Eeport

Brit. Assoc. 1877.

LINN. JOUBN.

— ZOOLOGY, VOL. XIY.

183, "

De-

Nuova Guinea
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Notice of some Shells dredged by Capt.
Strait.

By

J.

Gwtn

St.

John, E.N., iu Korea

Jeffreys, LL.D., F.E.S., F.L.S.

[Bead June

20, 1878.]

Ofe

knowledge of the Invertebrata inhabiting the North-Pacific
Ocean has been considerably advanced by Capt. St. John's dredgings in the Japanese and Korean Seas, as the publications of this
Society will testify.

With

respect to the Mollusca, I noticed in the

logy? vol.

'

Journal

'

(Zoo-

1874) certain species thus procured by that excellent
naturalist in North Japan, which are identical with or varieties
xii.

of European species

and Mr. Edgar Smith subsequently gave,
and Magazine of Natural History (ser. 4, vols. xv.
1875), a list of Gastropoda from the same source.
Capt.
;

in the 'Annals

and

xvi.

'

John's last dredgings in the Strait of Korea have yielded a not

St.

abundant and valuable harvest of Mollusca and although I
worked out by Mr. Edgar Smith, which
he will doubtless do with his usual accuracy, I cannot refrain from
adding some remarks on a few of these species, which I consider
European or interesting in other points of view.
In my former paper on the same subject I ventured to express
an opinion that certain species of Mollusca which are common to

less

;

prefer having the species

the North-Atlantic and North- Pacific oceans might have originated in high northern latitudes, and have found their way to

Japan on the one

side,

and Europe on the other, by means of a
This opinion has been

bifurcation of the great Arctic current.

now

corroborated by Capt. St. John,
of the 8th June, 1878, " It seems to

who

me

says, in his letter to

bifurcates, bringing similar species of Mollusca,

them along

positing

I have to return

its

my

thanks not only to Capt.

my

St.

John

disposal,

for so

but to Mr.

having laboriously and carefully sifted the

smaller material and picked out and assorted

from

and gradually de-

course in the Pacific and Atlantic."

kindly placing these further dredgings at
J. T. Marshall, for

me

that the Arctic current

all

the organisms

it.

BEACHIOPODA.
Teeebeatitla caput-serpentis, Linne,
Anomla

caput-serpentis, L. Syst. Nat. ed.

var.

xii. p.

sbptenteionalis.

1153.

Terebratula caput-serpentis, Jeffreys, British Conchology, ii.p. 14, pi.
f.

1

;

v. p.

164, pi. xix.

f.

i.

2.

Hah. Korea, 35 fathoms.

Spitzbergen and Davis Strait to

;

SHELLS FROM KOREA STRAIT.

Malta and the Adriatic
Australia;

New

419

Jamaica North-east America Japan
low-water mark to 1180 fathoms.

;

;

Zealand

;

:

and Post-tertiary Coralline Crag Scotland
Belgium South Italy Azores.
Very variable in shape and sculpture. Many synonyms I have
Fossil. Pliocene

Scandinavia

:

;

;

;

;

;

;

noted seventeen.

CONCHIFEEA.
Anomia ephippium,

Linne.

A. ephippium, L. S. N. ed.
p. 165, pi. XX.

xii. p.

Hah. Korea, 54 fathoms

B. C.

:

ii.

p. 30, pi.

i. f.

4

;

v.

North Atlantic, from IceMadeira N.E. Ame-

young.

;

land and Faroe Isles to Egypt
rica.

1150

1, a-e.

f.

;

Black Sea

;

;

Depth 0-1450 fathoms.
Pliocene and Post-tertiary

Fossil.

Britain and Ireland

;

Scandinavia

:

Coralline

Crag

;

Q-reat

Italy.

;

This polymorphous species has caused the manufacture of
between thirty and forty synonyms.

Pecteit similis, LasJcey.
P. similis, Lash.
p. 71

i

v. p.

Mem. Wern.

168, pi. xxiii.

Sac.

f.

i.

p. 387, pi. viii. f .

8

:

B.

C.

ii.

5.

Hab. Korea, 30-54 fathoms. Finmark to the Grulf of Egina
Madeira Jamaica 2-722 fathoms.
Fossil. Pliocene and Post-tertiary
Coralline Crag
N.W.

;

:

;

:

Germany; Italy.
The Korean specimens

;

are smaller than those of European seas,

although otherwise undistinguishable.

They are rather nume-

and consist of single or separate valves. A few of them
(upper valves) are coloured and mottled or streaked exactly like
European specimens but they are generally white or colourless.
A valve from Easel Amoush, on the Tunisian coast, has the inside marked with radiating lines which resemble striae and I
rous,

;

;

mistook

it

for a species of

Amussmm

or Pleuronectia.

See Eep.

Brit. Assoc. 1873, p. 112.

This abundant species has several obsolete synonyms.

Crekella dectjssata, Montagu.
Mytilus decussatus, Mont. Test. Brit. Suppl, p. 69,
Crenella decussata, B, C.

ii.

p. 133, pi.

iii. f.

4;

v. p.

172, pi. xxviii.

f.

6.

Hah. Korea, 35-51 fathoms. Spitzbergen G-reenland; Iceland Scandinavia; North of England and Ireland, and Scotland
;

;

North Atlantic

;

('

A^alorous

'

Expedition, a fragment from 1750

31*
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fathoms); Mediterranean ('Porcupine' Exped.); N.E. America;

N.

P. Carpenter): low water

Pacific (P.

Pliocene

Fossil.

Post-tertiary

Monte

:

Fif eshire

:

NnciNELLA 0VALI3,
Pleurodon

{Monterosato).

Sicily

Norway.

;

Wood.

S. V.

Wood

ovalis, S. V.

530 fathoms.

to

Pellegrino,

N. H. 1840,

in Ann.

231,

p.

Nucinella miliaris, Mon. Crag Moll. 1861, p. 73, tab. x.

Hal. Korea, 40 fathoms
Fossil. Pliocene

(Vanden JBroech).
This remarkable

pi. xiii.

f.

1.

4, a-c.

a single valve.

;

Coralline Crag {S. V.

:

f.

little shell is

Wood)

Antwerp Crag

;

certainly not the Nucinella mili-

who repudiated Mr. Wood's identification of
with the Paris-basin fossil. But the present dis-

aris of Deshayes,

Crag species

his

covery in a recent or living state of a generic form supposed to

have been long ago extinct

extremely interesting.

is

PeccJiiolia

common
As the Eocene and
same, I fear Mr. Wood's remarks
of variation in species which may

(or Verticordia) acuticostata and several other species are
to the

Crag formation and the North

Pliocene species are not the

with respect to the capability

Pacific.

be descended from more ancient forms are not quite applicable
to the present case.

This species

name

is

a

member

of the A^xa family.

I have retained

" ovalis,^'' originally given

by Mr. Wood, although it is
inappropriate, signifying "belonging to an ovation;" the name
ought to have been ovata, meaning " egg-shaped."

the

Lepton sulcatulfm,
L. sulcatulum, B. C.

ii.

Jeffreys.

p.

201

Hah. Korea, 35 fathoms

Tangier Bay

Etretat

;

Sicily

Canary

;

Isles

:

;

v. p.

;

177, pi. xxxi.

f.

4.

Gruernsey

several valves.

;

Jersey

and Adventure Bank
laminarian zone to 130 fathoms.
;

coast of Tunis

;

;

LiSiEA RUBRA, Moiltagu.
Cardium rubrum, Mont.

Test. Brit. p. 83, tab. xxvii.

Lassea rubra,

219,

jB.

C.

ii.

p.

pi. v.

Korea, 35-40 fathoms

f.

2;

v. p.

f.

4.

179, pi- xxxii.

f.

1.

two or three valves and fragments.
Grreenland (Miis. Copenhagen) and Iceland to the Mediterranean
and Adriatic Canary Isles North and South Pacific Strait of
JIab.

;

St.

;

;

;

Magellan

;

Paul and Amsterdam Isles

:

shore to 20 fathoms.

Crag and South-Italian Tertiaries
and in Norway.
There are a few more or less obsolete synonyms.

Fossil.

Coralline

tiary at Portrush

;

Post-ter-

.

SHELLS EROM KOREA STRAIT.

KeLLIA PUMILA,

aS.

V.

Wood.

K. pumila, J. Sowerby, Min. Conch, tab. 637.
Crag Moll. p. 124, tab. xii. f 15, a, b.

•

Mon.

1870, between Fal-

:

220-795 fathoms.

Gibraltar,
:

V. Wood,

S.

;

'Porcupine' Exped.,

Hob. Korea, 36 fathoms; two valves.

Fossil. Pliocene

3

f

1869, off the west of Ireland, 422 fathoms

mouth and
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The

Coralline Crag, Sutton.

figures in the

do not quite agree with the description, nor
the figures in
M'ith specimens which Mr. Wood kindly sent me
'

Crag Mollusca

'

Mineral Conchology

'

;

'

Also Sciacca, Sicily (Mon-

are excellent.

terosato)

This ought not to remain in the genus Kellia.
inclined to place

it

I should be

in Philippi's genus Scacchia as typified

by

S. elliptica.

AxiKFS FLEXUosus, Montagu.
Tellina flexuosa, Mont. Test. Brit. p. 72.

Axinus flexuosus, B. C.
f. 1,1a.

Hah. Korea, 30 fathoms

247,

p.

ii.

;

var.

pi- v.

;

v. p. 179^,

varieties

:

xsxiii.

pi.

young
North Atlantic

54 fathoms

polygona,

Type and

specimens and valves only.

G

f.

:

from Spitzbergen and Greenland to the JEgean archipelago
and the Canaries; N.E, and N.W. America: 3-450 fathoms.
Lightning Exped., 550 fathoms.
Porcupine Exped. 1869, 3630 fathoms 1870, 5-1095 fathoms.
'

'

'

'

;

Fossil. Pliocene

and Post-tertiary

Europe (including the

in

Coralline Crag) and N.E. America.

Variable in shape, and therefore having several generic and

names.

specific

Philippi,

The variety polygona

and A. ohesus of

is

Pty china

Verrill, according to

biplicata of

G. O. Sars.

Panopea plicata, Montagu.
Mytilus plicatus, Mont. Test. Brit. Suppl.

Panopea

plicata, B. C.

iii.

p. 75, pi.

Hab. Korea, 40 fathoms

;

iii.

f

.

p. 70.

2

;

v. p. 192, pi.

11. f.

Upper Norway

able.

to Sicily and the Canaries, 5-300 fathoms.
and Post-tertiary Red and Coralline Crags
Monte Mario Belfast.

Fossil. Pliocene

Antwerp Crag

;

Yar. carinata

:

;

;

= Mytilus

cariiiatus, 'QroQ,c\\\,=Arcinella carinata,

Palermo, 32-43 fathoms (Monterosato).
Philippi.
Saxicava
V. Wood
Synonyms. Sphenia cylindrica,
;S^.

JSfyst

1.

a small single valve, but unmistak-

;

S.

rugosa, juv., Forbes

^ Hanley

;

;

Myrina

fragilis,

oceanica, Conti.

-

422

DE.

Coralline Crag
Pliocene Val di Audona {BroccJii)
Wood); Monte Mario {Conti, Bigacci)-, Picarazzi {Monte

Fossil.
(;8^,

V.
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;

:

rosat6)\

An

from the Korean dredgings (35 fathoms) is of
and it has a sharper keel
and transverse striae or riblets, Arcinella Icevis of Philippi, a
Sicilian fossil, is perhaps my Becipula ovata from the Porcupine'
allied species

a rhomboidal shape and more solid

;

'

dredgings of 1869, and from Osterfiord in Norway, as well as the
Tellimya ovalis of Prof. G. 0. Sars from the Loffoden Isles. See
Friele,

'

til Vestlandets MoUuskfauna,' in Yidensk. Forh.
and Sars, Bidrag til Kundskaben om Norges arktiske
Mollusca (1878), Suppl. p. 341, t. 33. f. 1, a-c.

Bidrag

for 1875

'

;

fauna,' 1,

Saxicaya rugosa, Linne.
Mytilus rugosus, L. S. N. ed.
Saxicava rugosa, ^. C.

iii.

1156.

xii. p.

p. 81, pi.

Hah. Korea, 30-54 fathoms

;

iii. f.

3

j

v. p. 192, pi.

liii. f.

3, 4.

Apparently world-wide

young.

in its distribution, from low water to 1622 fathoms.
Fossil.

Miocene, Pliocene, and Post-tertiary, throughout Europe

(including the Coralline Crag), Northern Asia, and N.E. America.

Synonyms, both generic and

specific,

numerous.

GASTEOPODA.
PuNCTURELLA

NOACHiisrA, Linne.

Patella noachina, L. Mant. Plant, p. 551.

Puncturella noachina, B. C.

iii.

p.

Hah. Korea, 30-54 fathoms

;

257,

pi. vi.

f.

2;

var. princeps,

v. p.

200,

pi. lix.

f.

1.

Type and

young.

from Greenland and Wellington Channel southwards to
Cape Cod, and from Spitzbergen to the Strait of Gibraltar Sea
of Okhotsk and North Japan: 4-250 fathoms.
'Lightning'
Porcupine Exped., 1869, 73-420
Exped., 170 and 189 fathoms.
fathoms 1870, 292-1095 fathoms.
Fossil. Miocene (?), Pliocene, and Quaternary or Post-tertiary
formations, in Scandinavia, Great Britain, and Sicily mostly in
variety

:

;

'

'

;

;

" glacial " deposits.

As

usual in the case of tolerably

common

species like this, P.

noachina has received several other names.

Attached to a living specimen of P. noachina from 420 fathoms
Porcupine Expedition was a PlanorhuUna (one of

in the first

'

'

the Eoraminifera) of the same kind that has occurred in the
dredgings.

Mr. H. B. Brady

tells

me

Korean

that this Planorlulina

SHELLS FEOM KOREA STEAIT.

was common

also in the

Challenger

'

423

dredgings, but that be had

'

not hitherto found any satisfactory description or figure of

TuEBO

Linne,

sAisr&uiisrEUS,

T. sanguineus, L. S. N. ed,

xii.

p. 1235,

Smaller, yellowish white with a red apex or tip, and

Var. pallida.

having the

it.

spiral striae rather slighter

and more numerous.

Hah. Korea, 2-4 fathoms several specimens. Throughout the
Mediterranean, from a few fathoms to 120.
Fossil. Newer Tertiaries of Nice and Southern Italy.
The colour of Mediterranean specimens varies from blood-red
but the apex is always red. Such specimens
to yellowish-brown
likewise differ in respect of the number and comparative stoutness
;

;

of the spiral

striae.

The umbilicus

perforated in the

is

may have

that Linne

young

only.

It

is

probable

included Trochus Adansoni, and especially

the variety turbino'ides, in his description of Turbo sanguineus, by

saying " umbilicus
It

is

the

aliis perforatus, aliis nequaquam."
Turbo purpureus of Eisso and T. coccineus of

Deshayes.

PTEEOPODA.
Embolus eostealis, Eydoux
Spirialis rostralis,

Bonite,

ii.

Eyd.

p. 216, pi,

Mab. Korea.

8f

Sf

Souleyet.

Soul, Rev. Zool. 1840, p.

236

;

Soul. Voy.

1-10,

xiii. f,

Oceanic and gregarious in

all

southern latitudes.

Weinkaufi" mistook this for the Spinalis Jeffreysi of Forbes and
Hanley, which belongs to a difi'erent genus.

Of the above named fourteen species, six (viz. Anomia ephippium, Pecfen similis, Lepton sulcatulum, Axinus flexuosus, Panopea
plicata, and Turbo sanguineus") are here noticed for the first time
as living in the

North

Pacific as well as in the

North Atlantic

;

Nucinella ovalis and Kellia pumila, which had been regarded as
extinct, the former not only specifically but

recorded as recent

:

generically, are

now

the other six species (viz. Terebratwla caput-

Puncwere already known to in-

serpentis, Crenella decussata, Lascea rubra, Saxicava rugosa,

turella noachina,

and Embolus

habit both oceans.

rostralis')

No less than nine out of these fourteen species

are Coralline-Crag fossils

:

they are Terebratula caput-serpentis,

Anomia epMppium, Pecten similis, Nucinella ovalis, Lascea rubra,
Kellia pumila, Axinus flexuosus, Panopea plicata, and Saxicava
rugosa.

424

MR. W.

Od

p.

SLADEN ON THE ASTEROIDEA

the Asteroidea and Echinoidea of the

By W. PERcr Sladen,
[Eead June

6,

Korean

Seas.

F.L.S., F.G.S.
1878.]

(Plate VIII.)

The Echinoderms

by Capt. St. John whilst surveying
Korea and neighbouring Japanese waters,
were intrusted by Dr. J. Grwyn Jeffreys and Dr. Giinther to Prof.
P. Martin Duncan, to whose kindness in placing the material in
my hands I owe the pleasure of presenting the following communication upon the small but very interesting series of Asteroidea
and Echinoidea. It is only justice due to Capt. St. John to remark
that the value of the present collection is enhanced by his very
careful registration of the exact position and depth at wbich the
specimens were taken whilst the importance of the Echinoderms
themselves is increased by the fact that many of them belong to
collected

in the Straits of the

;

forms hitherto

little

known

or imperfectly described

tion to which several are represented

growth-stages, which enable us to

fill

of the species to which they belong.

in addi-

;

by small and premature

in phases in the life-history

The

association of

several

of the species will also be found full of particular interest.

Holding the opinion that the duty of a naturalist
pleted by the simple determination of mere

lists

is

not com-

of species from

a given locality, but rather that
variations are

it lies in pointing out what
undergone by known " forms " from the general

type in order to attest the results of the conditions of the special
habitat, it has been the aim of the author to indicate as far as he
was able the particular modifications presented in the cases under
notice, or at least to denote the grounds on which the determina-

tions rest.

ASTEEOIDEA.
ASTEOPECTEN FORMOSUS, Sp. UOV. PL VIII. figS. 1,
Korea, 36 and 54 fathoms (young);
Coll. St. John
:

2, 3, 4.

W.

Coast

of Nipon, 60 fathoms.

Disk large, rays short, arm-angles widely rounded the greater
and lesser radii of the largest specimen measure respectively 14-5
millims. and 5*2 millims., or in the proportion of 2f 1 approximately. The foot-papillae, which are all cylindrical and taper
towards the tip, form two series the inner one, which spreads
;

:

:

AXD ECHINOIDEA OF THE KOREAN
out into a

comb overhanging

425

SEAS.

the ambulacral furrow,

composed

is

of three papilla, the middle one being longer than the others

;

the outer series, which radiates towards the ventral plates, consists
in the middle of the

arm of tbree

papillse, whilst

fourth of tbe furrow there are four or

five,

along the inner

these being arranged

two and two, or two and three togetber, one pair opposed

to the

inner series, the others placed more external and nearer together.

On

the innermost plates of the ray this external series of foot-

augmented by two or tbree additional spinelets,
and which form an almost imperceptible transition into the scupapillae is further

the ventral plates.

ticles of

spines

—the

smallest

the second

;

The

ventral marginal plates bear three

uppermost, or that nearest the margin, being the
is large,

compressed and acuminate, twice
is succeeded by another almost

the size of the marginal spine, and

The

as large.

spines are arranged obliquely across the plate,

except in the arm-angle, where they form a straight series along

with two or three additional spinelets which lie between them
and the furrow. The main spines of these inmost plates of the

arm-angle are also somewhat smaller than their successors.

The

rest of the ventral plate is covered with numercu-s small

com-

pressed and finely acuminate scuticles, standing erect and fairly
well spaced, which present quite a difierent appearance to the

closely-packed, spatulate scales which so frequently clothe

flat,

The furrows between the

the under surface of Astropecten.

plates are wide, having the margins set with fine setseform spi-

nules, very difl^erent from the armature of the plate just described.

The upper marginal

plates,

about sixteen on each

which are broader than long, number

side, exclusive

of the

tip.

They

are closely

and the spine-like papillae are cylindrical, with radiate
tips more or less expanded and quite clavate.
There are about
five rows of these spinelets upon a plate, exclusive of the marpapillate

;

ginal setseform series, the middle ranges being larger than the
rest

;

much

whilst the setseform spinelets which fringe the furrows are

longer and more delicate, and present in a more marked

degree the clavate character of the

The

paxillary area

is,

at the

tip.

middle of the ray, a

little

than the marginal plate (though not twice as broad)
paxillse

are large

and very

;

broader

and the

distinctly stellate, 5-6-radial, with a

ray springing from the centre as well, though sometimes this
wanting.

The madreporiform body

ginal plates.

is

is

situated close to the mar-

—
!
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very young Astropectens, measuring respectively 10'5

and 8 millims.

to this species.

The

arrangement of the

in their greatest diameters,

seem to belong
and rays, the

relative characters of the disk

armature of the ventro-mar-

f oot-papillse, the

and the paxillse of the dorsal surface present only
such differences as might be expected in the premature condiThe inner row of foottions of the Astropecten above described.

ginal plates,

papillae consists of three spinules as in the adult

form

but in the

;

outer series there are only two on the outer portion of the fur-

row, and three on the inner

such as to leave

little

their arrangement, however, being

;

doubt,

when comparison

is

made with the

different portions of the furrow in the largest specimen, that they

On

belong to one and the same speeies.
the smaller specimen there

is

the marginal plates of

only one spine

;

but on the larger

there seems indications here and there of the future development,

The

out of the plate armature, of the larger companion spines.
paxillse are large

and much simpler than in the

adult, having fewer

radii.

Although these juveniles were dredged on different occasions
one being taken off the Korea at the depth of 54 fathoms, and
the other off W. coast of Niphon, 60 fathoms they both agree

—

in the singular circumstance of having gorged a small bivalve

and

in each case apparently of the

same

In the larger

species.

of the two young starfish the distention of the test and the
position of the shell lead to the supposition that the diminutive

gourmand had

tite

!

fallen a

martyr to the indulgence of

appe-

its

This Astropecten bears some resemblance to certain examples
of the northern form
that, however, as

known

as Astr. Mulleri,

M. &

T.

;

regarding

an extreme variation of A. irregularis, the

dif-

ferences presented by the Asteroids at present under consideration are such as to justify the opinion that they should be classed
(provisionally at

any rate) as

distinct

not, however, be surprising to find,

from that species. It would
from the examination of a

larger supply of material from this
is

and other

localities

at present available, that the above specific determination

than

would

require to be included within the extended diagnosis of the type
of ^. irregularis, although the distribution as at present

of the varietal forms of that species
lafus, etc.)

would hardly lead

(e. g.

known

A. Mulleri, A. echinu-

to such a supposition.
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8f

Troschel, System der Asteriden,

p. 73.

Korean Straits, 9 fathoms.
Coll. St. John
The arms are moderately long and narrow 11= 11 "25
:

;

millims.,

r = 4 millims.

The foot-papillse, arranged in wedge-shaped groups
of five, are long, fine, and cylindrical. The first spinelet, which
forms the apex of the wedge, stands by itself, projecting inward
upon the furrow, is thicker than the rest and arched upwards at
its base
the others stand external to this, two and two together,
;

the outermost pair being rather longer than the inner pair

;

whilst on the inmost portion of the furrow the outer series of
papillae are

augmented by one or two additional

spinelets.

The

adambulacral plates which bear the foot-papillge appear very much
depressed, in consequence of the gibbous character of the ventro-

marginal plates

— a feature which

is

very striking

when compared,

for instance, with specimens of Astr. formosus, mihi, of nearly

equal

size.

The upper marginal

and covered
and
on the outer half of the arm carry on their outer margin a small
conical spinelet.
In the specimen under notice the nine outer,
plates are broader than long,

closely with short stout granulose spinules of clavate form,

out of thirteen marginal plates, are thus armed.

The ventro-marginal
upper marginal

plates project

more outwardly than the

and bear one large, compressed, lanceolate
spine at the margin, which is generally followed by two smaller
spines placed side by side, not half its length, and very much finer
and more cylindrical. The rest of the spinulation consists of
small,

short,

plates,

isolated,

cylindrical

spinelets.

example these have been very much abraded
detail can be made out.

The
very

dorsal area or paxillary field

little, if

are large

and

is,

;

In the present
and little further

in the middle of the arm,

any, broader than the marginal plate.
closely

crowded

— so much so that the

The

paxillse

radii (of which,

there are 8-9 and very robust) of a paxilla are directed upward,
instead of at right angles to their pedicle

;

and

this gives to the

paxillary area a granulate rather than a stellate appearance to the

naked eye, and without any indication of regular arrangement.
Dr. Liitken remarks* on never having seen an Astr. japonicus
*

'

Videnskabelige Meddelelser

'

for 1864, p. 127.
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with the spines upon the dorsal marginal plates.

men under

consideration

On

these are so small that

easily be passed over without notice,

— whilst, further,

racter of such usual variability that I

am

fully

the speci-

they might
it is

a cha-

prepared to believe

in the existence of examples in

their rudimentary state

which they are wanting altogether,
on the present specimen quite leading to

A seemingly parallel instance may be pointed to in
the case of Astr. eury acanthus, Ltk.*, in the premature stages of
which small spines are present on the outer margin of the dorsal

that idea.

marginal plates towards the ends of the arms, but no trace of them
remains in the adultf.

Our knowledge of this species at present is very scanty and
may not be beyond the range of probability that a more exten;

it

sive series of specimens will require the modification of our
current ideas of the form altogether, and possibly even its amal-

gamation with such a species as A. sco2^arius, when more is defi.nitely known about the premature stages of these Astropectens.

AsTEOPECTEN poLYACANTHus

(of A. annatus-tjTpe),

1842. Astropecten polyacanthus, Miiller

^

M.

Sf

T.

Troschel, System der As-

teriden, p. 69, taf. v. fig. 3.

—
—

Astropecten hystrix {Val. MS.),

Astropecten armatus, Miiller

^

M.

Sf T. ibid. p. 70.

Troschel, ibid. p. 71-

1843. Astropecten vappa, Miiller fy Troschel, Wiegm. Archivf. Naturgesch. Jahrg. 9, p. 119.
1864. Astropecten armSitus,Liitken, Vidensk. Meddelelser for 1 864,

p.

132.

1865. Astropecten armatus, v. Martens, Ueb. Ostasiat. Echin., Wiegm.

Archiv, Jahrg. 31, p. 352.
18/6. Astropecten polyacanthus, Terrier, Stell. du Mus., Arch, de Zoologie gen. et exper.

Coll. St.

So

far

John

:

t.

v. p.

275.

Tedo Bay.

back as 1864, Dr. Liitken % raised the question as to the
A. armatus, M. & T., from Japan, and

validity of the separation of

A. vappa, M. & T., from Australia, as species distinct from the
typical form of A. polyacanthus from the Red Sea, asserting his
inability to detect in the material he had examined any characters
of specific value to warrant such a division.

M.

Perrier, after

* Vidensk. Meddel. 1871, p. 232.

t Compare with

this Liitken's

remarks on a specimen of Astr. aster wanting

the spines (in Vidensk. Meddel. 1864, p. 130).
" Kritiske Bemaerkninger om forskjellige Sostjerner," Vidensk. Meddel. 1864,
X
p. 132.
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Btudying the large collections in Paris, concurs in these views,

and maintains the consolidation of the above-mentioned forms,

M. &

including also A. hystrix (Val.),

M.

T.*

Perrier further expresses his opinion that the differences

upon which

the separation has stood are nothing

ditions of age

and

locality

— the

series of

more than con-

specimens which the

French savant has had the opportunity of examining being procured from stations as widely distant as Zanzibar, Muscat, Ceylon,
Hong-Kong, Fiji Islands, Port Jackson and several other localities

in Australia, thus indicating a very extensive distribution

of the A. 'polyacanthus type.

Although the present specimen is in a somewhat weathered
it can unmistakably be assigned to the varietal group
In
formerly described under the name of A. armatus, M. & T.
each ray the three marginal plates which succeed to the innermost in the arm-angle are destitute of tubercles and dorsal marThis character is regular, and accords with the
ginal spines.
typical description given in the System der Asteriden.'
Liitken
condition,

'

Medd., 1864, p. 132) chronicles the occurrence of considerable irregularity and variation in the number of these spineless plates in different rays of the same individual, and cites
( Vidensk.

examples from Hong-Kong having only one, or two, or even none
of the undeveloped spineless plates on different rays of the same

specimen.

Without

This starfish measures

E = 35 millims., r=9"6 millims.

calling in question the accuracy of

M.

Perrier's de-

termination, the occurrence of such instances as this of a form

presenting strongly marked variations at different stations within
the area of

its

distribution, urges

upon

naturalists the necessity

of exercising extreme caution against being led away by a ten-

dency to group too comprehensively the forms which may be
included within a large and widely distributed genus

;

ever seriously the multiplication of frivolous " species "

for

how-

may em-

barrass a classification, the wholesale grouping, or, in other words,

the unbounded extension of the limits of speciiic character,
productive of

much more

injurious results, in that

it

is

curtails the

precision of definition, and, whilst ignoring environment as a
factor, divests

nomenclature of one of

its

highest and most im-

portant qualities.
* " Stellerides du Museum," Archives de Zoologie experiraentale et g(5n6rale
(Lacaze-Duthiers), tome

v.

1876, p. 275.
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much smaller and
an extensive genus than in one of more
limited scope, " species " in the larger group have often not such
clearly marked or conspicuous characters as those which are
presented by "varieties" in a less comprehensive genus. It
the fact that forms are separated by

less strikiBg differences in

judgment should be very cautiously exercised
embrace within a single species all the strongly
marked distributional extremes of any widely-spread type, however closely their connexion may seem to be preserved through

follows that the

when tempted

to

intermediate forms

more

;

for in

many cases these gradations

are nothing

or less than the links which indicate to us the development

of " species," and are, in short, the stages with which generally

we

are unacquainted, owing either to the imperfection of

ledge, or

knowmore frequently by reason of their destruction through

the hostility of unfavourable conditions.

Taking into consideration the advance which knowledge is conmaking by means of the addition of new material from

tinually

hitherto

unexplored

fields,

comprehensive

the process of too

grouping would ultimately result in the formation of series
which, from their very unwieldiness, would require arbitrary
division for the mere purposes of classification and comprehension,

Of course it will
if the ordinary natural distinctions be ignored.
be acknowledged that " species " are but arbitrary divisions after
all, and that a nomen triviale serves but to register the state of
information and our opinions upon certain forms of

life but since
under such an aspect the organisms themselves stand as the outcome of adaptation and the conditions of existence, the latter
factor being thus synonymous with Tiahitat or geographical position, taken in its widest sense, it would evidently be a disadvantage to science to lose the record of the influence which has been
exerted, and to sacrifice so simple an indication of the relative

position of a modified type within the area of

its

;

general occur-

rence.

Stellasteb Belcheei, Gray.
1847. Stellaster Belcheri, Gray, Proc. Zool. Soc. 1847,
opsis of Starf. Brit.

Mus. (1866),

p. 7,

t. vii.

1866. Goniaster (Stellaster) Belcheri, von

p-

1^

;

et

Syn-

fig. 1.

Martens,

Ueb.

Ostasiat.

Echin., Wiegm. Archiv, Jahrg. 32, p. 86.
1871. Goniaster (Stellaster) Belcheri, Liltken, Vidensk. Meddelelser for
1871, p. 247, tab.

V. fig. 3.
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1876. Pentagonaster (Stellaster) Belcheri, Perrier, Stellerides du

seum, Arch, de Zool. exfer.

Mu-

et gen. t. v. p. 42.

Coll. St. John
Korean Straits, 50 fathoms.
In the type specimen figured and described by Dr. Gray, a
group of two or three small tubercles is situated upon the disk in
each radial area at about the same distance from the centre as the
:

madreporiform body, whilst further outward, at the base of the
arm, stands a single isolated tubercle, likewise in the median line
of the ray.

In an example oiS. Belcheri from Australia, which Dr. Liitken
is wanting
and from tlie circumstance of the specimen being much smaller than that of G-ray's
(measuring only r =8 millims., E=25 millims.), Liitken has been
has described, this latter tubercle

;

led to regard the presence of this isolated tubercle at the base of

the rays as merely a dependence on age and growth.

The present specimen
is

is

smaller than either of the above, and

interesting from the fact that the only tubercles which

sesses are a single one in each radial field.

pies the middle of a plate which

is

it

pos-

Each of these occu-

situated rather further than

the madreporiform body from the centre of the disk, and

is

sur-

rounded by several small granules markedly larger than those
which cover the plates generally. The disk is moderately convex,
the radial areas gibbous, and the interradial ones depressed.

The

semidiameters of the disk and rays measure 7 millims. and 19
millims. respectively.

The inner row of

form a compact comb on each
upward over the furrow and having
the ad- and aboral being smaller than

foot-papillse

interambulacral plate, arching

5-6 papillae,
The outer series

in each group

the others.

consists of a single small, short,

stout papilla placed opposite to the middle of the inner row, and

having two or three papillate granules on each side, sometimes in
line and sometimes behind it, the whole forming a more or less
regular line parallel with the inner series.

Occasionally a few

additional granules form an irregular reduplication of this series,

whilst

upon the inner portion of the furrow the granules which

stand near to the main single papilla gradually increase in
the distinction between them becoming

size,

almost imperceptible.

There are but few pedicellarice valvulatce on the dorsal surface,
and none on the marginal plates. The marginal spines are compressed, not tapering towards the tip, which

two outer thirds of the arm there

is

is

rounded.

Upon the

only a single plate in the dorsal
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tlae last two or three of which
and thus disconnect the median

area between the marginal plates,

meet

in part of their length,

series.

Ceibeella DENSisPiNA,
Coll.

St.

John

:

sp. nov.

Korean

VIII.

PI.

figs. 5, 6, 7, 8, 9.

of Niphon,

Straits, "W. coast

40

fathoms.

Arms rounded and

very uniform in thickness throughout their

length, tapering only slightly

tremity, which
at the base,

by no

is

and very gradually towards the ex-

Arms

blunt and well rounded.

interradial depression

;

slightly flattened

disk, being separated

and quite continuous with the

The

arm-angles well rounded.

and disk are covered very densely with small
closely-crowded spinelets, so closely packed as to suggest to the
ossicles of the rays

naked eye the granulate appearance of Linchia. The spinelets
are built-up of multiradiate laminae, and by expansion at the tip

assume a clavate form. The intermedial pore-arms are very small,
quite disconnected and enclosed they are frequently furnished
with one papilla only but two or occasionally even three occur.
The madreporiform body is nearer to the centre than the luargin of the disk and the septa, which radiate in straight lines from
;

;

;

its centre, are closely

studded with spinelets similar to those of

the disk and rays.

The

foot-papillae are

more robust than the

spinelets of the dorsal

or lateral portions of the ray, and are placed in oblique pairs

the adambulacral plates.
furrow, are longer and

ceeded by four or

The inmost

much

upon

pair, or that nearest

the

stouter than the others, and are suc-

five similarly

oblique pairs of smaller spinelets,

following in series and gradually diminishing in size and thick-

ness until they merge imperceptibly into the densely packed spi-

nulation of the ventro-lateral plates.

The specimen measures E=25 millims.,r=5 millims.
midway between the tip and disk, 4 millims.

;

breadth

of a ray

ASTEEACANTHION EUBENS
Coll. St.

Two

John

small

:

Korean

{Linnf), var.

MIGEATUM,

milii.

Straits.

radius measuring 16
Although only in a young

specimens, their greatest

and 12 millims. respectively.
and premature stage of growth, I feel
millims.

little

hesitancy in assigning

these starfish to the above widely spread species.
papillae are short, moderately stout, and cylinand arranged two and one alternately upon the interam-

The ambulacral
drical,
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more or less regularity according to the
odd spines being few and far between.
These are succeeded by the ventro-lateral spines in oblique rows
of two (or three in the middle portion of the arm), and are stout,
moderately long, and slightly tapering towards the tip then follows the broad side-area, bounded by the lateral spines, which are
similar in size and character to the last mentioned, and, standing
one to a plate, are well spaced and form a straight marginal
series.
These spines are surrounded at the base by a thin circlet
of small pedicellaridB forci^iformes * and the ventro-lateral series
have also a few on their upperside.
The spines of the dorsal
surface are small, tapering towards the tip, and pointed they are
widely spaced and have a few pedicellaricd forcipiformes at their
base, but no wreath (and in some cases only two or three even),
whilst the interspace between the spines is very thickly strewn
with numerous large pedicellaricB forficiformes.
The large size and great number of these latter pedicellarise, as
bulacral plates, with

individual, sometimes the

;

;

;

well as the isolated character of the marginal spines, without even

a trace of any undeveloped comj)anion such as is frequently to be
found in young A. rubens of typical form at the same age, the

general absence of

embryonic secondary spines on the inter-

all

calary pieces, either of the dorsal surface or the sides, and, in
* In 1866, Dr. W. B. Herapatli published a memoir " On the Pedicellarite of
the Echinodermata " (Quart. Journ. Microscop. Science, vol. v. pp. 175-184), in

which he described the structure of these organs as presented in the Asteriadae,
same time assigning very characteristic technical designations to the dif-

at the

This paper, unfortunately, seems to have been overlooked by

ferent forms.

subsequent
ful

vrriters,

and very

and

excellent

'

also

by M. Perrier, who in 1869 brought out his careles Pedicellaires et les Ambulacres des

Eecherches sur

Asteries et des Oursins.'

Apart, however, from Dr. Herapath's obvious claim to priority, certain of
the names employed by the French savant can only be regarded as colloquial

terms which would require to be replaced by a more
clature before they could

other countries.

It

is

strictly scientific nomenbecome the general property of the naturalists of

therefore with particular pleasure that attention

to the above mentioned earlier paper, as

it

is

called

supplied the want in the direction

indicated.

According to Dr. Herapath's terminology, the pedicellaricB forcipiformes, or
" scissor-shaped," are equivalent to the "pedicellaires croises" of M. Perrier;

and the

pedicellaricB forficiformes, or

" shears-shaped," to the " pedicellaires

French author. The terms being synonymous with the " major "
minor," the " large " and the " small," as applied to pediceUarife by

droits " of the

and "
some American and English

LINN. JOUEN.

naturalists.
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the tout ensemlle of the spinulation, dispose me, after careful

study of this limited material, to regard the starfish as presenting a well-marked locational variety of the A. ruhens type. And
although these structural modifications are not such as would

command more
which

recognition, the

special

divergence seems one

well worthy of record in a morphological point of view.

is

ECHINOIDEA.
Steongtlocewteottjs i]srTEEMEDius {Barnes), A. Agassiz,
1863. Psammechinus intermedius, Barnes, in A. Agassiz, Proc. Acad.

N.

S.

Philadel p. 357.

1866. Boletia radiata, von Martens, Ostasiat. Echin., Wiegm. Archiv,
Jahraj. 32, p. 136.

1872. Strongylocentrotus intermedius,
Cat.

M.

A. Agassiz, Rev. Echini,

III.

C. Z. p. 164.

Toxopneustes grandiporus, Lutlcen {MS. Copenhagen Mus.), fide A.
Agassiz.
Coll. St.

John

:

lat.

34°

8'

N., long. 126° 24' E.,

Korean Straits,

24 fathoms.

Owing

to

its

dense clothing of short moderately uniform spines,

this Echinoid bears a great resemblance in facies to SpJicerecMnus.

The resemblance, however,

is

merely

superficial, as neither

the

tubercles nor the spines are equal-sized, nor are the former closely

packed upon the plates or arranged in

strictly horizontal

rows

;

more deeply indented than generally in Strongylocentrotus. In none of the abovementioned details, which are regarded as stable generic characters
in SplKErecJiinus, does the present sea-urchin agree and although
the

are very slight, being

gill-slits

little, if

at

all,

;

it

resembles that genus in possessing only four pairs of pores to

each arc, their mode of arrangement does not
from that of Strongylocentrotus.

The

differ essentially

poriferous zones are nearly as broad as the median

am-

bulacral area, which at the ambitus bears four vertical ranges
of tubercles

—the outer ones, which stand next

zones, being

much

larger than the inner series.

to the poriferous

On

the interam-

bulacral plates there are three primary tubercles, the middle one

longest

;

and

this alone remains

prominent up to the apical

whilst the companion tubercles diminish very rapidly

disk,

on the abactinal surface, being wanting altogether or represented only by
small miliaries on the uppermost plates. There are also two or
three large secondaries and a moderate sprinkling of miliaries

AlTD

upon the

plates,
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but whicli diminisli botK in size and number on

the upper portion of the abactinal surface

;

two of the secon-

on the aboral margin of the plate, and stand
above the interspaces between the primary tubercles. There are
also two or three small tubercles between the arcs in the poriferous
zones, the one which stands under the upper pore of each ambulacral plate (i. e. the second pore of an arc) being nearly as large
as a primary tubercle and its series forms a prominent vertical
daries are placed

;

The

row.

genital plates are comparatively small, witli the ex-

ception of the madreporite, and the oculars large, two of

entering the anal circle

;

both the ocular and ovarial

them

orifices are

conspicuous.

The actinostome

is

small, the indentations well

marked but not

deep, and the buccal membrane furnished with small elongate cal-

careous plates.

The

colour of the test

is

light purple or greenish, having the

and that of the spines dark
;
In one small specimen the spines of
the ambulacra are greyish white tipped with violet. The specimens dredged by Capt. St. John accord closely with the description given by Yon Martens of Boletia radiata, which Mr. Alex,
Agassiz indicates, from personal knowledge, to be synonymous
interradii frequently of a darker tint
olive tipped with purple.

with Barnes's earlier determination of Ps«»2»zecAmMS intermedius.

Hence the present

EcHiNOMETEA
Coll. St.

John

reference of the Echini under consideration.

LTJCTJKTEE {LesTce), JBlainvUle.
:

Hatzura, Japan.

Only one small premature specimen, which seems to vary
from the ordinary Pacific form in its shorter and stouter spines,
and prominent and somewhat exposed apical disk. E. lucunter,
however,

is

such a highly variable form, and the changes which

all the members of the
genus, that- the " suggestions " presented by the example under

take place during growth are so great in

notice do not appear to warrant any special importance being

placed upon them.

The colour of the spines

is

light green shading

into light violet, and tipped with grey, and having the milled rim

white or grey

also.

Pores arranged in arcs of four.

Temnopleueus Haedwickii {Gray), A.

Agassiz.

1855. Toreiimatica Hardwickii, Gray, Proc. Zool. Soc. p. 39.
1863. Microcyphus elegans, A. Agassiz, Proc. Acad. N. S. Philad.
p. 357.
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Proc. Acad. N. S. Philad.

sculpta, A. Agassiz,

358.

1866. Teranopleurusjaponicus, von Martens, Wiegm. Archiv, Jahrg.32,
p. 133.

1872. Temnopleurus Hardwickii, A. Agassiz, Rev. Echini, pp.

166

&460.
Coll.

Bay,

St.

John:

9 fatlioms

;

38° 28' N., long. 141° 25' E., Sendai
128° 54' E., Korea

lat.
lat.

32° 49' N., long.

(young).

In this Temnopleurus i\ie sutural pits are wanting altogether on
the actinal surface, whilst above the ambitus they are deep and
bevelled in the median line of the interambulacral areas, but only

small adjoining the poriferous zone; the sutural pits of the
bulacral areas are similar to those of the

smaller

;

interradia,

am-

though

and these broad, connected, triangular excavations give

quite a naked appearance to the median line of the areas.

The

coronal plates carry only one large primary tubercle, which in

the interambulacral areas

the series

is

placed near the middle of the plate

forming two vertical prominent

from the apical pole to the actinostome.

lines,

The

attached to these primaries are conspicuous from

by
is

their greater length

which extend

spines which are
all

the rest, both

and by their coloration, which

at the base

very dark brown or purple, with the rest of the shaft pink.

either side of the interambulacral primary tubercles there

general (except towards the

apical disk) one large

On
is

in

secondary

numerous robust
the
primary
ambulacral
areas
tubercle
is placed
the
In
miliaries.
near the outer margin of the plate, and is accompanied by one
or, near the ambitus, sometimes two secondaries and several miThe anal area is small and the genital plates are well
liaries.
The actinostome is also small in comparison with
tuberculated.
tubercle, the remainder of the plate carrying

;

other species.

The following measurements

Diameter
Height
Actinostome

Two young

will

show the proportions
A.

B.

millim.

millim.

24

2725

12

13-5

8

8'1

:

specimens of this species were also obtained, and

accord very closely with Mr. A. Agassiz's excellent figures of
the growth stages of this Temnopleurus.

They were dredged in

.
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32° 49' N., long. 128° 54' E., and measure respectively 7

millims,

and 11'2 millims. in diameter.

Temnopleubus Eeikauj)!, Agassiz

(juv.).

1846. Temnopleurus Reynaudi, Agassiz, Cat. rais.,

Ann. So. Nat.

vi.

p. 360.

1855, Toreumatica Reevesii, Gray, Proc. Zool. Soc. p. 39.
?

•

Toreumatica granulosa,

id., ibid.

1863. Toreumatica coneava, A. Agassiz, Proc. Acad. N. S. Philadel,
p.

358 {non Gray).

1872. Temnopleurus Reynaudi,^. Agassiz, Rev. Echini, p. 166.
Coll.

St.

John

:

33° 14' N., long. 182° 55' E., Korea, 40

lat.

fathoms.

Very

was

little

definitely

known

respecting the premature

phases of Temnopleurus prior to the careful and characteristic

drawings which Mr. Alex. Agassiz has given of this and the pre-

The present specimens, of a diameter of 9 millims.,
young T. HardwicMi of about the same
by their thinner, more compressed, and subconoid test, which is

ceding species.

are distinguishable from
size

of a light ashy-grey colour, rayed with pale violet in the interambu-

The apical disk is conspicuous, and the primary anal
and characteristic the ocular plates are large,

laeral areas.

plate very large

;

with their outer margin tridentiform, and having at the base
adjoining the genital

plates a lozenge-shaped pit

enters the anal circle.

The interambulacral

;

one ocular

sutural excavations

extend up to the primary tubercle, which has the appearance of
standing at the apex of a triangular depression occupying the
entire adoral margin of the plate

;

the pits are larger and more

on the actinal than upon the abactinal surface, and
those of the median ambulacral area bear on their adoral margin
a very large sphseridia, the series of these, which number six or
clearly defined

up to the ambitus. There are but very
few miliaries upon a plate and the two or three which occupy
the upper portion still bear traces of fine radial connexions with
seven, extending nearly

;

the primary tubercle.
ambitus, there

is

The secondary

tubercles, of which, at the

one on either side of the primary, are compara-

tively small.

same size the tuberculation of
and more numerous, and the sutural pits,
though deep, are much more limited.

In young

the plates

is

T. Sardwicleii of the
distinct

MR. W.
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toeeumaticus

(Klein),

Aijassiz(?)

(juv.).

11, 12, 13.

1734. Cidaris toreumatica, Klein, Nat. Dispos. Echin. p. 64.
1788. Echinus toreumaticus, Gmelin, Linn. Syst. Nat. 3180.
1816. Echinus sculptus, LamarcJc, Ann. sans Vert. p. 47.

1841. Temnopleurus toreumaticus, Agassiz, Monog, Scutelles, p. 7; et
in Valentin, Anat. du gen. Echin. p. vii.
1846. Temnopleurus bothryoides, Agassiz, Cat. Rais., Ann. So. Nat,
p.

360

v'u

(pars).

1863. Temnopleurus Reevesii, Agassis, Bull. Mus. Comp, Zool. Harvard,
i.

p.

23 non (Gray).

1872. Temnopleurus toreumaticus, A. Agassiz,

Revision of Echini,

p. 166.

Coll.

St.

John

:

lat.

34°

8'

K., long. 126° 24' E.,

Korea, 24

fathoms.

A

small specimen measuring 9*5 millims. in diameter, which

differs entirely

from the preceding young Temnopleuri, I

although not without hesitation, to the above species.

refer,

The

test

and the primary tubercles are large and very prominent,
with the sutural pits extensive and sharply defined. The welldeveloped secondaries and miliaries which fill the plates, form

is

stout

;

oblique lines thereon, continuous with similar lines on the com-

panion

plate, the miliaries of the upper portion of one plate
following the same trend as the lower and principal range of tubercles on the accompanying plate.
This feature, combined with

the band-like character of the portion of the interambulacral plates
which lies between the sutural cavities, is very suggestive of the

arrangement in TemnecMnus.

The

genital plates are comparasurrounded by a prominent and
close ring of robust secondary tubercles.
Compared with young

tively large

;

and the anal area

is

T. HardwicTcii, the Echinoid under notice is readily distinguished
from specimens of similar or even greater size by the prominent

character of the tuberculation and the regularity of the special

arrangement which this displays.
If the view be correct that the present premature specimen

the young of T. toreumaticus, the characters which

it

is

presents are

such as point to an intere sting phylogenetic connexion of Temnopleurus with TemnecMnus

;

whilst

it

much more

nearly resembles

the fossil forms of that genus than the seemingly aberrant species
Temnecliinus maculatus, ^. Agassiz.
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Salmacis stjloata, Agassiz.
1846.

Salmacis

Agassiz,

sulcatus,

Cat.

Rais.,

Ann.

Nat.

vi.

1850. Melobosis mirabilis, Girard, Proc. Boston Soc. Nat. Hist.

iii.

So.

p. 359.

Salmacis virgulatus,

id., ibid.

p. 365.

1866. Salmacis conica, von Martens, Ostasiat. Echin., Wiegm. Archiv,
Jahrg. 32, p. 159.

Diploporus pyramidata, Troschel, Mus. Berolin.
1866. Salmacis pyramidata^

v.

(fide v. Martens).
Martens, Wiegm. Archiv, Jg. 32, p. 159

(pars).

1872. Salmacis sulcata, A. Agassiz, Rev. Echin.,

III.

M.

Cat.

C. Z.

Harvard, p. 156.
Coll. St.

John

:

lat.

34°

8'

N., long. 126° 24' E.,

Korean

Straits,

24 fathoms.
Test subconoid and somewhat depressed, having small sharp
triangular pores in the median areas and at the junction of the

Ambulacral pores
arranged in triple arcs, which have the appearance of forming
two vertical rows, two pore-pairs standing on the inner series to
interambulacra "with the poriferous zones.

—

one on the outer, in regular alternation the intermediate space
between these single pore-pairs being occupied by a small secondary tubercle which isolates them from one another. Coronal
plates narrow, the inner third of each being naked.

The

inter-

ambulacral plates at the ambitus bear a horizontal row of three
small tubercles, of which the middle one is the largest, and forms
a vertical series extending from the apical pole to the actino-

stome

;

the series adjoining the poriferous zone disminishes very

rapidly in size on the abactinal surface, becoming merely miliaries

which hadly reach the apex whilst the inner series extends only
half the distance from the ambitus to the apical disk.
Above
these tubercles, on the upper margin of each plate, runs a hori;

zontal

row of well-spaced

miliaries.

The ambulacral

plates carry

one large tubercle closely adjoining the poriferous zone and this
at the ambitus is accompanied by another rather smaller tubercle
;

in horizontal line, but which does not extend in vertical series to

within one third of the distance of the apical disk.
to these primary tubercles, there are

two

In addition
on the

or three miliaries

upper margin of the plate, of which the one standing midway over
the interspace between the two primaries is almost as large as a
secondary tubercle, and extends in series much further towards
the apical disk than the small inner primary.

—
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moderately large, with the anal margin

is

the genital apertures are very large and

round, and the plate bearing the madreporiform body

than the others

much larger

the ocular plates are stout and carry numerous

;

on each side of the aperture.
specimens furnished the following measurements

tubercles, one being placed

Three

:

B.

A.
millim.

millim.

17

14

Diameter
Height
Actinostome

11-75

7

C.
millim.

14

8-3

9-1

6

6

EcHiNAis'THirs TESTUDiNAEiFS, Gray.
1851. Echinanthus testudinarius. Gray, Proc. Zool. Soc. Lond. p. 35;

Echinida (1855),

et Cat.

p. 6, pi.

fig. 1.

i.

1851. Echinanthus australasise, Gray, Proc. Zool. Soc. Lond. p. 34,
et Cat.

Echinida (1855),

p. 5, pi,

fig. 2.

i.

Bau

1854. Ciypeaster tumidulus, Milller,
1866.
32,

Ciypeaster testudinarius,
i.

v.

d,

Echin. p. 90.

Martens, Wiegm. Archiv, Jahrg.

p. 170.

18/0. Ciypeaster speciosus, VerriU,Silliman'sJourn. p. 95.

CoU. St. John lat. 33° 14' N., loDg. 128°
Nip on, Korean Straits, 40 fathoms.
:

55' E., west coast of

EchinajSTthus testudhstaeius, Gray.
This Clypeastroid

is

distinguished by the form and height of

deeply impressed and gradually sloping actinal sur-

test,

with

face

and large actinostome

its

petals, the thickened

;

whilst the shape of the ambulacral

margins of the

test,

and its small and widely

spaced tubercles are further characteristic of the species.

The
of

which exist between certain forms
and Ciypeaster rotundus, A. Ag., are remark-

superficial resemblances

testudinarius

-£/.

ably close

;

the association, however, of their comparative differ-

ences with structural characters of considerable importance

very constant, and

suflS.cient to

warrant

full

is

recognition in specific

determinations.

(Cltpeasteoid)
sp. ? juv.
Coll. St. John: lat, 34° 8'N., long. 126° 24'

E.,

Korea, 24

fathoms.

A

small Fibularia-YikG

length, which
troid

;

is

Echinoid measuring 6'5 millims. in

in all probability the

but to which special form

it

young stage of a Clypeasit would obviously be

belongs

very hazardous to determine from such limited material, in the

—

;
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present state of our knowledge of the undeveloped stages of the
It is certainly different from any described
from the characters which it presents, I prefer to
a young and premature phase of growth, rather than

species of that group.

Fihularia

regard

it

new

as a

;

but,

as

species of that very unsatisfactory genus.

EcHiNOLAMPAS OYiEOEMis (Gmel.), Gray.
1788. Echinus oviformis, Gmelin, Linn. Syst. Nat. 3187.
1801. Nucleolites oviformis, Lamarck,

Anim. sans

Vert. p. 347.

1816. Clypeaster oviformis, Lamarck, Anim. sans Vert. p. 15.

1825. Echinolampas oviformis. Gray, Ann. Phil. x. p.

7, et

R.

Cat.

Echinida, p. 35.

Echinolampas

orientalis, id. ibid.

Korean Straits,
E., 40 fathoms.

Coll.St. John:
long. 128° 55'

W. coast of Mpon,

lat.33°14'N.,

The Echinolampas

referred to the above species has a very ellipand distinctly ovoid contour when seen from above the test
apex very eccentric anteriorly, and the
is high and fully arched
mouth in a somew^hat more central position on the actinal surface
Ambulacral petals slightly
bourrelets moderately developed.
tical

;

;

petaloid, with poriferous zones unequally developed, the anterior

zones of the antero-lateral pair and the posterior zones of the
postero-lateral pair being little more than half the length of the

companion zone of the petal; the inner pores are round, and the
Tuberculation moouter ones somewhat larger and elongated,
derately distant, and widely spaced in the neighbourhood of the
actinostome. Apical disk small, and the genital pores not very
wide apart.

The following measurements will serve for comparison
Length 53 millims, breadth 44 millims., height 33 millims., anterior margin to centre of apical disk 17 millims.
:

Echinocaediiim: atjsteale, Gray.
1851. Echinocardium australe, Gray, Ann. 8f Mag. Nat. Hist. 2iid ser.
vol. vii. p. 131; et Cat. Echinida (1855), p. 44, pi. iv. fig. 1.

1851. Echinocardium zealandicum, Gra?/, Ann. SfMag. Nat.Hist. 2nd

ser.

Echinida (1855), p. 44.
1863. Echinocardium Stimpsoni, A. Agassiz, Proc. Acad. N. Sc. Phivol. vii. p. 131, et Cat.

ladel. p.

360.

1869. Amphidetus novse-zealandiee (Val.), Perrier, Rech.

s. les Pedicell.

p. 176.

Coll. St.

fathoms.

John

:

lat.

33° 10' N., long. 129° 12' E., Korea, 36

;
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Three young specimens, two of tbem being very small. Compared with E. caudatum, the abactinal surface slopes at a much
smaller angle from the apical pole, whilst the contour of the test,

viewed from above,

is

much more rotund than

in similar-sized

The intrapetalous fasciole
and the anal and subanal fas-

specimens of the Atlantic species.
forms a wider triangle outwardly
cicles are disconnected in

in length

;

examples measuring only 7*2 millims,

whilst in E. cordatum of even greater size they are

;

The apical disk is scarcely excentral
and the peristome, though only slightly so, is more anterior than
in the young of E. cordatum.
It will be further found, when
comparison is made between the two species, that relatively the
periproct occupies a very high position on the posterior end in the
present form, and also that the zones of the posterior lateral
ambulacra converge only very slightly as they approach the amunmistakably confluent.

bitus, whilst in E.

An

example of

cordatum they approximate rapidly.

same

this species of the

datum, given by A. Agassiz in the

size as the

young

E. car-

Eevision of the Echini,' has

'

been figured for the purpose of comparison

(cf. PI.

YIII.

figs.

14,

15, 16, 17).

SCHIZASTEE, VETSTTEICOSTJS, Gray.
1851. Schizaster ventricosus. Gray, Ann.

^ Mag.

Nat. Hist.

vol. vii.

p. 133.

Scliizaster Jukesii,

Oray,

ibid. p. 133.

1855. Scliizaster (Nina) ventricosus, Gray, Cat. Rec. Echinida, Brit.

Mus.

p. 60,

t.

iv. fig. 2.

Schizaster (Nina) Jukesii, Gray, ibid. p. 61.

1872. Schizaster ventricosus, A. Agassiz, Rev. Echin.

Camp.

Coll. St.

The

{III.

John:

lat.

;S^.

Mus.

34° 13' N., long. 136° 73' E., 48 fathoms.

collection contains

one small specimen of this very fragile

Echinoid, and measures only 14 millims. in length.

with

Cat.

Zool.), p. 158.

canaliferus, the contour,

when

Compared
is more

seen from above,

much fuller and more rotund in the posand having its greatest breadth across the hinder
third the apes is not so eccentric and the present Scliizaster is
further characterized by the great height of the posterior portion

elliptical,

the test being

terior portion,

;

;

of the test

;

a rapid slope to the actinal surface forms the trun-

cate anal end, the upper part of which

does not

overhang the

lower, the periproctal orifice being situated very high
area.

The odd anterior ambulacrum

is

up on the

not so wide as in S.

carta-

—
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liferus

and the

;

tlie

lateral keels

which bound

it

are

more strongly

anterior lateral ambulacra are very broad, whilst

The

developed.

443

SEAS.

posterior petals are shorter,

more pear-sbaped, and have

a

concave curve outwardly.
Conclusion.

The

following

indicate the extremes, as at present

list will

known, of the geographical distribution of the species comprised
in the above collection

:

ASTEROIDEA.
Korea.

Astropecten formosus, mihi
japonicus,

M. & T

poly acanthus, M..

Japan.

hH

Red

Zanzibar, Australia, Fiji

Sea,

Islands, Japan.
Stellaster Belcheri,

New

Gray

Cribrella densispina, mihi

Guinea, N. Australia.

Korea.

Asteracanthion rubens, Linne

Japan, N, Atlantic.

ECHINOIDEA.
Seghalion, Japan, Australia.

Strongylocentrotus intermedins
(Barn.), A. Ag.

Echinometra lucunter (Leske), Bl.

Red

.

Indian Ocean,

Sea,

Islands,

Japan, Unalaska (Dull,

Temnopleurus HardwicJcii (Gray),
A. Ag.

Society

Sandwich Islands, Japan.
Smithson.

coll.).

Reynaudi,

Ag

Ceylon, Malacca, N. China seas.

toreumaticus (Klein),

Ag

Persian Gulf, Siam,
Islands,

Salmacis sulcata,

Ag

Red

N. China

Philippine
seas.

Sea, Indian Ocean, Australia,

China.

EcMnanthus

testudinarius,

Gray

.

.

Red

Sea,

Australia,

Japan, Sand-

wich Islands, California.

Echinolampas oviformis (Gmel.),

Red

Echinocardium australe. Gray

S.

Japan.

Siam, Hongkong, Fiji Islands*.

An analysis of the above will show tliat,
ai-e

Hope,

.... South Africa, New Zealand, Australia,
China,

Schisaster ventricosus, Gray

three

Cape of Good

Sea,

Molucca.

GraJ^

out of the sis Asteroids,

additions to the fauna of Japan, viz. Astropecten formo-

and Crihrella densispina. Of these, Stelbeen known as inhabiting IS. Australia

sus, Stellaster Belcheri,

laster Belclieri has hitherto

and

New

Gruinea only

* In drawing up this
tion to

Mr. Alexander

Zool. Harvard,

vii.

Astropecten formosus

;

list,

I

am

indebted for a

may be regarded

number

Agassiz's " Kevision of the Echini,"

1872-74.

as

of citations of collec111.

Cat.

Mus.

Comp
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a representative form of the N.- Atlantic A. irreffularis type

development from

am

I

Grihrella densispina

C.

;

and

disposed to consider an indejDcndent

Of the

sanguinolenta of the N. Atlantic.

remaining Starfish, Aster acantliion rubens
Atlantic and circumpolar Asteroid

;

the widely spread

is

Astropecten japoniciis

is

con-

and Astr. polyacantlius has a very extensive distribution, extending from the lied Sea on the west to the
the
Piji Islands on the east, and reaching northward to Japan
most important feature which is thus rendered prominent being

fined to Japanese waters

;

—

the presence of northern or representative northern species of
Starfish in the

Korean

seas.

Turning now to the Echinoidea,

it will be found that, of the ten
which have been enumerated above, five are additions to the
Japanese fauna, viz. Temnopleurus Iteynaudi, T. toreumaticus, Salmacis sulcata, Ecliinolampas oviformis, and Schizasier ventricosus.
Of these, Temnopleurus Reynaudi has hitherto been ranked as a
more southern form, and having an extension westward as far as
Ceylon and similarly T. toreumaticus, which has a still greater
;

westerly stretch to the Persian Gulf.

Salmacis sulcata

is

likewise

a more southern species, and with a distribution westward as
far as the

Eed

Sea

;

jEchinolampas oviformis

is

quite a western

Japan and ScMsasfer ventricosus occupies a
Of the
southern area which ranges eastward to the Fiji Islands.
remaining five, which are known Japanese forms, two have a very
wide distribution, viz. Echinometra lucunter and EcTiinanthus testudinarius, the former extending from the Red Sea to Australia
and thence eastward to the Society Islands, and the latter occupyform in relation to

;

ing nearly the same area, but with a
sion, reaching to California

New

ward to

;

still

greater easterly exten-

Echinocardium australe extends south-

Zealand and westward to South Africa,

—none

of

the Echinoids above mentioned having a more northerly extension

than some portion of the Japan islands.

Strongylocentrotus inter-

medius reaches from Seghalion to Australia and Temnopleurus
HardwicJcii is the only one whose limits extend no further south;

wards than Japan, whilst

it

reaches a latitude as far north as

Unalaska.

Erom

this conspectus it will

be seen that

all

the Echinoidea,

with the exception of a single instance, are those occupying a
habitat which has a

more southern and,

in general, also a

more

westerly extension than the locality under notice.
It

is

especially

noteworthy in this collection of specimens from
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tHe Korean Seas, that whilst a large proportion of the Asteroids
point to a northern centre of derivation, the Echinoidea, on the
other hand,

all

belong to species having a southern and westward

area of distribution.

DESCEIPTION OF PLATE
Fig.

VIII.

Abactinal aspect, natural

Astropecteii formosus.

1.

size.

X

2.

Actinal side of same specimen, about the middle of a ray,

3.

Arrangement of the foot-papilla on the inner portion of the ambulacral

4.

Abactinal side of same specimen, about the middle of a ray,

5.

Cribrella densispina.

6.
7.

Actinal side of same specimen, about the middle of a ray, X 10.
AiTangement of the foot-papillte, seen somewhat obliquely, and more

8.

Abactinal side of same specimen, about the middle of a ray,

9.

Madreporiform body of same specimen,

furrow,

X

10.

10,

Abactinal aspect, natural

X

10.

size.

highly magnified.

Teinno]jIeiirus toreumaiicus (Klein),

10.

X

Ag.

X

10.

10.

(?),

juv.

;

profile, natural size.

same specimen, natural size.
Portion of test of same specimen, X 10.
Apical disk of same specimen, X 10.
Echinocardium austrcde, Gray. A young specimen 7"75 millims. in length

11. Actinal aspect of

12.
13.

14.

abactinal aspect,
15. Actinal aspect of

X

;

5.

X 5.

same specimen,

16. Longitudinal profile of

same specimen,

X

5.

Portion of the posterior end of the test of same specimen, showing the

17.

separation of anal and subanal fascioles, magnified.

On

some Ophiuroidea from the Korean

Maetin Dtjncak, M.B.

P.

nicated by "W.

Seas.

By

(Lend.), P.E.S., &c.

Peect Slabek,
[Read June

6,

Professor

(Commu-

Esq., E.L.S.)
1878.]

(Plates IX.-XI.)
I.

II.

III.

Introduction and General Relations of the Fauna.
List of Families, Genera, and Species.

Description of the

New

Species,

and notices of those hitherto

known.
IV. Remarks on the Species, and on their

V. Description of the
I.

Capt.

St.

Affinities,

j

Plates.

Introduction and Melations of the Fauna.

John, E.N., in his late voyage in and about the seas to

—
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some

olsr

the south and east of the Korea, dredged up numerous specimens
of small Ophiurans, which were in

roidea and Echinoidea.

company with

several Aste-

me some

Dr. J. Grwyn Jeffreys sent

of

and finding them very interesting, I was glad to
avail myself of Dr. Giinther's kindness when he placed in my
hands the part of Capt. St. John's collection that had been sent
these specimens

;

Museum, with a view to its being examined and
Mr. Percy Sladen undertook, at my suggestion, the ex-

to the British

named.

amination of the Starfish and Echini
the result of

my work

and this communication
on the Brittle-stars.
;

is

Situated near land which, is rarely visited by Europeans, the
Korean seas are to the south-west of the Japanese islands, to the
north and rather to the east of Formosa and the Philippines are
many degrees to the south and a little to the west. Their floor was
virgin ground to the dredger and it was reasonably anticipated
that some remarkable forms would be discovered in the fauna.
It was interesting to notice, as the specimens were brought under
careful examination, how several distant Ophiuran faunas were
associated together, and represented not so much by identical
The peculiar grouping of certain
as by very closely allied species.
genera very characteristic of well-known areas was to be traced
;

;

in the fauna of this out-of-the-way locality.

was not without its resemblance to those
Sound and the JS"orth Atlantic another
forms
familiar
of the West-Indian seas and a comrecalled the
with
the
Sea was noticed.
species
Eed
of
munity
Out of the 16 species and several varieties, only three had preOpMoglypTia
viously been described from other localities, namely
sinensis, Lyman, from the China seas and Philippines; OpMonereis
and OpJiiactis sexdulia, from the Eed Sea and the Philippines
radia, from the Pelews and Philippines, Nicobars and Tahiti.
Three of the new species of Opliioglyplia belong to the group of
the genus which contains the species 0. Stutoitsii, 0. albida, and
0. nodosa; but they may be readily distinguished from these northern forms. The new Opliiacantha is interesting from its belonging to a genus of which a species is so commonly asso-

One group

of genera

of the remote Smith's

;

;

:

;

ciated with the Greenlandic Ophioglyphce

;

but

it

has characters

Lyman, from Barbadoes.
And the common OpMolepis of the Korean seas, whilst having
some abnormal characters, is not without some resemblance to the

which

ally it to

OpTiiacantlia stellata,

OPHITJEOIDEA

immature

OpJiiopJioUs, the

forms just mentioned.
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associate of the well-known

The group of AmpliiurcB and

Hemipliolis,

Korean specimens belong, is characterized by the
and they are allied to Amphiura
small number of mouth-papillfe
The new species
Jiliformis and A. squamata, both Atlantic forms.
of OpMonereis and Ophiotliela I have also recognized in a small
The
collection of undescribed Opliiurce from the Eed Sea.
Opliiothrix of the Korean seas, with its numerous glassy spines
and extremely variable disk and colour, does not come within any
to which, the

;

of the specific diagnoses of that very large genus, which

so fully

is

represented in the Philippine seas.

Lyman and

Liitken, especially, have

shown the mimeticism and

the similarity of generic and specific groupings of Ophiuroidea on
both, sides of the

Isthmus of Panama, and the interesting repre-

sentative character of the Ophiuroid faunas of the eastern African
seas and of seas

Having
deal with,

around the islands of the

Pacific.

this world-wide distribution of closely-allied
it is

not surprising that the

forms to

difficulty of discriminating

the species of large genera should be great.

To

this difficulty is

added the extremely unsatisfactory multiplication of genera that
has taken place, specific attributes often being regarded as

and parts of the generic diagnoses being frequently appliIt has been necessary
to modify one genus, and to suggest the absorption of another after
the examination of the form which I have termed Ophiolepis
generic,

cable to the type species and no other.

mirahilis

:

and in the instance of Semipholis microdiscus a part of

the Agassizian diagnosis must be discarded.
glyphcB
will be

is

very like an Ophiomusian

found

;

One

of the

OpMo-

and the remarks upon

it

after the description of the species.

The fauna of Ophiuroidea, the

result of dredging over a wide
an average of the whole, denotes conditions unfavourable to the large growth of individuals.
The number of
genera (ten) is small and the excess of Opliioglyplice is as remarksea-floor, if it is

;

able as

is

the absence of several genera

common

in the Pacific.

Thus OpMocnemis,OpMopeza, OpMoplocus, OpMocoma,Ophiarac]ina,
Ophiarthrum, Fectinura, and OpMopsmnmium are not represented.

As

a whole, the fauna

is

that of shallow water.
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J. Miiller.]

Family Ophiolkpidid^, Ljungman*.

Genus Ophioglypha, Lyman.
1.

Ophioglypha Forbesi,

2.

0. striata, sp. nov.

3.

0. sculpta, sp. nov.

sp. nov.

4,

Ophioglypha Sladeni\,

6.

0. sinensis,

sp. nov.

Lyman.

Genus Ophiolepis, Lyman (amended).
Ophiolepis mirabilis, sp. nov.

1.

Family Amphiurid^, Ljungman.

Ophionereidin^.

Subfamily

Genus Ophionereis, Liitken.
1.

Op}iionereisdubia,h.Vi&o\xm,vaY.

Subfamily

2.

OjMonereis variegata,

Amphiura Lutkeni,

s\),

nov.

Amphiurin^, Ljungman.

Genus Amphiura, Forbes
1.

STp.

nov.

(modified).

Amphiurakorece,

2.

sp. nov.

Genus Hemipholis, Agassiz.
Hemipholis microdiscus,

1.

Genus Ophiactis,

L

Ophiactis sexradia, Gruhe.

sp. nov.

Liitken.

2. Ophiactis affinis, sp. nov.

Subfamily OpHiACANTHiNiE, Ljungman.

Genus Ophiacantha,

Miiller

Ophiacantha DallasiiX,

1.

&

Troschel.

sp. nov.

Family Ophiotricihd^, Ljungman.

Genus Ophiothrix.
1.

Ophiothrix koreana, sp. nov.

2.

Ophiothiix koreana, van. nov.

Genus Ophiothela,
1

.

Verrill.

Ophiothela Verrilli, sp. nov.

Total species 16,
Species knoM^n before, from other localities.
1.

Ophioglypha sinensis

2.

Ophionereis dubia

Hong-Kong.
Red Sea.

3.

Ophiactis sexradia

Philippines.

* Ofversigt af Kongl. Vetenstaps-Akademiens Forhaudlingai-, 1866, p. 303.

my

t

Named

\

In recogn ition of Mr.

Society.

after

friend

Mr.

W.

W.

Percy Sladen.

S. Dallas,

Assistant Secretary of the Geological
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and bounds tlie generative slit. The side moutli-sliields are large
and oblique, rather broad, and are united at their inner edge,
which is produced between the jaws the aboral edge is in contact
;

with the angular process of the mouth-shield.

The jaws somewhat resemble tte side mouth-sliields in shape
they are short, wide apart without, are united within, and are
;

The mouth-papillae are broad, short

rather projecting downwards.

and the innermost of each angle is small and diamondsbaped.
The others, equal in height, form a linear surface, which
is continuous, and the separation of the papillae is only indicated
by faint line. The outermost is the broadest, and there are in

and

all

close,

eleven to each angle including that at the apex.

The outer end
tacle, or to

of each

jaw reaches to the opening

the side of the

The lower

arm-plates.

side-plates in the

first

—All are

median

separate,

The

line.

first,

shape from the others next in succession,
it is

for the ten-

lower arm-plate.

from the union of the
although differing in

is as

large as they are

;

very peculiar in shape, being something like that of the blade

of a hatchet.'

The margin within

outermost teeth

curved, and within they

is

narrow and notched, the

The

fitting therein.

sides

are

re-enteringly

bound the tentacle-opening and sup-

port three close, short tentacle- scales, and without they expand,
where the plate becomes broad at its distal end, which is broadly
curved, with rounded edges.
The next plate is broader than long, angular within, curved
without slightly ; and the sides, in one part rather straight, become
curved where the side-plate passes obliquely to join its fellow
along the median line. The third lower arm-plate is not so broad
At about the
as the second, and has the same general shape.

arm -plate the size is much diminished,
and the plate ceases to be recognized at about the twentieth joint,
which is close to the tip.
The side arm-plates unite below along the median line and
twelfth or thirteenth lower

separate the

first

lower arm-plate from the second, and the second

from the third very

definitely

of the junction increases, and

lower arm-plate,

on each
plate

;

;

and from

this point the length

greater than the length of the

Purther down, the side arm-plates nearly form
they are broad and spread out wider with-

the whole of the joints

out than within.

is

A

;

small, short, subspiniform tentacle-scale

side-plate, just external to the side of the lower

its

direction

is

longitudinal,

and

it

is

arm-

protects along slender
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tentacle.
The tentacle-scale becomes microscopic towards the
seventeenth joint, and minute tentacles are seen thus far out.

The

first

but short,

tentacle-opening, slightly curvilinear, has four broad,

close, straight-edged tentacle- scales,

two on either

side.

The next has a short ridge and a spiny scale on the side arm-plate,
and a raised rim on the lower arm-plate and the third has a small
;

on the side arm-plate alone.
The upper arm-plates near the disk are boss-like. There are
two small plates within the notch which are broader than long,
close and convex from side to side.
The next plate is overlapped
slightly by the second, is boss-like and convex, strongly rounded
without, and the sides slope in towards the disk.
The fourth
upper arm-plate is separated from the third by the side arm-plates,
and is irregularly heart-shaped and boss-like and convex," especially distally
it forms about one half of the breadth of the
joint, the rest being made up by the expanded distal part of the
scale

;

side-plates.
all directions,

The succeeding upper arm-plates diminish in size in
and become more angular and the last is seen on
;

the twelfth or thirteenth joint.

The upper
lines

;

parts of the side arm-plates unite in long median
they are constricted within and expanded distally. Three

very short stumpy arm-spines are in a depression on the side of
the plate, close to the edges. The upper sjDine is the smallest,

and they are unequally distant.
Locality. Korean Straits, 51 fathoms.
John, E.N.

Ljungman has

Collected by Capt. St.

established the genus OpJiiotliyreus in

to separate one species, 0. Goesi, Lj.,

order

from Ophiomiisium, Lyman

Stockholm (Efversigt af Kong. Vet. Forh. 1871, published in
1872, arg. 28, pp. 619, 620). This genus is characterized, amongst
other peculiarities, by papillae, some fifteen in number, projecting
(see

downward on the margin of the innermost arm-plate

(•'

margine ad

The innermost upper arm-plate, large and triangular, is divided into two
parts
the under arm-plates " inter sese tangentia," and the side
arm-plates " ad brachium medium versus primum inter sese
There are two squamiform ambulacral
pauUum tangentia."
papillae " adternas," and two minute arm-spines reaching, like the
scutellum brachiale intimum vergenti papillifero ").

—

papillae, to

the third plate only.

This genus has Ophiomusoid characters, especially in the ab-

sence of the tentacles from the

distal

arm- divisions but the
33*
;
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divided upper arm-plate suggests, according to Ljungman, the
alliance with Ophiolepis.
glypJia,

but

it differs

It

is

materially

not without

afiS.nities

to OjpMo-

and generically from the new form

described above.

Ophiogltpha steiata,

An

OpMoglypJia with

Plate IX.

sp. nov.

striae

figs. 4, 6, 5o.

on the proximal

side

margin of

the side arm-plates.

The disk

pentagonal, thick,

is

flat

above, straight and high in

the interbrachial spaces, strongly notched for the arms

numerous

central scale

ceeded by

and the
and inconspicuous. The
surrounded by five small ones, suc-

and is
and some small

is large,

five large

A medium-sized

stinct.

;

scales are flat, overlapping,

inner angle

;

where there

numerous
is

scales,

the rosette being indi-

scale separates the radial shields at their

scales pass

towards the interbrachial space,

a central line of large ones bounded by two rows

of smaller scales.

and irregular in shape, are separated
and are parted externally
by the long convex uppei' arm-plate, which is fringed with a row of
rudimentary spines at the sides. Sunken at the edges, the shields,
about as long as broad, are bounded aborally by a straight or by
a curved edge, into which the large radial plate fits on either side.
In young specimens a small plate occurs, besides the first armplate in relation to the radial shields, and fills up the angle more
or less but with growth this becomes an important plate, and is
not then distinguishable from the first arm-plate.
The radial plates are rounded, large, tall from below upwards on
the side of the arm, broad above and narrow below, where they
seem to merge into the generative plates. They form a conspicuous
part of the interbrachial space, and are armed with about fifteen
short spines, which are sharp and distinct above, and which unite
and form broad expansions below.
The convex upper arm-plate, the rounded radial plates, and the

The

radial shields, small

within, are then united for a short space,

;

colour (a faint grey) of the radial shields renders the parts over

the insertion of the arms very remarkable.

The mouth-shields are large, occupy nearly all the space below
and between the arms, and even are bent upwards slightly at the
lower part of the

tall interbrachial

space

;

they are longer than

broad, broadest and roundly curved aborally, narrower and

sharply curved orally, where there

is

more

a slight point, and the sides

OPHItJEOIDEA FEOM THE EOEEAN SEAS,
are rather straight without, and converge

more

All are slightly convex, and the madreporic

The

side mouth-shields are small

;

is

45e3

definitely within.

the largest.

they are largest near their

inner junction, and they have a round small outer lobe, which

bounds the first tentacular opening aborally. The jaws are broad,
short, and are tumid near the plate, and they support numerous mouth-papillse. There are from eleven to thirteen papillse,
all of which are small, to each mouth-angle
the first resembles
a true tooth, is the longest, and is angular and sharp the next
are smaller and are rounded, and the others are mostly little
narrow bands, more or less separated, here and there, and rounded.
There are foui* teeth, which are long, flat, narrow, and pointed.
The arms, five in number, are about once and a half the length
of the diameter of the disk they are broad and high at the disk,
and taper gradually, and retain their great development at the
:

;

;

sides to their tip.

The lower arm-plates within the

disk have a

more or

less bold

longitudinal convexity with a broad expansion on either side aborally.

Broadest without, the plates are curved and are slightly

hexagonal, the side arm-plates being joined to the small margins

on either

side of the distal end,

and the rest of the

side giving

support to the curved, short, flap-like set of ambulacral

Beyond the

disk the lower arm-plates lose the

papilla?.

convexity,

are at first about as long as broad, and then become longer
towards the tip of the arm. They are hexagonal and broadest
aborally, and the oral edge, nearly straight, is the broadest, the

opposite one diminishing gradually to a point where the side armplates

come in

end of the arms. At
more elongate -quadrangular and

contact, very close to the

that part the lower arm-plate

is

broadest aborally.

The lower arm-plates support on

either side, aborally, a

row

of

which are tentacle-scales.
They are usually five in number, are close, split up often and very
irregular but those which are nearest the aboral part of the plate
are the largest, and the others diminish rapidly in size. These
scales diminish in size and number rather rapidly towards the
mid arm, where there is a rudimentary tentacle-scale, and it is
thin, short, curved, flap-like processes,

;

lost

towards the

tip.

The upper arm-plates vary much
in the larger specimens,

and

is

is

in shape

and

size

;

the

first,

within the angle of the radial shields,

rather convex, about as long as broad, rather pointed, and

;
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with curved sides within, and with straight sides and a straight

In small specimens there

or curved edge aborally.

is

A ridge,

quite in the angle of the radial shields.

a small scale

more or

less

and it is continuous
with one on the next arm-plate, and it merges into the upper
The second arm -plate is broader
spines of the side arm -plate.
dentated witli minute spines,

is

on each

side,

than the other, broadest and curved without, with sides sloping
The next plate, also nearly quadrangular, is broader than long, slightly curved without, and nearly
The fourth plate is hexagonal, broader than
straight within.

to the smaller oral end.

and the edges are straight at the sides,
and curved elsewhere slightly. The other upper arm-plates are
hexagonal, longer than broad, with the greatest width externally
and towards the tip the length increases and the edges within and
long, broadest without

Avithout

become almost

;

All are slightly convex from side

points.

to side, giving a keeled shaj^e to the top of the arm.

The

side arm-plates are important

they form the
surfaces.

tall sides,

and but

members of the arm

little

;

but

of the upper and lower

They are therefore tall, broad, and slightly curved at
They lie close to the side of the arm, where

the free edges.
their breadth

is

very equal

;

and on their

oral side, beneath the

overlapping, ill-developed, semllamellar spines of the outer edge
of the antecedent plate, there

is

a row of linear striations corre-

sponding apparently with the spines. Above, there is an angular
process of the side arm-plate which articulates with the sides of
the upper arm-plates

;

and quite

at the

end the side arm-plates

meet above.

On

the lower part of the

arm a very slender

process of the side

in contact externally with the second lower

armand the next and following side arm-plates join the lower
arm-plate on the increasingly wide distal lateral side of the hexagon. In mid arm the side arm-plates encroach more on the armThey
plates, and finally near the end separate them and unite.
form much of the under part of the arm and they are swollen
and convex towards the under part of it. The tentacle-openings down the arm are rather large, linear and broad, and in-

arm-plate
plate

is

;

;

crease in size tow^ards the disk.

Low down

the

arm there are only

rudimentary tentacle-scales on the side arm-plates. The spines
are on the edge of the side arm-plates, and do not project outwards; they are thin, lamellar, or rarely pointed, and are numerous
occasionally

when the ordinary

lamellar condition

is

split up.

OPHIUEOIDEA FROM THE KOREAN SEAS.

The

tentacle-opening nearest the mouth-angle

and

linear,

and there

is

4-55

is large,

oblique,

a margin of about from ten to twelve

short and broad, blunt, lamellar tentacle-scales, one half being on

the lower arm-plate.

the side arm-plate

;

The next opening has about six scales on
and so has the third. The tentacle-scales

gradually merge into ordinary spines along the edge of the suc-

ceeding side arm-plates, and gradually become fewer and fewer.

is

The diameter of the disk between opposite interbrachial spaces
1% inch, and the length of the arm is about j\ inch.
Locality. Sondai Bay, Korean Sea.
Collected by Capt.
John, E.N.
In the British Museum.

St.

Ophiogltpha sculpta,
8,

&

sp. nov.

Plates IX.

&

XI.

figs.

6, 7,

35.

The body

is

thick, pentagonal in outline, with well-marked slits

and high near the disk, tapering
more than once and a half the length of

for the arms, which are broad

and

short, being never

the diameter of the disk.

The upper surface of the diskis covered with large, medium-sized,
and a very few small, overlapping, stout, rather tumid scales, which
are often marked with minute dot-like cavities, and with short
straight furrows close to the edge.

A central

rosette

tral plate,

are two

somewhat irregular in shape,

is

formed

is

of six, close, large plates, without any others intervening

;

the cen-

not overlapped.

There

large scales placed radially, which reach from the rosette

to the edge of the disk in each interbrachial space

;

and three

small scales, running parallel with the rosette, reach from it to the

proximal separation of the radial shields, into which the central

The radial shields are small, irregular in shape, are much
and are largest and broadest at the notch without they
are united and even overlap for a short space, and are narrow
They are tumid, rounded off", and marked with jnts.
within.
The interbrachial spaces are large, slightly re-enteringly curved,
and slope inwards and downwards. They are covered by numerous,
small, very projecting, tumid scales inmosaic, and are much furrowed
from side to side. A comb of very small, sharp, slender spinules
is on the radial scale on either side of the notch, and it is contione

fits.

ovei'lapped,

;

nuous below with a spined edge of a generative plate. There are
about twenty to twenty-four spinules.
The mouth-shields are small, longer than broad, very prolonged
and angular within, and broad and nearly circular witliout there
:
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a sHglit slioulder where the angular part joins on to the rest, on

and it marks the line of contact, without, of the side
mouth-shield and the end of the wide generative opening. The
angular part is enclosed by the obliquely placed side mouth-shields,
either side,

which are joined within broadly, and which are rather swollen.
The jaws form a short broad angle, and are rather swollen longitudinally close to the mouth-papillae.

and one on either

teeth,

side.

thin ridges, sometimes

masses on either

There are three small

— one

at the angle over the

The other

papillae are long, low,

spiniform mouth-papillae at the apex

separated slightly into

side, that nearest

four indefinite

the spiniform teeth being

The papillae are small. There are five teefch, the uppermost being the largest they are small, narrow, projecting, flat
and spear-headed.
The upper arm-plates, The first, seen close to the notch and

pointed.

;

—

within the radial shields,
lamina, with

is

rudimentary.

It

is

a broad, very short

some rudimentary spinules i;pbn

it on either side.
The second is small, broader than long, curved without (re-entering), and tumid ; it carries spinules on its sides.
The third, much
larger, and often the largest on the arm, is broader than long,
broadly heart-shaped, the broad rounded angle within being sometimes overlapped, and the large distal curve is produced to a slight
angle on either side.
The seventh plate is pointed and angular
within, and much rounded without
length and breadth nearly
equal and it is separated from the eighth by a slight median
union of the side arm-plate. At the end. of the arm the upper
arm-plates are greatly separated, are broader than long, and heartshaped, forming a minute prominence. The plates near the base
of the arm are swollen, especially distally, and the surface is
marked by minute radiating lines.
The under arm-plates.— The first is about as long as broad,
smallest and bluntly angular within, largest- and re-enteringly
curved without, and more or less triangular, with the angles cut
ofi" or curved
the centre of its surface projects slightly. The
;

;

;

second plate

is larger,

nearly square, with curved corners, nar-

sides, projecting in the middle, and
marked with short furrows its proximal edge is slightly curved
towards the disk, and the edge, without, has a very faint notch
and a broad shallow re-entering curve. The third plate, squarish,
is broadest without, and the next has a very decided distal curve.
All project and are marked at the sides. The eighth is small.

rowest within, sloping at the
;
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broader thau long, angular and sharp within, curved broadly
it is convex, and separated
by the side arm -plate junction. Towards

without, with short straight sides

from those nest to

it

;

the tip of the arm the lower arm-plates are very small, widely
separated, and about as broad as long, angular within and broadly

curved without.

and form much of
They are long, broad, stout, and flap-like, standing
away from the arm at the base, especially below. They are closer
to the arm lower down, are convex and swollen, and have large slits
between them. They meet below between the seventh and eighth

The

side arm-plates are largely developed

the arm.

lower arm-plates, and gradually form
of the arm.

much

of the lower surface

They form the whole of the thick

side of the

arm

and a large portion of the upper surface also. Above, they are
close to the arm, are swollen and long, and their distal edge is
curved gracefully. They unite between the seventh and eighth
There are eight
plates, and form much of the end of the arm.
and they are not quite on
spines on the third side arm-plates
the middle of the free edge, but on its outside, the tentacle-scales
;

being nearer the other edge.

The spines are very

short, often

rounded and sharp, unequal, and some are broader than
Towards the end of the arm there are five subequal
others.

flat,

spines, all very short.

Tubercle-scales.

lower arm-plate,

on either
perfect,

— The tentacular opening,

side of it

flat,

short,

and two on the

;

the second, not so long, has three more or less
rounded tipped scales on the side arm-plate,

side of the lower arm-plate.

seventh plate there

is

on the lower arm-plate
riably, cease to

at the side of the first

long, and there are four moderate-sized scales

is

About the

sixth Or

a tentacle-scale on the side arm-plate and
;

and then they frequently, but not inva-

be noticed, the small one on the side arm-plate

often remaining.

A smaller specimen than the type,
one half the

size,

and having the disk about
shows some variation in structure which should

be noticed.

The

principal disk-scales are represented, but are slightly com-

they have the patterns of dots and furrows on them.
and second upper arm-plates have spines on them and
the side arm-plates unite, either between the fourth and fifth or the
fifth and sixtb upper arm-plates. Beneath, the tentacle-scales are
carried on nearly to the end of the arm on the side arm-plate,
pressed

The

;

first

;
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sixth or seventh lower arm-plate;
is

and their
The mouth-plates are more

remarkable.

distinct.

Several

still

smaller specimens show the geueral arrangement

of the disk-scales, have a spine here and there on the second
uj)per arm-plate, and the side arm-plates unite above between the

second and third upper arm-plates.

Beneath, the tentacle-scale

ceases on the fifth lower arm-plate, and the side arm-plates join

between the third and fourth or fourth and fifth lower arm-plates.
The jaws are thicker and the mouth-papillse are less developed
than in the larger forms. There is a tendency of the tentacular
scales to form ridges, and of the spines to split.
Locality, Korean Straits, 23 fathoms.
Collected by Capt.
St. John, E.N.
In the British Museum.

Ophiogltpha Sladeni,
The

disk

which are

is

sp. nov.

pentagonal, thick,

short, straight,

Plate IX.

figs. 9,

much notched above

10,

&

11.

the arms,

and tapering, and not quite twice

as

long as the diameter of the body.

The upper surface of the disk is covered with numerous rather
tumid scales of all sizes, disposed without much regularity, sometimes overlapping and usually in mosaic. A large central scale is
circular in outline, and has a slight boss on it, and four large
scales of the rosette with a small one surround it, being sepaEach of the outer large scales has
rated by smaller scales.
three smaller ones on its distal edge, the central scale of the three
being fixed in between the radial shields.
The radial shields are longer than broad, have their inner
and outer ends nearly equal, and their inner sides united for a
short space, and the outer sides are curved separated slightly
orally by one scale, they are widely apart without and are placed
The shields do not reach the margin of the disk, and
obliquely.
;

each terminates without in a long radial scale, curved without
and furnished with fourteen close, distinct, short, slender spines.

The interbrachial spaces are straight and they are boldly scaled.
The mouth-shields are large, and reach without, close to the verthey are longer than
tical margin of the interbrachial spaces
broad, with a very pointed angle within and a broad curve with;

out, the sides sloping from the broad base to the sharp angle.
^^The

side mouth-shields are small, short, narrow,

and united

at
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their inner edge

tliey are in contact

;

with

mouth-shield, and reach the generative
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tlie distal

third of the

slits.

Jaws short and converging; tooth-plate large; mouth-papillae
They are small, short, and the outer are
broad; the innermost is sharply rounded and spearhead-shaped,
and the next are smaller and sharper, the others resembling the
outermost. There are four teeth, which are long, narrow, thin, and
eleven to each angle.

rounded.

The lower arm-plates

are small, have a central longitudinal

projection, are longer than bi'oad,
is

and have

flat sides.

The

first

the largest, and the next few are close, slightly broadest and

In mid arm (twelfth

curved without.

plate) they are elongated

heart-shaped or verging on the hexagonal, and are slightly separated by the side arm-plates.

The upper
notch

arm-plates.

the one

:

—The

first

and second are within the

very small, triangular, curved without, narrow

is

and the other, much longer, is nearly square, and convex
from side to side. The third, shorter than the second, is broader
than long, is slightly overlapped by the second, convex from side
to side, especially at its distal end, where it is curved. The fourth,
broader than long, is broadly curved distally, where it is prominent and convex it is narrower within, the proximal edge being
within

;

;

The succeeding plates become
more and more angular within, are broadly curved and projecting without, and are^ longer than broad. At the tip the plate is
overlapped by the third plate.

very small and heart-shaped.

The

side arm-plates widely separate the others at the tip of

the arm, and separate the upper plates slightly at about the

and the fourth upper plate is encroached upon
by the prominent broad flaps of the side arm-plates. The side armplates are, on the whole, well developed, for the arms have large
sides they have large flaps, which are tumid and swollen below
and convex above they are close to the arm.
Their free edge has spines on it, which are directed towards the end
of the arm, and near the disk, on the side of the arm, on several side
arm-plates, there is a solitary, sharp, short spine on the body of the
plate and remote from the others. On some side plates it is close to
the other s^^ines. The spines on the edge are short, small, close, sharp,
they are rather irregular in breadth and
-slender, and some are flat
length, and a long one is usually innermost on the top of the arm.
Beneath, one or two spiculate sharp spines, longer than the others,

eighth joint

;

;

;

;
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There are eleven spines on

the fourth plate, and further out they are sis and then four in

The tentacle-openings

number.

are large and long

:

the

four or five close, short, rounded scales on either side

first

has

and the
second has five subspiniform scales on the side arm-plates, and
four small blunt ones on the lower arm-plate the next opening
has the same number of scales, and then four are found around
some, the number diminishing to one. The flat scales on the
;

;

lower arm-plate cease at the sixth, where they are nearest

its

distal end.

Locality. Korean Sea.
Collected by Capt.
In the British Museum.

Ophioqltpha
no.

vi. p.

Many

sinensis, Lyman, Illust.

Cat.

John,

E.JST.

Harvard Mus,

12 (1871).
small specimens of this species were found in 40 fathoms

Korean

Strait by Capt.
In the British Museum.

in the

St.

St.

John, E.N.

G-enus Ophiolepis, Mull.

Ophiolepis mieabilis,

sp.

nov.

Sf TroscTiel.

Plates IX.

&

X.

figs.

12,

13, 14.

The disk

swollen above, circular in outline, and without
The arms not more than twice the diameter of the
disk in length, are broad at the disk and taper rather suddenly,
becoming small towards their ends.
Above, the disk is covered with scales of difi'erent sizes and
shapes they and the radial shields are minutely granular, and
are separated by continuous series of minute round scales in
single or double rows, and sometimes a minute scale is produced
into a short conical spine.
The mosaic and regularity of ornament is exquisitely regular. The scales are in rosette centrally,
and there are two large and some other scales in the interradial
space.
The radial shields are large, long, separate, broadest and
rounded without, and angular and most distant within they are
convex, elongate pip-shaped, and are granular, and each is surrounded by a mosaic of minute convex scales. They are, moreover, separated by two or three moderate-sized scales, each of
which is surrounded by minute ones. Several short, stout, and
rather blunt spines are at the margin of the disk and they
become smaller and more numerous and crowded in theinterbrais large,

arm-notches.

;

;

;

chial space, towards the mouth-shield.
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The mouth-shields are small and granular they are broader
than long, rounded without, angular within, where a reentering curve slopes to the rounded, but angular, sides.
The
;

madreporic is the largest.
The side mouth-shields are large,
and rather long and rectangular in shape; they reach on to the
lower arm-plate.

The jaws are broad and short

;

the mouth-papillse are large,

thin and rounded, and there are six to each angle.

the lowest tooth there
papillae.

Beneath

a broad rounded knob separating the

is

The teeth are ten

number, increasing in

or eleven in

length and breadth from below upwards

The jaw -plates

slightly guttered within.

;

they are straight or

are well-defined, and the

lowest teeth form a funnel-shaped cavity leading to the close

upper ones.

—

The lower arm-plates. The first is rudimentary, and is bounded
on either side by the very close ends of the side mouth-shields
the second is large, and the general shape is much broader than
long the inner edge is grooved and concave; the outer, the longest,
:

;

is

nearly straight or slightly concave.

The

sides are slightly

and the corners are slightly
The plates are separate and the union is by a skin,

incurved for the tentacle-scale,
rounded.
the

;

Near the

side arm-plates not reaching between.

plates

become longer and are

still

tip the

separate.

The side arm-plates are small, project from the side of the arm,
have four short spines on the edge, and a large tentacle-scale
which extends along the side of the lower arm-plate. The spine
next to the scale

hook near the

is

the smallest, and becomes a three-spined

arm.

tip of the

The spines are

below, bluntish, are faintly striated, and

arm.

The surface of the lower arm-plates

broad

conical,

stand out from the
is

granular, and there

are indications of faint rings of colour on the arms.

The upper arm-plates

row of ve]*f small
number there is a

are surrounded by a

accessory plates, fourteen to eighteen in

;

large accessory plate at the side and rather without, where

simulates in size and position part of the side arm-plate

bounded, but not externally, by small accessories.

;

it

it is

The upper

arm-plates nearest the disk are small and more or less rudimentary, are broader

than long, and they are crowded by the rows
after the fourth or fifth, the others

of small accessory scales

:

become large, oval from side to side, and much broader than long.
In some specimens one of the edges is often straight. Further
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out they become longer than broad and more or less oval, and the
small accessory plates diminish in
large side accessories project.

number and

Towards and

but the

cease,

at the tip the acces-

not seen, as they gradually diminish in

sories are

side arm-plates separate the

size, and the
upper arm-plates, which become very

small.

The
of the

tentacles within the

arm

mouth

are large

and stumpy, and those

are longer than the large tentacle-scale.

of the whole

The colour

brownish red, and there is a blotch of dark
colour on the radial shields and sometimes on the centre of the
disk.
The arms are dark red-brown close to the disk for a short
space, and then they are slightly ringed with alternate dark red
and light buff. In some instances the spines in the interbrachial
is

light

spaces are dark-coloured.

There is much variation in the colouring and marking and as
the animal dries, the colours become lighter, the red disappears
;

and

is

succeeded by a buff

Locality,
St.

John,

Sondai

tint.

Bay, Korean

Sea.

Collected

by Capt.

E.K

In the British Museum.

Genus Ophioneeeis, Lutken.
Ophioneeeis vabiegata, sp. nov. Plate X. figs. 15, 16,
The disk is flat above, circular in outline, and small and the
;

arms are moderately slender and tapering, and about four or

five

times the diameter of the disk in length. The colour of the
upper part of the disk and arms is purple and light buff. The
light tint is in four blotches

on the disk, one in each interradial
and the radial shields have a light mark on them, as have
also all the scales and notably the few larger ones.
The arms
look banded with the light and dark tint and two or three npper
space,

;

arm-plates are darker than the succeeding one, and have, besides,
a longitudinal light area and a little spot near the end, besides
lateral purple stripes and tinting.
The accessory plates are
generally tinted light purple, and some of the spines are banded.

Beneath, the colour

is

light buff;

mentation until quite at the

and there

is

no colour orna-

tip.

The disk-scales are small, numerous, and without order and
the radial shields are very small, swollen, long-oval in shape, and
very distant. Beneath, the scaling is distinct and small, and there
;

is

no other colour than the common light

tint

;

it

reaches close to

;
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the mouth, and
either side

;

bounded by the ridge of the generative slit on
minutely spined, the row of spines

is

and
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meeting close to the mouth-shield.

The mouth-shields

are small, slightly longer than broad, cordi-

form, angular within, and curved broadly without, the madreporic

being rounder in outline.

They

are remote from the margin of

the disk, and are attached aborally to the process of the conver-

ging generative

bound much

slits.

The

side mouth-shields are rather large,

of the mouth-shield, are narrow and united at their

inner edge, and rather broad and triangular near the lower armplate.

The jaws are

and together they form almost a semiThere are
eleven mouth-papillse to each angle the last but one, externally, is
the largest, and that at the angle resembles a small true tooth
those on either side project, but are rather blunt.
The teeth are
broad, and rather square at the free edge, and are five in
number.
The under arm-plates vary slightly in shape, and those in mid
arm are very broad aborally, rather angular within, but still, on
the whole, are longer than broad. There is a slight curve aborally, where the plate forms not only the under arm, but encroaches on either side there is a re-entering curve on either
side for the tentacle, and then the sides slope sharply inwards,
and the oral edge is short and approaches a point, or the oral
portion of the plate may present a sharp and narrow curve.
The side arm-plates encroach by a blunt process upon the under
surface, and produce the angularity of the under plates, but they
circle,

short,

instead of an angle, and are broader than long.
;

:

do not separate them entirely.
The upper arm-plates overlap, are broader than long, and have
a broad curve aborally and a faint longitudinal ridge they are
conYex from side to side, broadest and least curved within, and
;

the sides slope inwards from the oral edge. There is an accessory
plate on each side, and it is broader and curved without and

angular within, being close to the side of the upper arm-plate,
and not projecting beyond its bold distal curve.

The

side arm-plate has a

narrow process which reaches

slightly

towards the median line beyond the accessory piece, which is
The side arm-plates are
pretty constant to the tip of the arm.
small,

form much of the side of the arm

;

they are rather thick,

project slightly from the arm, and their free edge, which supports

'
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rather thick.

is

The spines

are short, rather

the middle one the largest, blunt, with a small base of attachment, and 'it rarely surpasses the upper arm-plate in length.
stout

The

;

tentacle-scale

Locality.

is

Korean

large and oval in shape.
Straits,

33 fathoms.

Collected by Capt. St.

John, E.N.

In the British Museum.

Ophioneeeis

imjbia, Audouiii, sp., var. sinensis, nov.

This Ophiuran species was delineated with great exactitude by

Audouin in Savigny's Descr. de I'Egypte,' 1809, pi. 50 and afterwards it was termed OpTiiolepis dubia by Miiller and Troschel,
'

;

Subsequently

*Syst. Asterid.' p. 94.

Lyman

placed

it

in the

genus OjpMonereis, and termed it Opliionereis duhia, Lyman. The
credit of discovery and of accurate representation clearly belongs

Audouin

to

Lyman
the

Eed

in the first instance.

states that the

specimen figured doubtless came from
found in the Mediterranean.

Sea, as the species is not

The form from the Korean Sea is well grown, and differs from
The lower arm-plates have a median notch
and eminence the spines are sub equal, and they are rarely
banded with colour. It has a marsupium, and doubtless, as
was commonly the case in these Korean species, it was Advi-

the type as follows

:

—

;

parous.
Locality.

Korean

Sea, with Opliionereis variegata, nobis.

Col-

lected by Capt. St. John, E.N.

In the British Museum.
G-enus Amphiitea, Forbes.

Amphiuea Lutkeni,
The disk
stricted

is

sp. nov.

tumid, swollen

Plate X.

fig.

at the sides,

in the interbrachial spaces.

17.

and

slightly con-

It is covered with very

small, subequal, overlapping scales, which are

still

smaller beneath.

and narrow; broader aborally, where they ajDproach and sometimes touch, smaller and
separated by a mass of scaly derm within, where they are more
or less overlapped by scales.
The mouth-shields are somewhat diamond-shaped, about as
long as broad, angular without and at the sides, and wellrounded within the madreporic is the largest and is almost cir-

The

radial shields are small, long,

;

cular in

outline.

All are continuous

aborally with a furcate
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wMcli are the generative

shields are very small, narrow,

and triangular

;

slits,

The

project orally so as to be very close to the jaws.

side

and

all

mouth-

they are separate

within, and form a blunt process on the edge of the lower arm-

plate without.

There are four mouth-papillae to each jaw-angle and there is
an upper tentacle-scale, on either side, with its top close to the
;

The inner

jaw.

pair of mouth-papillse are separate, large, pine-

apple-shaped with a point,
is

somewhat constricted

;

and their attachment to the jaw

the outer pair are subspinous, long,

compressed, often bent, and project downwards, being attached
close to the junction of the

jaws and the side mouth-shields.

jaws are short, stout, straight, and parallel
large, broad, short,

and rather square

;

The

and the teeth are

The

at the edge.

tentacles

of the oral apparatus are large and long.

The

is very small and rudimentary
and
which are covered by the disk, are longer
than broad, rectangular, with the corners rounded the inner and
outer edges are slightly slanting, and the plates are slightly separate.
In mid arm the plates are longer than broad, slightly
swollen at the sides, straight without and also within, where there

first

lower arm-plate

the second to the

;

fifth,

;

often a faint notch or a re-entering distal curve.
Towards the
end of the arms the plates are longer, more swollen at the sides,
and rather constricted within and without from the inward ex-

is

tension of the side arm-plate.

The upper arm-plates are broader than long

mid arm, and
The first
is small, and about as long as broad
it is heart-^shaped, and the
distal curve, the largest, is bold, whilst the opposite end is more
angular the second, overlapped slightly by the first, is longer and
larger, as are the third and fourth
their greatest breadth is
in

rather longer than broad near the disk and at the end.
;

;

;

orally,

where the broad curve

is.

A

faint longitudinal coloured

The plates gradually increase
become broadl}^ oval in shape and the side armplates, large on the side of the upper part of the arm, only permit
them to touch by a small edge. At the end of the arm the plates
are broadly curved without, and rather small and angular
ridge

is

seen near the outer edge.

in size, and

;

within.

The

side arm-plates are large,

arm and part of its upper
absolutely meet until close to the
of the

LUtOT.

JO¥EN.

and form much of the

tall sides

surface, although they do not

end.

— ZOOLOGY, YOL. XIV.

Their free edge does not
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its vertical

dimensions are considerable, and

The spines project at right
and are short, stout, flattish,
constricted at their attachment, swollen in the middle, and bluntly
pointed.
Near the disk there are six spines, the upper and lower
ones projecting upwards and downwards respectively, and the
others regularly radiating.
The longest, which is either the third
or fourth from above, is about the length of the upper arm-plate.
Lower down the arm there are four spines, and three at its end,
whose tips are less projecting.
There is one tentacle-scale, which is large, rounded, and flat,
situated on the side arm-plate; and the tentacles are very
the plates are separated by skin.

angles to the

arm from the

free edge,

long.

The colour of the disk

is slaty,

and of the arms reddish brown

The

with lighter-coloured under arm-plates.
long,

and the arm

broad, and

much

is

Amphitjea koee^,

The

disk

is flat

is

^^ to ^ inch

They

are stout,

curved.

Locality. Korean seas.
Collected by Capt.
In the British Museum.

chial spaces

disk

about ten times as long.

Plate X.

sp. nov.

figs.

St.

John, E.N.

18, 19.

above, tumid, and constricted in the interbra-

and rather thick

and the arms are broad, not much

;

more than twice the length of the diameter of the body, arched
above, flat below, and furnished with three small spines and two
The upper surface of the disk is covered with
tentacle-scales.
scales of several sizes
scales,

spaces,

;

there

is

a small rosette of middle-sized

and there is much small scaling in the interbrachial
and the scaling of the lower part is equal and not very

fine.

The

radial shields are small,

much longer than

broad, and are

completely separated by three disk-scales.

The mouth-shields are heart-shaped, longer than broad, rounded
and longer without, very angular and pointed orally, with outwardly curved inner edges. The side mouth -shields are large,
united, and thick at their inner edge, long, broad, and triangular,
broader towards the lower arm -plate, and much in contact with
the mouth-shield. The jaws are small, short, thick, close and
straight there are six mouth-papillse on each angle, and an upper
sharp tentacle-scale on either side. The two papilla beneath the
teeth are large, lumpy, and blunt, rectangular in shape, with the
;
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the next

is

broad,

curved, and often produced into a slight spine, and the outer one

and

broader, short

is

thin, like a ridge

;

with that of the next angle, a sharp margin

and by its junction
is formed as a boun-

dary to the jaw space.

The first lower arm-plate is small, and the others are about as
broad as long, broadest without, where the edge is faintly incurved,
and angular within, where the edge is short from the incoming of
the large side arm-plates. The side near the distal end is straightish

and bears a tentacle-scale, and then it slopes inwards orally.
Towards the end of the arm the plates are small, longer than
broad, curved without, and more angular within, and are separated by the side mouth-shields.
The upper arm-plates are short, large, convex from side to side,

much

broader than long

;

they are strongly curved within, and

nearly straight aborally, and towards the end they become separate and

The

more pointed

orally.

side arm-plates are well developed,

and have a thin

inferior

process between the under arm-plates, and a larger, which extends

on the upper arm
tact, at

they begin to encroach soon, and are in con-

:

They proand three short, slender, sharp spines arise

the tip of the arm, separating the lower plates.

ject very slightly,

from the free edge
round in transverse
plate.

colour

length

is

and are about the length of an arm-

is

white

is

is

on each side

in contact with that of the lower arm-plate.
;

the arms are curled downwards, and their

about twice that of the diameter of the disk.

Korean

Locality.
St.

these are smaller at the base, thin, slender,

outline,

A large tentacle-scale, rounded and broad,

arm-plate, and

The

;

Straits,

37 fathoms.

Collected by Capt.

John, E.N.

In the British Museum.

Genus HemipholiS, Agass.

Hemipholis miceodisctjs,
The

disk

is

sp. nov.

Plate X.

figs. 20, 21, 22.

small, constricted at the interbracbial spaces

;

and

the arms, about eight times as long as the diameter of the disk,
are long and tapering.

The

overlapping scales of several
tions of a rosette.

uj)per surface of the disk has thin
sizes,

A numerous

and there are

faint indica-

series of smaller scales is in the

midst of the interbracbial space above, and there are smaller ones on
either side

;

and

five radiating lines

of longish scales pass between

34*
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The

centrally.

radial shields

are long, slightly curved, broad without where they join, narrow

within where they are separated by three scales and are rather

The

smaller.

disk

is

naked below

;

and

tlie

generative

slits

are

large and long.

The mouth-shields
shaped

;

are small, longer than broad,

and heart-

they are angular orally, and well curved without, and the

madreporic, the largest, has a furcate process externally.
side mouth-shields are large, triangular,

narrow

The

at the inner edge,

where there is incomplete junction, curved within, and large and
expanded at the arm.
There are four mouth-papillse to each angle the innermost
two under the teeth, are large, blunt and long and the others
are long, spiniform, with a narrow base of attachment, and sometimes their base is broad, and there is a division into two. There
is a sharp spiniform upper tentacle-scale on either side. The jaws
are rather separate without, stout and short.
The lower arm-plates are longer than broad, very slightly
curved without re-enteringly, and the corners are rounded. The
sides are nearly straight, and they slope towards the median line
orally.
The inner edge is short, and soon becomes angular.
The upper arm-plates are broader than long, slightly curved
without, and with a broad and rounded angle within. The side armplates are well developed; and there are four short arm-spines, of
which the upper and lower are the thinnest, and the others are
They stand out radially, and have a narrow
stouter and blunter.
base of attachment, a broad lower part, and a tapering end, and
they are striated and rough. Towards the end of the arm the
;

;

spines are

more slender and

spicidate,

and they are there usually

three in number.

The arms are about nine times the diameter of the disk,
whose diameter is -^ inch. The free edges of the side arm-plates
are wide apart, and naked skin exists between them on the side
of the arm.

There are two small rounded tentacle-scales close together, one
on the under arm-plate and the other on the side arm-plate.
Locality. Korean Straits, 51 fathoms.
Collected by Capt.
St. John, E.N.
In the British Museum.
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G-enus Ophiactis, Liithen.

Ophiactis sex-eadia, Grube (sp.), Wiegm. ArcTiiv, 1857, p. 324,
under genus Opliiolepis.
This species was described by Liitken subsequently as Opliiactis
'Beinhardtii, and figured by him in tab. iii. fig. 7, in his essay on
the "West-Indian and Central-American Ophiurce, p. 263, in

by the corvette

noticing the species obtained

'

Gralathea ' from

Nicobar and Tahiti.
The Korean specimen evidently belongs to this species and
thus the known distribution is from Zanzibar, Nicobar Islands,
;

Sandwich Islands, and south to Tahiti,
Korean seas. Collected by Capt. St. John, E.N.
In the British Museum.

Korean

seas,

Locality.

Ophiactis afpinis,

X.

Plates

sp. nov.

&

XI.

medium-sized, circular,

number of others, which

in the centre,

flat scale

23, 24.

figs.

Tlie disk is circular in outline, without arm-notches

;

there

around

is

a

this

are smaller, forming an indefinite rosette

a
;

and a band of irregular-shaped scales passes outwards in each interradial space, with one or two rows on either side of smaller
scales.

The

radial shields extend halfway to the centre, are sepa-

rated by two scales, the outer of which

is

long and narrow, and

the inner, producing the greatest amount of divergence, shorter

and broader the shields are nearly in opposition over the arms,
and separated within they are rather covered at the margins by
the scales of the disk, and are long, narrow, and broadest without.
The scales of the margin of the disk carry a few separate, rather
wide apart, stout, short spines there are more on the top of the
disk, but in the interbrachial spaces below the scaling is small, and
the spines become crowded, small, very short, thin, and numerous.
The oral structures are small and four or five of the broad
:

;

;

;

lower arm-plates are within the range of the disk.

The mouth-shields

are small, triangular, very slightly broader

than long, broad, and slightly rounded aborally, where there is
attachment to a process continuous with the sides of the generative

slit,

produced

bluntly angular, or more or less rounded within, and

The madreporic

at the sides.

than the others.

The

plate

is

rounded and larger

side mouth-shields do not

meet within, but

are large, triangular, with rounded edges, and are at the oral side

of the mouth-shield

under part of the

;

first

they unite with their neighbours on the
arm-plate.
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oral slits are large

and wide

;

the jaws are slender and

separate near the mouth-shield, and broader at the plate, where

These are four in number, and the

the broad teeth are attached.

lowest has a re-entering curve to

its free

the jaw close to the side mouth-shield
there

is

a small broad

lumpy

There

edge.

is

a mouth-

produced downwards on the edge of

papilla, long, lamellar, rather

papilla,

;

and beneath the true teeth

somewhat resembling them,

but much smaller in size.
There are five arms, which are about three or four times as long
as the diameter of the disk

they are broad, and ringed witb

;

dark grey and green colour, especially above.

The lower armwhere there is a
slight rounding or nearly a straight edge, narrower, but still wide
within and the sides are either rounded, to give an elliptical ap-

plates are broader than long, broadest without,

;

pearance to the whole, or are straighter, slanting decidedly near
the oral edge of the plate.
Towards the tip of the arm the shape

becomes hexagonal, and the outer edge

is

nearly straight and

broad, the inner being very short.

The upper arm-plates, on mid arm,

are nearly twice as broad as

rounded within, less so, or nearly straightedged without, the sides being sharply curved, the whole being

long, overlapping, well

At the

tip they are longer and triangular,
They form much of the upper surface, even

irregularly elliptical.

with the poi^t within.
at the tip.

The side arm-plates are large, extend on the top of the arm in
abroad process between the sidesof the successive upper arm-plates,
are flap-like, and stand out from the arm at the sides, and encroach
more or less short of separating the lower plates below. Some
have an accessory small spine at the edge of the plate above, to-

wards

its

end near the median

line

;

and

all,

except near the

tip,

have four short, radiating, rather wide apart, blunt spines on the
edge.

The lowest spine

is

the smallest, and the next

blunter and larger than the others.

is

usually

There are three spines near

tip.
The longest spines are about the length of an arm-plate.
The tentacle-scale, one on each side, is large, oftentimes nearly as
long as the lower arm -plate it is narrow where attached, and
broad and rounded slightly where free, and the length exceeds

the

;

the breadth.

The diameter of the

disk

is

^

inch.

The bands on the arm

are

broad, and the dark grey-green tint occupies one or two upper

and

side arm-plates

;

then there

is

the usual greenish-buff tint on

OPHIFBOIDEA TROM THE KOREAN
two,

tliree,

or

more before the next band.
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In some parts many

plates are covered longitudinally with a stripe o£ the green tint.

The edges of the

and some of the

radial shields

scales of the disk

are tinted with the dark colour, but the traces of

below are

it

slight.

Collected by Capt.
Locality. Korean seas.
In the British Museum.

Genus Ophiacantha, Mull.

Ophiacantha Dallasti,
The

disk

brachial

is

sp. nov.

small, pentagonal,

The

spaces.

St.

John, B.N.

Sf Troscliel.

Plate XI.

figs. 25,

26, 27.

and contracted in the

radial shields are

entirely hidden

inter;

but

and narrow, can be traced beneath the coverthat of the rest of the disk, is ornamented with

their outlines, long
ing, which, like

microscopic stumps, each terminating in three wide-apart sharp

and four terminal ones

thorns, there rarely being two

;

stumps

slightly larger in the centre of the disk.

The under

surface of the disk

is

covered to the outer edge of

the mouth-shields with the same texture, the thorned stumps being
small and crowded.

Each stumj)

gate of which form the

is

membrane

The mouth-shields are very

on a rounded base, the aggre-

of the disk.

small, heart-shaped, angular within,

rounded without, and longer than broad; they are marked with a
central splash of purple colour.

The

side mouth-shields,

much larger than

the mouth-shields, are

nearly united within, and extend on either side outwards beyond
the broadest part of the mouth-shield, and come in broad contact
arm-plate.
These side shields are broad from
and their inner edges long, are shorter than the outer,
where the shield is largest their outer edge partly bounds the
The jaws are short and broad from side to
generative opening.
The mouthside, so that the angle is not a very acute one.

with the

first side

side to side,

;

papillae are seven

on each angle

;

the inner one, below the teeth,

markedly larger and longer than the others, and

it is

is

somewhat

The next and neighbouring
more spiniform, and the most external on either
The teeth are four
side are broader and shorter than the others.
to each jaw, and they are longer than broad, and flat, rounded
in the shape of a long sharp fir-cone.
papillge

are

within.

The arms are about six times as long as the diameter of the
and are very nodose in appearance from the swollen nature

disk,
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of the side arm-plates, close to

tlieir

outer free edge.

The arms

taper rather suddenly, and are bent downwards after death, giving

a very spidery look to the form.

The

under arm-plate

first

within, where there

is

is

than broad, broadest

small, longer

a slight re-entering curve in the midst of a

convex inner border, and much narrower

distally,

where there

is

a rounded process sej)aratiug the side mouth-shields, and terminating close to the junction of the

The second under arm-plate
broader than long, projects

is

first side

much

arm-plates on the arm.

larger than the

first

;

it is

and is broadly heart-shaped iu
angular, and the outer broadly curved,

slightly,

The inner part is
outline.
and the angular sides are rounded. The next arm-plate, separated
by well-developed side arm-plates, which meet longitudinally
along a straight line, is less angular orally and the fourth armplate, much broader than long and smaller on the whole, has its
;

sides slightly straighter than those already mentioned.

The suc-

ceeding under arm-plates are smaller, have the sides straighter,

and the distal curve is less developed than the oral. At the tip
of the arm the lower plates are much smaller and widely separate,
their sides are straight for a short distance, the curve is more intense without than within, and the whole is still broader than long.
The upper arm-plates are widely separated, small, slightly
broader than long, angular within, faintly re-enteringly curved at
the sides and well rounded distally. They are convex above.
Near the tip of the arms they are strongly rounded without, and
very convex above from side to side and from within externally.
The side arm-plates are strongly developed, and constricted
proximally

;

each gradually swells out laterally, broadly, and also
upper arm-plates in a considerable

superiorly, so as to include the

nodosity, which

is

only lateral inferiorly.

They unite above,

below, in straight median lines, and the result

is

as

that a side view

of an arm presents a tolerably straight condition of the lower surface, and a waved edge of alternate depressions and rounded projections of the upper surface.

The free edge of the side arm-plates, rather stout and projecting at the side of the arm, gives origin to four sharp, glassy
spines as well as to a minute spinulose tentacle-scale. The sj)iues
are shorter than a joint, are spear-like, striated longitudinally, and
are minutely serrate ; the upper are the lai'gest and longest, and

sometimes a

fifth exists

near the disk.

The texture of the arm-

;
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granular, minute glassy-looking granules being separated

by a more opaque development.
The specific characters are the minutely bifurcate or trifurcate
tborned condition of the upper and lower surfaces of the disk, the
great side arm-shields, the nodose condition of the upper part of

the arm, the great development of the side arm-plates, the four

sharp spines, and the minute tentacle-scale.

The

species represents Ophiacantha stellata,

Lyman, from Bar-

badoes, 100 fathoms (lUust. Catal. Harvard Coll., No.

7'

ii.

p. 11).

Lat. 38° 19' N., long.

Locality. Straits of Brea, 50 fathoms.

129°

8,

Lym.

It differs from O. indica,

Collected by Capt. St. John, E.N.

E.

Grenus Ophiotheis, Mull.

Numerous specimens

^

Troschel.

of a species audits varieties which belong

to this genus are amongst the dredgings brought from the

They

seas by Capt. St. John, Ei.N.

Korean

have numerous slender,

all

and usually glassy spines on the arm, a broad under

loug, serrate,

surface to the arm, disunited side mouth-shields, and a disk whose

The specific pecuand the curious amount of variability have been determined

colour and armature are excedingly variable.
liarities

after the examination of about eighteen specimens.

Ophiotheix koeeana,
The
it is

disk

is

rather thick,

The

sp. nov.

XL figs. 28,29, 30, 31, 32.

Plate

usually circular in outline, and rarely pentagonal
flat

above, and swollen at the iuterbrachial

than broad, narrow and
rounded within, and broad without, where there is a short rounded
projection over the arm. Closer without than within, they are often
Their outer margins are
slightly separated by dermal tissue.
sunken, as it were, and rounded, and their surface is covered with
spaces.

radial shields are longer

a skin which supports a very few stumps, which
covered by them, and which
spine or two

upon the

may have

surface.

may

nearly be

spinules and even a short

The stumps

are swollen at the

and are armed with
The thorns are rarely

base, constricted in the cylindrical portion,

three sharp, slender, wide-apart thorns.

The spinules are longer than the
two and four in number.
The spines are glassy, slender
stump, and have longer thorns.
and toothed at the side.
The restof the upper surface of the disk is crowded with stumps

PEOF.

474

p.

DUNCAN ON SOMB

M.

and there are spines and
some sjDeeimens, near the centre.
Towards and on the interbrachial spaces, reaching in a triangular patch on to the under surface, are spinules, which become
crowded inferiorly. They are slender, with swollen bases of attachment, and have long trifid thorns.
There is a reddish tint on the centre and in the interradial

resembling those of the radial shields

;

spinules, in

spaces, and it also sometimes encircles the whole disk as with a
narrow band. The tips of the stumps and spinules are often red.
The disk is covered with skin, under which traces of scales may

sometimes be seen and below the disk

naked beyond the patch

is

;

of spinules.

disk-membrane joins on by two plates to the

Inferiorly, the
distal joint of

each mouth-shield: the generative

are large,

slits

and the generative plates are broad and large and very
the side of and above the arms.

The mouth-shields are

small, broader

than long, diamond-shaped,

angular within and curved without, where

rounded

at the sides,

there

union with the edges of the generative

is

edges are slightly re-enteringly curved.
elliptical

The

and the

where they do not

is

oral

shield

is

largest.

unite,

they are narrow at
and they are broad and
;

triangular where they are in contact with the

Their oral edge

The

slit.

The madreporic

side mouth-shields are rather large

their inner edge

visible at

first

lower arm-plate.

curved, with the concavity towards the jaws.

The pairs of jaws are slender and arewidely separate, and each
jaw of the separate angle is distinct near the mouth-shield.
The tooth-papilla3 are in a very long narrow oval they are
small, and crowded in a row of six or more inferiorly, and become gradually larger above until they approach the true teeth.
;

"Within the edge of the oval thus formed there is a well separated

mass

two rows, and they are
The number of papillge is variable.

of tooth-papillse in

around.

The teeth

are narrow,

flat,

larger than those

slightly rounded,

and sometimes

have a boss on the free end they increase in size upwards, but
the highest is sometimes smaller than the others. There are five
;

in

all.

The lower arm-plates increase in size from the oral ring to
where the arm is well free from the disk, and they retain a considerable dimension until the terminal

gradually.

Their typical form

is

thii'd,

where they decrease

slightly broader

than long,
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Tbe

wider than the other, is broadly curved, the convexitypointing orally its angles are cut off and rounded; there is a reentering curve at the sides, and the proximal edge is grooved, the
distal edge,

;

concavity looking

The

orally.

plates are rather separate

and

and form the bulk of the
under surface. They are usually without any special tint other
than the light brown of the whole, but in some there is a pinkish
anited by skin, and they are rather

line

on either

At

side close to the edge.

plates are longer, less incised,

The upper arm-plates
orally,

flat,

the tip of the arm the

and are closer together.

are close, longer than broad, angular

with a straight edge there, and they are boldly rounded

They slope

distally.

on

either

side

from a median faint

central ridge, which ends at the rounded extremity in a faint

The

nodule.

and are overlapped by the
and one upper arm-plate slightly overlaps that
Near the tip the length of these arm-plates increases
sides slope to the angle,

side arm-plates,

next to

it.

over the breadth.

A white longitudinal line with

one on either

of greater or less breadth,

The

side,

side arm-plates are well developed,

is

a red or purple

often to be seen.

and stand out from the

arm,formingwith the connecting- skin much of theside-arm. Below
the free edge extends outwards on a level with the surface of the

under arm-plates,and supports short spines and the small tentaclescale.
Above, the inner end of the side arm-plate is prolonged
into a short angular process with a curved margin, which overlaps

and to a certain extent separates the upper arm-plates.
This
process has one or more long spines on its surface, and the others
are on the free edge of the plate, where it forms the side of the arm.
The plates extend on the under surface of the arm, but do not
meet, and are broad enough to place the tentacle-scale well without.
The scale is small, largest at the base, and minutely thorned.
The spines near the disk are numerous, and they vary from 9 to
12 further on they diminish to 7, 5, and 3 in number.
The spine next to the tentacle-scale is the smallest, and is a
mere spiuule, with a sharp thorn on the plates nearest the disk and
for some distance, but soon the thorn becomes bent and a second
one forms on its side, and there is a boss-like prominence below
and near the origin. This two-toothed and curved hook increases
in size towards the end of the arm, is glassy, and points orally.
Sometimes there are three teeth. The next spine is slightly
;

larger, is

flat,

tapering, serrated

and

striated,

and often bushy at
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may be sharp. Sometimes tlie denticles
enough to simulate hook-processes. The
third is slightly larger, and the others increase in length and size,
the maximum being reached on the shoulder of the arm, and before
Occasionally on
the process of the side arm-plate is reached.
the top of the arm and on the extremity of the side arm-plate
there is a smaller needle-shaped spine without denticulation. The
spines as a whole are flat, striated, many-toothed, and end with
a sharp brush of thorns, or are blunt and rarely simple at the termination. All have a distinct boss-like base, and are glassy when
young, and more opaque when old and dry.
the broad, top, or

on

tlie

top

its

side are long

The specimens present the appearance of having been vivipaThe diameter of the largest disk is -^ inch, and its longest
arm is one inch in length.
Collected by Capt. St.
Locality. Korean Straits, 2B fathoms.

rous.

John,

E.JNT.

In the British Museum.
The
Variation. The disk is sometimes pentagonal in outline.
whole of the disk is soDietimes covered with a crowd of stumps
and the radial shields also, but the spinules appear in the interbrachial space and have three long thorns.
3N^o derm is seen in some specimens separating the radial shield
from its fellow.
In young forms, the spines are shorter, sharper, with fewer
teeth, and are sometimes not quite straight the tooth-papillae are
not so numerous, the under arm-plates are longer and less curved
without, and there are fewer spines on the side arm-plates.
;

This variable species

and

is

is allied

to Ophiothrix spiculata,

Le Conte,

the representative of O. violacea, Lk.

Ophiotheix KOEEAisrA, Variety, sp. and var. nov.
The disk is circular in outline, and the interbrachial spaces
below are very tumid and project, being tinted at the edge pale
The disk is coloured
green, nearer the margin light red.
trifid stumps on it
short
numerous
and
the
reddish
brown,
light
Tiie arms are light red and violet in
are of a dark red colour.
tint,

and there

is

a light streak with darker colour running

down

There is a line of dark
The stumps on the disk
tint on the under arm on either side.
are separated and not crowded, and those on the interbrachial
space are longer and not coloured, being trifid and glassy. The
the upper arm, the darker tint spreading.

spines are seven or

more towards the

base, largely thorned

and
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and they are slender and long. The hooks are large, with
two sharp processes, and are blunt. This is a young form of a
glassy,

variety of the last type.
Locality.

Korean

seas.

Collected by Capt. St. John, E.N.

In the British Museum,
Grenus Ophiotheia, Verrill.

(Notes on Eadiata, Trans. Connecticut Acad. vol.

i.

part 2,

page 269.)
Yerrill has described a species Ojphiothela mirabilis, and Lyman
gives a drawing of the side-arm of a specimen (lUust. Cat. Har8, ii. 1875, page 34,
from Panama Bay, Pearl Island.

vard College, No.
is

Lyman

pi. iv. fig. 60).

has described a species Opliiothela

tigris,

the Pacific (lUust. Cat. Harvard College, No.

vi.

The

species

probably from

page 10,

pi.

i.

and Liitken has described Opliiothela isidicola
from the Eastern seas (Ophiurid. nov., Overs. K. Danske Vidensk.
Selskabs Porhand. 1872, pp. 92 & 107).
Numerous specimens
of this species were obtained by Semper from the Philippines, and
are now in the Museum of Comparative Zoology at Harvard Colfigs.

10-12, 1871)

;

lege.

A specimen which must be referred to

this genus is amongst the
Ophiurans from the Korea, and instead of clasping
some kind of Isis or any zoophyte, it clings to the arms of a blunt-

collection of

spined Amphiitra.

Its habits are evidently those of the forms

already described, and

its flap-like side

arm-plates, the well-deve-

loped hooks, and the skin-covered arms ornamented with rounded

masses of carbonate of lime, the

six

arms and corresponding large

close radial shields, briug it clearly within the genus.

Lyman's

Korean form

Prom

and it would appear to
I have some forms from the Bed
difi'er from the other species.
Sea which are closely allied to that now under consideration; and
they all form a group characterized by the regular ornamentation
of the disk, with short, thick, knob-shaped spines, having a broad
plates the

differs,

foundation, the regular boss ornamentation of the upper

arm and

the semiglobose condition of the mouth-shields, and the presence

on the

distal free

edge of the side mouth-shield of a club-shaped

spine.

Ophiothela Yeeeilli, sp. nov. Plate XI. fig. 33.
The disk is rather thick, and the radial shields covered with a
minutely and sharply granular skin. They have numerous very
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knob-shaped spines on them, wMcli

are not quite globose, having a blunt tip

they are minutely
thorny at the top, and have a rather constricted peduncle and a
broadish defined expanded base.

;

The centre of the

disk,

where

the shields do not reach, and the linear interradial spaces bear
larger spines, six or seven in the centre

where, but

all

Some on

face.

and three or more

else-

have the same knob-shape and minutely spiny surthe interradial spaces are slightly elongate, and a

The interbrachial space below
ornamented with several of these spines. The
generative plates are large and distinct.
The upper surface of
the disk contrasts with the skin-covered interbrachial, regions.
The mouth-shields and side mouth-shields, although fused and

large one

and

is

usually at the margin.

at the sides is

The distal end of the mouth-sh.ield
and the side mouth-shields, broad orally, are ornamen-

covered, are seen to be large.
is

globose

;

ted by a slender,

downward

projecting, club-shaped spine, some-

times forked close to the generative

slit.

The side mouth-shields

do not unite externally, but only reach the under arm-plate.

The jaws are

short, rather separate, parallel,

rather swollen

high up in the region of the upper tentacle, where there

is

a

rounded spiny process. There are ten tooth-papillse on an oval
mass and the angle is large, and projects rather downwards. The
tentacles are long and large.
The under arm-plates are covered with a delicate skin but the
plates are visible and are separate, rather hexagonal, broadest
;

;

without, where there

is

a notch, and angular orally, the line within

being slightly notched.
sides slope in straight.

The outer angles are rounded, and the
There appears to be a median depression,

and the outer angles are swollen.
The skin on the upper arm-plates usually hides them, but they

A series of solitary
are rounded rather angularly distally.
median large bosses passes down the arm, and two or three smaller
ones are in a transverse line between them. These last do not
exist at the tip, where the large boss is very distinct.
The side arm-plates have the characters of those of the genus
they are minutely granular at the sides and swollen, but there is
no special ornamentation or keeling. The upper spine of the
five is small and rugged, the next is larger and longer and often
spiculate, the third is the largest and is denticulate within, and
;

th e others become strong hooks with the points looking orally

the arm.

down

There are no tentacle-scales, and the long tentacleg

OPSITTEOIDSA FROM THE EOREATT SEAS.

479

come out from the side of tlie arm. The arms are about twice
and a half as long as the diameter of the disk, which measures
•j^ inch.

Locality. Korean seas, on Ampliiura.
John H. N.
In the British Museum.

lY. BemarJcs on

The

first

tlie

Collected by CajDt. St.

Species.

species of Opliioglyplia (0. Forhesi) described

is

very

anomalous from some points of great affinity to the genus Ophiomusimn. The mosaic of the disk, the long almost connected
mouth-papillae, the meeting of the side arm-plates above and below,

and the small

size of the

upper and lower arm-plates would

connect the form with Lyman's genus Ophiomusium.
papilliferous radial scales

and generative

plates,

But the

and the presence

of a tentacle-scale and minute tentacle far out towards the
are not characters of that genus.

The

species

is

tip,

aberrant from

the typical Opliioglyplia, on account of the oral structures espe-

and the disk scaling is to a certain extent abnormal. It
an interesting'form, for it throws a light on the value oiOpliiomusium as a genus. Its species as yet are remarkably widely
separated, and it must be acknowledged that its characters are very
embryonic. Tor the literature of Ophiomusiuon, see Bull. Mus.
Comp. Zool. Harvard Coll. Cambridge, U.S., vol. i. JSTo. 10, page
322.
See also Wyville Thomson, Depths of the Sea,' vol. i.
Voyage of Challenger,' vol. ii. p. 67.
172
p.
Opliioglyplia striata, so called from the remarkable groovings
cially

;

is

'

'

;

on the

side arm-plates, is also characterized

by the structures

and the curious shape and spinulation of the first two or three upper arm-plates.
Opliioglyplia sculpta is clearly an ally of O. Stuicitzi, and the
furrowing and dotting of some of the scales and plates is very chaabout the notch of the

racteristic.

disk,

The spiny condition of the

first

upper arm-plate

is

to be noticed.
Opliioglyplia Sladeni is characterized

by the accessory spine on

the body of the side arm-plate, by the numerous spines near the
disk and their irregular length, and the bossed disk scale.
Opliioglyplia sinensis,

Lyman.

Numerous specimens of this
The scaling of the
the other forms in the Korean seas.

rather aberrant Opliioglyplia were dredged up.
disk difiers from that of
Opliiolepis

mirahilis.

Ophiolepis as diagnosed

all

This

common

species has the disk of

by Mliller and Troschel, that

is

to say

;
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the scales, whicli are of good

size,

and the large

radial shields are

euvironed by rows of small scales as by belts.

But the upper

arm-plates have also the supplementary rows of small scales

around them, and there are also large accessory side pieces.
Moreover there are hooks on the side arm-plates. This mixture
of Ophiolepian and Ophiopholian characters is very interesting
;

and

this species, I consider, renders the abolition of Ophioplwlis,

as a genus, inevitable.
is represented by a variety in the Korean
and the distinctions between the variety and the type

Qphionereis duhia
collection

;

have been already noticed.
Opldonereis variegata is allied to the species 0. annulata from
Panama, but the arrangement of the side arm-plates,^ of the accessory plates, and of the mouth-papillse differs. There is a manifest
resemblance to 0. squamata, Kinberg, from Honolulu but the
shape of the under arm-plates and the arrangement of the radial
;

shields

diflfers

;

berg, from the

and the resemblance
same island.

is less

to 0. crassispina,

Kin-

Amphiura LutJceni has small radial shields touching without,
and the side mouth-shields are not joined within. There are
four mouth-papillse, two of which are spinous and long, and
the inner pair large there is but one tentacle-scale, and there
This does
are six spines near the disk, and four further out.
yet
described
from
the
any
as
Pacific
bo
side
form
in
not approach
;

of America.

Ampliiura

TcorecB

has an oral arrangement of mouth-papillge,

jaws, and side moiitli-shields remarkably like that of A. sq^uamata,
Sars,

from the Atlantic and the eastern coast of the United
diifer, and the mouth-shields also;

States; but the radial shields

the arms also differ in length. Lyman states that there is a close
resemblance between A. squamata and A. tenera, Liitken, from the
"West Indies, and A. pugetana from California. It is interesting
to find this afliuity prolonged still further west, in the form of the

short-armed species under consideration.
The genus Hemiplwlis of Agassiz contains AmpJdurcs with the
disk naked below ; but to this evident generic attribute he added

some which are not of generic value, such as limiting the armIn Remipliolis
spines to three and the mouth-papillae to two.
microdiscus the two mouth-papillae near the side mouth-shields
are evident enough, but there are two more under the true teeth
moreover there are four spines.
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Ophiactis sexradia, Grrube,the O. Heinhardtii figured by Liitken,

Korean fauna and its range is
enormous between America and Africa.
Ophiactis qffinis so closely resembles an Ampbiiiran, tbat were
it' not for the spines on the margin and on the disk below, the
propriety of making this spination any thing more than of specific value may well be doubted.
It belongs to a group allied to
O. simplex, Liitk., and O. Mulleri, Liitk., the one from Panama
and the other from the "West Indies.
The species of OpMacantha is remarkable for the development
is

evidently represented in the

;

of the side arm-plates, the nodular condition of the arm, and the
small spines.

It

is

a very distinct type.

The Ophiothricc is very variable, and belongs to the section with
numerous glassy toothed spines, hooks with two claws, and an
oval of numerous tooth-papillse, numbering nearly twenty.
Stumps bifid or trifid.
finally, the

Ophiothela, closely allied to

O. isidicola, differs

principally in the ornamentation of the disk.

DESCRIPTION OP THE PLATES.
Plate IX.
Fig.

Ophioglyfha Forhesi, nobis, from above, X8.

1.

2.

,,

„

,,

from below, x8.

3.

,,

„

„

last

4.

lower arm-plafeg, x8.

Ophiogly]pha striata, nobis, from above,

X 8.
x8.

5.

„

„

„

side of arm,

5«.

„

,,

„

serrature of side arm-plates,

more mag-

nified.

12.

from above, X 8.
from below, x8.
upper arm-plate, X 8.
„
„
„
Ophioglypha Sladeni, nobis, from above, X 8.
from below, X8.
„
„
„
side of arm showing extra
„
,,
„
Ophiolepis mirabilis, nobis, from above, X8.

13.

Ophiolepis mirabilis, nobis,

6.
7.
8.

9.

10.

11.

Ophioglypha

sctilpta, nobis,

„

„

„

spines,

x8.

Plate X.
14.

„

,,

from below,

X 8.

side arm-hoots, highly magnified.

,,

15.

Ophionereis variegata, nobis, oblique view, part of arm and disk, x8.

16.

from below, x8.
„
„
„
Ampkinra iMtheni, nobis, oral structures, x8.
Amphiura korem, nobis, from above, X 8.

17.
18.

19.

oral structures,

20. Hemifholis miorodiscus, nobis,

x8.
from above, X

21.

from below, x8.

„

„

,,

LINN. JOUEN.

„

„

,,
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Fig. 22. Hemipholis

microdkcus, nobis, spines aiad tentacle-sc\le,3 of arm,

highly magnified,

from above, X8.

23.

Ophlactis

affinis, nobis,

24.

Opkiactis

affinis, nobis,

25.

Ophiacantha Ballasii, nobis, thorns of the disk, magnified.

Plate XI.
^

26.

,,

,,

„

27.

„

„

„

28.

X 8.

from below,

Ophiotkrix koreana, nobis,

from above, X 8.
from below, X 8.
from above, X 8.

29.

„

„

„

from below, x8.

30.

„

„

„

spine, highly magnified.

31.

,,

„

„

stump from the

32.

„

,,

„

arm hook, highly

33.

Ophiothela Verrilli, nobis, from above,

disk, highly magnified.

magnified.

X 8.

'

34. Hemipholis microdiscus, nobis, nat. size.
35.

Ophioglypha sculpta, nobis, nat.

Descriptions of

By

F.

New

size.

Heiniptera.

Buchanan White, M.D.,
[Eead November

The

7,

(I.)

F.L.S.

1878.]

majority of the insects herein (and probably hereafter) to

be described, were taken by my friend Professor J. W. H. Trail
during his fruitful exploration of the Amazon region, in 1873-

and his localities refer to the country drained by that
The types of all the species menriver and its tributaries.
The subjoined tabular list of two
tioned are in my collection.
new genera and seventeen new species comprises what is contained
1875

;

in this paper.
Velia vivida.

Paryphes pontifex.
Fibrenus bullatus.

-

viigata.

Largus lentus.

Neovelia

Ischnodenaus inambitiosus.

Microvelia mimula.

Pamera pagana.

Hydrobates regulus.

Lethseus lepidus.

Limogonus

Helenus hesiformis.

Trailii.

? lotus.

lubricus,

?

Pelocoris procurrens.

Acanthocheila abducta.

Hydroraetra metator.

1.

CoEEID^.
Paryphes (Sundarus) pontifex,
antennis pedibusque seneo-viridis
croceis

;

;

n. sp.

Supra

et subtus

cum

lobo postico pronoti scutelloque

hemelytris atris opacis, corii marginibus angustis costali api-

calique, et

commissura

clavi flavescentibus

;

membrana nigro-brunnea;

DE.

WHITE ON NEW HEMIPTERA^.

F. B.

rosti'o tarsisque nigris.

Lobo
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postico pronoti utrimque in alas

rotundatas snrsiim vergentes dilatato.

magnas

long. 18, lat. 5 millim.

c?

Hal. Brasiliam borealem. (Lago cerrado, Eio Jurua, Oct. 30,

W. H.

1874, J.

Trail.)

Allied to Paryphes regalis, "Westw., and P. JlavicolUs, Sign.,

but differing in coloration, shape of the pronotum, &c.

FiBRENUS BULLATUS,

2.

Obscure castaneo-brunneus opacus,

n. sp.

capite et margine antico pronoti ochraceo-liirsutis

bus lateralibus

;

pronoti margin i-

et postico flavis, linea longitudinali centrali castanea

excepto), necnon linea prope suturam clavi flavo-albidis
rostro, tibiis, tarsis

torum
nulo,

membranaque

nigris

;

laevi

;

antennis,

marginibus posticissegmen-

segmentorum genitalium

ventris (quinto excepto), et signaturis

flavo-albidis.

Pronoti lobo antico, prsecipue in mare, convexo-promi-

lobo postico, scutello hemelytrisque punctulatis

;

ribus omnibus, prsesertim anticis, subtus pone

S

nullis armatis.

Largus lentus,

medium

;

spinis

femo-

non-

long. 9, lat. 3 millim.

(Manaos, 1874,

Hob. Brasiliam borealem.
3.

;

marginis antici dimidio basali, margine apicali (angulo intimo

corii

J".

W. H.

Trail.)

Rufo-flavescens, maculis anticis et margine

n. sp.

postico thoracis, necnon bucculis, antennis ad basin, maculisque exterioribus acetabulorum pallidioribus

basin obscurioribus

;

;

pronoto antice et scutello ad

capite (tubercidis antenniferis et linea abbreviata

inter oculos exceptis)^antennispedibusque nigris; sternis fusco-brun-

neis
et

;

parte basali metastethii et ventre testaceis, hujus limbo lateral!

marginibus basalibus

segmentorum

longitudinalibus centralibus ad basin

in medio brunneis, lineolis
segmentorum nigris; pronoto

fusco-punctato margine postico late brevi

punctato

;

impunctato

;

membrana

hyalina

5

versus spinis tribus armatis.

Hal. Brasiliam borealem.
1874, J.
It

is

distinct

;

scutello crebrius fusco-

hemelytris remotius fusco-punctulatis, limbo exteriore sub-

W. H.

;

femoribus anticis subtus apicem

long- 14,

lat.

6 millim.

(Urubu Caxoeira, Eio Jurua, Nov.

6,

Trail.)

with some hesitation that I bring forward this species as
from the variable Largus Jiimiilis, Drury,
The heme-

however, are

much more

sparingly punctate, the front marwhich (with the coloration unlike
that of the various described va,rieties of L. humilis) seems to

lytra,

gin being almost im punctate,

justify its specific separation.

—

The word " testaceous " seems to be rather indefinite
meaning attached to it by various authors, By some a

Note.
in the

;
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reddish colour like that of red pottery

meant, by others an

is

ochraceous yellow, with a slight brown tinge like sunburnt bricks,
or " terra cotta."

of the term

The

latter

is,

I think,

;

IscHNODEMUS iNAMBiTiosus,

4.

th.e

correct interpretation

and in that sense I use the word.
Niger,

sp.

n.

opacus,

sericeus,

abdomine pedibusque subnitidis
basi et margine interiore late, corii

capitis vertice, lobo postico pronoti,

hemelytris pallido-ochraceis, clavi

apice latissime, margine apicali, angulo interiore, et suturae clavalis

parte tertia apicali, necnon macula longa ovali (discum membranse

implente et extus apicem versus

bus imis,

tibiis, tarsis, et

corii sinuata) nigris

;

femorum

apici-

antennarum articulorum 3 basalium apicibus

plus minus flavido-brunneis

rostro, tibiis anticis, tibiis ceteris

;

apicem, et tarsorum articulo tertio obscurioribus

abdominis

;

ad

lateri-

bus nigris; ventre ad basin ferrugineo. Hemelytris abdomine maxime

medium

brevioribus, rostro metasterni

attingente.

c?

long. 6,

lat. 1

millim.

Sah. Brasiliam borealem. (Camana, Eio Javary, Dec.

W. H.

J.

1874,

6,

Trail.)

Allied, but not very closely, to IscJinodemus tibialis, Stal.
5.

Pamera PAGANA, n. sp.
punctata

Subelongata, nigra, pallido-pilosula, parce

antennis, rostro pedibusque testaceo-flavis, illarum articulo

j

apicali fusco

ante

medium

albido-annulato

late

;

capitis clypeo et

tuberculis antenniferis, pronoti collo antico et lobo postico brunneocastaneis,

hoc nigro-maculato

corioque fusco-punctatis

;

;

hemelytris sordide testaceo-flavis, clavo

corii fascia

pone medium

apice margineque apicali brunneo-fuscis
albida, inter nervos fusco-notata
lat.

;

tarsis

;

irregulariter fracta,

membrana

sordide flavo-

ad apicem fuscis.

S

long. 5,

\\ millim.

Hah. Brasiliam borealem. (Eio Solimoes, Nov. 13, 1874,

J.

W.

H. Trail.)
Closely allied to Pamera hilohata, Say

by

its

;

but apparently distinct

smaller stature, differently coloured antennae and rostrum,

the latter being also rather longer, by the coloration and especially
the punctuation of the hemelytra, &c.
6.

LetHjBus lepidus, n.

sp.

Oblongus, nigro-piceus, rude punctatus

pronoti disco et angulis posticis maculis parvis, scutelloque lineis

;

tri-

bus abbreviatis brunneo-flavis notatis hemelytris irregulariter paUido;

medium versus necnon
duabus extus prope apicem, flavo-albidis notatis; membrana dilute

venosis, et maculis,

fusca

dilutius

brunneis.

cum

tibiis

6, lat.

una

venosa;

Femoribus

omnibus

2i millim.

basali, altera intus

antennis brunneis;

anticis subtus

pedibus pallido-flavo-

prope apicem spinis 4 parvis, et

spinulis setiformibus

nonnulUs armatis.

$

long.
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(Lower course of the Eio Jurua,
Hab. Brasiliam borealem.
Nov. 12, 1874, J. W. H. Trail.)
Allied to Lethceus pallidinervis, Stal, but, besides the darker
colour, differs in having the anterior femora,

which in that species

are unarmed, furnished with four small teeth towards the apex.

Akadidje.

Helenus,

n. g.

Corpus oblongum, retrorsum sensim dilatatum, supra cum anteunis pedibusque valde villosum et setosum. Caput processu antico

An-

paullo producto, inerme, pone oculos sensim angustatum.

prime maximam ad partem apicem capitis superante, articulis prime tertioque subsequilongis, articulo quarto
quam dimidium tertii breviore. Thorax transversus, paullo ante
tennce articulo

medium transverse impressus,marginibuslateralibusemarginatis,
margine basali ante scutellum sinuate.

Scutellum triangulare,

transversim rugosum, longitrorsus carinatum, marginibus elevatis.

acea

Hemelytra apicem abdominis

fere attingentia, parte cori-

quam scutellum longiore, membrana venosa venis anastomo-

santibus.

Pedes mediocres.

Venter convexiusculus

;

spiraculis

a marginibus lateralibus remotis, spiraculis segmenti quinti ad

margines

illos

appropinquatis.

Sternum

et venter sulco longi-

tudinali interrupto instructa.

In facies and structure closely

allied to

Hesus,

Stal,

but

differ-

amongst other points, the shaggy pubescence, structure of
the membrane, and the interruptedly sulcate sternum and venter,
which latter character brings it into relations with the division
Aradina. Name in honour of Professor James WiUiam Helenus

ing

in,

Trail.
7.

Helenus hesiformis,
brunnea vestitus

;

n, sp.

Ferrugineus, villositate ochraceo-

antennarum

capite,

articulo basali, femoribus, an-

nulo apicem versus tibiarum, et segmentis genitalibus obscurioribus.
<?

long. 9, lat. pone

medium 4J millim.
(Manaos, 1874,

Sah. Brasiliam borealem.

J.

W.

JS. Trail.)

TiNGITIDJE.
8.

AcANTHOCHEiLA ABDUCTA,
hemelytrorum area
vitreis,

eostali

nigro-venosis

;

apicem versus notata,

$

long. 5,

lat.

n. sp.

Oblongo-ovata, nigra, opaca

necnon partibus

totis

pone abdomen

;

fere

area eostali fascia transversa picea abdominis
et illicmulto subtiliuset irregulariter reticulata.

3 millim.
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Hah. Brasiliam borealem.

H.

(Fonteboa, Oct. 13, 1874,

J.

W.

Trail.)

The antennae being broken,

I cannot say whether all the joints

are black.

Htdeomet eid^
Hydrometra metator, n. sp. Aptera,
.

9.

rum

articuli

(tertio

necnou

brunnea, opaca; antenna-

primi dimidio apicali, secundi apice et articulis 2 apicalibus

ad basin excepto), rostro apice, femorum
tarsis nigris.

Capitis parte anteoculari

et tibiarum apieibus,

quam

pars postocularis

duplo longiorej antennis gracillimis corporis sequilougis,

S

long-

18, lat. 1 millim.

Hab. Brasiliam borealem. (Uru9aca, Eio Jurua, Nov.
J.

W. H.

1,

1874,

Trail.)

The genus (whicb

the same as Limnolates of some authors)

is

has not before, I think, been recorded from

America.

S.

Yeliid^.

Velia vivida,

10.

Aptera, nigra, pubescentia nigra brevissima

n. sp.

et capillis longioribus brunneis vestita

pronoti margine antico macula

;

fulva (macula majore triangular! argenteo-sericea obtecta et fere occulta) utriraque notata

que argenteo-maculatis

;

abdominis dorsi segmentis 2 basalibus utrim-

;

sterni lateribus ventreque argenteo-sericeis

;

coxis, trochanteribus, femoribus anticis basin versus, connexivo et

ventre ad

medium

testaceo-brunneis

bus rostroque brunneis,
gracilibus, articulis

illis

;

antennis fusco-brunneis

subtus pallidioribus.

;

pedi-

Antennis longis

primo secundoque subsequilongis, quarto quam

secundus breviore, quam quintus longiore; pronoto longitrorsus carinato,
angulis posticis tuberculo acuto extrorsum retrorsumque vergente instructis

;

Long. Zli

femoribus posticis pone
lat.

medium subtus

spinis

2 armatis.

21 millim.

H.ab. Nicaraguam.
11.

Velia viRGATA,

bns vestita

n. sp.

Alata, fusco-brunnea, capillis concolori-

pronoti margine antico macula irregulari trian^ulaii ar-

;

genteo-sericea utrimque notato
teo-sericeis

;

lateribus sterni abdominisque argen-

antennis coucoloribus

;

articulo basali (apice

pallidiore ; pedibus testaceo-brunneis,

subtus annulisque 2

latis,

femorum macula

tibiarum annulis

3,

tarsorum

excepto)

basin versus
articulis

ad

apicem brunneis ; connexivo testaceo-brunneo brunneo-maculato. Antennis sublongis gracilibusque, pronoto maxime convexo-elevato longitrorsus carinato, angulis posticis tuberculo obtuso instructis.
long. 5, lat.

1

c?

millim.

Hob. Brasiliam borealem. (Igarape da Caxoeira, near l[anaos,
June 4, 1874, " at light," J. W. H. Trail.)

.
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n. g.

Caput antice truacatum, deorsum modice

Corpus oblongum.

Oculi magai autroreium convergentes sed baud ap-

productum.

proximati. ^jii^ewwcearticuloprimovalde curvato,

quam secundus
quam

duplo longiore, secundo tertioque subsequilongis, quarto

Hemelytra bomogenea. Pedes mediocres,

tertius paullo breviore.

intermedii reliquis longiores

;

tarsis anticis

biarticulatis, arti-

culo primo minutissimo, articulo ultimo brevissimo, crasso, fusi-

form! ante

medium biunguiculato

;

tarsis iutermediis

triarti-

primo minuto, articulis
ultimo fere ad basin fisso pedi-

culatis tibiis fere sequilongis, articulo

secundo tertioque ajquilongis,

bus posticis brevibus,

;

tarsis uniartieulatis, tarsis anticis gracilio-

ribus et paullo longioribus, articulo fusiformi, pone

biunguiculatis

dium
I

serie

spiuarum armatis,

am by no means

minute basal
decrease in

tibiis posticis

eurvatis

sure that the hinder tarsi have not a very

The spines on the hinder femora gradually

joint.

size,

medium

femoribus posticis incrassatis subtus pone me-

;

the

first

(^. e.

the one nearest the middle of the

femur) being the longest. The structure of the tarsi at once
stinguishes Neovelia from Microvelia and other allied genera.
Name from reos and velia.

Neovelia Trailii,

12.

n. sp.

di-

Nigro-brunnea, pubescentia conferta

abdomi-

concolori vestita, capite, aatennis, pedibus, pronoto postice

nisque lateribus parce nigro-setulosis

;

pronoto antice, prostethio,

connexivo, ventre ad medium, antennarum articulo primo ad basin,
coxis, trochanteribus,

femorum posticorum

femorum anticorum macula

et vitta subtus,

basi et spinis ad basin flavido-fulvis

;

pronoti

carina centrali subelevata plus minus, praecipue antrorsum, rufo-fulva.
(S

long. 4,

lat.

li millim.

Sab. Brasiliam borealem.
J.

W. H.

(Manaos, August 1874, " at light,"

Trail.)
*

13.

Microvelia mimula,

n. sp.

Nigra, pubescentia conferta brevis-

sima cinerea vestita; capitis vertice vittula geminata longitudinal!
rufescente male definita notato; pronoto intra marginem anticum fascia
angusta latera
culis

baud attingente rufo-flava;

8 albidis ornatis

;

taceo-fulvis, articulis ad

apicem plus minus

Hal. Brasiliam borealem.
J.

W. H.

Trail.)

hemelytris

fuscis

ma-

connexivo, pedibus antennisque pallide tesfuscis.

(Manaos, August

$

long. 2

miUim.

1875, " at light,"

;;
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Hydrobattd^.
14.

Hydrobates regulus,

ventreque

Apterus, testaceo-rufus, sternis

n. sp.

brunneo-sericeis

pallide

linea

thoracis

;

loagitudinali

utrimque percurrente, abdominis dorso (linea media tenui excepta),
linea utrimque prope latus ventris, antennarum articulo primo ad
basin et apice imo, secundo ad apicem, tertio quartoque totis, rostro,

femorum anticorum vitta infera, feraorum posteriorum et tibiarum intermediarum apicibus imis, neenon tibiis posticis et tarsis
omnibus fusco-brunneis.
$ long- 20, lat. 2| millim.
oculis,

(Labria, Rio Paras, Sept. 16, 1874,

Hah. Brasiliam borealem.
J.

W. R.
Differs

Trail.)

from Hydrobates erythropus, Barm., both iu size and
apical angles of the connexivum of the sixth abdo-

The

colour.

minal segment are also less produced.
15.

LiMNOGONUS

(?)

LOTUS,

sp.

n.

Brunneo-niger, nitidus,

laevis,

subtus sordide albido-sericeus, capitis marginibus anticis argenteosericeis

capitis lineolis

;

2 longitudinalibus obsoletissimis anterius

posteriusque abbreviatis, linea transversa basali utrimque dilatata, coUoque, pronoti macula pone

marginem anticum sordide

marginibus angustis lateralibus pronoti
sordide flavescentibus

;

Isete,

lateribus prostethii

rufo-testaceis

anterius obsoletius et

et mesostethii,

vittaque

angusta metastethii et ventris prope margines laterales nigris
laterali nigra mesostethii linea abbreviata argenteo-sericea

parte

;

ornata

;

pe-

medium

versus,

trochanteribus et femoribus anticis ad basin pallido-testaceis,

horum

dibus infuscatis ad apicem saturatioribus

fuscis

acetabulis

macula postica pone medium, neenon tibiis ad apiantennis dilute brunneis, articulis primo secundoque ad

margine infero

cem

;

;

et

apicem, tertio quartoque totis fusco-nigris.
sequilongis, articulo quai'to

quam secundus

Antennis vix f corporis
f primi

breviore, secundo

aequilongo, tertio et quarto subcequilongis; rostro

anticum prostethii productum

;

ad marginem anticum prostethii

medium

distincte constricto, lobo antico

ad

depresso,lobopostico leviter convexo,anguHs posticis elevatis

femoribus anticis crassiusculis

;

femoribus intermediis

| corporis

quam femora pauUo brevioribus hemeapicem abdominis pauUo superantibus.
S $ long. &-"] lat.

aequilongis
lytris

pauUo pone marginem

pronoto longitrorsus obsolete carinato,

;

tibiis

intermediis

;

,

2-21 millim.

Hal. Brasiliam borealem.

(Manaos, 1874,

J.

W. H.

Trail.)

and the length
of the rostrum are not in accord with the characters of Limnogonus as constituted by Stil. Still this and the following species may find a place in that genus in the meantime.

The comparative length

of the antennse-joints

I
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16.

LiMNOGONUS

m as sed

(?)

LUBRicus,

Limnogono

n. sp,

(?) loto

similli-

minor, pronoto vix constricto, lateribus corporis baud vel

obsoletissime iiigro notatis, femoribus anticis linea longitudinali postica vice

W. R.

J.

Long. 5,

maculae fuscse ornatis.

lat.

\\ millim.

(Manaos, August 1875, " at Hglit,"

Habi. Brasiliam borealem.
Trail.)

Natjcoeid^.
17.

Pelocoris procukrens,

pitis postici

signaturis,

n. sp.

et pronoti maculis

Pallide brunneo-testaceus, ca-

nonnullis irregularibus,

femorum anticorum supra macula

basin versus vittula brunneo-fuscis

capite pronotoque obsolete, hujus

;

disco distinctius et transversim rugosis

bus angustissime
long. 6, lat.

connexivi

irregulari et posterius

reflexis; hemelytris

;

pronoti marginibus laterali-

minutissime punctulatis.

S

3| millim.

W. H.

(Montealegre, 1873, J.

Sab. Brasiliam borealem.
Trail)

Belongs to the same section of the genus as hinofulatus, Stal;
is very much smaller and otherwise different.

but

The Anniveesaet Address oe the Peesident,
Professor

Allman, M.D., LL.D., P.E.S.

Secent JProgress in our Knowledge of the Structure and
Development of the Phylactolcematous JPolyzoa.
th

[Eead

May 24,

1878.]

CoNTiNTTiNG to adopt the practice whicb I have hitherto regarded
that of making the Addresses delivered at
^;he most useful

—

as

Anniversary Meetings of the Society reports of tbe progress

the;

of discovery in certain departments of zoological research

have

this

year chosen for

my

ment of the Phylactolaematous Polyzoa, making the report
tend over a period

wMch

dates from tbe publication of

early researches on this group

Unless

we

include

A

ex-

my own

*.

among them the genus

'Bhdbdo'gleura\ , all

the Phylactolsemata are inhabitants of fresh water.
*

—

subject the structure and develop-

Monograph of the Freshwater Polyzoa.

One

Published by the

of their

Eay

Society,

1856.

t I do not believe that Ehabdopleura has any real claims for admission
into the group of the Phylactolsemata.

LINIf.

JOUEN.

The

— ZOOLOGY, VOL, XIT.

characters which at

36

first

sight
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most obvious peculiarities is the possession of an epistome, an
organ somewhat resembling the epiglottis of a mammal, wbicb
springs from the lophophore or support of the tentacular crown
at the anal side of the mouth, whose entrance it defends .nuch in
the same way that the epiglottis defends the glottis. "With one
exception

—that

afforded

by Fredericella

—the

lophophore

is

in

the form of a crescent.

Strtjctuee.

We

owe

to

Hyatt a very valuable and

well-illustrated

memoir

on the structure of the Phylactolscmatous Polyzoa*. The genera
which form the subject of his observations include, with the
exception of Lophopus, all those hitherto found in Europef, as
well as a new genus Pectinatella, which, so far as we yet know,
He has studied the histological
is confined to the United States.
structure of the endocyst and of the alimentary canal, the distribution of the muscles and of the nervous system

these points has added

much

to our previous

and on all
knowledge of the
;

group.

Nitsche has also published the results of a series of very careful

and valuable researches on Alcyonella fungosa%, which he takes

He

as a representative of the Phylactolsemata.

would appear

does not appear

and the
and havin^ s.ome

to justify these claims are its crescentic lophophore

possession of a shield-like organ extended over the mouth,

resemblance to the epistome of a Phylactol^matous polyzoon.

The

crescentic lophophore, however, of Bhabdopleura

that of the PhylactolEemata, the tentacles

rupted

The

series instead of

which

it

is

'

very different from

carries

forming an inter-

a continuous row round the edges of the lophophore.

shown by

shield-like organ, moreover, as

its

development, has a sig

cance entirely different from that of a Phylactol^matous epistome.
fact

an independent zooid (person) intercalated into the

life

'ifi-

It is in

series of

the

animal.

The

characters of Bhahdo'pleura are altogether so anomalous as to place

it

in a great primary section of the Polyzoa, at least equal in rank to those of

EcTOPROCTA and Endoprocta

—a

section for

which one of its most striking
would suggest the name

features, the possession of the great supraoral shield,

of ASPIDOPHORA.

* Alpheus Hyatt.

"Observations on Polyzoa, Suborder Phylactolsemata,"

Proceedings of the Essex Institute (United States), 1865, vol.
t Alcyonella
X Nitsche.

is

iv.

referred to merely as a form of Plumatella.

" Beitrage zur Anat.

und Entwick. der Phylactoleemen, insbeson-

dere von Alcyonella fungosa," Archiv

flir

Anat., 1868.
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to have been aware of the researches of Hyatt,

time previously

made a

491
short

and though he has, to a certain extent, been
anticipated by these, his memoir has all the value of independent
;

investigation.

Nitsche's

the whole, with

observations agree, on

those of

and we
from the combined labours of the American and Grerman
zoologists, have attained to a very accurate and complete know-

Hyatt, but in some important points supplement them

;

thus,

The

ledge of the structure of the Phylactolaematous Polyzoa.
following

may be regarded

as the

most important

results

of

these researches.

demonstrated.

inwards)

:

—

1,

—

In the endocyst three distinct layers
These are (in succession from without
an outer cellular layer 2, a muscular tunic 3, a

Structure of Endocyst.

may be

;

;

ciliated epithelium.

The outer cellular layer is composed of two
The cells composing the principal mass

cells.

different

forms of

of this layer are

prismatic where they enter into the proper body-walls, while in

the tentacular sheath or invaginable portion of the body-wall

they have become diminished in height and increased in width
so as to

assume the form of

flat

polygonal

cells.

In every case

they show a manifest cell-membrane, and possess a large and distinct nucieolated nucleus.

Hyatt makes the interesting observa-

tion that in the tentacular sheath these cells are eminently con-

twice or thrice their normal size,
and then suddenly contracting.
Imbedded among the polygonal cells we find those referable
to the second form.
These are roundish or oval, also with
manifest membrane and with small parietal oval nucleus. Their
contents, which in the living animal are clear and strongly
refringent, become quickly and intensely coloured by carmine
solution, while the polygonal cells are scarcely aff"ected by the

tractile, occasionally dilating to

colouring-matter.

In the muscular tunic two distinct sets of fibres may be dean outer circular or transverse set, and an inner longitudinal set, both supported by a common delicate homogeneous
foundation membrane. Both circular and longitudinal fibres are
smooth, more or less flattened, contain a nucleus, and lie with
tected,

wedged between each other.
The third and most internal layer of the endocyst

their pointed ends

ciliated epithelium.

JSTitsche

has noticed that the

cilia

36*

is

the

do not
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uniformly cover this layer.

the tentacular sheath and on

the under part of the body-wall they are disposed in separate
groups, each of which is seated on a small elevation determined
by the presence of a nucleus.
Structure of Alimentary Canal.
The histological structure of

—

the alimentary canal

is

very similar to that of the endocyst.

The outer

o£ three layers.

an

is

cilia,

and

is

It

it

is,

composed of flattened fusiform

increases in thickness, and

is

however,

cells,

At

taining a nucleus, but without any cell-membrane.

end of the stomach

with

epithelial layer continuous

the epithelial or inner layer of the body-wall.
destitute of

Its

composed

walls, for the greater part of their extent, are here also

con-

the blind

here continued

over the funiculus.

Next

muscular layer composed of

to the epithelium is a

fibres

supported by a transparent homogeneous foundation membrane.

The fibres are flat bands pointed at each end, and having for the
most part a longish nucleus in the middle. They run transversely round the alimentary canal, with the pointed ends of each
wedged into the intervals of others. Nitsche has noticed in them
a kind of striation, but has not satisfied himself that this depends

on an

The muscular

essential structure of the fibre.

fibres are

absent on the extreme point of the stomach where this passes
into the funiculus.

The most internal stratum

of the alimentary canal consists in

the stomach of a single layer of

cells.

Here

thrown

this layer is

into longitudinal ridges, whose cells contain brown granules, which

The ridges have been shown
by Nitsche to consist of certain cells of this layer which have become elongated, and are sometimes enlarged at their free extrepossibly indicate a hepatic function.

mities so as to present a club-shaped form*.

The inner layer of the rectum appears also to consist of a simple
These are prismatic, and sit vertically on the musEach is provided with a nucleus at its base and as
cular layer.

layer of cells.

j

they are

all

of equal length, the longitudinal ridges of the stomach

are here wanting.

In the cesophagus the

cells

which correspond to

sent, according to JSTitsche, a very

describes

this layer pre-

He

remarkable condition.

them as being of long prismatic shape with the long

This view

is

apparently the right one, and

is

a rectification of a somewhat

different description of the longitudinal ridges given formerly

nograph of the Freshwater Polyzoa').

by myself

('

Mo-
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They have in

axis perpendicular to the walls of the oesophagus.

their middle a large oval nucleus with clear strongly refringent

The nucleus divides the cell into an inner half and a
The peripheral half is clear, and has the appearance of being empty and closed at its inner end by the nucleus,
while the inner half is filled with granular contents. The inner
nucleolus.

peripheral half.

half,

moreover,

is

provided with a special cell-membrane, while

the peripheral half has no proper membrane.

The peripheral

portions thus appear to constitute a system of lacunae in which the

wall of one forms a part of the wall of that abutting on it, and
which may be thus best compared with a honey-comb.
Lying on the free end of each of these oesophageal cells may be
seen a small transparent vesicle, which at one time swells out into

a sphere, at another contracts into a short ovoid.

seem to represent an internal

Where

These vesicles

epithelial layer of the oesophagus.

the oesophagus slightly dilates towards the mouth, they

are replaced by cells bearing long

cilia,

and here

also the

honey-

comb-like lacunae are absent.

—The walls
—an outer

Tentacles.

layers

of the tentacles are composed of three

cellular layer,

an inner epithelium, and an interMuscular fibres also enter

mediate homogeneous membrane.

into the composition of the tentacle

;

but these do not form, as in

the body-walls and alimentary canals, a continuous layer.

The

homogeneous membrane forms the proper foundation-layer of the
whole tentacular crown. It is in direct continuation with the
homogeneous membrane of the muscular layer of the oesophagus
and body-wall, and, like this, is easily coloured by carmine
solution.

It forms

also

the foundation-layer of the interten-

tacular

membrane, and

of this

membrane along the opposed

is

continued beyond the free margin
sides of the tentacles in

the form of a ridge, which, however, in the living animal,
concealed beneath the outer cellular layer, beyond which

it

is

does

not project.

The outer

cellular layer of the tentacles is divided

into two distinct portions.

That which

lies

by this ridge

behind the ridge

is

from the outer cellular layer of the body-wall
which passes uninterruptedly from the tentacular sheath upon
the back of the tentacles, where it presents the two elements
directly continued

already described, the polygonal cells and the round

part of the cellular layer carries no
fine, long, stiff bristles

cilia

;

cells.

This

but, on the other hand,

have been described by Nitsche as occur-
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ring liere along the middle line of the tentacle

these are ar-

;

ranged in groups of two or three at tolerably regular intervals.
"While the outer cellular layer of the body-wall

is

thus carried

over the back of the tentacles, their opposite or oral side

by a continuation of the
the

cilia

ciliated epithelium of the

thus continued from the

clothed

mouth along the middle

the oral side of the tentacles, there
cilia

is

mouth. Besides

is

line of

a dense line of vibratile

along each of the opposed sides of the tentacles.

On

each

which runs along the middle of the oral
face of the tentacle and between this tract and the lateral line of
cilia is a non- ciliated area which, according to Nitsche, carries a
These stand singly at regular disseries of long stiff bristles.
side of the ciliated tract

tances from one another and tolerably close, thus differing from
the bristles on the back of the tentacles, which are disposed in

groups of two or three.

The inner epithelium extends from the cavity of the lophophore
and presents two strong ridges, one along

into that of the tentacle,

each of the lateral sides of the tentacular lumen.
Special Ifuscles.

— The investigation of specimens

hardened in

chromic acid shows in the interior of the tentacles two fasciculi
composed each of two or three long fibres. These had been
already noticed by Hyatt, and their existence

by Nitsche.

They run, one along the

the opposite side of the tentacle.

is

now confirmed

oral side, the other along

Their fibres contain nuclei and

are apparently muscular.

The same homogeneous membrane already so frequently reby Nitsche into the epistome, where it

ferred to has been followed

forms the foundation-layer of this organ.

Hyatt describes three

muscle-bands as entering into the structure of the epistome. I
had already described the musculature of the epistome as consisting of a single strong fasciculus

which acts as an elevator*.

"With this view the observations of Nitsche are entirely in accordance.

Under the name

of " brachial contractors," Hyatt describes a

series of previously unnoticed muscular bands situated within the

arms of the lophophore, where they run transversely in their walls.
These, by their contraction, act on the floor of the arms, drawing
it

up

He

into folds.
also,

under the name of " lophophoric
'

Monograph of

flexors," describes
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a pair of large muscles, one in each arm.
oral region to the extremities of the arms,
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These run from the
and serve to elevate

their tips.

known as the " great reand the " rotators of the lophophore "
are brought together by Nitsche under the designation of the
" great motor muscles of the polypide."
He so names them from
The two groups

of muscles hitherto

tractors of the polypide "

a belief that when the polypide

is

completely retracted

extru-

its

sion

may be

it is

only partially retracted the contraction of the body- wall may,

by

initiated

by the action of these muscles, though when

pressure on the contained fluid, be of itself sufilcient to bring
about the evagination of the tentacular sheath and the protrusion
its

of the polypide.
Nifcsche further shows that the individual fibres of these muscles

are each enveloped in a distinct sarcolemma, and are provided
vrith a nucleolated nucleus,

which lies between the proper muscleIn quite young buds the muscle-

substance and the sarcolemma.

found to be as yet short fusiform cells with parietal
Nitsche has never been able to see a true striation in
the muscular fibre, but only a slight transverse wrinkling of the
fibres are

nucleus.

sarcolemma; while the breaking up of the

may

fibrillae

into disks,

which

be occasionally witnessed, takes place so irregularly, that he

cannot regard

The

it

as indicating a

normal structure.

posterior parieto-vaginal muscles are described by Nitsche

as continuous vrith the longitudinal fibres of the endocyst.

They

are not, like the other special longitudinal muscular bundles (such
as the great

motors of the polypide), simple structures consisting

of a single histological element, but are composed (1) of a foun-

dation-membrane formed by a prolongation of the homogeneous membrane of the tunica muscularis of the body-wall, (2)
of muscular fibres which pass inwards in bundles from the longitudinal fibres of the body-wall, (3) of an epithelium by which each
parieto-vaginal

band

is

enveloped.

The muscular

fibres of these

bands pass upwards on the tentacular sheath, and form

its fine

longitudinal musculature.

"With this composite condition N'itsche contrasts the simple
structure of the anterior parieto-vaginal muscles.

These, more-

over, are not, like the posterior, continued into the

layer of the body-wall.

Each

fibril

of the anterior set

to present a small swelling, which he has proved
'with

chromic acid to be a true nucleus.

He

muscular
is

known

by treatment

has also observed
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on the places where these nuclei

lie,

the muscular fibre and

nucleus are enveloped by a fine sarcolemma.

—

Nervous System. Both Hyatt and Nitsche have made the
nervous system of the Phylactolaemata a subject of careful study,

and have considerably advanced our knowledge of it. The central
nerve-mass is described by Hyatt as presenting a longitudinal
depression which indicates a division into two lateral masses,
each of which would form a ganglionic centre for the nerves
going to

its

own

Nitsche has made a similar

side of the body.

observation, which thus tends to confirm Dumortier's original

view of the existence of two lateral ganglia in the central nervemass of LopTiopus, though Hyatt has not succeeded in demonstrating the existence of an oesophageal collar.
A very delicate oesophageal collar has, on the other hand, been
described by JSTitsche, who makes an apt comparison of the
central nerve-mass to a signet-ring with two long horns afiixed
to the right and left of the stone.

The stone represents the

ganglionic centre, the remainder of the ring the oesophageal collar,

and the two horns are thick chords which pass into the arms of
the lophophore.

The two ends of the ganglion, whose double nature may be
from the presence of a deep furrow on the surface which
rests on the oesophagus, are continued laterally round the oeso-

inferred

phagus, thus forming the oesophageal ring just referred

to.

This

and difficult to detect. The two
from the opposite side into the arms

ring, however, is very thin

chords which are sent
of the lophophore are

The

ofi"

much

thicker.

mass is, according to Nitsche, surrounded by a
firm envelope, which appears to be identical with the homogeneous
membrane already so often mentioned. By means of this the
ganglion is attached to the oesophagus, and the horns to the arms
central

of the lophophore.

The contents

of the envelope consist of a

mass in which very numerous nuclei are scattered,
the nuclei preponderating over the finely granular matter both
The oesophageal ring, on the
in the ganglion and in the horns.
other hand, shows an indistinct fibrous structure, and a similar
finely granular

structure

is

seen in the very delicate peripheral nerves which

proceed from the ganglion and horns.

From

the sides of the horns and from their points run a

number

of fine chords, each of which passes towards the inter-

space between every two tentacles, then passes through the walls
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and divides into branches on the inter tentacular
cellular layer
but no closer connexion
of the nerves with the tentacles could be traced. Nitsche also
believes that he has seen a fine filament pass from the anterior
of

tlie lopliopliore,

membrane beneath the

;

margin of the ganglion into the epistome, but cannot speak of
this vrith certainty.

The

central mass

is

by Hyatt to be

stated

a result, mutable in form.

It

is difiicult

contractile, and, as

to reconcile this character

with the properties of a true nervous centre, and one can scarcely
help believing that Hyatt's account of

it

rests

on some deceptive

appearance.
Statohlasts.

—Hyatt describes

the statoblasts of JPectinatella as

armed, like those of Cristatella, with spines

but he has not

;

succeeded in detecting in the statoblasts of Pectinatella the
ciliated

membranous envelope which

these bodies before their liberation.

in Cristatella

surrounds

In Pectinatella they are

detached from the funiculus before the appearance of the spines,

and then

lie

loose in the body-cavity, where they remain until

the death of the polypide and the decay of the upper part of the

zocecium

afi'ords

them

They are then

exit.

remain during the winter in a quiescent

bedded in

ice.

ofi\,
and
and often im-

fioated

state,

The young polyzoon, which on the approach

of

spring protrudes from between the separating valves of the statoblast,
cilia.

ming

has the whole of

By

its

the aid of these

existence,

and

finally

it

free surface covered with vibratile

enjoys for some time a free-swim-

disencumbers

itself of

the old valves

and becomes fixed.
The peculiar statoblasts which are known to occur in several
freshwater species, and which, instead of being free, are always
found closely adherent to the walls of the zocecium, are regarded
by Hyatt as originating in these walls instead of being formed,
of the statoblast, loses

its cilia,

like the free statoblasts, in the funiculus.

He also states that the

free statoblasts of Fredericella, though primarily formed, like those

of other genera, in the funiculus, become subsequently attached
to the walls of the zocecium,

where they resemble in

all

respects

the true fixed statoblasts.

Detelopment.

—

Development of the Bud. Some very valuable contributions to
our knowledge of the development of the Phylactolaemata have

been made by MetschnikoJQf and by Nitsche.
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Metsclinikoff, in a sliort

Academy *,

communication to the

describes the eggs o£ Alcyonella as

St.

Petersburg

formed in the

inner epithelial layer of the body-cavity, where they occur as
simple cells combined into a mass so as to form an ovary.

From

this are detached the mature eggs with the germinal vesicle

These

apparent.

float

still

about for a time in the body-cavity, and

then enter into relation with a peculiar bud, which appears, in
the form of an ordinary Polyzoon bud, on the walls of the bodycavity, into

which

egg becomes
that

it

first

it

projects.

He

how

could not discover

attached to this bud

;

the

but he has determined

ultimately becomes included^ within

it,

the bud enveloping

which he compares to a decidua reflexa. In
the sort of brood-capsule thus formed the egg undergoes total
cleavage, and becomes changed into a heap of cells, which, after
enlarging, forms a central cavity surrounded by a double layer

it

in a duplicature

This constitutes the cyst of the well-known Alcyonella-

of cells.

which two polypides subsequently make their ap-

larva, within

In this budding both laminae of the cystThe outer lamina serves for the formation of
the outer epithelium of the tentacles and the inner epithelium

pearance by budding.
walls participate.

of the alimentary canal

in the larva

is

while the central nervous system, which

;

very large,

is also

most probably derived from

The inner lamina, on the other hand, forms

all

it.

the muscles of the

body, as well as the genitalia and the inner epithelium of the bodycavity.

Nitsche had arrived at nearly the same conclusion regarding
the part taken by the two germinal laminse in the formation of the
tissues of the polypide in the m.arine polyzoon Flustra

membra'

and he further % confirms Metschnikoff''s remarkable
nacea f
observation regarding the reception of the eggs of Alcyonella
;

into a brood-capsule formed as a
cavity.

He

bud from the walls of the body-

sees in this last observation a solution of the question

regarding the escape of the larvae from the body-cavity of the
parent, though no orifice which could serve as exit had been
hitherto detected.

He

has convinced himself that the brood-sac

of Alcyonella, which, quite like the polypide-buds, arises near the
invagination-orifice of the parent zooecium, finally opens at its

anterior end,

way

where

it is

connected with the endocyst in the same

as the tentacular sheath of a
* Bull,

tie

t Zeitschr.

young

polypide.

The

I'Acad. de St. Petersbourg, xv. 1871, p. 507.
f.

wiss. Zool.

Bd.

sxi. p. 457.

%

Ibid.

Bd.

xxii.

larva
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thus liberated, and enters on

the surrounding water.

Nitsche compares this brood-capsule to the ooDcium or ovicell of
the marine Polyzoa, which

is

formed as an external bud on the

body-wall, and into which the fecundated egg passes in order to

escape finally into the sea.
It appeared to

me some

years ago,

larvae of Alcyonella, that these

the

when engaged

were

in examining

set free into the body-

cavity of the parent, whence they subsequently gained exit
by the destruction of the tissues. IN'itsche believes that in this
case they obtained access to the body- cavity by accidental rupture
It

of the brood-capsule.
this

;

further examination,
insist

is

on

its

my

may be right in
an opportunity of controlling, by

possible that Nitsche

at all events, without

original observation, I do not desire to

accuracy.

In a subsequent memoir * Nitsche traces the formation of the
bud in Alcyonella and points out in detail the parts which the
endoderm and ectoderm (the two germinal layers) take in the
formation of the tissues and organs. He had already shown that
the wall of the cystid or zooecium of Alcyonella consists of three
different layers besides the externally excreted ectocyst or cuticula.

These are an outer epithelium, an inner epithelium, and a

tunica muscularis lying between the two and consisting of a
structureless supporting

membrane on which

lie

transverse

and

longitudinal muscular fibres.

The

first

indication of the polypide-bud shows itself as a sac-

In this bulging the
like bulging inwards of the cystid wall.
tunica muscularis, however, takes no part, but seems to be
absorbed at the spot where the bud occurs.

The polypide-bud

consists therefore at this stage of a two-layered cellular sac,

inner layer, bounding

its

whose

central cavity, passes continuously into

the outer epithelium of the cystid wall, while the outer layer
continuous with the inner epithelium of the cystid.

is

Nitsche follows Metschnikoff in regarding the outer epithelium
of the cystid as the outer germinal layer or ectoderm, the inner

epithelium as the inner germinal layer or endoderm

we

;

and

if

further regard the tunica muscularis as a middle germinal

layer or

mesoderm, we may view the young polypide-bud as com-

* " Untersucliungeu iiber die Knospung der Siisswasserbryozoen, insbesondero
der Alcyonella" Sitzungsberichte der naturforscbenden Gesellscbaffc zu Leipzig,
1874.
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posed of two concentric cellular layers

—the internal derived from

the ectoderm, the external from the endoderm of the cystid, while
the mesoderm of the cystid takes no part in the formation of the

The point where the cystid walls have become invaginated
form the bud corresponds in the completed polypide to the
spot at which the tentacular sheath passes into the wall of the

bud.
to

cystid wbile the blind end of the sac corresponds to the blind
end of the future polypide stomach, that from which at a later
period the funiculus proceeds an organ, however, whose genesis
;

—

Nitsche has not succeeded in tracing.

Folds and secondary introversions of this two-layered cellular
sac give to the

young polypide

its

one another, and

finally

First, two
grow towards

definitive form.

lateral introversions of the posterior part of the sac

meeting convert

bent

this part into a

unchanged anterior
part.
The bent tube becomes the alimentary canal, and the two
openings by which its lumen communicates with that of the anterior part of the sac are the oral and anal orifices of the future
polypide while the anterior unchanged portion of the sac is to
become the tentacular sheath.
The alimentary canal and tentacular sheath thus sketched out
consist each of two cellular layers.
The inner epithelium of the
alimentary canal is derived from the ectoderm of the cystid, while
the outer is derived from the endoderm. The two layers of the

tube, each of whose arms opens into the

still

;

tentacular sheath have a precisely similar derivation.

There next occurs, right and

left

of the oral

introversion of the walls of the alimentary canal.

formed two hollow cones, whose lumen

is

orifice,

a conical

There are thus

in each accessible

the body-cavity of the cystid by a wide opening.

from

These are the

foundation of the two arms of the crescentic lophophore.

In

the further course of the development they become united by a
ridge,

ridge

which runs round the abanal margin of the mouth.
is

This

formed by an infolding of the two layers of the bud, and

constitutes the foundation of the abanal or middle portion of the

lophophore.

The lophophore

is

thus in

its

essential features

sketched out, and from this the tentacles arise as hollow protrusions of the lophophore walls.

Each tentacle thus represents a

short csecal tube which projects free into the cavity of the original
cellular sac of the bud,

and has

its

lumen

in connexion with the

The tenfrom the entire margin of the

cavity of the cystid, never with that of the polypide.
tacles arise nearly simultaneously
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lophophore, with tlie exception of the two opposed margins of the

arms, where they sprout first after the polypide can protrude itself
from its cystid. Nitsche compares the arms of the lophophore to
two great primary tentacles, from which the secondary (or definitive) tentacles sprout.

Prom this account of the orifice of the ten-

tacles it is obvious that their outer epithelium,

becomes

ciliated, is

corresponds to the inner layer of the bud

lium

is

which afterwards

derived from the ectoderm of the cystid, which

derived from the

while their inner epithe-

;

endoderm of the

cystid, the outer layer

of the bud.

Already, long before these last-mentioned occurrences take
place, the nervous ganglion has

made

its

appearance.

At

the

margin of the mouth, between the bases of the arms of the
lophophore, there may be seen an introversion of the two cellular
This is so situated that its shallow lumen communicates
layers.
with the cavity of the tentacular sheath.

Its direction is thus

the reverse of that of every introversion hitherto described as
occurring in the development of the bud for none of these open
;

into any part of the cavity of the bud, but, on the contrary, have

lumen always in communication with the cavity of the
The margins of the shallow introversion thus formed now
cystid.
grow together, in quite the same way as the margins of the medullary groove in the vertebrate embryo. In this way a buttonlike vesicle, composed of the two cellular layers of the bud, is
pushed out from the walls of that part of the bud which is to become the pharynx of the polypid. It is the first sketch of the
nervous ganglion, and at this stage is relatively very large. Erom
their

mode of formation, it

its

is

obvious that

its

internal proper nervous

substance proceeds from the internal layer of the bud, which
derived from the ectoderm of the cystid

;

while

its

envelope

is

is

a

continuation of the external layer of the bud, the endoderm of

the cystid.

The phenomena here described are in accordance with the general

law that the central nervous system is always derived from
but, as Nitsche suggests, we must

the ectoderm of the embryo

;

not in the present instance lose sight of the fact that the inner
layer of the bud, though arising from the ectoderm of the cystid,
has fundamentally different relations from those of an ordinary
it, at the same time with the
nervous substance of the ganglion, the entire epithelial lining of
the intestinal tract.

ectoderm, for there proceeds from

;
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yet no trace of muscular fibres can be detected in any part

These are
but Mtsche has not been able to de-

of the tentacular sheath or of the alimentary canal.

formed at a

later period

;

The

termine from which of the two layers they are derived.
fibres of

the retractors and of the parieto-vaginal muscles arise

each out of a single

cell

of the endoderm

—that

is,

layer of the polypide-bud close to the spot where this

of the outer

connected

is

with the wall of the cystid.

Formation of the

Statohlast.

—Nitsche

has further paid great

attention to the statoblasts of Alci/onella, and has given a very

complete account of their mode of formation, which he shows to

be a curious and complicated process*.
These bodies, as is well known, consist of two parts,
cular

disk

—a

lenti-

enclosed in a chitinous envelope, and composed of

the material from which a young individual

is to be developed
and a chitinous ring running round the edges of the disk, composed of air-filled chambers and acting as a fioat.
The statoblasts arise from a sausage-shaped body, which is
formed immediately below the outer epithelium of the funiculus,
and is composed of nucleolated nuclei with a small quantity of in-

tervening protoplasm.

From

this are constricted off

another small heaps of nuclei.

one after

These heaps continue to

lie

be-

tween the body of the funiculus and its epithelial layer. Each
of them represents a statoblast, and soon shows a division into
two halves by means of an equatorial furrow, so that it assumes
an appearance very like that of the vitellus of an ovum after its
first segmentation.
In the next place that half which lies furthest from the funiculus becomes excavated by a central cavity,
the nuclei which compose it arranging themselves in a single
layer on its periphery.
This excavated half is destined for the
formation of the chitinous envelope with the float-ring, while the
other affords the material out of which the young animal
developed.

The former

is

is to be
termed by Nitsche the cystogenous

layer, the latter the formative mass.

Protoplasm now collects round the nuclei, forming the walls of
the cystogenous layer, and converts them into true

become elongated
epithelium.

An

cells, which
and assume the form of a cylinder
increase of protoplasm also occurs round the

prismatic,

nuclei of the formative mass.
* Ai'cbiv

fiir

Anat. 1868.
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oval lenticular form,

while the cavity of the cystogenous layer disappears by the ap-

proximation of

its

and this layer now lies on the free
mass in the form of an oval plate comlayers, which pass into one another at their

walls

;

surface of the formative

posed of two cellular
margins.

The cystogenous layer next extends

itself at its margins,

and

gradually grows round the formative mass nearly in the same

way that the fold of the amnion grows round the embryo.
At the same time there appears, between the two cellular

layers

of the cystogenous portion, a strongly refringent membrane. This
is

the foundation of the chitinous envelope of the disk, and

apparently a secretion from the

The formative mass has

in the

is

the outer layer.

cells of

mean time become

differentiated

into long fusiform cells, filled with strongly refringent granules

and without any apparent nucleus.
The cystogenous layer now continues to grow round the disk,
depositing as it proceeds the chitinous secretion between its two
layers, and its margins have begun to approach one another at
the opposite side of the disk.

become

less distinct, a condition

complete disappearance

;

The inner
which

layer has, however,

only a precursor of

is

its

while the cells composing the outer

it bends round the_ sharp edge of the
become very much elongated, and the outermost ones,
here gliding away from the disk, have arranged themselves in two
series, an upper corresponding to the upper side of the disk, and
a lower corresponding to its lower side. The cells of each of these
series impinge by their bases on the bases of those of the other
in a plane which corresponds to an extension of the sharp edge

layer at that part where
disk have

of the disk.

A remarkable phenomenon now
cells.

They begin

they have

from

all

shows

itself in

these elongated

from their bases as
of the outer layer, but

to secrete chitin, not only

along done, like

all

the cells

their sides, so that a chitinous secretion is thus deposited in

the intercellular spaces.

The secretion from their bases forms a thin dou.ble lamella,
which runs round the margin of the disk in the form of an extension of its sharp edge
cells

;

while the secretion from the sides of the

forms, both on the upper

on the adjacent parts of the

and lower

disk,

sides of this lamella

and

a series of short chitinous tubes,
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hexagonal in transverse section, and closely adherent to one
another by their

These tubes form the foundation of the
still open on their sum-

sides.

chitinous float-ring

;

they are, however,

and are each filled by the soft cell vf hich acted as its matrix.
The chitinous envelope of the disk has now considerably increased in thickness, and along with the outer stratum of the
mits,

cystogenous layer has extended

still

further towards the middle of

the underside of the statoblast, while the inner stratum of the

cystogenous layer has entirely disappeared.

The

closure of the chitinous envelope, however, in the middle

of the underside of the disk

is

not yet completed, and there

still

remains at this point a round hole through which part of the soft
As the hole grows gradually
contents of the disk protrude.
smaller by the advancing chitin-deposit, the protruding mass becomes constricted off, and at last the disk becomes completely

enclosed in

its

chitinous envelope.

Nearly up to the point of the complete closure of the chitinous
envelope the chitin had been laid down by new cells which are
being constantly formed on the advancing margin of the cystoge-

nous

The

layer.

final

disappearance of the central aperture, how-

by the

ever, is efiected

cells,

which already

round its circumand depositing the

lie

ference, bending over the aperture, cupola-like,
chitin from their bases.

The stage

when the

is

now

disk

is

attained in the development of the statoblast

completely enclosed in

its

chitinous envelope

and the chambers of the float-ring are laid down. These chambers, however, are still open on their summits, and are filled with
The whole of these contents now withdraw
their formative cells.
towards the peripheric or open ends of the chambers, so that
these are left empty, and the cells which had filled them now hang,
in the form of small nucleated lumps of protoplasm, on the epithelial

layer of the statoblast.

These

little

protoplasmic masses become gradually broader,

press close to one another, and form with the remaining cells of

the cystogenous layer a continuous stratum all round the statoThis stratum now begins to secrete chitin from its entire
blast.

inner surface ; and by the chitinous deposit thus uniformly laid
down over the surface of the statoblast, the chambers of the floatring are closed above and the chitinous envelope of the disk
thickened.

The

fine tubercular sculpture

which characterizes the

—
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on the surface of

the disk, and exactly corresponds to the form of the secreting
matrix.
It

thus evident that the cell-like chambers which compose

is

cells, but a chitinous deposit moulded
on the surface of cells. The statoblast is novp complete, the soft
cellular layer which had surrounded it gradually disappears, the
epithelial layer which had held it to the funiculus also disappears,

the float-ring are not true

and the
it

statoblast falls into the body-cavity of the animal,

remains until the destruction of the latter sets

New
Besides several

new

where

it free.

Forms.

species belonging to genera already de-

scribed, a new generic form from North America has been added
by Hyatt to the Phylactolsemata. He names it Pectinatella. Its
nearest ally would seem to be Lophopus, from which it differs by
its gelatinous ectocyst being confined to the base, where it forma
a broad disk, often several inches thick, and common to numerous
The naked endocyst is divided into lobiform branches,
colonies.
in which the zooecia with their polypides are immersed.
The protrusion of the polypides is scarcely limited by any permanently
invaginated fold of the endocyst, as in Lophopus and other genera,

the tentacular sheath in Pectinatella rolling out nearly to

its full

described by Hyatt as resembling, in its completely
evaginated state, " a column supported by a simple ovolo and

length. This

The

fillet."

is

statoblasts are provided with marginal spines, as in

Cristatella.

known, P. magnifica, Hyatt. This occurs
during the months of July and
August but as autumn advances it is found attached to logs in
deep cold water, at a depth which in some cases reaches 15 or 20
" The tropical aspect and luxuriant growth of the clinging
feet.
masses, frequently several feet in diameter, investing the summits
of submerged stumps &c., are unequalled among the freshwater,

Only one

species

is

abundantly in shallow water
;

or even

XIKN.

among the marine, forms

JOUBK.— ZOOLOer,

of our climate."

TOL. XIT.

Hyatt.
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[Read November 21, 1878.]

To begin

at once the publication of the

Mollusca of the

however undesirable in many ways,

ger,'

whole

is

'

Challen-

a necessity if the

is

to be overtaken in reasonable time.

The mass

of material

my

which has come into

hands

is

enor-

me two

large

mous.

In the end of 1876 (Nov. 17) there were sent
boxes of shells containing very

many

smaller ones, each labelled

with note of locality whence their contents came

;

and in the

beginning of 1878 (Jan, 17) of additional material there came
into my hands 48 boxes, chiefly small, of shells, 131 bottles,

and 45 tubes containing the shells with the
spirit, and 36 bottles of miscellaneous
dredgings, some dry, some in spirit.
My first duty was to arrange all the distinct shells, separating
the species, putting each species from each locality in a box by
itself, and marking on each the name of the genus and of the
species, where possible, with note of the station whence it came
and other information likely to be useful. The admirable accuracy
with which the material from each locality had been kept apart
and

large

small,

animals preserved in

and labelled made

Then

this possible.

vinder each station a catalogue of the genera

belonging to

it

had

to be

drawn

out,

and species

with general index to the

whole.

Having thus cleared

ofi"

the more manageable part of the mass,

the dry miscellaneous dredgings had next to be sifted through sieves,

and the shells, most of them, of course, very small,
and then sorted, as had been done with the others.
deal

is still

to be picked out

Of this a good

imperfectly done.

Finally, the

wet miscellaneous dredgings,

e.

i.

those preserved

a very

much more

troublesome task, and has not yet been fully done.

Further,

in spirit, have to be similarly treated.

I

am

still

in arrears with the

This

is

individual specimens preserved
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in spirit, the handling of which, with the sorting into bottles,

and
more the examination and even partial dissection of the animals, require very much more time.
Some 300 of these have,
however, even already been sorted out.
In all, over 2000 separate lots, including from 1200 to 1500
distinct species, have been gone over, separated, put into
boxes or bottles, labelled, catalogued, and indexed. There yet
still

remains, indeed, a very great deal to do

some extent, see

my

Simultaneously with

and types

but through

;

it

I do, to

way.
all this,

in the British

authorities have been consulted,

Museum and

elsewhere, as opportunity
have been examined, to determine which of the species
under my charge are already known and which are new.
Any one wlio has experience of such labour, pleasant though it

offered ,

be, will recognize that a very

in which, without

heavy share of work has fallen to me,
at home, and especially from an

much kind help

and able pupil of your own, even

early

so

much

been done

as has

could not have been accomplished.

My object now is to

make

a beginning of publishing, so as to

thing I can get off my hands, to be ready for
of the Challenger Eeports when that time
publication
the final
clear

my way of any

'

'

my mistakes. Need I
say that these are inevitable ? To escape them, I should require
a universal knowledge of the world's conchology, and a universal
comes, and to secure help

now

in correcting

library of conchological literature.

rection

I

am

is

little

help in either di-

very painfully aware that specialists, both in geographical
scientific groups, will recognize oversights
failures of

—

and in

memory and
I very

Very

available here in Edinburgh.

positive blunders that

humbly make

to

them

may seem

my apology

to

them

incredible.

beforehand, and entreat

of their good will such help as lies under their hand to give in

allowing

sending

me
me

to examine specimens of the rarer species, and in

copies of papers I

may be

apt to overlook.

Kind

help in this direction I have already thankfully to acknowledge.

The order of publication to be followed now must depend partly
on my own convenience, and partly on other exigencies.
In conclusion, I may just say that the Land-shells I have as yet
scarcely touched, that the Brachiopods have been ably completed by Mr. Davidson, and of the Cephalopoda, Pteropods,
and Nudibranchs I have been relieved.
37*
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The SoLENOCONCHiA, comprising the Grenera Dentalium,
By the Eev. R. BooG WatSiphodentalium, and Cadulus.

II.

son, B.A., P.L.S., &c.
[Bead November

The

subjoined

list is

21, 1878.]

an enumeration of the species of Dentalium

referred to in detail.

Dentalium.
D. lungitrorsum, Reeve.
D. compressum, W.
12. D. subterjlssum, Jeifr.
13. D. didymum, W.
14. D. yolcoliamense, W.
15. D. dentalis, Linn.
16. D.javanum, Sow.
17. D. ensiculus, Jeffr.

10.

D. capillosum, Jeffr.
D. cBgeum, W.
D. ampMalum, W.

1.

2.
3.

11.

9.

D. ceras, W.
D. diarrJiox, W.
D. eiitalis, "W.
D. leptosceles, W.
D. circumcinctum, W.
D. acutissimum, W.

1.

Dentalium capillosum,

4.
5.
6.
7.
8.

18. 2). tornatum,

W.

Jefr.;

^Valorous''

Jeffreys,

port, Proc. Boy. Soc. xxv. No. 173, 1876, p. 191.
Do. Ann. Sf Mag. Nat. Hist. 1877, xix. p. 153.

Jan. 13, 1873.

St. II.

(?) St.

D.

W.
St.

1000

Mar.

24.

25,

73.

1873.

July 10, 1873.

Setubal.

Off Culebra

Is.,

St.

Thomas,

30' N., long. 31° 14'

2 specimens.
Lat. 37° 24' N., long. 25° 13'

Ololigerina-ooze.

fms.

W.

W.

"W. of Azores.

Glohigerina- ooze.

78.

Be-

in list 26.

1 specimen.

390 fms. Mud.
June 30, 1873. Lat. 38°

I.

1000 fms.
St.

Lat. 38° 10' N., long. 9° 14'

Glohigerina- ooze.

470 fms.

No.

Off San Miguel, Azores.

W.
1

specimen, young, and 2 fragments.
as taken by the
690
fms.
St. 16,
Valorous
1785 fms. by the Porcupine,' 1869, Bay of Biscay, 862 fms., N.
of Hebrides, 542 fms. and he states that Pourtales got it in the
Bay of Mexico, off Bahia Honda, in 418 fms. He has described the
They rather seem to be sharply
ribs as " sharp (not rounded)."
L. 21 in.
B. at mouth
cut but they are rounded on the top.

Mr.

Grwyn

'

'

Jeffreys

at St. 12,

gives

this

1450 fms.

;

species

St.

13,

;

'

;

;

;

0-22, at apex 0-036.

The young specimen from

St.

78 has at the apex on the convex

';
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O'l in. long, but interrupted

by two bridges of the

which have not been removed when the fissure was made.
From St. 73 and St. 78 the specimens belong to the typical

shell

form

;

that from St. II., a remarkably large and fine specimen,

belongs to a variety, D. capillosiim, var. pmtcicostatum,
only about 40 instead of 65

longitudinal

"W".,

with

riblets or threads,

which are very flat on their top, and are divided by furrows remarkably broad and square in form. These differences strike one
very strongly at

first
but the transverse sculpture is identical,
and there are spots on the typical specimens which present an
exactly similar form of ribbing.
From St. 24 the specimen is only a fragment, and that of a
young shell of very diflicult determination. Count Pourtales,
;

however, having already found this

Mexico, his authority relieves

specimen

me from

in the

Grulf of

the responsibility of giving

West Atlantic as a locality for the species so I content
myself with adding a mark of interrogation to the Challenger
specimen.

the

;

'

2.

DektalIUM ^GEUM, W.

St.

149

Islands.
Shell.

110 fms.

— Long,

(a'iyeos.)

Jan. 29, 1874.

(8).

Mud.

conical,

Off

London

Eiver, Kerguelen

1 specimen.

finely tapering,

much and

very equally

bent, though less, of course, as the shell grows larger, thin, pure
white, porcellanous, a little chalky towards the mouth, but

higher up brilliant.

Sculpture.

Longitudinal ridges 30 to 35,

unequal, rounded, above close, rather high, narrow, and parted

by furrows which equal the ribs, but lower down these ribs become broader and flatter and the furrows widen, till towards the
mouth the surface becomes uniform, and the ridges are only indicated by the faint striae of the furrows.
Under a lens the
whole surface shows a faint longitudinally striated texture. On
the upper part of the shell the striae of growth are very faint
but they become rather strongly marked towards the mouth.
Towards the apex the outer layers for half an inch are stripped
off,

and leave exposed the

many

brilliant

smooth

outer layer.

There

is

an irregular short

edges at the apex on the convex curve.

mouth

core, presenting

longitudinal facets corresponding with the ridges of the

0-3, at

Than D.

fissure

with broken

L. 2'5

in.

B. at

apex 0033.

capillosum, Jeffr., this

is

more

conical,

more curved, the

: :
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much wider and

furrows between

ridges are fewer, and the

more

THE

OlSr

open.

DenTALIUM AMPHIALUM, W.

St. 323.

(a/x^/aXos.)

Lat. 35° 39' S., long. 50° 47'

Feb. 28, 1876.

W.

Off

mud. 2 specimens.
the mouth of La Plata. 1900 fms.
colour, which is
pale
ruddy
of
shell,
a
Small
for
the
Animal.
deeper and browner on the foot andli\^er, the latter very large
two large masses of long, fine, equal captacula fill the mantlecavity they spring from the front of the pedestal out of which
the buccal mass and the foot rise and of these, two large
Grrey

—
;

;

bunches project through the mantle-orifice

:

buccal tentacles

very small.
Shell.

— Long,

conical, nearly straight,

what curve there

is

very

equal throughout, of a dirty brownish yellow, chalky on the

Both specimens are very much
show a prodigious
number of layers of shell, which is, however, thin and slight.
There is a short, irregular anal fissure on the convex curve.
surface, porcellanous beneath.

eroded, especially on the convex curve, and

Sculpture.

There are about 50 very slightly raised, rounded,
the furrows between which are very
the ridges reversed, being very shallow and open.

longitudinal ridges,

much

like

These vary a good deal at different parts of the shell, and
tend to disappear towards the mouth they are crossed by
;

fine, close-set, sharp, hxit

very superficial, irregular scratches,

which run elliptically round the shell, advancing on the concave and retreating on the convex curve. As the shell grows,
L. 2, nearly.
these lines of growth become harsh and broken.
B. 03, nearly
This species

005.

least B.

;

somewhat

is

like the

N. Zealand," B.M., but in form is
are closer, and the shell thinner.
" Japan," B.M.,

D. zelandicum, Sow.

much

" jun.,

stumpier, the ridges

Than D. grande, Desh.,

stumpier in form, the ridges are less
strong, the furrows less marked, the circular striae less sharp
in D. amphialum the longitudinal ridges die out, while in D.
it

likewise

is

grande they continue equally strong.
4.

Dentalium

St. 246. July
Pacific, E. of
St. 299.

2,

ceeas,

W.

1875.

Japan.

2050 fms.

Dee. 14, 1870.

of Valparaiso.

{Kcpas.)

Lat. 36° 10' N., long. 178° 0' E.

2160 fms.

3 specimens.
long. 74° 43' W.

Mid

Grrey ooze.

Lat. 33° 31'

Grey mud.

S.,

1 specimen.

W.

MOLLUSCA OF THE CHALLENGER
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— Mantle

Animal.

is

white, very thin,

ductor muscles are short and weak.
light greyish

'

and transparent the adThe liver is small, of a
;

The mouth of the mantle

brown.
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of a yellowish colour, and the animal

is

is

very strong,

rather fawn-coloured.

—

Like one of the old drinking-horns, short, stumpy, and a
good deal bent, rather thin the newer growth porcellanous, the
older chalky, and given to break off in flakes, leaving a perfectly
smooth brilliant porcellanous core. Sculpture. The surface is
covered with close-set annular strise, which, especially on the
longitudinal ribs, show like minute, crisp, round threads.
The
longitudinal ribs are very much stronger, but still are fine,

Shell.

;

rounded, parted by rounded furrows

much

like the ribs

but especially the farrows, are irregular in
apex, and from 70 to 80 toward the mouth.
at the

mouth

;

0'3, at

Colour pure white.

at the apex there

regular ragged fissure in the convex curve.

mouth

both,

There are from 30 to 35 toward the

arising in the hollows.

Edge thin and broken

;

size, fresh riblets

L. 1*8

is

in.

an

ir-

B. at

apex 0"07.

St. 246 is much less curved than the others.
299 (distant 4500 m. N. and S., and 6000 m. E.
much broader (L. 1'7, B. 0"36) and much more bent,

One specimen from
That from

and W.)
but

is

St.

is

obviously identical.

This,

compared with D.

loDgitudinai

strise

are

anipliialum,

much

W.,

is

more curved

;

the

narrower, more distinct, and more

this is a much smaller and
and stumpier form, without the regular circular
lirse, and the longitudinal ribs are much weaker and are closer
set.
Compared with D. capillosum, Jeffr., which it superficially
resembles, it differs in texture, form, and sculpture.

Than D. grande, Desh.,

persistent.

especially shorter

5.

DeNTALIUM DIAERH05, W.
July 10, 1874.

St. 169.

from

New

Animal.

Zealand.

{Ziappiol.)

Lat. 37" 34'

700 fms.

S.,

long. 179° 22' E.

G-rey ooze.

—Mantle white, body pale yellow.

long and equal, with small ovoid points.

N.E.
4 specimens.
Captacula many, fine,
Foot and collar those

of a true Dentalium.
Shell.

—White

(chalky), but porcellanous beneath the surface

;

rather straight, with a considerable bend near the apex, of rather
Sculptiore. The whole
marked with scarcely impressed longitudinal

rapid expansion from a very fine apex.
surface

is

faintly

lines of very equal interval (about 0*0055 apart)

;

transversely

;

512

EET.

E,

BOOG WATSON ON THE

it is

very faintly scratched

run

elliptically

round the

all

over by very slight lines which

shell.

The apex has a very narrow,
which lies unsym-

slightly ragged fissure, about 0"027 in. long,

metrically on the convex curve. L. ? B. 09.

This differs from D. leptoseeles, W., in being more curved and

more

conical.
It resembles in form the young of Z>. lubricatum,
G. B. Sow., B. M., " from Australia;" but in that the transverse
strise are much less oblique, and the surface is lubricate and

polished.

Dentalium

6.

Linn.

entalis, Linn., var. D. stbtolatum, Stimpson

Nat. p. 1263

Syst.

;

;

Stimpson, Shells of Ne\o England,

1851.

May

20, 1873.

Halifax, N. A.

83 fms.

St. 49.

One specimen,

which, like D. ahyssorum, Sars,

attenuated than the D. striolatum, Stimp.

lowing this

is

Otf

is

a

little less

Compared with the

fol-

rather short, bent, and faintly striate.

(2) Var. agile, Sars, Bern.
figs.

W.

Lat. 43° 3' N., long. 63° 39'
G-ravel, stones.

Forms Sfc. Norw. Sfc. 1872,

4-15, = D. incertum, Phil, {nee Desh.),

= 'D.

p. 31, pi.

fusticulus,

iii.

Bruy.

VIII. Peb. 12, 1873. G-omera, Canaries. 620 fms. Sandy
shells.
4 specimens.
In the animal of these specimens the tentacles are many,
St.

mud and

short, small,

and equal.

the anal spatula
straight,

is

found

liver are equal

This variety

is

long

;

The Marquis de Monterosato (Nuov.
gives
it as living in the Mediterranean, and
20)

and smooth.

Hevista, 1875, p.
as

The two lobes of the

rather longer than usual.

fossil in the post- Pliocene

beds of Italy (Cat. Conch.

Fos. 1877, p. 8) (see also Phil. Enum. ii. 207).
Sars, too, gives it
as living in the North Atlantic and found in the Norwegian postPliocene beds.
(3) Var.
St. II.

470 fms.
St. 75.

Azores.
St.

GETHRUM, "W.

Jan. 13, 1873.

Lat. 38° 10' N., long. 9° 14'

Globiyerina-ooze.

July

2,

1873.

450 fms.

Lat. 38° 37' N., long. 28° 30'

145. Dec. 27, 1873.

This variety
the apex.

is

Setubal.

W.

Fayal,

1 specimen.

Sand.

Prince Edward's Island.

W.

2 specimens.

Lat. 46° 40'

150 fms.

S.,

long. 37° 50' E.

1 specimen.

rather long, straight, and sharply striate toward
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The

localities for this variety are very

remarkable

;

but I believe

the specimens are really one species, and cannot be separated

from D. entails, L.
The geographical distribution is doubly interesting in connexion
with its extreme antiquity, which Mr. Grwyn Jeffreys (B. C. iii.
192), on the authority of Homes (Foss. Moll. Tert. Beck. Wien,
1856), carries back even to the Miocene.
7.

DentALIUM
Mar.

St. 160.

W.

(Xe7rro(TKe\r]S.)

Lat. 42° 42'

Eed

2600 fms.

Australia.

Animal.

liEPTOSCELES,

13, 1874.

S.,

long. 134° 10' E.

S.

of

3 specimens.
dark patch in the region of the
bunch of captacula round the mantleclay.

—Yellow, with a large

liver.

A

close little

opening.

—

Very attenuated, thin, brilliant, porcellanous, with longitudinal flecks of opaque white on the translucency of the

Shell.

shell, chiefly

toward the apex where the

shell thickens, very

bent, very slightly compressed between the convex and
concave curves. Sculpture. There is some kind of flexuous
little

longitudinal texture in the structure of the shell affecting the
reflection

from the

brilliant surface,

which

is

also closely

and

regularly scratched transversely by very minute, sharp, but
superficial lines,

which run round the

shell a little elliptically.

B. 0-12, at apex 004.

L. 1-5.

This species in form very

much

resembles D. erectum, G. B.

"from Sydney," for while some specimens of that
species are more curved than this, others are even less so but in
this species the transverse striae are very much more oblique and
Sow., B. M.,

;

;

in the former there is

no trace of the irregular iutratextural lon-

gitudinal striae which exist here.
straighter

and much more

Than

I), affile, Sars, this is

cylindrical, attenuated, brilliant,

a

and

delicate shell.

8.

Dentalium ciecumcinctum, W.

St. II.

Jan. 13, 1873.

470 fms.
St. 23.

450 fms.
St. 122.

to 53'

W.

Lat. 38° 10' N., long. 9° 14'

Olohigerina-ooze.

Mar.

15, 1873.

Sombrero Island,

Globifferina-ooze.

Sept. 10, 1873.

Pernambuco.

W.

Setubal.

2 young specimens.
St.

Thomas, D.

W.

I.

2 fragments.
Lat. 9°

350 fms.

5'

to 10'

Mud.

S.,

long. 34° 49'

2 fine specimens.
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Shell.

— Very long and narrow, very

entirely above

;

a very

little

as to be slightly trigonal

;

round

elliptically

and that almost

white, opaquely porcellanous, a little

glossy, not thick but strong.
girt

sliglitly bent,

flattened on tbe concave curve so

Sculpture. Closely and regularly

with scratch-like puckerings in the lines

of growth, of which there are about 55 in the
yV ^^ ^^
Longitudinally striped with fine ribs, of which there are

inch.

from 17 to 20, sharp and well defined bj^ still broader furrows
toward the apex, but down the shell these increase in number

and

steadily decrease in definiteness

they only show as a

till

feeble system of lines on the rounded surface.
At the apex
there is on the convex curve a ragged irregular fissure about
0-1 in. long.
L. 1'93. B. at mouth 0-13, at apex 0-02.

As compared

with D. semipolifum, Sow., this is a longer,
more attenuated shell, with striae stronger, blunter,
and more persistent. It is not unlike D. antillarum, D'Orb., in
texture and in size, but is much straighter and narrower, and the
straighter,

much finer and fewer. It is intermediate in form
between D. erectum, Gr. B. Sow., and D. splendidum, Desh., a
little stumpier and more curved than the first and less so than the
early ribs are

second

;

it is

than either.

much mOre

longitudinally ribbed and less polished

Than B. Lessoni, Desh.,

it is much more attenuated
and never so strongly ribbed longitudinally. Than D. inversum,
Desh., it is more strongly and persistently striate longitudinally.
The young shell is perplexingly like that of B. entails, var.

orthrum, W., but is a little straighter, broadens more slowly, and
the ribs project more sharply. In maturer specimens this species
is

obviously

9.

much more attenuated than

the former.

Dentalium acutissimum, W.

St. 218.

Mar.

1,

1875.

Lat. 2° 33'

S.,

N.

long. 144° 4' E.

of Papua.
St.

1070 fms. Glohiqerina-ooze. 2 specimens.
246. July 2, 1875.
Lat. 36° 10' N., long 178° 0' E.

Pacific, E. of

Shell.

Japan.

2050 fms.

Grrey ooze.

—Long and very attenuated, rather

regular, very thin, brilliant,

face

is

and

straight, the curve very

glassy.

Sculpture.

cro?sed by very fine sharpish irregular

very elliptically round.

Mid

1 specimen.

In the young

striee,

shell the

The surwhich run
surface

is

very regularly and finely scratched by a great number of close-
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sharp, and very minute lines, which very gradually
become more and more faint, but are still traceable even in
The colour is pare white, transparent,
the full-grown shell.
and almost hyaline in the fresh shell, but in the dead shell
set, regular,

the interior (not, as usual, the exterior) layers of the shell

The edge

become opaque and chalky.
larly broken.

At

the apex the end

is

is

very thin and irregu-

abruptly broken off in one

is an irregular fissure with an
In the specimen from St. 246, which
is full-grown but very short, a large, thin, irregularly shaped
process projects, which, being obliquely cut off somewhat
L. 1'52, of young
across the shell, supplies the anal orifice.

specimen, in the other there

internal lining process.

St. 218
B. at mouth
and broken specimen,

specimens from
1'14, of old

0-23, at

;

0*12, at
St.

246

apex 0"026.
;

B. at

L.

mouth

apex 0-14.

Compared with D.

leptosceles, "W., this

is

more curved, more

and thus not nearly so attenuated. Compared with
D. agile, Sars, also, this is more curved, rather more conical,
and very much more delicate. It is likewise, when full-grown,
apparently larger than either. Than D. lubricatiom, Gr. B. Sow.,
conical,

this broadens

more

rapidly, is

more

brilliant, the circular strise

are stronger, the longitudinal are finer, closer, and sharper.
also straighter

Than D. pretiosum,
much more brilliant.

than that species.

It

is

Nuttall,

broadens faster and is
In reference to the form of the apex, it may be observed that
the separation of the Dentalia by the absence (Dentalium) or presence {Enialis) of the cleft process cannot be maintained. In D.
ahyssorum, Sars, there are some with a fissured process, some with
a fissure without any process, some with neither fissure nor
process.
There are cases in which the fissure is very regularly
formed, in others it looks as if it had been gnawed, in others it
resembles a break sometimes it is on the convex curve, as is the
general case, sometimes on the concave, as in D. inversum, Desh.,
and in D. suhterfissum, Jeffr. sometimes it is irregularly lateral,
as occasionally in D. agile, Sars.
this

;

;

10.

a

Dentalium longiteobstjm, Beeve

St. 189. Sept. 11, 1874.

C.

;

Beeve, Conch. Syst.

;

I. pi. ii. 9.

York, S.W. of Papua.

Lat. 9° 36' S., long. 137° 50' E.

28 fms.

Mud.

1 specimen.

W.

of
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In the B.M.
Beeve's C.

In

from "Zanzibar and China."

this is given as

=D. politum,

this species is given as

I.

Desh. (nee L.),

and z=D. Laviarchii, Chemn.

Dentalitjm compeessum, W.

11.

N. of Culebra Island, St. Thomas,
St. 24. Mar. 25, 1873.
Danish West Indies. 390 fms. Mud. 1 specimen.
Shell.
Compressed between its concave and convex curves to the
bent, as in young shells, a little more
extent of 0"016 in.

—

;

towards the apex, and the curve greater on the convex slope,
Sculpture. Faint, but very
slightly carinated on each side.
regular, longitudinal

the texture of the

about O'Ol

striae,

shell,

apart, apparently in

in.

which thus seems to be

minute, square-faced rods laid side by

side.

built

up

o£

Crossing these

at right angles are sharp, irregular scratches in the line of

growth, nearly circular, but bent a
L. 0*45.

cave curve.

B. at

little

mouth 0-05

forwards on the con-

(least), 0*06 (greatest),

apex 0-019.
It

very possible that this

is

Gwyn

Jeffreys suggested

;

may be

a SipJiodentalium, as Mr.

but in the absence of the animal and

the rubbed condition of both ends of the shell
say.

It resembles S. tetragonum, Brocchi,

it is

more

impossible to

tlian

any other

;

but the want of the angles, the different character of the longitudinal striae, and, above all, the compression, separate it completely.
There is only the one dead discoloui'ed and somewhat rubbed
specimen.
12.

Dentalium subterfissum,

^ Mag.

Nat. Hist. 1877,

Jeffr.

;

J.

Gwyn

Jeffreys,

Ann.

xix. 154.

July 10, 1873. Lat. 37° 24' N., long. 25° 13' W. Azores.
1000 fms. Globigerina-ooze. 10 specimens or fragments.
St. 78.

St. 85.

Canaries.
St. 120.

July 19, 1873.

1125 fms.

Lat. 28° 42' N., long. 18°

Volcanic sand.

Sept. 9, 1873.

Lat. 8° 37'

6'

W.

Palma,

1 fragment.
S.,

long. 34= 28'

W.

Per-

675 fms. Mud. 2 fragments.
A species peculiar as having the apical slit on the concave
The animal is unknown.
curve.

nambuco,

Mr.

America.

S.

Gwyn

Jeffreys got

coast of Ireland, in
St. 12, in

it

in the

'

Porcupine,' 1869, off the

1180-1476 fathoms, and

1450 fathoms.

in the

'

W.

Valorous at
'
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Dentalium DiDTMUM, PF. (^t^v/xos, as ^^fJO-sided. Also from
Thomas, also as doubtful.)
St. 24. St. Thomas, N. of Culebra Island, Danish ^Y. Indies.
390 fms. Mud.
13.

St.

—Extremely attenuated, very

Shell.

slightly curved, a little flat-

tened laterally, and that chiefly toward the convex curve, so
that the form
brilliant.

is

slightly trigonal, porcellanous,

Sculpture.

Very

the shell, the surface of which

is

pure white,

scratches run round

fine, irregular

not perfectly uniform

are very faint indications of longitudinal texture,
is

;

there

and there

in the substance of the shell a certain transverse flocculence.

Towards the mouth the shell is extremely thin as usual but
towards the apex it becomes thick from the smallness of the
bore, which lies not in the centre but nearer the convex curve
L. 1-08. B. 0-06, at apex 004.
of the shell.
;

This measure

is

taken from the largest of

six fragments,

none

of which preserve the apex of the shell.

DeKTALIUM YOKOHAMElSrSE, W.

14.

Mud.
Shell.

May

Yokohama, Japan.

8-14 fms.

—Much curved when young, becoming nearly

straight with

St. 233.

17-26, 1875.

later growth, little conical, rather strong,

white,

quite

but

dull,

not chalky.

opaque, yellowish

Sculpture.

Irregular,

slightly elliptical, lines of growth, a little puckered, generally
slight,

but sometimes sharp and even

faintly imbricated

like

;

occasionally

of the

constriction

shell.

towards the mouth
marked by a deep furrowThe longitudinal ribs are 8
;

to 9 in number, equal, rounded, rather strong, but not very

These are parted by furrows, round and open,
very shallow, and of very unequal breadth. In these furrows,

prominent.

one, two, or even three thread-like riblets appear, and in the
whole texture the lens shows a tendency to a longitudinal rodAt the apex the shell is squarely truncate,
like structure.

and in the young
ragged

fissure.

shell there

L. 1'2.

is,

on the convex

slope, a slight

B. at mouth 0-15, at apex 0-003.

The ribs here are much less sharp than they are in D. dentalis,
and there is no trace of the exquisite longitudinal fretted striae
which cover the furrows in that species. The sharp intercostal
striae of B. octogonum are quite absent here, and in that species,
which is much more bent, the ribs are much wider apart and
more equally parted.
L.,

;

RET.
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dentalis, Linn.

xviii.

Linn. Syst. Nat. 1263
Living in the Mediterranean, the

13.

;

S.W. of France, and the Canaries.
75

St.

July

(?).

50 to 90 fms.
Sand and shells,

Fayal, Azores.

1873.

2,

Dec. 1873. Simon's Bay, Cape of Grood Hope.

Two

15 to 20 fms.

fragments, one of them, however, consists of

the apex and apical process.

Mr. Grwyn Jeffreys was good enough to identify these specimens for me, their state and the newness of the locality making
confirmation specially desirable.

Dentalium jatantjm, Sow.

16.

39,

12

f.

Reeve, C. I.

;

pi.

iii.

Sow. Thes. Conch. Dent. sp.

;

sp. 14.

3-11 fms.

Torres Strait, C. York.

Sept. 7, 1874.

2 young

specimens.

Island,

10°

Lat.

St. 186. Sept. 8, 1874.

Wednesday

Cape York.
1874.

St. 188. Sept. 10,

30'

Lat. 9° 59'

of C.York, Australia, off the

142° 18' E.

long.

S.,

Coral sand.

8 fms.

W.

long. 139° 42' E.

S.,

S.W. point of Papua. 28 fms. Mud.

2 specimens.
This species
L. (which this

is

given in B.M. as from Malacca.

much

resembles), has

much

D. octogonum,

stronger intracostal

and the ribs are mucb more sharply prominent.

striae,

Dentalium

17.

Exp., Ann.
St. 23.

D.W.I.

Sf

ensicultjs,

Jeffr.

Mag. Nat. Sist. 1877,

;

Gtoyn Jeffreys, Val.

J.

six. 154.

Off Sombrero Island, St. Thomas,
Mar. 15, 1873.
Globigerina-ooze.
9 specimens or frag450 fms.

ments.

Mr. G-wyn
16,

1785 fms.

Jeffreys got this species from St.
;

West

of Ireland, 1366 fms.

;

]

Portugal, 740-1095 fais.
The bore of the shell lies quite on the convex

fms.

2,

Bay

1450 fms.

;

St.

of Biscay, 862

;

the apex

is

side,

and toward

small.

18.

Dentalium torkatum, W.

St.

173-4. July 29, 1874.

(Turned as in a

Levuka,

Fiji.

lathe.)

12 fms.

6 speci-

mens.

—

Small, narrow, very finely tapering, slightly but very
equably bent, strong, of a quill -like translucency and brilliance.

Shell.

Sculpture.

The upper part

of the shell

is

encircled

by deep,

;

.
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which look as

Further down the

shell

they were

if

they become shal-

The flat bands of the
them are of variable width, and increase

lower, and cease at last rather abruptly.
shell-surface which part

with the growth of the shell from about O'Oll to twice that
amount. The front part of the shell is closely, minutely, obliquely striated in the line of growth, with here and there a very
faint depression, just suggestive of the grooves above.
is

There

besides these a faint transverse flocculence in the substance

Mouth-edge thin, not contracted, very slightly
is abruptly broken across, and there the edge

of the shell.

The apex

oblique.

of the shell is thick, and from the opening there projects a
minute round pipe about O'OOS broad, and 0-012 long, slightly
striated obliquely, abruptly broken off at the end.
In most
of the specimens only the mere stump of this delicate tube

L. 0-55.

remains.

B. 0-038, apex O'OIS.

This species seems to vary a

little

in breadth.

SlPHODENTALIUM.
1.

S. platmnodes, "W.

3.

W.
8. pusillum, W.

4.

S. tetraschisfiim,

5. S. diclielum,

2. S. tyttJium,

1.

"W.

prionotum,'^

6.

S.

7.

S. ehoracense,

W.

W.

SiPHODENTALIUM PLATAMODES, W.

(TrXarafxwSrjs, as flat

on

the sides.)
St. 24.

St.

Shell.

Thomas,

]S'. of Culebra Island, Danish "West Indies.
4 specimens.

Mud.

390 fms.

— Small,

solid, finely tapered,

curved, especially toward the

apex, five-sided, with four sharp corners, which are nearly right

and one very obtuse angle along the concave curve
tend to disappear toward the apes, the young shell
being rounded. Sculpture. The angles of the shell project more
or less in a sharp rounded rib, which is sometimes double there
angles,

these

all

;

are a few longitudinal

striae,

regular, 0*01 in. apart, strongest

near the angles, more or less obsolete as they recede from these.

Neither end

is

fresh

enough for

description.

L. 0'47.

B.

0049.
I have hesitated a good deal in separating this from S. tetragonum, ^roc., = quinquangulare, E, For., with which it agrees more

RET. U.
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closely tliau with the S. pentagonum, Sars.

much

longitudinal ribs are

the shell

is

more curved throughout

its

Here, however, the

much more

closer, as well as

obsolete

whole length,

is

;

more

attenuated, and retains its square form and sharp angles instead df
becoming rounded as in S. tetragonum, Brocchi. Amidst all the
variations of that very variable form I have not seen any that

connects

with this species.

SiPHODENTALIUM TYTTHUM, W.

2.

St.

W.

D.

it

Shell.

24.

March

I.

390 fms.

—Minute, very

{tvtQos.)

Culebra

1873.

25,

Mud.

4 specimens.

conical,

i. e.

Island,

St.

Thomas,

broadening rapidly, much bent,

very thin, but not hyaline, apparently horny when living, and

becoming opaque when dead, and then
brilliant.

also glossy

Some very faint traces of circular

Sculpture.

but not
striae

on

Mouth-edge very thin and chipped. Apex
broken, but in one specimen showing the two lateral clefts
common in the genus. L. 0*22. B. at mouth 0"049, at apex
the lines of growth.

0-013.

In texture and
it

broadens
3.

in general

much

faster

and

form
is

this is like S. vitreum, Sars,

SlPHODENTALIUM PUSILLTJM, W.

(pusUlltS.)

July 19, 1873. Lat. 28° 42' N., long. 18° 6'
1125 fms. Volcanic sand. 2 specimens.
Canaries.
St. 85.

Shell.

— Minute, attenuated,

but

more curved.

W.

Palma,

slightly bent, thin, transparent,

ir-

regularly banded with opaque white, which runs elliptically

round the shell. Sculpture. There is no trace of longitudinal
striae, but the whole surface is sharply scratched with minute
transverse strise, which run (as usual) not directly round the shell,
but advance on the concave and retreat on the convex curve.
L. 0-12. B. at small end O'Ol, at broad end 0-02.
These specimens are both young, and both ends are chipped.
is straighter and more tumid than Siphodentalium minutwn,
H. Ad. (Grulf of Suez, MacAndrew), and not contracted at the
It

more tumid than D.filum, Sow.
Journ.de Conch. 1872, p. 140, v. 5, but
more cui'ved and broader than the young of _D. capillosum, JefFr.
It is much larger, more tumid, and straighter for the same length
mouth.

It

is also

straighter and

(in part), =^roc«7e, JefFr.,

than Siphodentalium

lofotense, Sars.

;
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SiPHODENTALIUM TETEASCHISTUM, W.

4.

113
7-25 fms.
St.

—

Sept. 2, 1873.

A.

Anctorage

Eernando Noronha.

off

1 specimen.

and attenuated from about the
toward the mouth very slightly contracted.
It is rather strong, and has the dull gloss and white translucency
There are two opaque bands round the apex.
of a quill.

Shell.

Cylindrical, tapering, bent

middle to the apex

;

Sculpture. There are traces, exceedingly faint, of fine closeset

striae,

which run

elliptically

round the

growth, and in some lights there

is

shell

on the

lines of

just a reflection as of

some

sort of remote longitudinal texture (very like that in S. (Dischides) hifissum, "Wood).

The edge of the mouth

slopes back-

wards very obliquely from the concave to the convex side of the
shell it is thick, and all round it is smoothly rounded off. The
apex projects on the convex side of the shell, and is split by
four opposite, shallow, unequal, irregular, rough-edged, gaping
clefts, so arranged as to leave the teeth at the convex and concave curves and at the two sides. The bands round the apex
;

B. at mouth 0'03,

L. 0"298.

are two narrow callus-like ribs.
at broadest 0*035, at apex 0'017.

This species approaches nearest to SipJiodentalium {Dischides)
lifissum, "Wood,

but that species has only two, and these

narrow, deep, and regular, posterior
cut

off

clefts

with a thin and jagged edge

;

its

its

;

mouth

shell

is

is

lateral,

squarely

very

little

contracted at the mouth, and contracts slowly but constantly

the

way

to the apex; is also longer,

and

S. lofotense, Sars,

S. vitreum, Sars,

more

all

and thinner.

bent,

which have the four posand in form.

terior clefts, are totally unlike in texture

SlPHODENTALIITM DICHELUM,

5.

Levuka,

July 29, 1874.

W.

(lix^Xos.)

12 fms.

Fiji.

1 specimen and 2

fragments.
Shell.

—Long,

slightly swollen at

about three

fifths

of

its

length

the swelling bulges on the concave curve, but the convex curve
is

uninterrupted

;

between these two curves

it is

compressed

by one sixth of its breadth, a little contracted in front, bent
and attenuated toward the apex thin, brilliant white, almost
;

hyaline, with

a few

weathering to opaque.
LINN. JOUEN.

minute, transverse, curdy streaks, but

There is an opaque band round the apex.

— ZOOLOGY, VOL. XIT.
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Sculpture. Moat faint and delicate microscopic scratclies on
the lines of growth, with a minute transverse ilocculence and

some vague indication of longitudinal texture in the substance
of the shell. The mouth is large, very oblique, with a smoothlyrounded edge, which is sharp on the inner margin both it and
the posterior opening are oval.
The apex, which is small, is
split on either side by a deej), narrow, slightly widening, smooth,
clean-cut, but not perfectly regular cleft, which is evidently
carried up the shell as the growth of the animal demands, for it
cuts across the transverse striae, as Mr. Searles "Wood remarks is
the case with S. (DiscTiides) hifissum. Within the opening a
;

short, minute, longitudinal, rib-like process projects along the
middle of the posterior (i. e. convex curve) wall a little further
;

in

a thin, narrow, circular callus runs, round the

L. 0-35.

This

opening.

B. at mouth 0-032, broadest 0*055, apex 0-022.

much

is

cylindrical,

larger than 8. tetraschistum, "W.,

being

much more

and much

less

contracted towards the mouth.

The

posterior internal rib is a curious feature.
It shows through
the shell like a crack or depression, but is a true internal rib.
6.

SlPHODENTALIIIM PEIGNOXTJM, W.

St.

Aug.

185.

Eaine Island, C. York.

{irpiovwTOS, jagged.)

Lat. 11° 35'

31, 1874.

155 fms.

Sand.

S.,

long.

143°

3'

E.

2 specimens and 2

fragments.
Shell.

— Long, narrow, tapering, gently contracted

slightly

bent throughout

brilliant,

;

at the

mouth,

rather strong, polished, but hardly

translucent white.

Sculpture.

Very

faintly trans-

versely striated on the surface, and a very minute flocculence
in the

same direction in the texture.

the shell the mouth

is

smoothly rounded edge, which

The apex

is

small,

Tor the breadth of

large, perfectly round, oblique,

much

is

sharp on

its

with a

inner margin.

chipped, but that in such a

way

as

rounded hollow on
either side, with a sharp projecting point before and behind.
"Within the opening a short excessively minute riblet runs out
along the middle of the posterior wall it shines through the
in all the specimens to produce a shallow

;

shell like a depression,

the shell-wall.

being a

L. 0-328.

little

more transparent than

B. at mouth 0-028, greatest 0-039,

at apex 0-013.

This species differs from the previous in being

much narrower

.

.
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being more elongated, more

S. tetraschisfum,

W.,

it differs

in

behind, and in the

attenuated

character of the posterior opening.

SiPHODENTALIUM

7.

W.

EBOKAOE]SrSB,

3-11 fms.

Torres Strait, Cape York.

Sept. 7, 1 874.

3 spe-

cimens.

— Small, narrow, tapering very gradually throughout

Shell

;

toward

the apex bent, thin, brilliant, translucent and transparent in
alternate bands.

Sculpture. There are a few remote, irregular,

oblique, transverse striae
is

;

young

in the

covered with longitudinal

whole surface

shell the

excessively minute (O'OOOS

striae,

sharp and regular, but which seem very easily rubbed
and which disappear towards the mouth. The mouth is
round, very oblique, sharp, and thin.
The apecc is minute,
and is broken straight across and somewhat chipped. L. 0"185.

in. apart),

off*,

B. 0-024, at apex 0-008.

Than

S.

prionotum, W., this

is

smaller, straighter, but toward

the apex more bent, not narrowed at the

and the whole texture of the

apex,

Than

mouth

S. vitreum, S., this is less cylindrical, is

toward the mouth, and

is

much

smaller at the

;

shell is different.

not contracted

smaller toward the apex.

Cadulus.

1.

1.

C. colulridens, "W.

2.

G. vulpidens,

7a.

3.

C.

8.

4.

G.

5.

C. gracilis, Jeffr.

6.

G. simillimus,

Cadulus

St. 169.

9.

10.

W.

coLUBEiDEiirs,

New

W.

C. curtus, var.
C. obesus,

eongruens^

W.

G, tumidosus, Jeffr.
G. exiguus,

W.

11. C. ampullaceus,

July 10, 1874.

N.E. point of

C. curtus,

7.

W.
rastridens, W.
sauridens, W.

W.

W,
Lat. 37° 34'

S.,

700 fms.

Zealand,

long. 179° 22' E.

Grrey ooze.

1 spe-

cimen.
Shell.

—Like an

adder's fang

;

long, sharp, bent, very slightly

flattened, swollen near the broader end.

faintly angulated
*

and

On two

is

The

swell,

at one fourth of the length,

specimens

it is

barely traceable.

which

is

is

chiefly

EET. E. BOOa
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is visible

the angulation, the curve

is

on the concave curve too.

very equable in either direc-

About two thirds along toward the apex it bends
more back.
The shell is thin, brilliant, semiopaque, white.
Bculfture. Very faint and fine scratches on the lines of

tion.

Moutli large, oval, very slightly flattened on the front

growth.

from which the thin sharp edge is obliquely cut off towards
the convex curve.
The posterior opening is much smaller,
nearly round, and the edge is thin and chipped. L. 0'58. B.
at mouth 0-067, at swell 0-1, at apex 0-033.
side,

This

is

twice the size oi G. gadus, Montague; but it resembles
is here more marked at

that in the angulation, which, however,

the summit of the swelling

;

its

much more gradual, and its
on to the mouth is more rapid.

is

2.

expansion from the smaller end
contraction from the angulation

W.

Cadultjs vulpidens,

Mar. 25, 1873. Culebra Island, St. Thomas, D.W.
Indies.
890 fms. Mud. 1 specimen.
Like the canine tooth of a small Carnivore long, sharp,
Sliell.
bent, swollen (a little obliquely) nearer the broader end. The
swelling is greatest on the convex curve, and lies there a
St. 24.

—

little

;

nearer the

mouth (about one fourth of the

does on the concave, where

it is

at about

This obliquity makes the form a

little

length) than

it

one third of the length.

From

unsymmetrical.

the swelling the shell contracts more rapidly towards the

mouth.

Toward the apex the bend

the shell

is

brilliant,

opaquish white.

a very

little

and the end of
The shell is pretty strong,
Sculpture. Very minute, but sharp,
increases,

contracted.

microscopic scratches on the lines of growth.

Mouth

small,

round, obliquely truncated backward toward the convex curve.

Edge thin and sharp. Posterior opening round the edge thick,
gnawed and broken, projecting a little on the
convex curve side. L. 0'35. B. at mouth 0-039, at swelling
;

flat, slightly

0-069, at apex 003.

This

is smaller,

much

and

less

symmetrical than

C. eoluhridens,

and the

Than Dentalium clavatum, Gould, which
it much resembles, this is more contracted in front and less so
Than J).
behind, and has more of angulation in its tumidity.
gadus, Mont., this ia a much less stumpy shell, being less swollen
mouth

is

smaller.

;
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more drawn out before and behind it is
Gadulm ventricosus, Bronn, has the swelling

in the middle, and
also straighter.

;

nearer the mouth.
3.

Cadulus easteidens, W.

Mar. 25, 1873. Culebra Island, St. Thomas, Danish
390 fms. Mud. Many specimens.
Like the tooth of a rake, small, narrow, bent, swollen,
SJiell,
and on the convex curve very faintly angulated at about five
eighths of its length, from which point both the bend and the
narrowing of the shell is greater (proportionally) toward the
mouth than it is toward the apex. Between the back and the
St. 24.

"W".

Indies.

—

belly there

is

a very slight compression of the shell.

It

is

pretty strong, brilliant, more or less obscurely banded transversely, with alternate equal threads of

white.

Mouth

Sculpture.

Very

opaque and transparent

faint, superficial, transverse scratches.

pretty large, not at

all

oblique, thin, sharp,

and chipped

posterior opening round, straight; edge thickened, and less

chipped than the mouth.

L. 0"119.

B. at mouth 0"015, at

swelling 0'023, at apex O'Ol.
4. Cadttlits

satjeidens,

W.

Culebra Island, St. Thomas, D. W. I.
1 specimen.
390 fms.
Long, narrow, scarcely bent, swollen very slightly near
Shell.
the middle of the convex curve, just perceptibly and a little
more anteriorly on the concave both the bend and the contraction are greater towards the apex than towards the mouth.
There is a very slight compression between the back and the
St. 24.

March
Mud.

25, 1873.

—

;

belly of the shell.

Sculpture.

It

There

is

is

thin, brilliant, scarcely opaque, white.

none, except perhaps some very faint

microscopic traces of longitudinal
small, very oblique

;

texture.

Mouth

edge thin, but not chipped.

rather

Apical open-

ing small, straight across the shell, thin, chipped.

L. 0'12.

B. at mouth O'Ol, at swelling 0-02, at apex 0009.
This differs from G. rastridens,

curve

;

tiorly

;

"W".,

in being less bent, less

more apparent on the ventral
the shell is less attenuated posteriorly, and more so antethere is no transverse sculpture
the mouth here is

swollen, the swelling

more

central,

;

oblique, the shell at the anal opening

ends are narrower.

Than

is

not thickened, and both

C. gracilis, Jeffr., this is

much

smaller,
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more attenuated, lias a gibbous swelling, and not a mere equable
enlargement, and has botli openings much smaller.
From G. Jeffreysi, Monter., it differs still more strongly in these
very respects, except that this

Cadulus gracilis, Je^r.

5.

Nat. Hist. 1877,

July

St. 75.

in size.

Gioyn Jeffreys, Ann.

Sf

Mag.

xix. p. 157.

W.

Lat. 38° 37' N., long. 28° 30'

1873.

450

Lat. 37° 24' K., long. 25° 13'

July 10, 1873.

78.

St.

J.

;

it

1 specimen, young.

Sand.

fms.

2,

nearer

is

Off San Miguel, Azores.

1000 fms.

Gloiiyerina-ooze.

W.

2 spe-

cimens.

July 19, 1873.
Lat. 28° 42' N., long. 18° 6'
1125 fms. Volcanic sand. 2 specimens, young.

85.

St.

Canaries.

Mr.

Jeffreys got one specimen in the

He

690 fms.

It

this species.

and a

little

was good enough
is

Valorous

'

to verify

my

very like C. Jeffreysi, Monter.

convex and concave curves as compared to
rior

opening

is

It

is

its

at St.

'

;

j^g-)

but is larger
between the

breadth, which

is

not so swollen, and the poste-

larger than in that species.

Cadulus simillimus, W.

6.

185.

St.

Baine

August 31, 1874. Lat. 11° 35'
Cape York. 155 fms. Sand.

Island,

S.,

long. 144° 3' E.

2 specimens.

September 9, 1874. Lat. 10° 36' S., long. 141°
of Cape York.
6 fms. Coral sand. 2 specimens.

St. 187.

W.

13,

determination of

compressed (in the proportion of

not the case in C. Jeffreysi.

W.

Shell.

—Very

like C. gracilis;

55'

E.

rather broad, narrowed at both

ends, very slightly and symmetrically bent, but a little

more

towards the mouth, with a very slight bulge, which just shows
It is thin, polished, translucent
on the concave curve.
(weathering opaque), with an opaque ring near the apex.

Very minute and

Sculpture.

faint

superficial oblique striae,

with a faint floeculence in the substance of the shell. Mouth
rather large, oblique edge thin, but rounded. Apical opening
;

small, thin,

0036,

at

and chipped.

L. 0"16.

13.

at

mouth

0'02, greatest

apex 0-014.

This differs from C. gracilis,
slight bulge

Jeffr.,

in being broader, with a

on the concave curve, in being a

little

more

bent,

and

MOLLIJSCA OF THE
in not being compressed.
like G. Jeffrey si,

It

is

Monter., but

is

Cadtjltjs ctjetus,

March

St. 24.

Shell.

— Short,

Mud.

more bent,

little

especially in

shell.

Culebra Island,

St.

Thomas, D. "W.

30 specimens.

broad, narrowed at both ends, scarcely bent, and

mouth

that almost wholly near the

;

swollen in the middle, so

on the concave curve.

as to bulge a little
is

It is extremely

also smaller.

a

W.

25, 1873.

390 fms.

Indies.
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larger than the apex, the whole shell

in in front than behind, and

is

a

is

Though the mouth
little more pinched

very slightly laterally com-

pressed (in the proportion of about 14 to 15).
lished, translucent white,

near the apex.

Sculpture.

Only under a high power of the

microscope can some very close transverse
texture of the shell.

striae

be seen in the

Moutli rather large, very slightly oblique

edge thin and generally much chipped.

The opaque rings

straight, chipped.

It is thin, po-

with one, sometimes two, opaque rings

;

Apical opening small,

result

from thickening,

caused by a thin projection which narrows the opening.

L. O'l.

B. at mouth 0-019, thickest 0-03, apex 0-012.

Than

var.

congruens,'W ., this

here the mouth

is

not only very much smaller, but

and the

shell straighter behind and
more bent in front, where, too, it is more pinched in. It is nearly
of the same length as C. oiesus, W., but is very much narrower.
is

oblique,

Cadultts citetus,

7a.

March

St. 24.

"W. Indies.

var. coNGinjEisrs, JV.

25, 1873.

Culebra Island.

Mud.

390 fms.

St.

Thomas, Danish

2 specimens.

This differs from C. curtus, "W., in being one third larger

mouth

perhaps less oblique, but being in both specimens

is

chipped, this

may be

difference

that

is

accidental.

it is

laterally compressed.

;

the

much

The most remarkable feature of

perfectly round, <md not, like the other,

I attribute this difference to age.

At

all

events, in the absence of a larger series of specimens, I believe
safer to include both
8.

it

under one species.

Cadultjs oBESirs, W.

St. 24.

Indies.

March

25, 1873.

390 fms.

Mud.

Culebra Island,

10 specimens.

St.

Thomas, D.

W.

;
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Shell.

— Short, very broad, narrowed

at both ends, little bent,

that almost entirely toward the mouth, very

much

and

swollen in

the middle, and bulging a good deal on the concave curve, a

more attenuated behind, and very

little

com-

slightly laterally

than 15). It is
pretty strong, polished, translucent white, with one, sometimes
two opaque rings near the apex.
Sculpture. A few very vague
pressed (in the proportion of 14 to a

and

faint,

straight

distant transverse lines.

edge thin and

;

straight, chipped,

jecting ring.

apex

0*01.

This

is

little less

much

chipped.

Mouth

narrowed inside by a minute

L. 0*109.

rather

large,

Apical opening small,
shelf-like pro-

B. at mouth 0*02, thickest 0-04, at

nearly of the same proportions as G. curtus, except

much broader like that, too, it is narrowed laterally.
much in making it more than a variety but,
One speciwhole, think it safer to reckon it as distinct.

being very

;

I have hesitated very

on the

men has
9.

St.

breadth exaggerated by a gibbous pad of enamel.

its

Cadulus ttimidosus, Jefr.
78. July 10, 1873.

1000 fms.

Azores.
St.

;

85. July 19,

Canaries.

Lat. 37° 24'

K,

long. 25° 13' "W.

Glohigerina-ooze.

1878.

1125 fms.

Lat. 28° 42' N., long. 18°

6'

W.

Volcanic sand.

Yalorous dredgings, Ann. & Mag. N. H.
In the Porcupine,'
St. 12, 1450 fms.
:—
Erom
156
1877,
JoseChannel slope, 557 fms. Bay of Biscay, 292-1095 fms.
phine expedition, 110-550 fms. Fossil at Messina.
J.

G-wyn

Jeffreys,

'

'

'

xix. p.

'

;

'

Mr. Grwyn

Jeifreys verified

my

determination of this species.

I have failed to see the callus -rib iu the mouth but there
within the posterior opening a circular rib or narrow sharp
;

is

from the outside is seen as an opaque band, but
with some difficulty may be seen within as a narrow projecting
The edge of the apex seems to me rather chipped than
shelf.
ledge, which

regularly notched.

W.
Culebra Island, St. Thomas, D. W. I.
1873.
March
25,
St. 24,
390 fms. Mud. 2 specimens.
Very small, short, broad, pinched in, and projecting at
Shell.
10. Cadultjs exiguus,

—

both ends
very

;

very slightly bent, and that almost entirely in front

much swollen

in the middle, bulging on the concave curve,

.
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a

little
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'

'

more attenuated behind

;

pretty strong, polished, trans-

lucent and white, with an opaque white band round the apex.
Sculpture

inside

Mouth

none.

straight

large,

;

edge thin and

Apical opening small, straight, chipped, narrowed

chipped.

bj a minute

mouth 0016,

B. at

L. 0*076.

shelf -like projecting ring.

apex 0-01.

at broadest 0"035, at

much

It differs from G. ovulum, Phil., in being very

smaller,

rounder, and contracted into a tube at either end.

Cadultjs ampullacetjs, W.

11.

March

St. 24.

Shell.

Culebra Island,

25, 1873.

Mud.

390 fms.

Indies.

St.

Thomas, D.

W.

1 specimen.

— Small, round, but not symmetrical in

its

two curves, con-

tracted in front, pinched in behind so as to form a short tube,
swollen, the fullest bulge lying behind the middle.

strong, polished

close to the apex.

oblique

Sculpture none.

Mouth

large, very slightly

Apical opening slightly oval,

edge thin and chipped.

;

Pretty

and translucent white, with an opaque band

narrowed inside by a flat, concentriand margined ring, which occupies nearly half
its diameter (0-014 and 0-006). The margin (about O'OOl thick)
of this ring is formed by the projecting end of a short pipe
small, straight, roughened,
cally puckered,

(about 0*005 long) which passes up into the interior of the

This species

is

not only

much smaller than
is

proportions.

from

It differs

rounder, has no tube anteriorly,

and

LINN.

is

C. ovulum, Ph.,

C.
is

exiguus,

W., in being much

not nearly so elongated poste-

provided with a distinct posterior pipe.

JOURN.— ZOOLOGY,

from

obviously very different in form and

the Mediterranean, but

riorly,

shell.

B. at mouth 0-02, at broadest 0-047, at apex 0-016.

L. 0-08.

VOL. XIY.

39
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new Coleoptera

of G-eograpliical Interest, col-

house, Librarian to tbe

(Communicated by Dr.

J.

Mueie, P.L.S.)
1878.]

5,

described in the present paper were collected by

insects

Mr. Charles Darwin, and have been in

many
The

of London.

Society

Zoological

[Eead December

The

By Feedekick H. Water-

by Charles Darwin, Esq.

lected

my

father's collection for

years undetermined.
that I have to notice

first

is

an example of Brachelytra

belonging to the genus Phytosus, and from the Falkland Islands.

The

species of this genus have hitherto only been recorded from

Europe, Morocco, the Canary Islands, California, and Kerguelen
It should be noticed of that here described that it has
Island.
unusually long and slender claws

my

Island, but this

The second
Islands

are

;

this peculiarity is noticed

by

brother in the species described by him from Kerguelen

:

is

a small species.

species here referred to

is

also

from the Falkland

belongs to the genus Choleva. The species of this genus

it

widelj'" distributed,

and have been recorded from Europe, JST.
N. America, Venezuela, and Chili.
a very remarkable one, on account of its

Africa, Madeira, Tasmania,

That now denoted is
elliptical form and strong punctuation.
The third insect I have to record is a species of the genus
Elmis from St. Helena, of which Mr. Darwin found two specimens.

This genus was not

known

to occur in this locality

when

the late Mr. "Wollaston published his work on the Coleoptera of
the island

it is

;

The next

therefore an interesting addition to the fauna.

species also comes from the

same

to the widely-distributed genus Anthicus.

has not as yet been recorded from there.

locality

;

it

belongs

This genus, however,

Mr. Darwin

also ob-

tained the following species from St. Helena, recently described

by the

late

gracilipes,

Mr. Wollaston

Oxytelus alutaceifrons, Cryptopliagus

:

Notioxenus ferrugineus, and Homceodera pygmcea.

I have also called attention to a very interesting species of
Scaphisoma from E-io de Janeiro, remarkable for its elongate compressed form and from being the first species of this genus that
has been recorded from South America.
It remains

now

for

me

to

mention a new genus of PhilhydridaB

from the Cape of Good Hope,

allied to Helopliorus.

The

special

COLEOPTERA OF GEOGRAPHICAL INTEREST.
interest attaching to this genus

is

531

the presence of two

ocelli,

a

and not hitherto known
There are only two species of the whole group

peculiarity extremely rare in Coleoptera,

in this family.

known from S. Africa.
The types of the following
British Museum.
Phttosits Darwinii,

species are in the Collection of the

sp. nov.

Light pitchy brown, not very dull the head and the fourth
and jSfth segments of tlie abdomen nearly black. Head scarcely
;

longer than broad, narrowed in front, gently rounded at the sides,

extremely finely coriaceous, and very finely and moderately thickly
punctured.
together
so

;

;

Antennae scarcely as long as the head and thorax
first two joints are elongate, the third moderately

the

the fourth to the tenth nearly equal, slightly widening towards

the apex, sparingly pubescent.
head, and a

Thorax

slightly broader than the

broader than loug, broadest a little in front of
the middle, gradually narrowed behind, sculptured in the same
little

manner as the head the
;

sinuate behind.

sides gently

extremely finely coriaceous

on the head and thorax.
apex

;

rounded in

front,

Elytra as broad as the thorax, but
;

and gently

much

shorter,

punctures slightly more distinct than

Abdomen

slightly

widening towards the

extremely finely coriaceous and finely punctured, very

sparingly pubescent, and slightly more glossy than the other parts

of the insect.

Legs sparingly pubescent, and the claws very

long and slender.
Hah. Falkland

Length 4j

millims.

Islands.

Choleva ealklandica,
Eather elongate

sp. nov.

elliptical,

not very convex, of a dull

dark

brown, the head nearly black, clothed with fine brownish pubescence. Head broad, narrowed in front, obliquely narrowed behind
the eyes, very coarsely punctured. Antennas a little longer than
the head and thorax, rather stout, and of a pitchy black, paler at
Palpi pitchy. Thorax much broader than the head,

the base.
slightly

narrowed in

front, broadest just before the base, a little

broader than long, very coarsely and thickly punctured. Elytra
at the base scarcely broader than the thorax, slightly wider a little

behind the middle, and then narrowed to the apex^ very thickly
and rather coarsely punctured, but not so coarsely as the head

and thorax, without

striae.

Legs very

stout, pitchy

;

39*

the tarsi

;
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paler, the anterior very

much

dilated, the basal joint transverse.

Length 3 millims.
Hob. Falkland Islands.
Er,Mis BEUNNEUs, sp. nov.

Head
Moderately convex, dull pitchy brown, paler beneath.
Thorax broadest behind, gradually narrowed in

nearly black.

than long, densely and finely punctured,

front, slightly broader

the sides finely margined

;

there

sion on each side at the base.

is

a slight indication of an impres-

Elytra about twice as long as the

thorax, at the base a little wider than the base of the thorax,

more

ample posteriorly, abruptly and obliquely narrowed at the apex,
strongly striated, the

strise

strongly punctured, the intervals con-

Length 2 millims.

vex, dull.

Hah. St. Helena.
Most nearly approaches E. cupreus, but its shorter and broader
form and opaque surface separate it from that and other allied
species.

Anthicus "Wollastoni,

sp. nov.

Eeddish yellow, very glossy, not much convex, the legs rather
Head across the eyes a little wider than the thorax, not
paler.
quite as long as broad, obliquely (but not

the ejes

;

not visibly punctured

Antennae a

little

;

much) narrowed behind

the eyes moderately prominent.

longer than the head and thorax taken together

the four apical joints distinctly larger than the preceding joints.

Thorax a

trifle

longer than broad, very convex, not visibly punc-

narrowed posteriorly, the greatest width rather
the sides rounded in front thickly beset
with long yellow pubescence, with an impressed line on each side
near to the margin and parallel to it, not quite extending to the
front margin. Elytra at the base of the same width as the base
of the thorax, one third longer than the head and thorax taken
together, twice as broad in the middle as at the base, obliquely

tured, moderately

in front of the middle

;

;

narrowed to the apex, extremely delicately and rather sparingly
punctured. Length 1^ millim.
Eab. St. Helena.
The very small size, the pubescent thorax, and the angular sides
to the elytra separate this species from the others of the genus.

COLEOPTEEA OF GEOGRAPHICAL INTEKEST.
SCAPHISOMA ELONGATUM,
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Sp. nOV.

Very elongate-ovate, mucli convex, and extremely glossy

Head

gradually widening towards the base,

being just behind the eyes

;

tlie

Clypeus

not punctured.

black.

greatest width
slightly nar-

rowed in front the front margin pitchy red. Antennae very
long and slender, the basal joints being pitchy red, the others
darker, scantily covered with very long black hairs. Eyes scarcely
projecting beyond the margin of the head.
Palpi pitchy red.
Thorax the same width as the head in front, but rapidly widening
;'

very convex, as long as the width at the base,
and not punctured. The elytra scarcely broader than the thorax
at the base, and gradually tapering towards the apex to about half
the width very convex, the extreme tips pitchy red sparingly
and excessively delicately punctured. Legs long, slender, and of
a uniform pitchy red. The last two segments of the abdomen
pale pitchy red, with a few stiff hairs projecting from the apex of
the last segment. Length 2|, width I5 millim.
Hob. Eio de Janeiro.
This species is remarkable for its elongate narrow form therefore quite unlike any other of the genus, and not readily to be
confounded with them.

towards the base

;

;

;

;

Peosthetops, gen. nov.
Head

free.

Maxillary palpi stout, the apical joint distinctly longer

than the preceding

ded by a canthus.

joint, fusiform.

Eyes

large, prominent, not divi-

Clypeus about twice as broad as long,

width across the middle

;

its

greatest

the margins slightly reflexed 5 anterior angles

rounded; the front margin with a deep triangular incision in the
Thorax transverse, much narrowed behind. Scutellura very

middle.

small, triangular.

Elytra moderately elongate,

much

broader in the

middle than at the base and apex, the apices separately rounded.

Legs and

tarsi as in

Helophorus.

There are two

distinct ocelli

on the

head, situated rather behind the middle of the eyes, widely separated.

The presence of frontal

ocelli in this

genus

is

very interesting,

their existence in the Coleoptera being of very rare occurrence.

Peosthetops capensis,

sp. nov.

Eather flat, bronzy black, rather dull except the elytra, which
are moderately shining. Head rather large forehead with a raised
mark in the form of an a; between the eyes the eyes prominent.
Clypeus with the margins gently reflexed and thickened. Thorax
;

;

—
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scarcely as broad as the head across the eyes, broader than long,

the widest part a
in front,

in front of the middle, obliquely

little

much narrowed

narrowed

behind, with two longitudinal ridges on

the disk, which meet in the middle and at the front margin
sides finely crenulate
it

the

;

strongly and closely punctured, which gives

;

a dull appearance as compared with the elytra.

Elytra at the

base broader than the thorax, and about three times as long, considerably broader near the middle, and then narrowed towards the

apex, which
striate,

is

about as broad as the base

the surface rather undulating

;

there

impression on the disk near the middle.

Length 2|
Hab. Cape of Good Hope.

slender; tibiae pitchy.

;

strongly punctate-

is

a strong transverse

Legs rather long and

millims.

Geographical Distribution of Indian Freshwater Fishes.

By Feancis Day, Esq.,

Part III. Conclusion.

[Eead December

5,

F.L.S. &c.

1878.]

In the pages of the Journal of this Society I have given an analysis
of the distribution of the Acanthopterygian' and Siluroid^ fresh-

water fishes of India, Ceylon, and
completing

my

Burma

;

and I now propose

inquiry by examining into what obtains in the

Soombeesocip^, Ctpeinodontid^, Ctpetnid^, NotoPTERiD^, and Symbeanchid^.

families

Family

One
1.

freshwater form

Belone^, Cuvier.

is

Scombeesocid^.
found amongst the Indian genera.

Tropical and temperate seas

;

some

spe-

cies inhabiting fresh waters.

Genus Belone.
1.

1

B. CANCiLA'*,

Ham. Buck.

Journal Linn. Soc. Zool.

Sind, India, Ceylon,

vol. xiii. p. 138.

2

L.

3

Includes •.-^Mastacembelus (Klein), Bleeker

mints,
*

c. p.

and Burma.

338.

Cocco

Includes

;

Potcmwrrhaphis, Giinther.

Behne

Grayii, Sjkes.

;

Wiamphistoma,

Eaif.

;

Tylo'

—

— ——
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Family CxPRiNODONTiDiE.

Two
lows

genera of this family have representatives iu India, as

fol-

:

1. Cyprinodon^, Lacepede.
This genus is distributed through
Southern Europe, North Africa, Syria, Persia, along the shores
of the E-ed Sea, and is also found in Gutch^.

India to the Malay archipe-

Haplochiliis^, McClelland.

2.

and beyond, tropical Africa, Madagascar, and islands of the
Indian Ocean. Also temperate and tropical America.
These small fishes as found in India are mostly inhabitants of
lago

waters within the influence of tides or along the deltas of large
rivers

;

some, however, reside in streams on

Grhauts and Sind

The

as the western

hills,

hills.

distribution o£ the species

is

as follows

:

Genus Cyprinodon.
Abyssinia, Palestine, shores of theEed

C. DisPAR**, mippell.

1.

Sea, Cutch.

Grenus Haplochiltis.

H. MELASTiGMA*, McClelland. From the "Wynaad on the
western coast of India, up the Coromandel coast to Orissa, Lower
Bengal, and Burma.
1.

2. H. RTTBROSTiGMA®, Jerdou.

Malabar coast of India and

southern portions of the Coromandel coast.
Lebias, Cuvier

1

Inoiucles

^

In considering Cutch

:

Aphanias, Nardo

;

as India, I

been west of the river Indus, which

;

Mici'omugil, Gulia.

must remark that
river, as

it at

one time must have

observed by Balfom' (Cyclopajdia

of India), "flows through the three parts (districts of Sind), and at some compa-

has changed

ratively recent time

it

name

its

Run

of Nara,

and

From Alor

of Cutch.

nearly due south.

name.

The most

its

bed

;

but the old bed

to Jakrao, a distance of 100 miles, its direction is

easterly channel,

Wanga Bazar and Romaka
Includes

:

which retains the name of Nara, runs

Includes

:

C. Stolicskanus,
5

Includes:

Bazar, and

Panchax, Cuv.

&

Run

Val.

;

of Cutch."

Zygonectes,

Grill.

Cyprinodon lunatus, Cuv.

&

hammonia, Richardson

;

AplocheilusM'CleUandi,Bleeker; Aplocheilus carnaticus, Jerdon

;

Val.

;

C.

Day.

Panchax cyanophthalnms, Blyth
^

;

to the

turns to the south-west by

it

there lost in the great

is

Aplocheilus, M'Clelland

Agassiz; Micristius,
4

under the

It there divides into several channels, each bearing a separate

south-east by Kipra and Umrkot, near which

3

still exists

course has been surveyed from the ruins of Alor to the

;

Perhaps includes Aplocheilus

Haplochilus argenteus, Day.
affinis,

Jerdon.

—

—
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H. LiNEATUs\ Guv.

3.

Val.

Sf

Western G-hauta and Malabar

coast to Ceylon.
4.

Siam,

H. PANCHAX^, Ham. Buch. Orissa, Lower Bengal, Burma,
Andaman Islands to the Malay archipelago.

Amongst the CTPRiNiDiE we know

of thirty-five genera repre-

sented in the fresh waters of India, Burma, and Ceylon

;

of these,

twenty-six belong to the true Carps {Cyprinina), and nine to the

Loaches (Cobitidina).

Of the Cyprinina, or
we find the following

true Carps, including the Homalopterina,

:

HoMALOPTERA^,

1.

V.

Hasselt. This

genus

distributed through

is

some of the hilly districts of the Himalayas, also the western
Ghauts and Neilgherries in the Madras Presidency and examples
are likewise found in Java and Sumatra.
;

PsiLORHTNCHUS, McClelland.

2.

Hill-streams and rivers in

Bengal and Assam.

Disco GNATHUS*, SecTcel. Bivers, more especially mountainand Abyssinia, extending throughout India,

3.

streams, of Asia

Ceylon, and the Tenasserim provinces.

The next and four succeeding genera consist of a division of
Carps which are strictly residents of hilly regions of the Himalayas, but some descend to the plains.
4. OEEiisrus,

This genus extends from the Hel-

M'Clelland.

mund river and Jellalabad in

Afghanistan,along the Himalayan and

contiguous ranges of mountains to at least the confines of China.
They only descend a short distance into the rivers of the plains,

and are absent from the

level plateaux

on the summit of those

mountains.
5.

ScHizoPTGOPSis, SteindacJiner.

Cold regions of the Hima-

layas about the head- waters of the Indus, Tibet, and Eastern Tur-

In short, the Schizothora-

kestan,

where the

cina (if

we exclude the Himalayan Oreinus)

rivers are snow-fed.

are confined to cold

regions, or at least to localities possessing snow-fed rivers,
*

Includes Aplocheilus vittatus, Jerdon.

^

Includes

Euhlii, Cuv,
3

liacludes

:

&
:

Aplocheilus chrysostigmus, M'Clelland

Val.

;

;

many

Panchax Buchanani and

P. melanoptems, Bleeker.

Balitora,

Gray

;

Platycara, pt, M'Clelland

;

Octonema, Mar-

tens.
*

Includes:— (rarra, Hamilton Buchanan; Platycara,
Mayoa, Day.

eogpathichthys and Lissorhynchtis, Bleeker

;

pt.,

M'Clelland

;

Dii-

;
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of which rivers terminate in lakes which have no communication

with any

sea.

A Himalayan genus

ScHizoTHOBAX, HecJcel.
Afghanistan and Turkestan.
6.

Pttcobabbus, Steindachner. Himalayas
also Tibet and Kashgar.

7.

the Indus

extending to

as head-waters of

;

Upper Himalayan

8. DiPTTCHUS, Steindachner.
Nepaul and Tibet to Tarkand.

region, as

This genus is spread from tropical Africa
9. Labeo\ Cuvier.
and Syria throughout the fresh waters of India, Ceylon, and Burma,
to the Malay archipelago and beyond.

OsTEOCHiLTJS,

10.

Burma and

GuntJier.

the

Malay

archi-

to the

Malay

pelago.
11.

Dangila, Cuvier

Burma

Valenciennes.

Sf

archipelago.

^

12. CiRRHiNA^, Cuvie?'

to

Semiplotus,
Burma.

13.

BleeJcer.

14.

ScAPHiODON^, Seclcel.

last,

but its dorsal

Erom

Valenciennes.

Burma

Sind, and India, through

to the

Malay

Beloochistan,

archipelago.

Assam and Chittagong
This genus

fin is of less extent.

hill-rauges

to the

is closely allied

Eivers of Syria and

tern Asia, extending to those of Sind and the Punjab

the western Grhauts as far south as the Neilgherry

;

hills

Wes-

also along

and rivers

along their bases.
15. Catla"*,

N.W.

Cuvier

^

Valenciennes.

Sind and the Punjab,

Provinces, the Deccan, throughout Bengal, Assam, Burma,

and Siam, but appears to be absent from Southern India below
the Kistna river.
16.

Thtnnichthts*, Bleeker.

Throughout the Kistna and

(xodavery rivers in India from the Deccan to their terminations
also the
1

Malay

Bangana.

pt.,

Nandina, Gray;

;

archipelago.

Ham. Buch. EoMta,
;

Hypselobarbus,

pt.,

Cuv.

Bijplocheilus,

Eohitichthys, Morulius, Schismatorhynchus,

& Val.

;

Tylognathus, Heckel

Biplocheilichthys,

LabocheiJus,

and Gobionichthys, Bleeter

;

Gobio-

barbus, Dybowski.
'''

Bangana,

pt.,

Ham.

Bucli.

;

Dangila, pi, Cuv.

Giinther.
2

Capoeia (Cut.

^

Gihelion,

*

Mola,

pt.,

&

Heckel
BIyth.

Val.); Giinther.
;

Hypselobarbus, Bleeker.

&

Val.

;

Crossochiltcs, pt.,

———
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Ambltphaetngodon\

17.

Trom

Bleeker.

Sind, throughout

the plains of India, Ceylon, and Burma.

Baebus^, Cuv.

18.

This most extensive genus

Val.

Sf

is

found

distributed throughout Europe, Asia, and Africa, about seventy
species existing in India, Ceylon,

Nueia', Cuv.

19.

Sf

and Burma.

Continent of India, Ceylon, Burma,

Val.

and the Nicobars.
20. Easboea"*,

Bleeker.

Sind,

Africa,

continent of India,

Ceylon, Burma, to the Malay archipelago.

AsPiDOPAEiA^ {Heckel), Bleeker.
Assam, and Burma.

21.

India (except

Sind,

south, of the Kistna),

EoHTEE^

22.

Sykes.

23. Baeilius',

Africa

From

Hamilton Buchanan.

also Afghanistan

;

and Burma.

Sind, continent of India

;

the Nile and East

throughout Sind, India, Ceylon, Assam,

and Burma, extending to the Malay archipelago.
24. Danio^,

Hamilton Buchanan.

Sind, throughout India,

Ceylon, Assam, and Burma.
25. Peeilampus^, J!f (7/eZ^«w^. Sind, throughout India, Ceylon.
Assam, and Burma.

26. Chela^", Hamilton Buchanan.
Sind, throughout India,
Assam, and Burma, to the Malay archipelago.

Of

we have examples

^

Includes

:

Mola, Heckel

^

Includes

:

Pmitius,

Eiippell
Bietz.

Carps, the

the second division of Indian

Loaches,

;

;

Systomus,

pt.,

Brachygramma, Day.
Ham. Buch. Labeobarhus,

;

pt.,

Varicorhinus, pt.,

;

M'Clelland

Luciobarbus, Heckel

Cuv.

Capo'eta, sp.,

;

Cheilobarbus,

;

Gohitidina or

of the following genera.

sp.,

Smith

&

Val.

;

Pseudobarbus,

Balantiocheilus,

;

Hemi-

barbus, Cyclocheilichthys, Siaja, Anematichfhys, Hypselobarbiis, Gonoproktopterus,

Gnathopogon, Kampala,

Bleeker

sp.,

^

Includes Esotmis, Swainson.

^

Includes Megarasbora, Griinther.

*

Includes Morara, Bleeker.

^

Includes:

"^

Includes :—O^Aarms,

Swainson

H.

;

—

Heckel

C>s;^eo5ra??i«,

sp.,

Schacra, Bleeker

;

;

Enteromius,

sp.,

Cope.

Smiliogaster, 'Bleeker.

;

M'Clelland;

Pachystomtis,

Opsaridium, Peters

;

Heckel;

Chedrus,

Pteropsarion and Bola (not

B.), Giinther.

®

Includes

:

3

Includes

:

Perilampus,

— Chela,

sp.,

M'Clelland

Swainson

;

;

Lanbzica,

Paradanio and Dcvario, Bleeker.
Bleeker

;

Cachius and Eustira,

G iinther.
1"

Includes

:

Oxygaster,

and Paralaubuca, Bleeker.

v.

Hass.

;

Sahnophasia, Swainson

;

Macrochirichthys
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Botia\ Gray. Sind hills, delta of tbe Q-anges, the HimaAssam, Burma to the Malay archipelago.

28. AcANTHOPSis^;

Hasselt.

V.

Burma

to the

Malay

archi-

pelago.

From

SoMiLEPTES (Swainson), BleeTcer.
to Assam.
29.

30. Lepidocephalichthys^, BleeJcer.
Burma, to the Malay archipelago.

31.

AcANTnoPHTHALMTJs^,

V.

Orissa and Bengal

Ceylon,

India,

and

North-east Bengal,

Hasselt.

Assam, and Burma.

Pegu

32.

Apua,

33.

Jebdonia, Day.

JBlyth.

Burma.

in British

Madras.

34.

Nemacheilichthys, Day.

Deccan.

35.

Nemacheilus^

Europe, "Western Asia, Tur-

Hasselt.

v.

kestan, throughout India, Assam, Ceylon, and

Malay

archipelago.

It

is

Burma,

to the

remarkable that those from the upper

parts of the Himalayas and Western Turkestan are destitute of
scales.

Examining the foregoing genera composing the Carps of India,
find 14 reach the Malay archipelago, 5 Africa, 4 of which are
identical with genera extending to the Malay archipelago while

we

;

5 are restricted to the colder regions of the Himalayas, extending
to Turkestan.

I will

now

follow out the distribution of each species which are

included in the foregoing genera.

Subfamily

Cypeinina.

Genus Homalopteea.
1.

Himalayas from round Darjeeling
hills
also the "Wynaad

H. Beucei", Gray.

through Boutan, Assam, and the Khasia
and Bowany rivers in Madras.
1

son

Includes
;

:

Hymenophysa and

Schistura, M'Clelland

;

Diacantkus, Swain-

Syncrossiis, Blyth.

2

Includes ProstheacanfJms, Blyth.

3

Includes

*

Includes Pangio, Blyth.

^

Includes

SauTage
^

:

;

:

:

Platacanthiis,

Acoiira

Day

;

Misgurnus,

and Acourus, Swainson

Diplophysa, Kessler.

Includes Flatycara australis, Jerdon.

;

sp.,

Giinther.

Acanthocobitis, Peters

;

Oreids,

—
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H. maculata', Gray.
rivers in Madras.

Himalayas, also the

3.

H. BiLiNEATA^, Blyth.

Tenasserim Provinces.

1.

P. BALiTOKA^,

2.

Wynaad and

Bowany

Genus Psiloehtnchus.
Ham. Buch. Hill-streams and rapids

Nor-

in

thern Bengal and Assam.
G-enus Discogkathus.

D. LAMTA'', Ham. Buch. From Syria throughout India and
Ceylon to the Tenasserim Provinces also Aden and Abyssinia.
1.

;

D. jERDoisri, Bay.

2.

"Wynaad and Neilgherry

and

rivers at their bases.

3.

D. MODESTIJS, Day.

1.

0. %T^VA.'S-u^^,HecIcel.

hill-streams

Probably Northern India or Assam.

Genus Oeeinus.

From

Afghajiistan along the

Hima-

layas.
2.

O. EICHAEDSOlirIl^ Gray.

3.

O. PLAGiosTOMUS^, HecTcel.

1.

S.

Himalayas.
Himalayas.

Genus Schtzoptgopsis.

Oxus

Himalayas to the Tarkaud and

Stoliczk^, Steindachner.

rivers.

Genus Schizothoeax.
1.

S. FROQA-ST-uB^,

2.

S.

Himalayas.

M'Clelland.

Himalayas.

ESOCiNus, Heckel.

^

Includes Platycara anisura, M'Clelland.

^

Perhaps identical with Cyprinus

sucatio,

Ham.

Buch., from rivers of Nor-

thern Bengal.
3

Includes Psilorhynchus variegatus, M'Clelland.

*

Includes:

Cyprinus gotyla, Gray; Gonorhynchus rupeculus, himaculatus,

and ccaidatus, M'Clelland Chondrostoma mullya, Sykes JPlatycara nasuta, and ? lissorhynchus, M'Clelland; Discognathus rufus, obtusus, crenulatus, and fusiformis, Heckel Platycara notata, Blyth Gonorhynchus M'Clel~
landi and stenorhynchus, Jerdon; Garra ceylonensis, Bleeker; G. malabanca
and alta, Day Discognathus onacrocMr, Giinther.

hrachypterus,

;

;

;

;

;

*

Includes Oreinus maculaUis, M'Clelland.

^Includes:

Oreinus guttatus and

Gonorhynchics petrophilus, M'Clelland;

Oreimis maculatus, Giinther.
'

*

Includes Capoeta mioraoanthus, Gunther.
Inlcudes Oreinus Hodgsonii, Giinther.
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Genus Ptycobabbus.
Himalayas.

p. CONIBOSTRIS, Steindachner.

1.

Genus Diptychtjs.
Himalayas and affluents of

D. MACDLATUs', SteindacJiner.

1.

Tarkand

river.

Genus Labeo.
Ham. Buch. Bengal, Assam, and Burma.

1.

L. NANDINA^,

2.

L. I'lMBRiATUS^, Bloch.

Sind, Punjab, Deccan,

N.E. Bengal,

Orissa to Southern India, but not Malabar.
3.

L. NiGRESCENS, Day.

4.

L. CALBASU"*,

India,
5.

Malabar

Ham. Buch.

coast.

Throughout Sind, the Punjab,

and Burma.

Jj.

Irrawaddi and Salwein rivers

^TOTACZKM^,Steindachner.

Burma.

in

L.

6.

GONius",

Ham. Buch.

and from the Punjab,

Sind,

throughout India (except south of the river Kistna), Assam, and

Burma.
L.

7.

DussFMiERi'^, Guv.

L. ROHiTA^,

8.

Sf

Eivers along the western

Val.

and Ceylon.

coast of India

Ham. Buch. Prom Sind and the Punjab through-

out India (except south of the Kistna and the Malabar coast),

Assam and Burma.
L. POBCELLUs, Heckel.

9.

10. L. POTAiL, Sykes.

Deccan.

11. L. KONTius^, Jerdon.
12. L.

Poona and Bombay.

Southern India.

c^EULEus, Day.

Eiver at base of Beloochistan

hills in

Sind.
D. Sewerzowi, Kessler.

^

Includes

^

Includes Oirrhinus macronotus, M'Clelland.

2

Includes

Val.
*

;

?

:

Ham.

Bucli.

Cirrhina micropogon, Val.

Includes:

Cuv.

Cyprinus nancar,

;

Eohita Leschenaultii, Cuy.

& Val.

Labeo velatus, Val.

;

;

;

Cirrhinus

Bohita Belangeri and Eeynauldi,
affinis,

5

Perhaps identical with Labeo Eeynauldi, Cut.

^

Includes

:

lepidotus, Cuv.

Cyprinus curchius, cursa, and

^

Includes Eohita Eoiixii, Cuv.
Includes

:

Jerdon.

&

cursis,

Val.

Ham. Buch.

;

Labeo micro-

& Val.

8

& Val.

Eohita Btiokanani and Duvaucelii, also Labeo fimbriatus and

Dussumieri, Cuv.
^

&

Varicorhinus bobree, Sykes.

& Val.

Includes Cirrhinus rubro-punciatus, Jerdon.
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Along the

DiPLOSTOMUsS Hechel.

13. L.

hills

of Sind and

the Himalayas, including the rivers at their bases.

DTOCHEiLUS^, M'Clelland.

L.

14.

Sind

Himalayas to

hills,

Assam.
PANGUSIA,

15. L.

I£a7}i.

Sind, the Himalayas, delta of

BucJi.

the Ganges, Deccan, Cachar, and Assam.

Ham. Buch.

16. L. ANGRA''^,
17. L. BATA."*,

Ham.

Bucli.

Orissa, Bengal,

and Assam.

Lower Bengal and Assam, extend-

ing as far south as the river Kistna.
18. L.

MiCROPHTHALMus^ Bay.

19. L. BOGGUT^,

Prom

Si/Jces.

Himalayas.
the Punjab throughout India

(except Sind, the vs^estern coast, and Assam).
20. L.

BOG A'', Ham. Buch.

Eivers of Gangetic

Provinces,

Madras, and Burma.
21

.

L. NUKTA, Sykes.

The Deccan.

22. L. NiGRiPiNNis, Bay.

Sind

hills

and rivers along their

bases.

Bay.

23. L. siNDENSis,

24. L. ARiZA^,

Sind, the Punjab,

Ham. Buch.

and the Deccan.

A¥estern Ghauts of Madras and

rivers near their bases.

KAWEUS, Sykes. Deccan.
The foregoing 25 species are thus distributed
25. L.

:

—3

Sind and

Himalayas, one of vphich species extends to Assam 2 Sind ; 1
1 Sind, India (except the south), and
Sind, Punjab, and Deccan
;

;

and India, except Malabar 2 Sind, India (except
2 Lower Bengal,
Malabar), and Burma 1 delta of Ganges
1 delta of Ganges and Brahmapootra to
Orissa, and Assam

Assam

;

1 Sind

;

;

;

;

^

Cyprinus dero,'S.auxs^.'B\ich.); Cyprmus falcata, Grv&j
Gobio
(J
and ricnorhynchus, M'Clelland; Tylognathus Valenciemiesii,

Includes:

;

malacosto7nus

Heekel.
2

Includes:

3

Includes

:

Gobio bicolor, M'Clelland)

{1

—

(?

nus Hamiltonii, Gray
*

;

Labeo falcatus, Giinther.

Ham. Buch.)

;

Cypri-

Gobio boga, Bleeker.

Cyprinus acra and cura,

Includes:

;

Cyprinus morula, pausius, and musika,

Ham. Buch.

;

Gobio lissorkynchus and

anisurus, M'Clelland.

&

^

Includes Labeo diplostomus, Beavan.

^

Includes Tylognathus striolatus, Giinther.

^

Includes

:

—

?

Cyprinus falcatus, Bloch, and Chondrostoma semivelatvs, Ouv.

Val.
8

Includes Gobio Hamiltonii and Bovianus, Jerdon.
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Burma 1 delta of Ganges, Madras, and Burma 1 Burma 4
Deccan and Bombay 2 Malabar and western Grhauts 1 Malabar and Ceylon 1 South India 1 Burma.
;

;

;

;

;

;

;

G-enus Osteochilus.
1.

O. chaltbeatus\ Cuv.

2.

0. KEiLLi, Day.

3.

O. CEPHALUS, Cuv.

^

Burma.

Vol.

Burma.

^

Pegu

Val.

in

Burma.

Genus Dakgila.

Moulmein and Tavoy.

1.

D. BTJRMANiCA,

2.

D. Bebdmorei, Blyth.

Dai/.

Tenasserim Provinces.

Genus Cirrhina.
1.

Prom

ciRRHOSA^, Block.

C.

the Godavery and Kistna,

throughout Southern India.
2 C. MRIGALA^, Ham. Bucli.

Sind and the Punjab, throughout

Burma.

India, except its southern portion, also
3.

C. LATIA'*,

Ham. Buch.

Sind and the Punjab, throughout

India, except its southern portion, also along the Himalayas.
4. C. REBA^,
5. C.

Ham. Buck.

Throughout India and Assam.
Deccan.

FULUNGEE, Sykes.

Genus Semiplotus.
Hill-ranges above Akyab.

1.

S.

MODESTUS,

2.

S.

Macclellandi, Bleeker.
also found in Burma.

Goalpara
1

-Day.

Rivers in

Assam

Includes Eohita lineafa, Cut.

&

low as

Val.

Bangila LeschenauUii and Cirrhina Blochii, Cut.
rhinus Cuvierii, Jerdon Cirrhina macrons, Steindachner.
2

as

;

Includes

:

& Val.

;

Cw'-

;

3

Includes

:

Cirrhina rubripinnis and plwnbea, Cut.

&

Val.

;

Mrigala Bu-

chanani, Bleeker.

Cyprinus gohama (and ? C. soda), Ham. Buck. Barbus diploand Tylognathus barbatulus, Heckel Gonorhynchus fimbriatus, macrosomus and brevis, M'Olelland Chondrostoma wattanah, Sykes Crossochilus ros*

Includes

:

;

chilus

;

;

;

tratus, Giinther.
5

Includes

:

— Gobio isurus and

limnojohilus,

geticum and Cirrhina Dussivmieri, Cut.
Cirrhina rewah, Steindachner.

&

Val.

M'Clelland
;

Chondrostoma qanCirrhina bengalensis, Bleeker
;

•

—
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Genus Scaphiodon.
S.

1.

Watsoni, Day.

Sind

2.

S.

lEREGULABis, Day-

3.

S.

TnOMASSi, Day.

4.

S.

Nashii, Day.

5.

S.

BEEViDORSALis, Day.

Of

and the Punjab.

hills

Siud

hills.

South Canara.
Coorg, South Canara and the Wynaad.

Eivers at base of J^eilgherry

the foregoing 5 species, 1

is

hills.

restricted to Sind, 1 to Sind

and the Punjab, 1 to South Canara, 1

to the

1 to the rivers at the base of the Neilgherry

western Ghauts, and
hills.

Genus Catla.
1.

C.

except

BucHANANi^

Cwo.

Sf

Sind,

Vol.

the Punjab, India

southern portion, Assam, Burma, and Siam.

its

Genus Thtnnichthts.
1.

Godavery and Kistna

T. SANDKHOL^, Sykes.

and ad-

rivers

jacent pieces of water.

Genus Ambltphabtngodon.
1.

A. Atkinsonii^, Blyth.

2.

A. MOLA'*, Ham. Buck.

Burma.

From

Sind, throughout India (except

the Malabar coast), Assam, and Burma.
3.

A. MiCBOLEPis^j-BZee^er.

and down
4.

A. MELETTiNUs®, Cuv.

India to Madras

Of the

From the Hooghly through

Oris sa,

the Coromandel coast as far south as Madras.

;

^

Malabar coast and Southern

Val.

also Ceylon.

foregoing 4 species, 1 extends from Sind throughout

Assam and Burma 1 from
Lower Bengal down the Coromandel coast to Madras 1 the
Malabar coast, Ceylon, and up the Coromandel coast to Madras
Thus every portion of the plains of India and Burma
1 Burma.
India (except the Malabar coast) to

;

;

;

1

Includes Cyprinus abramioides, Sykes.

^

Includes Thynnichthys cockinensis, Giinther.

3

Includes probably Leuciscus harengula, Cut.

*

Includes

:

—

(?

Leuciscus chitul. Sykes)

;

&

Val.

Mola Biichanard, Blyth

;

(?

Bhodeus

macrocepkahis, Jerdon).
5

Includes

:

(Leuciscus pellucidus, M'Clelland)

;

Amblypharyngodon'

pellti-

cidus, Giinther.
^

Includes

:

Bhodeus indicus, Jerdon

;

Amblypharynyodon Jerdoni, Day.

—
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several

perceive two forms which are as distinct

from one another as they are when at their greatest distance apart.
GTenus Barbus.
Witli 4 larbels.

(a)

(Barbodes.)

1. B. CHAGUKio', Ham. Buck.
From the Punjab, through the
Gangetic valley to Lower Bengal and Orissa, also Assam.

2.

B. CLAVATUS,

3.

B. SARAKA",

India,

ilf'

Base of Himalayas, near Sikhim.

C/eZZawd?.

Ham. Buck.
Assam, and Burma.

Throughout the plains of Sind,

4. B. CHRTSOPOMA^, Cm. ^ Val.
Throughout the plains of
Cutch and India also from the Himalayas, near Darjeeling.
;

5.

B. PEsns'AijRATUs'', Day.

"Western coast of India to Cey Ion
as high as Coconada.

and up the Coromandel coast certainly
6.

B. PLEUiiOTjEis'iA, Bleeker.

7.

B. GOKiosoMA, Bleeker.

8.

B. ROSEiPiNNis, Quv.

9.

B. DUBius, Bat/.

10. B.

6f

Ceylon.

Mergui and Sumatra.

Bowany

MiCROPOGON*, Cuv.

Pondicherr3^

Val.

Sf

River, at base of Neilgherry

hills.

Malabar coast and western

Val.

Ghauts, also Mysore.
Himalayas, extending as far

11. B. CHTLTNOIDES^, iJ/'CZe?Zaw^.

Assam, and descending into the Ganges.

east as
12.

B. CARNATicus, Jerdofi.

western Ghauts and Neilgherry
13. B.

HEXAGONOLEPis,

14. B.

DUKAi, Day.

1

Includes

Rivers along the bases of the
hills.

Assam.

-/l!f'CZe?Zff?2f?.

Teesta Eiver, Darjeeling.

Barbus spilopkolus and sarana (not H.

:

B.),

M'Olelland

;

Ba/rbus

Beavani, G-iinther.
^

Includes

ciosics,

Cypi'inus Jcunnamoo, kakoo,

:

and kadoon, Russell

Systomus immaculatus and chrysostomus, M'Olelland

Duvaucelli, Cyprinus M'Clellandi, Cuv.

;

;

Barbus

deli-

B. gardinodes and

& Val. Barbus caudimarginatus,'Blyth
;

;

B. Russelli, Giinther.
3

Probably identical with Barbus Polydori, Bleeker.

*

Includes:

—

sopovia (not C.

(?

&

Barbus

nasiitiis

V.), Bleeker

;

and subnasutus, Cuv.

5

Includes Barbus gracilis and mysorensis, Jerdon

^

Includes

(not 0.

&

:

&

Val.)

;

LINN. JOURN.

;

Puntius chry-

B. conirosfris, Giinther.

Labeobarbus mosal (notH. B.), Steindachner

v.), Giinther

;

Barbus spilurus, Giinther.

;

Barbus micropogon

B. himalayanus, Day.
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F.

tor\ Ham. Buch.

Throughout Sind, India, and Assam,

but most abundant and largest in
16. B.

size

HEXASTiCHUS, McClelland.

near mountain-streams.
Elvers on and around the

Himalayas.
17. B.

Bowany

EOVANicus, Day.

River, at base of Neilgberry

hills.

18. B.

SOPHORE, Ham.

Assam and Khasia

J5uc7i.

Akyab and Moulmein.
Ham. Buch. "Western Ghauts

hills.

19. B. Stracheti, Day.
20. B. CURMUCA^,
21. B.

LiTHOPiDOS, Day.

22. B.

Thomassi, Day.

South Canara.

23. B. SPiNULosus, McClelland.

Sikhim.

South Canara.

24. B.

PULCHELLUS, Day.

25. B.

DoBSONi, Day.

Deccan.

26. B.

Jerdoni, Day.

South Canara.

27. B.

wtnaadeksts, Day.

Wynaad.

28. B. SiEPHENSoisriT, Day.
29. B. Neilli^, Day.

of India.

Soutn Canara.

Akyab.

Hills near

Tamboodra

river at Kurnool.

Western Grhauts of

30. B. MALABARicus, Jevdon.

Ladia, ex-

tending as far south as Courtallum.
31. B. INNOMINATUS*,

32. B.

compressus, Day.

33. B. Bltthii'^, Day.
34. B.

Day.

Ceylon.

Cashmere

?

Tenasserim.

MELANAMPYX^, Day.

Prom

the "Wynaad

down the

western Grhauts of India and rivers along their bases.
(b)

35. B.

(Capoeta.)

Witli 2 larhels.

MACROLEPIDOTUS, Cuv.

Sj'

Tavoy to the Malay

Val.

archipelago.
^

Labeoharhis
Cyprinus mosal and (? putitora), Ham. Buch.
Heckel; Barbus progeneius, megalepis, and onaerocephabis, M'Clel-

Includes

microlepis,

land

;

:

B. iniissulah, Sykes

;

;

B. Hamiltonii, Jerdon.

^

Includes Gohio canarensls, Jerdon.

3

Perhaps includes Barbus

^

Includes Leuciscus blnotafus, Blyth (not K.

^

Includes Capoeta maerolepidota, Blyth (not C.

^

Includes:— C»T/*M?«s/as«"«tos, Jerdon (not Bloeker)

Jchudree, Sykes.

B. arulius, Gllnther (not Jerdon).

&

v.

Hass.).

&

V.).
;

Barbus. Grayi,

Day

;

——
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36. B. chola',

Burma,

Ham. Buch.
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Throughout India, Assam, and

as far as Mergui.

37. B.

PARRAH, Bay.

38. B.

BURMANiCFS, Bay.

Malabar, Mysore, and Madras.

Mergui

in

Burma.

Siud, India (except south

39. B. TfiTRARUPUGirs^, If' C/eZ^a?j(^.

of the Kistna), and Assam.

Southern India south of the Deccan

40. B. DORSALis^, Jerdon.

and Ceylon.
41. B. KOLUS*, Sykes.

Central provinces, Deccan, and through-

out the Estna, Tamboodra, and Grodavery rivers.
42. B.

43. B.

and

Dbnisonii, Day.

Travancore hill-ranges.

Wynaad and Neilgherry

MELANOSTi&MA^, Bay.

hills,

rivers at their bases.

ABENATUS, Bay.

Madras.

45. B. PucKELLi, Bay.

Mysore.

44. B.

46. B. AMPHiBiFS*, Cuv.

Val.

Sf

the Western coast of India from

Central India and the Deccan

;

Bombay to Cape Comorin and up

the Eastern so far as Orissa.

"Wynaad and Neilgherry

47. B. ARULTUS'^, Jerdon.

western Grhauts as far south as Travancore

48. B.

MAHECOLA^, Cuv.

tern coast, also Ceylon

Coromandel

;

Sf

hills

From Cauara down

Val.

and

also rivers along their

;

the wes-

likewise along the lower part of the
.

coast.
(c)

Without

49. B. APOGON*, Cuv.

Sf

(Puntius.)

harhels.

Val.

Burma

to the

Malay

archipe-

lago.
1

Systomus immaculatits, Blyth

Includes:

Puniius perlee. Day; Barbua

;

and thermalis (not 0. & V.), Giinther.
Probably includes Cyprinus titius and tictis, Ham. Buch.
(? Systomus fristis, Jerdon)
Barbus tetraspilus and Layardi,
Includes

liacanthus, pt., sophoroides,
^

3

—

:

;

Glintlier.
'*

Includes Barbus Giientheri, Day.

^

Includes Systomus carnaticus, Jerdon.

•>

Includes Ptintius Hamiltonii, Day.

'

Includes Systomus rubrotinctus, Jerdon.

®

Includes Barbus filaonentosus, Gilnther (not C.

"

Includes

:

Systomus apogonoides, Bleeker

;

S.

&

V.).

macidarius, Blyth.

40*

MR.
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Assam, Lower Bengal, along the Coro-

50. B. AMBASSis, Day.
mandel coast to Madras.
51. B.

coNCHONius\ Ham. Buck.

Punjab, the Deccan, deltas

of the Ganges and Brahmapootra.
52. B. TiCTo",

Ham. Buch.

Sind, and throughout India

and

Ceylon.

Eastern Burma.

53. B. Stoliczkanus^, Bay.
54. B. PUNCTATus'',

55. B. GELTTJS^,

Malabar and Coromandel

Bay.

Ham.

G-anjam, Orissa,

Bucli.

coast.

Lower Bengal,

and Assam.
56. B. PHUTUNio®,

Ham. Buch.

Ganjam, Orissa, Bengal, and

Burma.
57. B. CuMiNGii^, Gunther.

Ceylon.

58. B.

NiGEOFASciATUs, Guuther.

59. B.

GUGANio, Ham. Buch.

60. B. STIGMA^, Cuv.

Val.

4"

Southern Ceylon.

Gangetic provinces and Assam.
Sind, throughout India,

Assam,

and Burma.
Sind, delta of Ganges,

CHETSOPTEEUS, M'Clelland.

61. B.

Assam.
62. B. THEBMALis, Guv.
63. B. TEEio^,

Punjab to Lower Bengal,

Ccylou.

Val.

<Sf

Ham. Buch.

Delta of the Ganges from the

also Orissa.

64. B.

PUNJAUBENSis, Bay.

65. B.

UNiMACULATUs, Blyth.

66. B.

Waageni, Bay.

Punjab and Sind.

Burma.

Punjab.

Ham. Buch. Delta of the Ganges, Central
and from Bombay down the western coast to

67. B. cosuATis^",

India, the Deccan,

Cottayam.
1

Includes Systomus fyrrhopterus, M'Clelland.

*

Includes St/stomus tripunctatus, Jerdon.

3

Includes Barbus

*

Includes Systomus conchonius, Jerdon (not H. B.).

*

Includes Cyprimcs canius.

^

Includes Systomus leptosomus, M'Clelland.
Includes Puntius phutunio, Bleeker (not H. B.).

7

M' Clellandi, Day

;

&

Val.)-

Ham. Buch.

Includes -.— Cyprinus sophore,

8

land

(not Cut.

pt.,

Ham. Buch.

Leuciscus Duvaucelii and sulphureus, Cuv.

;

&

Systomus sophore, M'ClelVal.

;

Pwitius modestus,

Kner.
9
10

Includes Systomus gibhosus, M'Clelland.
M'Clelland; Eohtee pangut, Sykes.

Jii^Awiiiis:— Systomus malacopterus,

—

; ;
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68. B. viTTATUs\ Bay.
and Ceylon.
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Cutcb, Southern India, Malabar coast,

69. B. EiLAMENTOSUS", Cuv.

<Sf

Canara, Malabar coast,'

Val.

a ad^ Southern India.

Ham. Buch.

70. B. puNTio,

Amongst the

Bengal and British Burma.

we find

foregoing 70 species oiBarhus,

6 restricted

Himalayas and rivers near their bases 10 to the Gangetic
delta and Assam, or Orissa, some likewise being found in Sind
2 restricted to Sind and the Punjab 2 to Assam 5 extend from
to the

;

;

Bengal, or

Assam

to

Burma

;

Burma

6 local to

;

;

3

Burma and

Malay archipelago 2 throughout India 1 from Central to
South India 1 Lower Bengal down the Coromandel coast to
Madras 3 Deccan 6 Mysore and Southern India 11 Western
coast and Ghauts 4 "Western coast and South India 3 Western
coast, South India, and Ceylon 5 Ceylon. Thus we find 2 species
the

;

;

;

;

;

;

;

;

;

generally distributed

25 found in the deltas of the Indus,

;

Burma 9 more
Madras 10 from
Central and Southern India 18 from the Western coast, some of
Avhich are likewise found in Southern India and 3 in Ceylon,
Out of 14 of the above spewhilst 5 are peculiar to that island.
cies found in Burma, 3 (none of which are found in India) extend
to the Malay archipelago.
Genus Nueia.
India, Ceylon, Burma, and the
1. N. DANEiCA^, Ham. Buck.
Ganges, or Brahmaputra, of which 5 extend to

are found in

Burma

;

;

1 species from Bengal to

;

;

Nicobars.
ELANGA**,

Genus Rasboea.
Ham. Buck. Gangetic delta, Assam, and Burma.

1.

E..

2.

E. DANicoNius^, Bleelcer.

of India, Ceylon to the
3. E..

Malay

West

Continent of India, Assam, and

BuCHANANi®, Bleeker.

Burma to

coast of Africa, continent

archipelago.

Pinang.
Kner.

1

Includes Puntius

^

Includes Systomus assimilis and madraspatensis, Jerdon.

3

Includes

Cyprinus sutiha and jogia,

Ham. Buch.

maorurus and thermophilus, M'Clelland

rostris,

Nuria

:

sopJiore,

alta,

BIyth

;

Esomus

;

Esomus

;

Perilampus recurvivittatus,

Swainson

and madraspaiensis, Day.

malaharicics

"^

Includes Leuciscus dystomus, M'Clelland.

5

Includes:— Cy^nwMS anjana, Ham. Buch.; Leuciscus rasbora and

M'Clelland

Jerdon
6

Val.

;

Easbora woolarce and

Includes
;

L. dandia, Cuv.

;

:

&

;

lateralis,

L. malabaricus, Caverii, and flavus,

neilgkerricnsis.

Cyprinus rasbora,

L. xantho gramme

Val.

Day.

Ham. Buch.

;

Leuciscus presbyter, Cuv,

and microcephalus, Jerdon.

&

—

;

MK.
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this genus, we find 1 extends from the GanAssam and Burma 1 from Africa, through India
and Ceylon, to the Malay archipelago 1 throughout India to
Pinang. The last two with such a wide distribution are subject

In the 3 species of

getic delta to

;

;

to considerable local variation

;

the

first, with

a less extended range,

is less variable.

Genus Aspidopabia.
1.

coast

A. mobar\ Ham. BucTi. Sind, India, except the western
and its southern portion (south of the Kistna), Assam, and

Burjna.

A. jata^. Ham. Buch. Gangetic delta and Assam.
species forming this genus are not found along the

2.

The two

western coast or Southern India

;

one extends to Burma.

Genus Eohtee.
Bakeki, Day.

1.

E/.

2.

R. Neilli, Bay.

Travancore.

Bowany

Eiver, at base of Neilgherry

hills.

Sind, throughout India (except the
3. R. COTIO^ Ham. Buch.
western coast and south of the Kistna), Assam, Burma.
4.

R. YiGORSTi'',

5.

E. Belakgeei*, Cuv.

6.

E, Ogilbii,

SyJces.

Deccan, Kistna and Godavery
Sf

Godavery

Val.

river

and Burma.

Deccan, Kistna and Godavery

SyJces.

rivers.

rivers.

Of the foregoing 6 species, 2 are restricted to the south portion
2 to the Deccan and rivers going from
of the western Ghauts
thence to the Coromandel coast 1 the Godavery Eiver and Burma
1 throughout India (except its southern portion), Assam, and
;

;

Burma.

Genus Barilius.
1.

B. vagea".

Brahmaputra

;

Ham. Buch.

also rivers

Deltas of Indus, Ganges, and

on the

hills in their vicinity.

^

Includes Aspidoparia sardina, Heckel.

^

Includes Leuciscus onargarodes, M'Clelland.

^

Includes

*

Abramis cotis, M'Clelland A. gangeticus, Swainson
and Alfredianus, Cut. & Val.
Includes Osteoh'ama rapax and cotio, Giinther.

5

Includes Systomus microlepis, Blyth.

®

Includes:

:

;

;

Leuciscus

Buvaiicelii

Opsarius isocheilus, and

alburmcs, Giinther

;

B. Bleekeri, Day.

(? pisca(orius),

M'Clelland;

JBarilius

—
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River Indus and

2.

B. MODESTUS^ Bay.

3.

B. EADiOLATUs, Qufither.

4.

B. SCHACEA^,

5.

B. BENDELisis^,

Ham.

its tributaries.

Gangetic delta and Assam.

BucJi.

India, both in the hills

and the Malabar

B. BAEiLA'*, Ham. Buch.

6.
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Central India.

Ham. Such.

plains (except Sind
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and

coast), also Ceylon.

Grangetic delta. Central Provinces,

and Lower Assam.

Orissa,
7.

B. Bakbei, Day.

8.

B. GATENsis'^, Guv.

Travancore
Sf

hills.

"Western Grhauts and Neilgherry

Val.

hills.

Western

B, CANAEENSis®, Jerdon.

9.

10. B. BAENA"^,

Ham. Buch.

coast.

Deltas of Granges and Brahma-

putra, also Orissa.
11. B.

Delta of Irrawaddi from Mandalay to

GUTTATUs, Bay.

Prome.
12. B. iiLEO^,

13. B.

Ham. Buck.

Poona

EvEZAEDi, Bay.

14. B. bola",

Bengal and Assam.

Ham. Buch.

in the Deccan.

Delta of Granges and Brahmaputra,

Orissa and Burma.

Of the 14

species of this genus, 5 are found in the deltas of

the Ganges and Brahmaputra, 2 of which extend to Central India

and Orissa 1 is restricted to Central India 1 to the Deccan 1
throughout India and Ceylon (except Sind and the Malabar
coast)
1 to the Indus and its tributaries
3 to the western
;

;

;

;

may

Opsarius bicirrhatus, M'Clellancl,

1

be this species.

2

Includes Opsarius cirrhatus, M'Clelland.

3

Includes

Cyjprinus cocsa, chedra,

:

chiaius, a,Tid e linff ulatus, M-'Clelland

Swainson
*

;

;

;

and

tila.

Ham. Buch.

;

Leuciscm bran-

Cyprinus apiahis, Yal.; Chedrus Grayi,

Leuciscus rubripes and Opsarius dualis, Jerdon.

Includes

land

;

:

Cyprinus chedrio,

Ham. Buch.

;

Opsarius anisocheilus, M'Clel-

Barilius morarensis, Giinthei'.

5

Includes Barilius rugosus, Day.

fi

Includes Opsarius malabaricus, Jerdon.

^

Includes

Opsarius fasciat^is, latipinnatus, and acanthopterus, M'Clelland

:

;

Barilius papillatus, Day.
8

Includes Opsarius maculatus and bravhialis, M'Clelland.

^

Includes

M'Clelland

;

:

Cyprinus goha,

Ham. Buch,

Leuciscics salmoides, Blyth.

;

Opsarius gracilis and megastomui,

——
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1 to the deltas of the

Burma

Ganges and Brahmaputra extend-

and 1 to Burma. The fishes of this
genus prefer rapid streams, and are frequently found ascending

ing eastwards to

;

rivers of the hills.

Genus Danio.
Deltas of
1. D. DEVABio\ Ham. Buch.
and Brahmaputra also Deccau.

rivers Indus,

Ganges,

;

Burma.

2.

D. SPINOSUS, Day.

3.

D. MALABARicus^, Jerdon.

Western

coast of India

and

Ceylon.
4. D.

^QUiPiNNATUs^, McClelland. Himalayas and rivers at
Assam, and Tenasserim.

their bases, Deccan,

D. DANGiLA'', Ham. Buch.
above Akyab.

5.
hills

6.

D. CHRTSOPS, Cuv.

7.

D. -NEiLGHEBRiENSis,

8.

D. BEEio^, Ham. Buch.

Sf

Delta of Ganges, Himalayas,

Bengal.

Val.
Bai/.

Neilgherry

Lower Bengal,

hills.

as far south as

Ma-

ulipatam.

Moulmein

D. ALBOLiNEATA^ Blyth.

9.

in

Burma.

D. NiGROEASciATUs, Day. Burma.
Of the 10 species oiDanio, 1 is found in the deltas of the Indus,
Ganges, and Brahmaputra; 2 along the Himalayas, Deccan,
2
deltas of Ganges and Brahmaputra to Burma 2 in Bengal
along the western coast, one of which extends to Ceylon; 3 in
10.

;

;

Burma.
P. ATPAE'',

1.
1

Includes

Perilampus

:

and cyaTwtmnia,
^

Includes

Jerdon

ricus,
tus,

Genus Peeilampus.
Ham. Buch. Sind, India generally, and Burma,

—(?

:

;

osteoffraphus,

M'Clelland

Devario M'Clellandi

;

Bleeker.

Chela alburna, Heckel)

Danio micronema and

;

Perilampus ca7iarensts and myso-

lineolaitos,

Bleeker

;

Paradanio aurolinea-

Day.

3

Includes Lenciscus lineolaius and Perilampus

4

Includes Perikcmpus

5

Includes

land

;

Danio

reticulattis,

Cyprinus chapalio,

:

lineatus,

Includes Danio StoliczJca, Day.

'

Includes
;

:

Blyth.

Ham. Buch.

Perilampus

;

striatus,

M'Clel-

Day.

^

M'Clelland

affinis,

M'Clelland.

Cyprinus cachius,

Ham. Buch.

Chela anastoma, M'Clelland

Paradanio clegans, Daj

;

;

Perilampus psilopferomus,

Perilampus macropodus, Jerdon

—
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P.

2.

tion),

laubuca\ Ham. Buck.

India (except

southern por-

Assam, and Burma.
Ceylon.

P. CETLONENSis, Gunther.

3.

its
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1 species found in Sind and throughout India and

India (except the southern portion)

Burma

1 in

;

and 1 in Ceylon.

;

G-enus Chela.

Deltas of Indus, Granges, and Brah-

Ham. Buck.

C. GORA",

1.

maputra, also Orissa.
2.

C. Sladoni, Bay.

3.

C. sARDiNELLA, Giiv. &f Val.

4.

C. uNTEAHi, Day.

Irrawaddi river.

Burma.

Coromandel coast of India from Orissa

to tlie Cauvery.
5. C.

Eivers in Mysore and Southern India.

ARGENTEA^, Day.

Eiver Indus and

6.

C. PUNJABENSis, Day.

7.

C :p^vijO*, Ham. Buch.

and western coast)

;

also

Western

C. Boopis*, Day.

9.

C. CLUPEOiDEs^, Bloch.

;

southern portion

coast.

Cutch, Central and Southern India

Burma.

10. C. bacaiIjA^,

and Madras

its

Assam.

8.

(not Malabar),

India (except

its tributaries.

also

Ham. Duck.

India, except Malabar, Mysore,

Burma.

Of the foregoing 10 species, 2 are extended throughout India
and Assam (except Malabar and South India), one of which
1 from Cutch through Central and Southern
reaches Burma
India (except Malabar) to Burma 1 through the deltas of the
Indus, Granges, and Brahmaputra, also Orissa 1 to the Indus
1 to the Coromandel coast and Southern India 1 to Mysore and
Madras ; 1 to the Western coast 2 to Burma.
;

;

;

;

;

;

1

Includes

? perseus,

—

:

(?

Cyprimis dancena,

M'Clelland

;

Ham.

P. fulvescens, Blyth

Buch.) Perilampus guttatus and
Laubuca giuttata, Bleeker.
;

;

^

Includes 0])&arius'pliolice'plmlus,'WG\'&W3x^A..

3

Includes

:

*

Includes

:

^

This

^

Includes

Sykes
'

;

may
:

Leucisciis acinaces, Cuv.

be Leuciscus acinaces,
Clu-pea

cyprinoides,

Leuciscus dussumieri, Cuv.

Includes:

& Val.,

— Opsarms albulus, M'Clelland
&

pt.,

Cuv.

Bloch
Val.

;

&

;

Pelecus
;

(? Peleciisdiffusus, Jerdon).

Val.

Chela

;

Opsarius leucerus, M'Clelland

Salmophasia ohlonga, Swainson.

pt.

Chela Owenii, Sykes.

;

halookee

affinis,

and

? teekaree^

Jerdon.

Leuciscus cultellus, Cuv.

&

Val.

;

.

—

;
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Co bit id in a.

Subfamily

Genus Botia.
1.

B. NEBULOSA, Blyth.

2.

B. DARio\

Darjeeling.

Delta of Granges and Brahma-

Ham. Buch.

putra.

B. GETo"\

3.

maputra

;

Delta of Indus, Ganges, and Brah-

Ham. Buch.

also contiguous districts.

ALMOEH^, Blyth.

Himalayas.

4.

B.

5.

B. Berdmorei, Blyth.

Delta of Irrawaddi river

also Te-

;

uasserim.
6.

B. histrionica, Blyth.

Pegu.

Species of this genus appear to thrive best on or near to hills
1

is

;

distributed through the deltas of the Indus, Ganges, and

Brahmaputra

,

1 through the deltas of the two latter rivers and

contiguous districts

;

2 restricted to the Himalayas

and 2 to

;

Burma.

Genus Acanthopsis.
1.

Burma

A. CHOiROERHTNCHus^, Bleeker.

Malay

to the

ar-

chipelago.

Genus Somileptes.
1.

S.

gongota\ Ham. Buch.

Himalayas, Assam, and Lower

Bengal.

Genus Leptocephalichthts.
1.

cept
2.

L. GUNTEA*,
its

Ham. Buch.

L. thermalis^, Cuv.

coast,

Himalayas, India generally (ex-

southern portion and western coast).
Sf

Southern India, Malabar

Val.

and Ceylon.

1

Includes Diaeantha flavicatida, Swainson.

^

IncliideB

^

Includes Prostheacanthus spectahilis, Blyth.

*

Includes

nicola,
5

Cuv.

Diaeantha zebra, Swainson

:

Cohitis eueura,

:

&

Includes

:

Val.)

;

Cobitis balgara,

^

Swainson

Includes

t acanthus

:

;

;

Misgicrnus

— CoSe'fe

agrensis,

;

C. oculata,

M'Olelland

;

(? C.

am-

Camthoflirys albescens and Somileptes bispinosa, Swainson_

Schistura aculeata, M'Clelland
olivaceus,

Ham. Buch.

Botia rostrata, Giinther.

;

Ham. Buch.
Cobitis

lateralis,

(? C.

phoxocheila, M'Olelland)
;

Canthophrys

vittatiis

and

Giinther.

car7iaiicus, mysorensis,

Day.

;

maya, Sykes

and

?

rubripinnis,

Jerdon

;

Pla-

——
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3.

L. Bebdmorei',

The 3

Moulmein

jB/j/^7?.

in

Burma.

species of this genus have a local distribution

ing from the Himalajtas as far as Southern India

and Ceylon

India, Malabar,
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;

;

1 extend-

1 Southern

and 1 Eastern Burma.

;

G-enus Acanthophthalmus.
1.

A. PANGtiA^, Ham. Buck.

portions of British and

North-east Bengal and northern

Upper Burma.
Grenus Apua.

1.

A. PUSCA,

1.

J.

Pegu.

Blyili.

Genus Jerdonia.
MACULATA, Day.

Madras.

Genus Nemacheilicthts.
1.

N. EtrppELLi, Sykes.

1.

N. EvEZAEDi, Day.

Deccan.

Genus Nemacheilus.
Poona in the Deccan.

2.

'S.VKYOTSA.c^v^^, McClelland.

3.

N. RUBiDipiNNis"*, Blyth.

4. N".

(except

BOTiA",

Assam.

Tenasserim.

Prom

Ham. Buch.

Sind, throughout India

southern portion and Malabar coast).

its

5.

IS".

MONOCEEos, M'Olelland.

6.

]Sr,

PULCHELLTJS, Day.

Assam.

Bowany

Eiver, at base of Neilglierry

hills.

7.

N. siNUATUS, Day.

8.

N. GuENTHEET, Day. Hivers along slopes and base of Neil-

gherry
9.

"Western Ghauts.

hills.

N. SEMiAEMATUS, Day.

Neilgherry
10.

Eivers along slopes and base of

hills.

N. COEICA^, Ham. BucJi.

Delta of Ganges and Brahma-

putra.
^

Includes Acanihopsis micro'pogon, Blyth.

^

Includes

:

cinnamomea,

Cobitis

M'Olelland

;

Canthojphrys

rubiginosus,

Swainson.
3

Includes AcantJwcobitis longipinnis, Peters.

*

Includes Cobitis semizonata, Blyth.

5

Includes

:

Cobitis

scaifim^ma, M'Clelland

bilturio,
;

Ham. Buch.

C. more^,

Sykes

;

C.

;

hiimi.cronata, ocellata,

macheilus aureus, Day,
^

Includes:

and

Somileptes unisimia, Swainson; Ne-

Schistur a punctata, M'Clelland

;

Acoitra cincrea, Swainson.

—
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11.

N. bupicola\ M'Clelland.

Himalayas.

12.

N. MONTANUS, M'Clelland.

Himalaya)-'.

13.

N. STEiATUS,

14.

N. MULTIPASCIATUS", Bay.

Himalayas and Assam.

15.

IS".

Denisonii^, Day.

D eccan,

"Western Grhauts.

Dai/.

Mysore,

and western

Ghauts.
16.

N. NOTOSTIGMA,

17.

N. zoKALTEENANS, Blyth.

18.

N. LADACENsis, Gunther.

19.

N. ZONATUS^, M'Clelland. Prom the Punjab, throughout
Provinces, Bengal, Assam, and Orissa.

the

Ceylon.

BleeJcer.

Tenasserim provinces.
Tibet.

N.W.

20.

N. ciNCTiCAUDA, Blyth. Burma.

21.

N. TKiANGULAEis, Day.

22.

N. SAVONA*, Ham.

23.

N. Beavani^, Gunther. From Orissa

Travaucore

N.W.

Bucli.

hills.

Provinces and Bengal.
to

Mysore and South

India.
24.

N. SPILOPTERUS, Cim.

^

Himalayas, Assam, Cochiu

Val.

China.
25.

N. MAEMOEATus^,

26.

N.

27.

N. BUTANENsis, M'Clelland.

28.

N. GRACILIS, Day.

Cashmere Lake.

HecTcel.

^'iOJjic'L^M^, Steindachier.

Himalayas and Tarkand.
Boutan, in the Himalayas.

Head-waters of Indus in the Hima-

layas.

29.

N.

TUEio'',

Ham. Buch.

Assam.

Of the 29 species of Nemaclieilus, 8 are found in the Himalayas,
one of whicli extends to Tarkand and another to Assam 1 extends
;

to the Himalayas, Assam, and Cochin China
1

Perhaps includes

2

Includes

:

—

(?

;

2 to Sind and India

Cohitis microps, Steindachner.

Schisfura

subfusca,

M'Clelland)

;

Nemacheilus montamis,

Gunther (not M'Clelland).
3

Includes Cobitis montanus, Jerdon (not M'Clelland).

*

Includes Nemacheilus mugah. Day.

5

Includes Aooura obscura, Swainson.

6

Includes N. chryseus, Day.

"^

Includes Cobitis vittata, Heckel.

8

Includes:

^

Includes:

Swainson.

Cobitis tenuicauda, Steindachner

— Co6Ji;«s^jMos«, M'Clelland;

;

C. Griffithii, Giinther.

C. arcnata,ys.\.: Acoiira argcntafa,

—
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southern portion and Malabar coast)

the Granges, one of which extends to

Assam

;

;
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2 to the delta of

3 Assam

;

1 Orissa

and Southern India; 1 Poona; 7 "Western Ghauts and rivers
along their bases 1 Ceylon 3 Burma.
Although these fish are common enough in the waters of the
plains, they are still more numerous in those of the hills.
;

;

Family CLUPEiDiB.

Members

of this family are found in the fresh waters of India,

but they can only be considered accidental residents

Some, as the

there.

anadromous, and only ascend
Others which are more constant

hilsa {Clupea ilisha), are

the rivers to deposit their ova.

are few in number, and probably descendants of
some whose progenitors have had their return to the sea cut off,
and have thus become freshwater forms.

residents

Family

NoTOPTERTD^.

Genus Notopterus.
KAPiRAT^ Xac^^eJe. Throughout the fresh waters of the
Malay archipelago.
Sind, Lower Bengal and Assam,
2. N. CHiTALA^, Sam. Buch.
Burma and Siam to the Malay archipelago.
1.

N',

plains of India to the

This genus

is

also represented in Africa.

Family

SYMBRANCHIDiE.

Three genera have representatives in India.
1. Amphipnofs^, Muller.
India and Burma.
2.

Burma, Malay archipelago, and

MoNOPTEEUs'*, Lacepede.

China.
3.

1

Includes

Notopfcrus Pallasii and N. bontianus, Cuv.

;

Notopterus ornatus, Gray

:

hypselosoma and N.
3

species belonging to this family.

G^mnotusnotopferus, Tallas; Clupea sinura,Bl. Schn.

Includes:

badjee, Sytes
-

India to the Malay archipelago.

Stmbranchits*, Block.

The following are the

lopis,

Fluta, Bl.

:

;

Mystns

Val.

Buchanani, Cuv,

&

Val.

;

N.

Bleeker.

Includes Pneumabranchus,

4 Includes

iV.

;

&

pt.,

Schn.

;

M'Clelland.
Ophicardia,

M'Clelland

;

Apterigia,

Basi-

lewski.
5

Includes

non, M'Clell.

:

— Unibranchapertura, Lacep.

;

Tetrabranchus, Bleeker.

;

Pneumabranchus,

pt.,

and Ophister-

——
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Grenus Amphipnous.

1,

Ram. Buch. Punjab, throughout Bengal and
through Assam to Burma.

A. cuchia\

Orissa,

Genus Monopterus.
1.

M. JAVANENSis",

Burma, Malay archipelago, and

Lacep.

China.

Grenus Stmbranchus.
1.

S.

pelago,

BEMGALENsis^, MClelland.
and the Philippines.

The foregoing freshwater

fishes alluded to as existing in India

and Burma belong to sixteen
follows

India to the Malay archi-

families'*,

which are distributed as

:

Scisenidse,

Grobiidse,

Scombresocidae,

Ehyuchobdellidse,

Mugilidse,

Siluridse,

Cyprinodontidse, Cyprinidse, Mursenidse,

which have representatives in the

Palaearctic, African,

all

of

and Oriental

Percidse group Apogonina, Labyrinthici, Notopteridse,
which belong to the African and Oriental regions. Nandidae
group Nandina, Ophiocephalidse", Symbranchidae, and Chromides,
all of which are restricted to the Oriental region except the last,
which has a representative in Madagascar.
By giving every genus and species and adding their synonyms
in the form of notes, all question as to what are included in these

regions.

Some

papers must be set at rest.
^

Includes:

and

2>rosus,
2

Cantor
ardson
^

;

;

;

;

may

consider that I

Pneicmahranchus

strlatics, le-

albinus, M'Clelland.

Includes

Eleeker

authors

Ophichthys pimctatui^, Swainson

:

— Unibranchapertura

Ophicardia

Monopterus

Icevis,

Phayriana,

cinereiis,

Lacep.

M'Clelland

;

;

Symbranchus euryehasma,
Symbranchus grammicus.

xmithognathus, marmoratus, and helvolus, Rich-

Apterigia saccogularis, nigromaculcita, and immacidata, Basilewski.

Includes

:

Symbranchus immaculatits. Cantor

;

Tetrabranchus

microph-

thalmus, Bleeker.
*

the

Mr. W. T. Blanford, in his excellent paper on "The African Element
Fauna of India," in the 'Ann. & Mag. of Nat. Hist.' Oct. 1876, observes

the zoological productions of India

:

of

— " I have long been convinced that many of

the usual generic groups are artificial
phical distribution

in

;

and some are even founded upon geogra-

—forms which inhabit Africa being placed in a different genus

from those which inhabit India on account of a difference in the locality, and
not of a difference in structure." However well such a remark may apply to the
other branches of zoology, I do not think
^

it is

correct as regards ichthyology.

I have obtained Ophiocephalus gachua from Beloochistan

been taken in Afghanistan, or

localities

;

it

has likewise

within the Pal«arctic region.

—

—
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have unduly multiplied some species, considering local varieties

by referring to those enumerated it will be
Others, I know, think that some
to.
which T have placed as synonyms should be given as species.
Anyhow, by following out every form as I have done, I have tried
to obviate one of Mr. Blanford's objections, that " with only the
facts procurable from museum catalogues and other published
works, I know from experience that it is impossible to ascertain
the numerous errors comcorrectly the details of distribution
mitted by the older naturalists, by whom the term India was used
in the very loosest and vaguest sense, have but rarely been elimiuated and it is constantly the practice in monographs and catalogues to quote species and genera as found in two localities
the old and erroneous one, and the real locality subsequently discovered" (Ann. & Mag. Nat. Hist. 1876, xviii. p. 278).
The fishes I have enumerated belong to 87 genera, thus disas

more appropriate

;

easy to erase those objected

;

;

tributed

:

No. of genera in India.

—
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tabulate the 369 Indian freshwater species in the

manner, they

will

be found thus distributed

No. of species in India.

:

same

.

.
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from this consideration whether at some earlier period of the
world's history a migration of fishes occurred from the north,
and as they travelled south some found their way into Africa,
others into India; while as their distance from their base increased,
and due to climatic and other disturbing causes, they became modified as we now find them.
Although all the genera of fishes
which I have alluded to as common to Africa and India are freshwater, some are commonly residents within tidal influence.
I
will therefore subdivide the

14 genera into (1)

forms, and (2) those which contain

strictly freshwater

some representatives which

reside in the sea-

Genera.
f Mastacembelus

.

Gobius

Ethiopian

Mediterraneo-

subregion

Persic subregion.

W.

Africa.

Present.

All.

I

Clarias
I

[

Discognathus
Labeo
Bar bus

All.
.

Barilius

(^

Rasbora
Notopterus

f Perioplithalmus

Eleotris
I

{

g=2

Cyprinodon
I

l^

It

Belone
Haplochilus

E. Africa.
All.
All.

E. Africa.
E. Africa.
W. Africa 1
E. & W. &

Absent.

S. Africa.
All.

Present.

E.
E.

Absent.

would thus appear that the irruption of the majority of the
common to Africa and India must have been by

freshwater forms

way

of the Mediterraneo-Persic subregion.

"We have now

to consider

what freshwater

fishes

are found

in the various subregions of the Oriental region, and which are
peculiar to each.

I propose taking Mr. "Wallace's subdivisions,

having the deltas of the Granges, Indus, and the Brahmaputra as the
boundaries of the Hindustan subregion on the N.W., N., and N.E.,
extends to the Ceylonese subregion. The
commences on the western coast below Goa,
and includes Canara and Malabar with the western Grhauts to
Ceylon passing along the Neilgherries, its fish fauna in Mysore
while in the Carjoins with that of the Hindustan subregion
Out
natic it extends in like manner as high as the river Kistna.
while on the S.W.

it

Ceylonese subregion

;

;

1

This Malayan element in West Africa corresponds with what has been ob-

served in

mammals and birds.
ZOOLOGY, VOL. XIY.

LINN. JOUEN.

—

41

—
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of 73' genera present in the Hindustan and Ceylonese subregions,

we

find

73

them thus

geaei'a,

distributed'^

:

where distributed.

Hindustan, Ceylon,Burmah to Malay
archipelago

Hindustan and Ceylon subregions...
to

Burma

or beyond
Hindustan subregion
,,

,,

to

Burma

or

to

Burma

or

beyond
Ceylonese subregion
„

„

beyond

Out of the foregoing 73 genera of freshwater

fishes

which are

found in the Hindustan and Ceylonese subregions, no less than
62 extend to Burma or the Malay archipelago, or to both
;

whereas only 15 are common to the Palsearctic region.

Thus we

not only observe the comparatively small amount of the Ethio-

pian element in the Indian fish-fauna, but also find that (exclu-

ding the Himalayan forms) the ichthyology of India and Ceylon
is

far less Palaearctic

than

it is

Malayan.

The Oriental genera (excluding the Himalayan) which are
distributed more or less through its subregions of Hindustan,
Ceylon, Burma and Siam, and the Malay archipelago, but possess
neither Ethiopian nor Palsearctic representatives, are as follows
1.

Nandus,

2.

Pristolepis, 3. Sicydium, 4. OphiocepJialus,

6.

Anahas,

7.

Poly acanthus,

8.

Osphromenus,

5.

:

Channa,

9. Liocassis, 10.

Pan-

gasius, 11. Pseudeutropius, 12. Callichrous, 13. Wallago, 14. Cliaca,
15. Pagarius,
1

16. Glyptosternum,

17.

Homaloptera^ 18. CirrTiina,

The Burmese and Himalayan genera which

ai-e

not

common

to

Hindustan

are omitted.
is to be regretted that, with the exception of some portions of the Himaand the western Ghauts of India, the hill-ranges scattered over Hindustan
have not had their fishes sufficiently collected. H. D. Thomas, Esq., of the
Madras Civil SerYice, has lately sent me a collection made on the Sheverry
hills in Madras
and they are identical with those of the neighbouring
^

It

layas

;

plains.

,

; ;

:
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19. Thynnichthys, 20. Chela, 21. Botia, 22. Acanthopsis, 23. Lepidoceplmliclithys, 24.

Among
region

AmpMpnous,

25.

SymhrancJius, and 26. J£o-

those genera whicli are restricted to

we have

:

—

Hindustan subNangra, 5. Ps^-

tlie

1. Ailia, 2. Ailiclithys, 3. Sisor, 4.

Icrhynchus, and 6. Somileptes, all being found in the deltas of the
rivers Indus, Granges,

and Bramaputra, or

stricted to the Ceylonese suhregion
nia.

The following are found

siibregions, also in

Burma:

4. AjnhlypJiaryngodon, 5.

plotus,
1.

and

9.

—

1.

1.

Etroplus,

in the Ceylonese

2.

Danio,

6.

7.

Jerdo-

and Hindustan

Badis,2, Saccobranchus,3.

Nuria,

Re-

their aflSuents.

we have

Perilampus,

JRoJitee,
8.

Semi-

Amphipnous. Restricted to Hindustan and Burma

Trichogaster,

2.

Erethistes, 3. Bita, 4. Silundia,

5.

—

EutropiicJi-

and 9. AcantJioplithalmus.
examined what the Indian freshwater fish-

thys, 6. Gagata, 7. Catla, 8. Aspidoparia,

Having thus

briefly

fauna is as a whole, we next come to the consideration of wTiat

is

the

Fish-fauna of Ceylon ? Here a great difficulty exists, as the fishes
of that island still remain to be thoroughly worked out, Bieeker's
Cobitoides et de Cyprinoides de Ceylan unfortunately does not
enumerate the localities whence his examples were obtained
consequently one is ignorant as to whether they came from the
northern or southern districts, or from both. And this question
is important when examining into the zoology of that island, the
'

'

southern portion consisting of hill-tracts which Mr. Blanford
classes with

"

Malabar and the

India from Cape Comorin to a
of

hills

river."

low country on the west coast of
north of Bombay, and a range

little

near the same coast as far north probably as the Tapti
The northern portion of Ceylon, he considers, belongs to

the Indian province or subregion.

as

Some materials, however, exist for investigating this question,
we know of 41 species of freshwater fishes belonging to 29
The genera

genera inhabiting Ceylon.

consist of 9 Acantho-

pterygians, 6 Siluroids, 1 Scombresocid, 1 Cyprinodont, and 12

Cyprinoids, with one exception,

all

having representatives in

Malabar, the single exception being the genus Channa, very
closely allied to the ubiquitous Indian genus Ophiocephalus, from

which

it is

The 41

separated because

species consist of

:

it is

deficient of ventral fins.

— 13 Acauthopterygians, 9

extend through India and Ma,labar
bar; 1 to Java and China;

;

of which

1 to Southern India and Mala-

whilst 1

is

restricted to

Ceylon.

7 Siluroids, 4 of which are distributed through India and Malabar

41*
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1 to South India and

Ceylon.

Malabar

1 Scombresocid,

;

1 to Java

common

prinodont, found also in Malabar.

;

to India

and 1 restricted to
and beyond. 1 Cy-

19 Cyprinoids, 3 of which are

distributed through India and Malabar, 1 extending to Africa
to South India, 5 of which are also found in

excluding Malabar

;

2 to Malabar

;

Malabar

;

6

1 to India,

;

while 7 are restricted to

Ceylon.

In

short, the freshwater fish-fauna of Ceylon

slight

would show a very

connexion with Africa, and that only through the same

genera being distributed throughout India and Malabar
certainly there exists a

Malayan^ element, to which I

;

but

shall refer

further on.

The Malabar fish-fauna is intimately related to that of Ceylon
and (but to a decreased extent) with that of the southern portion
of the Coromandel coast, as some species extend their range as
far as the Kistna.

The following Table

will

show the

relation-

ship of the Ceylonese freshwater fish-fauna to that of the remainder

of the region on the continent of India, also

the Hindustan subregion or elsewhere.

how

it

agrees with
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the 29 genera present in the island of Ceylon.
Present on the mainland
of the Ceylonese
subregion.
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Genus Channa is
0. gachua is found at the Andaman Islands.
found in Ceylon and China, but absent from intermediate localities.
Poly acanthus signatus has only been taken in Ceylon and
Genus Etroplus through the Ceylonese subregion, and an
genus in Madagascar. Genus Silurus, Himalayas to Akyab,
Tenasserim, Cochin China, the Malay archipelago and beyond also
Eastern Europe and Turkestan, and along the Malabar Ghauts
Java.

allied

;

but

not found in the Hindustan subregion.

is

Exostoma along the

Assam, Pegu, Tenasserim, and the confines of China.
Haplocliilus fancliax from the Hindustan subregion, through
Burma and Siam to the islands of the Malay archipelago, and is also
common at the Andaman Islands. 8capModon from "Western
Asia to the Sind and the Punjab, and along the western Ghauts,
but is otherwise absent from India. Nuria danrica extends from
the Ceylonese and Hindustan subregions to Burma and the NicoHimalayas

to

is absent from the islands of the Malay archipelago.
Somaloptera Brucei and H. maculata are common to the Hima-

bars; but

layas

and the western Ghauts of India, but are absent from the

Hindustan subregion.
The preceding and other somewhat similar instances ofier a
wide field for conjecture as to how these fishes came in such localities, and by what means they have spread to more distant
but before ofiering any remarks on the subject, it
districts
will be necessary to digress a little, and refer to the opinions of
others who have written on this question.
Geologists have pointed out that the plains of Hindustan are
Tertiai'y with a few isolated patches of Secondary rocks, and the
peninsula in the later Tertiary epoch was an island, an arm of the
sea existing along the present deltas of the Ganges and the
Indus. Ceylon and South India consist (at least on the western
Ghauts) mainly of granitic and old metamorphic rocks and they
probably formed during a portion of the Tertiary period a large
continent, the zoology of which had a close affinity to that of the
;

;

Malayan

region.

Dr. Stoliczka observed that "

it

does not appear improbable

that the fauna of India was at some remote period chiefly or alto-

gether Malayan, and that

it

had been more or

less destroyed in

those parts which were affected by the enormous volcanic erup-

Trappean formation of Central and
must have been somewhere about that time
when a communication was established between India and Africa,

tions, characterized as the

N.W.

India.

It

:
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and when African forms were enabled to travel eastwards and atThe immigration from the west must
have been considerable for it seems to have greatly checked the
further development o£ the Malayan fauna, which remained pretain a firm hold in India.
;

served only on the more elevated hills, chiefly those consisting of
gneissose and metamorphic rocks " (Proc. As. Soc. 1871, p. 84).

In short, many zoologists consider that the Indian fauna was
that something occurred
which acted injuriously on that fauna while a communication
formerly very similar to the Malayan

;

;

occurring with Africa, and perhaps due to the Indian climate betropical, a development of African forms occurred,
but that this commingling did not take place on the more elevated

coming more

was a large irruption of Malayan
Burma and
Eastern Bengal, and that they overran the Hindustan subregion.
The distribution of the freshwater fishes in these regions ought
to give us some facts which support or refute these opinions for
although marine fishes can ascend into fresh water, and should
regions

that afterwards there

;

forms due to a connexion being formed between

;

ofi", they are able to make it their
not so with true freshwater forms, which never breed

their retreat to the sea be cut

home,

it is

any length of time. Thus
the freshwater forms are unable to pass from the mainland to
islands' they must have a freshwater channel up which they can
proceed but for this to exist, a land-continuity becomes necesin the sea,

and cannot

exist in it for

;

;

sary.

Land connexion

alone between two continents

may

not

were present, it does not neAgain, a
cessarily follow that freshwater would be also there.
mountain-chain may extend across the isthmus over which freshwater fishes would not be able to pass.
It has been advanced that freshwater fishes have two modes of
dispersal
(1) carried by external agency out of one river-system

always be sufB.cient

:

;

as even if such

—

from the mainland to islands (2) by river-sytems
due to some cause commingling and permitting the fish to

to another, or

;

migrate.

Under the head of external agency, the action of hurricanes
and whirlwinds have been adduced, when with the downpour of
^

Wallace observes of Amphibia

—

" Salt

water

is

fatal to

tbem

as well as to

and deserts and oceans would probably form the most effectual
whereas both snakes and lizards abound in deserts,
barriers to their 'dispersal
and have some means of occasionally passing the ocean which frogs and sala-

their eggs

;

;

manders do not seem

to possess."

570

MR,

water

Y.

DAY ON THE QEOGKA.PHICAL

are said to have descended, it is assumed in a living
but of the instances 1 have had unequivocal evidence of,
they were invariably dead, sometimes putrid. Proof of their
state

fislies

;

descending alive

is

yet wanting.

Then

birds.

it

has been stated, on the

may be

authority of Grmelin, that fish-eggs

carried by aquatic

It appears hardly credible that fish-eggs could be swal-

lowed by birds and subsequently extruded per anum with their
If the fish were ovi-viviparous, the mothers (inside whom were fertilized eggs) might be swallowed, and thus
the eggs might (?) be extruded with the vitality unimpaired. But
vitality intact.

there are no Indian freshwater fishes which are ovi-viviparous; and

the aquatic bird which swallowed the unfertilized fish-eggs would
hardly assist in producingfish.es in distant localities. That some
birds might gorge themselves with

some

distance,

fish-

might disgorge some,

is

not improbable

such a manner fishes might be distributed.

some marine forms of Siluroids

and having flown
and in
In fact, in India we

eggs,

;

which the males carry about
Waterbeetles are likewise believed to occasionally convey fertilized fisheggs from one piece of water to another, and sometimes without
see

the eggs in their mouths until the

in

young are hatched.

destroying their vitality.

Respecting river-systems, by commingling (due to changes in
from other causes), enabling fish to migrate, such appears

level, or

to be very likely.

One might

take as an example

how some

of

the Himalayan streams go to the Indus and western coast of

and others descend to the Granges and pass to the Bay of
Here a communication by their lateral branches might
occur during some period of flood.
But I have shown that some fishes of the western coast of India
and Ceylon have a very peculiar distribution present along the
mountain-summits or some distance up their sides, they are absent
from the plains, but reappear in the Himalayas, in Burma, Siam,
the Malay archipelago, or China.
The geographical distribution of the amphibious Oriental family
India,

Bengal.

;

of Ophiocephalidse

is

well worthy of an attentive investigation.

Species extend through vast districts.

Thus

0. striatus

is

found

throughout the fresh waters of the plains of India and Ceylon,

Assam, Burma, Siam, and in most o£ the islands of the Malay
archipelago.
This would be one reason for believing either that
these freshwater fishes at a former period could inhabit the sea

and thus extend from island to

island, or else that land

once joined

;
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these islands together and to the mainland, while over this land
were streams or ponds of fresh water along which these fishes
went.
0. gachua is first met with at Guadur, also on the hills of
Beluchistan and Afghanistan it extends through the Indian and
Gey Ion subregions, Assam, and Burma while, as I have formerly
;

;

remarked,

it is

common

in the streams at the

Andaman

Islands.

by the same
theory of a former land-connexion with the mainland the distance is too far for any accidental cause to have occasioned its

I can only account for their presence in such a spot

;

presence there.
O. micro-peltes is present in the rivers of Canara and Malabar,
absent from the plains of India and Burma, reappearing in Siam
and is distributed through the fresh waters of the islands of the

Malay

archipelago.

The

allied

genus Channa

is

also

Ceylon, but disappears between that island and China.
coid genus JPristolejpis exists at the base of the Malabar
is

found in

The

per-

hills,

but

The amCeylon and

not found elsewhere in India, reappearing in Burma.

phibious Folyacanthus signatiis

is

only found in

Java.

The

delicate little HajplocMlus panchacc is distributed in the

fresh waters of the

Andaman

Islands,

and

is

likewise found through

the Ceylonese and Hindustan subregions, also in
islands of the

But

Malay

Burma and

the

archipelago.

the Nicobars give us another freshwater fish which

is

ab-

Malay archipelago, but present on
the mainland of India, Burma, and Siam, whence it has probably
spread it is the little Nuria danrica, of which Mr. Ball brought
sent from the islands of the

;

several examples from the Nicobars.

Amongst
may occur.

the Siluridae
Clarias

we

magur

find
is

somewhat the same distribution

found throughout India, Burma,

and the Malay archipelago, C Teysmanni in Ceylon and Java,
and C. Dusswnieri along the coasts of India and the islands
of the Malay archipelago, these last two, so far as is known,
being absent from the intervening
Thynnichthys

Godavery

is

districts.

The Cyprinoid

also a resident only in the Deccan, Kistna,

rivers in India, reappearing in the islands of the

and

Malay

archipelago.

These examples of distribution are not peculiar to fishes, but
and would seem

are seen in other divisions of the animal kingdom,

must at a former period have existed a
land communication between Malabar and Ceylon and the Malay

to point out that there

;
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peninsula, and which

may have embraced

the

Andamans and

Nicobars.

Mr. Kurz (Joiirn. As. Soe. 1876, p. 105) observes that "the
Nicobars form a link in the chain of islands that stretches up from
Sumatra to the Arracan Yomahs (mountains), and they are in
probability the remnants of a mountain-range that

all

connected

Sumatra (and more especially the Nias Islands, where the same
sandstone prevails as that of the Andamans and Arracan) and
Arracan at a time when the sea covered the vast alluvial plains of
the Granges and the Indus, thus rendering Hindustan an island
subsequent to

probable connexion with Africa."

its

"Were the chain of mountains carried from about the Nicobars

we should thus have the means
Malay peninsula and the Ceylon
this manner understand how fresh-

to the west and joined to Ceylon,

of communication between the

we could in
water fishes might be absent from the subregion of Hindustan,

region complete

:

but present on either

side, as

has been advanced, the
continent

Bay

now submerged, and

lonese subregion received

Ceylon and Burma.

Perhaps, as

of Bengal was a portion of a large

its

it

was by that route that the Cey-

Oriental forms of animal

life at

a

time when the plains of Hindustan were submerged.

That

would

this region did not

extend to Madagascar or the Mauritius

be demonstrated by the freshwater fishes
for we do not find (unless they have been introduced) Ehynchoalso appear to

bdellidae, Ophiocephalidse,

nor the genera Poly acanthus, Osphro-

memis, Trichogaster, nor any of the Indian genera of the Siluridse,
Cyprinodontidae, Cyprinidae, or Symbranchidfe ^

But

in the higher elevations of the western

Ghauts I have ob-

served that forms occur similar to those of the Himalayas, and

on the Malay peninsula and in the
upon the genus Scaphiodon extending from the rivers of Syria, Palestine, and Asia Minor
to Sind, where they have representatives in the hills, and also to
also having representatives

Malay archipelago

Salt range

the

Grhauts,

;

I have also remarked

of the

Punjaub.

Passing along the western

we again come upon the same genus, which extends

the most southern extremity of the Neilgherries^.
1

See

^

I

'

Poissons

may

cle

Madagascar,' Bleeker, 1874.

also suggest

an alternative

genus

Java and Sumatra

exists in
is

Homaloptera Brucei and H. macu-

The
we can also trace it up the Tenasserim coast,
absent from the Hindustan subregion. It would seem to have spread
found in

it

route.

western Ghauts and also on the Himalayas.

lata are both

but

to

In a similar

tlie

;

;
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I have taken the Siluroid genus Euglyptosternu^n from

the rivers of the
the

FRESHWATBE FISHES.

Jumna at

hills

captured in Syria.
distributed

of N.E. Assam, from the upper portion of

the foot of the Himalayas, and

it

likewise has been

Barilius, likewise found in East Africa, is

Hindustan and Ceylonese subregions,

to both the

extending into the Himalayas, and also distributed along the

western Ghauts to Ceylon.

These facts, if they prove any
would serve to show that at a former period a communication must have extended up the western coast of India to
Sind and as we do not find African types represented on the
thing,

;

western Grhauts,

we may

infer that such occurred prior to the

communication which took place between Africa and India. If,
however, one genus of Carps could pass this way, so could another
and by this route the means of extension to the Himalayas would
have been open while by Ceylon and the Andamans fishes might
also have extended to the Malay peninsula or the islands of the
;

Malay

archipelago.

I will but briefly remark upon the freshwater fishes of the

Himalayan

region, as I have elsewhere (" Fishes of

P. Z. S. 1876, p. 781) followed out their distribution.

two great

classes, the Tartarian

Tarkand,"

We

find

fauna from the Palsearctic region

above the Himalayan descending to where
tan forms.

It

must not be forgotten

in

it meets the Hindusworking out the details

of these regions, that vast valleys having a tropical temperature
exist in the

Himalayas

and here some Indian forms have found

;

congenial homes.

The ScMzothoracincB, or hill Barbels, are entirely distinct from
any low-country forms, consisting of Carps more or less covered
with minute scales or destitute of any ; a membranous sac or slit
exists anterior to the anal fin,
vertically -placed scales

and

arranged

is laterally

hounded hy a row of
and which are con-

liJce eave-tiles,

The genus Oreinus is that
most frequently observed by European visitors to India, as it is
found along the sub-Himalayan range it is possessed of a transverse inferior mouth, and a sucker behind the lower jaw, demonstrating its necessity for some mechanical apparatus to enable
tinued along the base of the anal fin.

:

it

to withstand the force of the hill-torrents.

the higher and less precipitous regions
from the Malay archipelago

;

but

it is

we

As we ascend

find the

to

gape of the

remarkable that the same species should

only be found in two such widely separated localities as the Himalayas and the

Ceylonese subregion of India.
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transverse,

is

anterior in

tlie

various genera

;

but the

most commonly compressed, and the dorsal fin armed
with a strong, serrated bony ray.
Having thus briefly shown the distribution of the Indian freshwater fishes, and traced out the countries from which they have
head

is

been derived, we come to the question. What are the most
families having representatives in India

typical

?

Those most extensively distributed are the Ophiocephalidae and
Symbranchidae, to which I have already alluded as strictly Oriental forms possessing an amphibious respiration

next

:

we have

the Labyrinthici, also Oriental, but with some African representatives which, however, do not extend to India

the Oriental

;

genus Anahas extends from Assam to the eastwards
nus from N.E. Bengal and Assam, also to the east

have a more

local range, as Trichogaster,

;

;

OspJirome-

some

whilst

from the Hindustan sub-

region to Burma.

Doubtless the Siluridse and Cyprinidse are the forms most prevalent in the Indian fresh waters, the former being represented

by

26, the latter

by 35 genera.

I propose first to investigate the

Cyprinidse, as they appear to be of a
arctic) origin

nidse the first thing that

deserves attention

means of respiration to the

ditional

more northern (if not PalseAmongst the Cypri-

than the scaleless Siluroids.

gills,

as

is

the absence of ad-

we

see in the

Acan-

Ophiocephalidae and amongst the Laby-

thopterygians (as in

an addenda which is likewise seen amongst the Siluroids
and Saccobranclius, and in the Symbranehidse in the genus Amphipnoiis.

rinthici),

in the genera Glarias

Seeing that out o£ these four large divisions of Indian freshwater
fishes,

the Cyprinidse

is

the single one not possessing any species

favoured with an amphibious form of respiration,

we come

to the

consideration of what are the most typical genera of Indian Carps.

"We know of 226 species of Carps in India, 70 of which, or nearly
one third, belong to the genus Sarbus, a genus which has very
If the mouth were a little
close afl&nities with several others.
more transverse, it would lead us to the CirrJiina possessing 5
',

^

CirrMna

surface of

of a pad

its

on various modifications in accordance with the locait is seen as if it attached itself by the lower
stones, as we find occurs in JDiscognatlms, and the rudiment

lafia takes

lities it inhabits.

In hill-streams

head to

may

lip.
The passage of this form into
number of rays and scales, would not appear

be observed behind the lower

Biscoqnathus, having about the same
to be very difficult.

There

is

likewise another curious structural change

which
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25 species, is simply a Cirrhinayfiith.
and a more extended dorsal fin and the
Burman forms of OsteocTiilus and Dangila are not very distantly
removed from CirrJiina and Laheo.
Of the genus Barhus we have 3 subgenera
(1) Barhodes, with
species, while Laheo, with its

more developed

lips

;

:

four barbels, the species of which,

if

—

soberly coloured, attain to a

Mahseer to 90 lb., or even upwards of 100 lb.,
whereas those which are found richly coloured in

large size, as the

weight

in

clear

;

and rapid mountain-streams are usually small

dorsal spine (unless serrated)
exists in the vicinity of

is

high mountains.

(2)

Subgenus Gapoeta,

with two barbels, never attain the size reached by

with four barbels

a strong

:

mostly a sign that the species

many

of those

some, especially when residents of hill-streams,

;

are vividly coloured.

Subgenus Puntius, destitute of barbels,

(3)

are usually of a small size.

If

we

examine into the distribution of these three sub-

briefly

genera of the genus Barhus, we observe that the forms which
exist in the European subregion are only those possessing four
barbels

;

that they are distributed as far as the other divisions of

the genus, but diminish in size the nearer they are to the tropics,

provided they are solely residents of the waters of the plains.
The subgenus Gapoeta has not been recorded from Europe, but
has been taken in Africa and also in Persia
small until
it is

we

;

still its

numbers are

arrive at the Oriental region,

throughout which
The subgenus Puntius appears to be confined

distributed.

and the Oriental region.
The foregoing seems to show that the larger forms,

to Southern Africa

all

of which

are Barhodes, are probably descendants from Palsearctic progenitors.

And

this

view

is

still

further confirmed

if

we

investigate

where these fishes hreed. If the hot plains of India in which they
abound were the home of their ancestral forms from immemorial
occurs not only in old examples of Discognathtis, but in other Carps having
Palsearctic representatives.

I allude to a deep transverse fissure (generally

accompanied with numerous large glands in
extends across the snout (see
a trace of such

is

present.

We

'

its

Fishes of India,'
see the

vicinity)

pis.

which in some adults

122 and 123), in others only

same modification occur in large examples

of Laheo or Cirrhina in hilly regions and Assam, also, but to a less extent, in

some

species of Barbus, as B. Thomassi

lophilos in

Assam

;

sentatives (excluding

B.

from the western Ghauts and B.

spi-

while the only other true Carp which has Palcsarctic repre-

iileo this fissure is

ScapModon) is the Barilius, and
more or less well marked.

in bill examples

of

MR.
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but we find

sliould expect to see tlicm breeding there;

that Barbels in India breed either in the waters of the plains or
in those of hilly regions, whilst

it

an invariable rule that the

is

Thus we

larger forms choose the latter place.

and

tains, that

see the

Mahseer
moun-

of rivers which take their origins in

its allies residents

during the cold months of the year, when the mountain-

streams are at their

minimum

size,

these fishes descend to the

waters of the plains, but reascend the hill-waters with the
burst of the

monsoon

Although

lities.

first

in order to deposit their ova in cooler loca-

this is

most

easily observed

on the Himalayas,

I have likewise found the Mahseer in Sind, and that it ascends
the Beloochistan hills to breed that the same phenomenon occurs
;

where the rivers descend from the western Ghauts
and I have likewise been fortunate enough to be a witness to the

in Malabar,

;

fact that the larger species of Barbel (Sarhodes) in Southern

India ascend the Neilgherry streams for the same purpose.

Some

species of Barhodes oi a moderate size breed in the waters

of the plains of India

ray to the dorsal

fin.

but these have generally a serrated bony

;

As a

rule, all Barbels breeding in the plains

are of a moderate or small size
of any barbels {Puntius)

all

;

whilst of the subgenus destitute

are small, some minute, whilst none

normally breed in hill-waters.

Puntius

is

This leads

me

to believe that

a degenerate Barhodes, due perhaps to constant resi-

dence in the plain

;

that such deterioration

is

shown

in their dimi-

nutive size and want of barbels.
If such
cies in

believe I

Cuv.

is

which

the case,

we ought perhaps to be able to show speeven now going on and such I

this modification is

;

have found in Southern India,

& Val.,

has two barbels, but

mentosus, Cuv.

&

Barhus

maliicola,

otherwise similar to B.filaYah, which possesses none. Should a number
is

of examples be exam.ined,

it is seen that these appendages in
some are very minute, being, as a rule, smallest in specimens obtained furthest from the hills. In South Canara, the Wynaad,
and base of the Neilgherries, where the finest examples are met
with, B. maliicola abounds towards Cochin and up the Coromandel coast as far as Madras the barbels, when present, are small,
and the B. filament osus is the common type.
;

I

may

also here record a curious

change which has Occurred in

one species of Barhus, the B. conchonius, H. B., which has been
transported, within the memory of man, from the plains into the
JN'ainee-tal lake

on the Himalayas.

It

is

evidently losing the ser-

—
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and in time, if this continues, it
B. terio, H. B., than the typical form.
On the other hand, some Carps would appear to be more derived
from the east, as
Chela, from the Malay archipelago to the HinSemiplotus, from Burma to
dustan and Ceylonese subregions
Assam Catla, also from Siam and Burma to the Hindustan (but
rations from its dorsal spine

will

become more

;

like

:

;

;

not the Ceylonese) subregions
lampus, Nuria, and
If

we now turn

ItoTitee,

;

AmblypJiaryngodon, Danio^ Peri-

from Burma to India generally.

to the Siluridge or scaleless fishes,

we

them

find

represented by 26 genera composed of 85 species, demonstrating

how

inferior in

Some

numbers they are to the Carps.

of these

genera, as Clarias and Saccobranchus, have, as I formerly ob-

served ("

On Amphibious and

Linn. Soc. Zool. vol.

xiii.

p.

Migratory Fisbes of Asia," Journ.

198

ef seq.), respiratory

organs having

a lung-like function, and which are distinct from the

gills

and

;

as all fishes having these accessory breathing- organs are restricted

to tropical regions,
cJiiis

we may assume

that Clarias and Saccolran-

are tropical fishes.

I have already (Journal Linn. Soc. Zool.

xii. p.

account of these fishes as found in India with the
inhabit

;

and

it

is

338) given an
localities they

therefore unnecessary to adduce further rea-

sons for considering that

we have the remains of

three distinct

and separate faunas existing amongst the living freshwater
The Jirst, among the ancient granitic hills
fishes of India.
of the Western Grhauts, extending into Ceylon, and also found
on the Himalayas and in the Malay archipelago, shows some
former connexion between these various points. That the fish
themselves are of two races the Palsearctic, which were derived

—

from Asia
the Indus

(or

the

Mediterraneo- Persic

subregion) west

of

and the Malayan, which came through a continent
now submerged beneath the Indian Ocean, a portion of which
we, however, still discern in the Andamans and Nicobars. The
second fauna, that of the plains, has an African element in it,
and was likewise derived by a land communication west of the
but, due to some cause, its genera, unless widely disriver Indus
;

;

tributed, give but a small proportion of existing forms.

third fauna,

and by

The

far the largest, is spread over the plains of

India, and derived its existence through communication being
formed with Burma and countries to the eastward and these appear to have supplanted the prior African element from the waters
;

of the plains.

LINN JOUBN.
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Table showing the distribution of Genera in the various
Subregions.
Hindu- Ceylostan sub- nese subregion.
region.

Himalayas.

Burma

Malay

and

arcbipe-

Siam.

Ambassis

Nandus
Badis
Pristolepis
Scisena

Gobius
Sicydium
Periophthaknus
Eleotris

Rhyncbobdella
Mastacembelus
Mugil
Ophiocephalus

.

..

..

Ohanna
Anabas
Polyacanthus

Osphromenus

.

Trichogaster
Etroplus

Macrones
Liocassis
Erethistes

Eita
Pangasius
Pseudeutropius.
Olyra
Callichrous

Wallago
Silurus

Chaca
Clarias

Saecobranchus

..

Silundia
Ailia
Ailiicbthys

Eutropiichthys

..

Amblycepg
Sisor

Nangra
Bagarius
Glyjjtosternum

...

Euglyptosternum
Pseudecheneis

.

,

. .

Exostoma
Belone
Cyprinodon
Haplochilus
Carried forward

42
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29
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Description of two

HANLET ON TWO NEW SHELLS.

new

By Sylvanus Hanlet,

Shells.

[Eead December

MelaniaLimborgi,
minusve crassa,

T. oblongo-turrita, brevis,magis

-ffajtZey.

Anfractus

olivaceo-flava.

magni, convexi, rapide crescentes
livida

F.L.S.

19, 1878.]

;

supremi

pauci

(circiter

8),

laeves, fascia spiral!

aliquantuhim supra medium saepius picti; inferiores cos-

telHs subdepressis

(nonnumquam

versus costellas basis acutiores

Sutura

angustas magisque distantes obsoletis) spiraliter ornati.
distincta.

Apertura

ovato-elliptica,

basi rotundata, circiter

longitudinis testse sequans, livida vel livido-fasciata
pallida

;

Long. 1

;

f

peristoma

columella arcuata, macula livida picta, baud angusta.
poll.

Hob. Mule-it Eange, Tenasserim {Limborg).
I

am

indebted for specimens of tbis sbell to Colonel Godwin-

Austen, wbo has requested

me

name the

to

species after its dis-

which is very unlike any of its congeners in
British India, displays no other painting than the narrow livid
band which winds occasionally to the outer lip it is probable,
however, that additional ones are sometimes developed upon the
body-whorl. The spire tapers quickly to its point, which latter
There are no lonis broken in all the examples I have studied.
coverer.

Tbe

shell,

;

gitudinal folds.

Leptomya gravida, Hanley.
lateralis, fragilis,

T. rhomboideo-obovalis, subequi-

in medio tumida, ad rostrum concava, lactea,

tenuibus elevatis approximatis concentrice rugosa

lineis

dorsalis postica angulata margini dorsali fere attingens.

anticum rotundatum

Apex

margo

;

latus posticum

plica

Latus

acuminatum, extremitas

Marge

dorsalis antice subdeclivis, postice de-

ventralis in

medio subito tumidus, postice concavus.
Long. 1 poll.

rostri centralis.
clivis

;

;

declivis, acutissimus.

Hah.

?

(3£us. Hanley).

I have only seen a single valve (a left one, in very fine condition) of this peculiar-looking shell, which merely differs from a

broken specimen from Arakan in the greater closeness of its
raised lines and the nearer approximation of its Telliniform fold to
It approaches the L. {Necera) cochlearis of
but in that bivalve the raised lines are further apart, the
posterior side is much longer, and the apex of the more tapering

the dorsal edge.

Hinds

;

and more elongated beak

rises

above the middle.

The

rare Scro-

ON THE KELATIONS OF BHABDOPLEURA.
hicularia adunca of Grould
cochlearis,

the

'

Otia

but
'

;

is

its

only

is

known

said to be a

to

me from

its

synonym

581
of Necera

brief description in

characters do not harmonize with those of L.

gravida.

On
By

the Relations of Bhaldopleura.

Professor G. J.

Allman, M.D., LL.D.,
[Read December

P.E.S., President.

19, 1878.]

Some years ago I founded this genus for a very remarkable Polyzoal
form dredged by Mr. Grwyn Jeffreys and the Eev. A. M. Norman
from a depth of 90 fathoms in the Shetland seas*. My observations were made on specimens which had been preserved in
spirit
and, as far as the condition of these would allow,
some interesting results were obtained. Gr. Ossian Sars, how;

ever, had nearly at the same time the good fortune to dredge,
from a depth of 120 fathoms, at Lofoten, oif the Norwegian coast,
examples of another species of the same genus and he has been
thus enabled to make a very careful and complete examination of
;

the living animal t, and has in many important points rectified
and supplemented the observations made by myself on spirit

specimens.

At first sight Bhahdopleiora would seem to find its proper place
among the Phylactolaemata, to which it has the appearance of
being allied by
of an epistome,

its

if

crescentic lophophore

we

and by the homologue

so regard the remarkable shield- like organ

which in the adult animal

is

situated between the two orifices of

the alimentary canal.

The crescentic lophophore of SJiabdopleura, however,

is

very

from that of the hippocrepian or crescentic-disked Phylactolsemata, from which it is widely separated by its interrupted
diff"erent

series of tentacles

;

while I

am by no means

ready to admit that

the shield which constitutes so important a feature in this genus
is

the homologue of an epistome.

A

comparison of the more

striking characters of Bhahdopleura with those of a typical poly* Allman,

on Bhahdopleura Normani.

Quart. Jom-n. Micr. Sc, January

1869.
t G. O. Sars,

1869.
1874.

on Ehccbdopleura mirabilis.
The UniTersity Programme for
1872. Eeprinted in Quart. Journ. Micr. Sc, January

Christiania,

'

'
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zoon will help us in arriving at a conclusion regarding these
points.

The more important features by which Rhahdopleura differs
from the typical marine Polyzoa will be found (1) in its crescentic lophophore

;

(2) in the tentacular series not being con-

tinued from the bases of the arms round the body of the lopho-

phore

(3) in the lateral rather than terminal position

;

mouth

;

which

is

of the

(4) in the possession of a remarkable shield-like

organ

attached to the body of the lophophore between the

mouth and anus

;

(5) in the possession of a chitinous rod

which

extends through the tubular coencecium, and gives attachment to

one end of a contractile fleshy cord, which at the other end
fixed to the

body of the polypide

;

is

(6) in the absence of an endo-

cyst lining the cavity of the zooecium, and in the further absence

of a tentacular sheath.

A somewhat closer comparison of Rhahdopleura with an ordinary polyzoon will bring out some points of great interest, and
will,

I think, suggest the true significance of

One

its

singularly ab-

most anomalous characters is the
apparent absence of an endocyst and tentacular sheath. In the
spirit specimens I failed to find any thing but what seemed the oberrant features.

scurest indications of

of

its

them

;

and on these I would lay no stress,
on the living animal render

for the careful investigations of Sars
it

highly probable that neither endocyst nor tentacular sheath as

usually understood are to be found.

Rliahdopleura

is

I believe, however, that

not without their homologues.

These may be

recognized in the fleshy contractile cord.

partly

may be regarded

as

This

cord

an endocyst which has become separated

from the chitinous ectocyst, while the approximation of
walls has brought about the almost complete obliteration of

its
its

Where, however, the cord is attached to the polypide,
it spreads in the form of a membrane over the whole of the
alimentary canal. This membranous extension of the cord recavity.

presents the anterior part of the endocyst with the tentacular

sheath

;

and Sars has already suggested the

endocyst being here found.

mation has taken place

;

Posteriorly a

possibility of the

still

greater transfor-

for in all the older parts of the coence-

cium we find the continuation of the cord in the condition of a
chitinous rod, which, however, still presents in its lumen a trace
of the original eudocystal cavity.

the ectocyst carries with

it

The endocyst

in receding

from

the longitudinal muscular fibres which

B.ELATIONS OF RHABDOPLEFEA.

Schematic and hypothetical diagram of Ehdbdopleura.
origin of tentacles
testine

;

g.

Anal

;

b.

Shield

orifice

;

h

;

h.

c.

Mouth

Endocyst

;

;

d.
i.

CEsophagus
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a.
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Lophophore, with

e.

Contractile cord

Stomach
;

Jc.

ment of the chitinous rod I. External chitinous tube.
The representative of the endocyst is indicated by the broad dark

;

/.

In-

Commence-

;

line.
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composition

;

and we accordingly
by the cord*.

find the

contractility of the endocyst retained

obvious that with these conditions there can be no invagination or evagination of the cystid walls; and the endocyst
It

is

being anteriorly closely adherent to the walls of the polypide,
while it is quite free from the ectocyst, the polypide in the act of
it the whole of the anterior part of the
endocyst without any evagination, and in retraction withdraws
it without invagination into the tube of the chitinous ectocyst.

protrusion carries out with

The

obliteration of the endosarcal cavity

need not surprise us

for in Pedicellina a nearly similar condition exists.

JPedicelUna, the absence of special retractor

;

Here also, as in

and parieto-vaginal

muscles is a necessary result of the obliteration of this cavity.
The contractile cord-like portion of the endocyst offers a me-

chanism quite

efficient for

the retraction of the polypide.

Its

protrusion, in the absence of an endocystal cavity filled with a
perigastric fluid,
ever, that this

is

not so easily explained.

may be

by the
The determination

Sars suggests,

It

is

possible,

aided by the elasticity of the cord,

howor, as

action of the great foot-like shield.
of the true import of the shield

of considerable difficulty

;

is

a matter

but I believe that what we know of

it

in connexion with the development of the polypide will tend to

throw light on

this question.

In the

earliest

known

stage of the

bud, the shield already exists as a relatively very large organ.
Indeed in this stage we can find nothing but the short thick
cord-like endocyst carrying

in

jB.

miralilis

is,

on

its free

end the great

shield,

which

according to Sars, in the form of a moderately

curved disk, while in R. Normani it has the curvature carried
make it resemble the two-valved fleshy

to such an extent as to

mantle of a Lamellibranchiate.
Within the hollow of the curve the polypide is gradually deThe shield becomes still larger, and continues for some
veloped.
time to exceed the growing polypide in size but it is at last
;

surpassed by this, and

is finally

reduced to the condition of a

mere appendage of the polypide.

Prom this account of the origin of the shield and its connexion
with the polypide, it is obvious that it cannot be the homologue
of the epistome of the proper phylactolsematous Polyzoa. Though
our knowledge of the development of the epistome is by no means
* If such be the true interpretation of the contractile cord of Ehabdopleura,
cannot be homologous with the funiculus of Alci/omlla &c.

this cord
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complete, there is reason to believe that it is formed, like the
lophophore and tentacles, by an introversion of the polypide walls
in the region of the

mouth, and that

it

has thus a significance

entirely difierent from that of the shield of Bliahdopleura.

The formation of the
by no means easy of
Polyzoa the ectocyst
endocyst, which

is

chitinous ectocyst offers another question

solution.

"We know that

in the ordinary

a simple excretion from the surface of the

is

continually in contact with

In Rhabdo-

it.

pleura, during the early stages of development of the polypide,

the cord which represents the chief part of the endocyst
thicker than at a later period, and

moulded on

chitinous tube to be

is much
may have then allowed the

its

I am, however,

surface.

well inclined to believe that the function of excreting the ectocyst devolves on the shield, which at an early period

very large.

is

relatively

It possesses, too, at this period a structure which

might quite accord with such a function, being composed of eloncells whose ends abut upon its outer surface.
Indeed we can hardly avoid comparing it in this function, as well

gated prismatic

as in its form, with the shell-secreting mantle of a Lamellibran-

chiate mollusk.

we bring together

the morphological facts here adduced, we
they give us a series which, so far as it goes, represents the life-history of Mhahdopleura. "We have the endocyst.
If

shall find that

which, notwithstanding

its

faculty of originating

new

anomalous condition, retains its normal
zooids by gemmation.
In Bhaldo-

pleura, however, the direct product of this faculty
like zooid,

which by

its

bivalve form in

jB.

is

a shield-

Normani may even

suggest the Cyphonautus-^idkge of Membranipora

and it is from
bud which becomes directly
developed into the proper polypide. The developmental phenomena here dififer from those in Alcyonella mainly by the intercalation of a scutiform zooid between the cystid and the polypid.
this that

we find emitted

;

the ultimate

This zooid does not perish after the completion of the polypid,

but remains as a subordinate appendage of the

latter.

"We are yet entirely ignorant of the sexual reproduction of
Rhahdnpleura and until this is discovered our knowledge of its
life-history must continue incomplete.
It must be now evident that whatever apparent resemblance
there may be between BhaMopleura and the proper Phylactolsemata, this genus essentially differs not only from the Phylacto;

laemata, but

from

LINK. JOUKN.

all

other Polyzoa to such an extent that

— ZOOLO&T, VOL. XIV.
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in au independent section of the class.

name

assign the

of

Poltzoa aspidophoea.

Indeed I regard Bhabdopleura as entitled to a rank at least as
high as that of the Eotopeocta and Endopeocta and the AsPi;

DOPHOEA will thus constitute a third great section of the class.
The hydroid affinity attributed to Bhaldopleura by the elder
Sars, and accepted by his son, is based on a misconception of
hydroid structure and development, as doubtless the distinguished

Scandinavian zoologist would, on more mature
have been among the first to admit*.

III.

consideration,

MOLLUSOA OF

H.M.S.

Teochid^,

the Grenera Seguenzia, JBasilissa, Gaza, and

By

Bembix.

viz.

'CHALLENaEE' EXPEDITION.

the Eev. E.

BooG "Watson,

[Eead December

5,

B.A., F.L.S.,&c.

1878.]

The following group of genera are of considerable interest. They
Of the Seguenzias, two speare nearly all from very deep water.
and some additional information of interest has
cies are new
been obtained regarding the genus. Basilissa is a new genus
;

whose

labial

and basal sinus connect

it

with Seguenzia

;

while

both genera present Fleurotomaria features hitherto unknown
among the Trochidse. Qaza is utterly distinct, not alone from
these two genera, but from any thing

known

in the family, in

which a reverted thickened lip is an entire anomaly. The genus
Bembix, here proposed, is made for a new form of the Trochidse,
presenting an epidermis.
Seguenzia,
J. Gr. Jeffreys,

Jeffr.

Eeport on the Biology of the

'

Valorous cruise,
'

Eoy. Soc. Proc. No. 173, 1876, p. 200.
In all the species of this genus I have seen, besides the infrasutural sinus resembling that of Pleurotoma, there are two others

— one, which

is

rather sharp and slight at the carina, and another,

opener, on the base

:

between

all of tjiese

curve out strongly towards the mouth.
accepted as a generic character.
trace

;

but

it

* See

certainly exists.

Eay Lankester

the lines of growth

This might probably be

It is a feature very difficult to

In a perfect

shell the

mouth-edge

in Quart. Journ. Micr. Sci., Jan. 1874.
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'

but

all

the specimens I have seen are

The nacre of the shell is a feature that connects this genus with
The nacreous layer is evidently not thick and
when the shell is young and perfectly fresh it is altogether so
translucent that the nacre hardly appears as more than a pearly
lustre; and in all cases it has more of the beauty of the actual
the TrochidsB.

;

pearl than that of the mother-of-pearl shell, but the nacreous
layer

is

The

unmistakably present.

exterior calcareous layer is

thin and very highly translucent, but

still

not glassy.

List of Species.
1.

Seguenzia formosa, JefFr.

3.

>S'.

2.

8. ionica, ~W.

4.

S. trispinosa,

carinata, Jeifr.

W.

Seguenzia egemosa, Jeffr.
N. of Culebra Island. St. Thomas, Danish W. Indies.
March 25, 1873. 390 fms. Several young and broken specimens.
St. 56. Bermudas.
May 29, 1873. 1075 fms. GloUgerinaooze.
4 specimens, hardly full-grown.
1.

St. 24.

Yar. LINEATA,

W.

120 ? Pernambuco. Lat. 8°
tember 9, 1873. 675 fms. Mud.
St.

73' S., long. 34° 28'

1

W.

Sep-

young specimen.

St. 122 ? Pernambuco.
Lat. 9° 10' S., long. 34° 50' W.
September 10, 1873. 350 fms. Mud. 1 young specimen.
J. Gr. Jeffreys,
Valorous Expedition, Eoy. Soc. Proc. ]N'o.
'

'

200 :— From N. Atlantic, 1450 fms. Bay of Biscay,
Spain, and Portugal, 718-795 fms. Gulf of Mexico, 325 fms.
173, 1876, p.

Fossil, Trapani, Sicily {Seguenzia).
Shell.

— Small, conoidal

;

spire high

with high spiral threads.
are ten on the last whorl

;

base inflated, white, glossy,

Sculpture.

Of

spiral threads there

— one small, sharp, just at the suture

;

strong and sharp, of

which the lower forms the basal
carina the upper, which issometimes even the more prominent, lies a little higher than halfway between the basal and
the sutural spiral on the base there are seven, very equal in
two,

;

:

strength and in distribution

—the

from the basal carina, and

is

shallow furrow

twines round

;

it.

somewhat remote
it by a broad
the last lies pretty close to the pillar and
On the upper whorls only the sutural and

supracarinal spirals are

on

all

the surface.

seen.

first lies

separated from

There are microscopic

Longitudinals

—there

are

many
43*

spirals

hair-like,

EEV.
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sharply projecting, flexuous, defining the lines of growth on
the upper whorls, but these become very faint on the later
Colour pure white with pearly translucency when
but weathering opaque with a pearly gleam through the

whorls.
fresh,

Spire

calcareous surface-layer.

specimens a

little

high aud conical, in some

Apex

depressed.

small, rounded, slightly

with the 1 j embryonic whorl projecting, round,
Whorls 8, of slow and
but slightly roughened.

tabulated,
glossy,

regular increase, angulated above, sharply carinated, inflated

which is also slightly angulated by the third infraSuture only doubtfully traceable (under the
microscope) in the middle of the sutural spiral. Mouth perpendicular.
Outer lip thin and sharp, not patulous, not
descending, with an open not deep angular sinus near the
suture, from which the line of the edge runs outwards uninterrupted across the second spiral, and forms a round projecting

on the

base,

carinal spiral.

,

form a second sinus, smaller
and sharper, in the line of the basal carina, from which it again
runs outwards into a rounded point in the exterior basal furrow, and from this again retreats, sharply changing its direc-

point, retreating again so as to

tion

on the

fifth spiral,

the sixth spiral, where
sinus,

and then again retreating,
it

as before, to

forms a third, open, obtuse-angled

and then passes in regularly to the centre.

Pillar-lip

twisted, with a deep rounded sinus above, a strong twisted tooth

two thirds of its length, another narrower rounded
and a sharp tooth at the point. The pillar is
strengthened by a pad, which is spread out on the base so as to

at about

sinus below,

cover the seventh (counting from the suture) spiral, and envelopes the pillar so as to leave a minute furrow behind
ceases at the pillar-tooth.

TTnibilicus

it,

but

completely closed (but

some young specimens presenting a minute hole, see var.
W.). H. 0-2.
B. 0-14, least 0-12. Penult, whorl
0-04.
Mouth, height 0-07, breadth 0-06.
in

lineata,

Mr. Grwyn

Jeflfreys tells

me

{in

litf.,

Nov.

1878) that he has

15,

got the operculum of this species, and that

it

" is ear-shaped,

very thin, paucispiral (having only two whorls); the spire very
small, excentric, and placed on the columellar side, thus resembling somewhat that of Solarium and Adeorlis "

according to

Quoy and Gaimard, is shared by

—a feature which,

JEuchelus, Philippi's

subgenus of Trochus.

To the young specimens from Pernambuco,

var. lineata,

W., I
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for

longitudinal sculpture
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though I cannot separate them, still the
stronger, and there is an umbilicus,

is

Seguenzia ionica, W.*
24.

St.

Culebra Island.

Mud.

390 fms.

St.

Thomas, Danisli

W. of Azores. June 30, 1873.
W. 1000 fms. Glohigerina-ooze.

Indies.

Lat. 38° 30' N., long.

St. 73.

31° 14'

W.

7 young specimens.
2 specimens and frag-

ment.
Shell.

—Small,

depressedly conical, sharply carinate, and spirally

Urate, umbilicate, smooth.

the periphery

;

above this

gulation, which

is

Sculpture. There

is

a sharp carina at

a spiral lirationformed by a sharp an-

on the upper whorls lies near the suture, but on
The carina is margined

the later whorls lies nearer the carina.

is defined on its
The umbilicus is defined by
a shallow furrow and two or

below by a broad, shallow, round furrow, which
inner side by a sharp spiral thread.

a sharp thread, outside of which
three

more

spiral threads

;

is

the centre of the base

smooth, but has also some feeble

spirals,

strength toward the outside and toward the centre.
these, the

whole surface

microscopic spirals.
stinct lines

is

is

nearly

which increase in
Besides

covered with sharp, not approximate,

Longitudinals

—there

are

numerous

di-

of growth, which on the second whorl are like

minute radiating spokes, and in the superior sinus {i. e. between
suture and the first spiral) are sharp and distinct, and more
remote than elsewhere on the surface, except on the base round
the umbilicus, where, though less sharp, they are even more

tlie

distinct.

Colour a dead chalky white, with an exquisite pearly

shell.
Sfire low
and scalar. Apex flattened, the embryonic 1| whorl, though
somewhat tumid and large for the genus, being somewhat imWhorls 7, of regular and slow increase until the
mersed.
angulated above,
last, which increases somewhat more rapidly
tumid on the base, where (unlike S. carinata) the edge of the
umbilicus is the most projecting part. Suture linear, very
minute, but defined by a very slight shelf, which projects hori-

nacre below the outside layer and within the

;

zontally just below

too

much broken

show
S.

it

to have the

formosa.

twisted, with

* So

it.

Mouth

for description.

perpendicular, squarish, but

Outer

same three sinuses

Pillar-lip

patulous, a

lip,

the lines of growth

as those described in

little

reverted, scarcely

abroad deep sinus above, a strong, but not sharp,

called from its resemblance to the volute of the Ionic capital.
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twisted tooth projecting at about three fourths of its length,
below which is a smaller sinus running out into a point at the
extreme end of the pillar.
Tlmhilicus large, funnel-shaped,
deep, sharply defined by the edge of the base, the spiral of

which

out to the point of the

x'uns

pillar-tooth,

H.

and the

B. 0-24

0-18.

;

lines

furrow answering to the

of growth are

strongly defined.

Penultimate whorl 0'04..

least breadth 0-21.

This species differs from 8. carinata,

Jeffr.,

being more

in

much more angulated and more

depressed and broader,

more tumid and

Within the um-

pillar-lip.

bilicus is a strongish undefined spiral

lirate

on the base, of which the carina is
flanged, and the most prominent part is the edge of the um-

above,
less

bilicus,

lirate

here, too, the last whorl and the mouth
The young of this species look disproportionately small

not the centre

are larger.

;

and high.

Seguenzia caeinata,

3.

31° 14'

Lat. 38° 30' N., long.

30, 1873.

W.

1000 fms.
1 specimen.
Qlohigerina-ooze.
78. San Miguel, Azores.
July 10, 1873. Lat. 37°

St.

long. 25° 13'

6'

W.

1000 fms.

Palma, Canaries.

St. 85.

18°

Jeffr.

West of Azores. June

St. 73.

W.

1125 fms.

Glohigerina-ooze.

July

19,'

24' N.,

1 specimen.

Lat. 28° 42' N., long.

1873.

4 specimens, young.

Volcanic sand.

Pernambuco, September 9, 1873. Lat. 8° 37' S., long.
675 fms. Mud. 2 specimens, young.
Gwyn Jeffreys, Biol. Val. Cruise, Proc. Eoyal Soc. No. 173,

St. 120.

34°28'W.
J.

1876, p. 201.

1870,

Bay

N.

Atlantic,

690 fms.

*

Porcupine

'

Expedition,

of Biscay, off Spain and Portugal, 718-1095 fms.

— Small, broadly conical,

rounded on the base, sharply anSculpture. There is
a sharp circumbasal carina, which on the spire sometimes projects

Shell.

gulated, umbilicate, thin, polished, vitreous.

a

little

above the suture, and there is generally concealed by the

succeeding whorl.

In the middle of the whorls

thread, which on the earlier whorls

what lower

is

much

a slight spiral

is

stronger and some-

on the last it defines the inferior
The base is margined by a broad flat
flange, and the edge of the umbilicus is defined by a fine sharp
thread. Besides these there are some faint traces of microscopic
spirals on the whole surface, especially on the base and the basal
sinus has on its outer edge more or less traces of a fine spiral
in position than

;

edge of the generic sinus.

;

thread.

Longitudinals

of growth.

— there are many

Colour glassy

when

fresh

hair-like flexuous lines

and young,

in older shells

MOLLUSC A OF THE CHALLEN&EE EXPEDITION.
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opaque white, but even then showing barely the faintest
trace of pearly nacre.
Spire conical, rather depressed, and
with a slight convexity of

its contour-lines.

Apeco very small

and with the minute emWhorls
bryonic 1| whorl projecting roundly on the other.
7, of gradual increase, slightly convex above, flatter below,
and a very little constricted above the sutural flange, whose
and sharp, flattened on the one

edge

is

side,

sharp below and rounded above.

The base

projects

rather sharply from the inner side of the carina! flange, and

then passes rather

which it slopes

across to the edge of the umbilicus, into

flatly

steeply. Suture linear

and a very little impressed.

Mouth perpendicular, almost square, but a little rounded both
on the sides and at the angles. Outer lip sharp and thin, not
patulous, not descending

those described in

/S".

;

the curves of

its

edge are similar to

ybrwwsa, there being three sinuses, one

near the suture, a second at the carina, and a third toward the
exterior of the base.

Pillar-lip

is

patulous and a

little

reverted,

scarcely twisted, with a broad deep sinus above, a strong twisted

projecting tooth at about three fourths of
is

its

length, below which

a smaller sinus running out into a point at the extreme end

UmUlicus

of the pillar.

large, funnel-shaped, deep, defined

by

a fine spiral thread, which runs out to the point of the pillar-lip

within the umbilicus

and above

pillar-tooth,
less

is

a shallow furrow

;

answering to the

another spiral thread, stronger, but

is

sharp than that on the edge

;

the curved lines of growth are

H. 0'15. B. 0'17, least
Mouth, height 0-049, breadth O'S.

strongly defined in the umbilicus.
0-15.

Last whorl 0-037.

and transparent that scarcely any trace
but by carefully occluding the light
on the outside, and thus having all the light reflected from the
inside of the mouth, the pearly lustre is distinctly visible, especially at the outer upper corner.
This species

is

so thin

of nacre can be recognized

4.

;

Seguenzia teispikosa, W.^

Pernambuco. September 9, 1873. Lat. S'' 37' S., long
675 fms. Mud. 12 specimens, old and young.
Shell.
Small, high, conical, scalar, with three rows of tubercled
liratious, umbilicate, thin, smooth.
Sctdfture. There is a
sharp circumbasal carina, above this is a broad shallow furrow about one third up the whorl is a narrow and blunt
liration
a little more remote is a third, separated by a
St. 120.

34°28'W.

—
;

;

*

From

the three rows of spinous lirations.
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flat

surface from

three lirations are ornamented with
spines,

the suture.

All these

tubercles or blunt

little

which are strongest on the highest thread, and there
the body-whorl, on the second

number about twenty-five on

thread there are about twenty-eight.

The

rather flatly arched, has round the outside a

base,

flat

which

is

surface hardly

deep enough to be called a furrow, defined on the inner side by
a clear narrow
little
is

line,

within which the curve of the base rises a

and has some faint

The edge of the umbilicus

spirals.

sharply defined by a fine line, outside of which

is

a broad

shallow furrow bordered externally by a slight spiral
is

there

;

another narrower furrow, the outer side of which

is

the

most projecting part of the base, but beyond this is rather
flat and has some obsolete spirals.
On the upper whorls the
spirals are feeble and without tubercles, which only appear distinctly on the fourth whorl.
Longitudinals the flexuous lines
of growth are very faint. Colour porcellanous when young and

—

fresh,

but weathering to a chalky white, with a pearly nacre

below the thin surface and within the mouth, especially at the
outer upper corner. Spire conical, high, scalar. Apex very small
and sharp, flattened on the one side, and with the minute
Whorls
1|- embryonic whorl projecting tumidly on the other.
7|, of gradual increase: the upper ones are rounded; the
later flat below the suture, then angulated, then flat on the
conical slope of the spire, and then very slightly constricted
above the carina, very slightly rounded on the base, with a flat

and

round the outside,

slightly impressed, but sloping border

sharply angulated at the umbilicus.

Suture linear, but strongly

defined by the constriction and impressed angulation of the

Mouth perpendicular, nearly

shell at

that point.

Outer

sharp and thin, not patulous, not descending.

lip

curves are very faintly indicated

by the

square.

The

lines of growth, but

are similar to those described in S. formosa,

Jeffi".,

three sinuses, one near the suture between the

first

there being

and second

spinose thread, a second, very small but sharp, at the carina,

and a third toward the exterior of the base.
and reverted, with a furrow behind

lous

broad deep sinus above

about two thirds of

its

;

Pillar-lip

a strong twisted projecting tooth at

length, below which

is

a smaller sinus

running out into a point at the extreme end of the
this point

corresponds to the umbilical carina.

more open than

is j)atu-

twisted, with a

it,

large, perpendicular

pillar

;

Umbilicus

and deep, being only

slightly
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narrowed by the reverted pillar-lip and by the corresponding
ridge which twines spirally round the pit-wall. Below this ridge
is a very strongly marked furrow, which corresponds to the
pillar-tooth.
H. 0-14. B. O'lS least breadth 0-13. Last
;

whorl 0-06.

Mouth, height

0-05, breadth 0-06.

This species most resembles S. cmnnata,
sharper,

and the last whorl

is

larger

:

Jeffr.,

the suture

pressed instead of being faintly linear

;

but
is

is

narrower,

angulately im-

the spiral threads are

and are picked out with tubercles the base is more
equably curved, the spirals on it are stronger the umbilicus is
smaller, and is more strongly defined, not only by the stronger
The pillar-tooth comes
carina, but by the extracarinal furrow\
stronger,

;

:

in higher

up than in that

species.

Basilissa, W., gen. nov.

(fiarriXiacTa,

queen,)

Testa conica, cariuata, umbilicata, margaritacea, anfractu ultimo superne
sinuate; columella recta,

parum obliqua, tenuis, superne excavata, inautem valde angulata apertura rhom-

ferne vix dentata, ad basin

;

boidea, labiis nee conniventibus nee callo palatali junctis.

The
near

special feature of this

its

resembles Seguenzia,

it

genus

is

the sinus in the outer

lip

In the presence of such a sinus
but differs from that genus in this,

junction with the body.
Jeffr.,

that Basilissa has a wide, open, shallow, not a deep-cleft sinus,

is

and lacks the sharp tooth on the pillar with
the strongly marked sinus above and below it. It also wants the
carinal sinus which all the species of Seguenzia I have examined
present and the basal sinus can scarcely be said to exist, though
on the base the lines of growth change their direction markedly
below the carina.
In form, in sculpture, and in its sinus this genus recalls M'Coy's
genus FlatyscJiisma, a Carboniferous fossil; but that belongs to
the Solariidae, and is distinguishable at once by the absence of the
mother-of-pearl structure of shell, by its rounded mouth, and by
brilliantly nacreous,

;

short pillar.

its

List of Species.
1.

Basilissa lampra, "W.

2.

B. simplex, W.
B. munda, 'W.

3.
1.

St.

4.
5.

6.

B. alta, W.
B. superba, W.
B. costulata, W.

Basilissa lampba, W. (AayuTrpos, shining.}
246. July 2, 1875.
Lat. 36^ 10' N., long. 178°

Pacific, east

of Japan.

2050 fms.

Grey

ooze.

0'

E.

1 specimen.

Mid
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—Thin, white, opalescent,

form

smooth, faintly reticulated.

In

slightly resembling a smallish Zonites cellarius, with a

high concave spire, sharp apex, acute carina, angulated umbi-

and rhomboidal mouth. Sculpture. Smooth, glossy, iridestwenty faint spiral threads on the upperside of
the body-whorl the last o£ these which joins the lip is much
stronger than the others a little remote and below is a thread
forming the keel, below which, and nearer, are two other strong
threads round the umbilicus are also two strong threads the intermediate space on the base is marked with eight to ten impressed spiral striae. The interstices of the spirals are crossed by
longitudinals, which are regular, fine, hair-like, but distinct and
well parted their curve on the surface below the suture shows
the old sinus.
On the base they are radiating and are crowded
and irregular, except round the umbilicus, where in the first
On
two or three striae they are very sharp and distinct.
the upper whorls both the spirals and longitudinals are finer,
but sharper, than on the last.
Colour a greyish, horny, trans-

licus,

cent, with ten to
;

;

;

;

;

lucent, opalescent white.

Sjgire raised,

with a concave outline.

Apex, which consists of the single minute embryonic whorl,
slightly exserted

and sharp

it is

;

is

quite smooth, but the spirals and

longitudinals begin sharply immediately below

slow and regular increase except the

it.

Whorls 6g, of

which widens rapidly,
depressed, quite flat, except the last, which is slightly rounded
above, and still more slightly concave on the base, with an acute,
but still rounded keel. Suture impressed on the body-whorl,
but on the upper whorls sharply, though slightly, marginated
below.

Mouth

last,

a little oblique, rhomboidal, the basal

lines being nearly parallel, while the outer

downwards. Outer
cing at

its

lip thin,

and inner

and palatal
lip

diverge

not patulous, not descending, advan-

junction with the body-whorl, and then retreating so as

to form a shallow, broad,

open sinus a

little

below the suture,

on
where

acutely, but roundedly, angulate at the periphery, nearly flat

the base, with a very slight nick at the point of the
it

joins the inner lip at a slightly obtuse angle.

It

straight.

nous.

is

a very

little

It advances a little

thickened, and

is

pillar,

The pillar-lip

is

slightly porcella-

on the edge of the umbilicus

;

below

hollowed out by a receding curve, but advances again
into a slight rounded projection just above its junction with the
this

it is

outer

In

lip.

its

whole direction

it

inclines slightly to the left.

Umbilicus oblique edged, funnel-shaped, being wide in the
.

mouth and

deep, with straight converging sides.

It

is

slightly
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marked with
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lines of gi'owtli

and a few faint

the rest of the shell without and within
it

is

scarcely so at

all.

Penultimate whorl 0-08.
This specimen
the

The

not only in

Wood)

its

spirals

;

while

all

brightly opalescent,

Height 0"3.
B. 0-48, least 0'35.
Mouth, height 0-2, breadth 0-23.

full-grown, and the animal
is

is

still

within

absent.

aureonitens, A. Ad., but is utterly different,

angulation, but in

Basilissa simplex, W.

St. 323.

February

Oif mouth of
Shell.

is

species has a slight general resemblance to Trochus (subg.

Solariella, S.

2.

is

but the operculum

shell,
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28, 1876.

Plata.

its

Lat. 35° 39'

1900 fms.

—A rather narrow cone, with a

small,

thin,

delicate,

sculpture.

(simplex.)
S.,

flat base,

W.

long. 50° 47'

Grrey mud..

1 specimen.

sharply angulated,

smooth, glassy, nacreous under a thin

white calcareous surface.

Sculpture. There are longitudinals,
and sinuated, showing the old lines
of growth.
Of spirals, faint, rounded, and irregular, the whole
surface has traces.
At the bottom of each whorl is a flat
puckered baud, about O'Ol inch broad, whose upper edge
projects sharply, especially on the upper whorls, and whose
lower edge is a slight narrow flange which forms a sharp
carina at the periphery.
This band forms the upper border
of the suture, which is further marginated below by two
not contiguous rounded threads occupying the top edge of
each whorl. The base is covered by about fourteen rounded
ridges and furrows, which are rather stronger toward the

which are

faint, hair-like,

centre, the last one, forming the edge of the umbilicus, being

Colour, the surface is a dead slightly creamy
by a thin calcareous layer through which the
underlying nacre shines. /S^iVe high and conical. Apexhroken.
Whorls 8 (reckoning the first two as broken), of slow and
regular increase till the last, which enlarges rapidly perfectly
flat, with an upper and lower border, sharj)ly angulated and
specially so.

white, formed

;

carinated at the periphery, slightly convex, but

still

very

flat

on the base, with a bluntly angulated and carinated umbilical
edge. Suture linear, almost invisible, marginated above and
below.

Mouth

perpendicular, rhomboidal, with the body-pillar

and basal edges nearly equal, and the pillar and outer lip nearly
parallel.
Outer lip sharp and thin, not patulous, not descending, advancing at its junction with the body-whorl, then re-

treating so as to form the broad open sinus, acute-angled at the
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periphery, slightly arched across the base, nicked close to the

point of the pillar.

Pillar-lip arched, strengthened

by a thin

pad reverted on the umbilicus so as to leave a slight groove
behind it, with a slight tooth in front. From the body-whorl
it bends very much over to the left, so as largely to cover the
;

umbilicus, and then
lip

on the base

at

it

curves over to the right to join the outer

an obtuse

Vtnbilicus small, oblique-

angle.

edged, funnel-shaped, nearly covered by the pillar-lip, and contracted within, scored with hair-like lines of growth.

B. 0-25, least breadth

0-255.

Mouth, height

0-2.

Height

Penultimate whorl 0-075.

0-12, breadth 0-11.

a narrower

shell than Basilissa alta, "W., less ornamented
and with a smaller umbilicus. Than B. munda, W., this is a narrower shell, the flexuous longitudinals are stronger, the supra-

This

sutural
is

is

band

and in that species the infrasutural band

stronger,

is

wanting.
3.

Basilissa munda, W.

St. 85.

July 19, 1873.

Palma, Canaries.

(mundus.)

Lat. 28° 42' K., long. 18°

Fine volcanic sand.

1125 fms.

1

6'

W.

young

Off
spe-

cimen.
Shell.

—Broadly

thin, delicate,

conical, flat

on the

base, sharply angulated, small,

smooth, glossy, nacreous under a thin white calca-

reous surface. Sculpture. There are longitudinals, which are very
faint

but

still

Of spirals

sharp, sinuated, showing the old lines of growth.

there are over the whole surface very faint traces.

the bottom of each whorl, about -01

in.

above the suture,

sharp narrow thread, which on the last whorl

is

At
is

a

bordered below

by a second, rather higher and sharper, which forms the carina,
and which on the spire is buried by the overlap of the succeeding

On

whorl.

which

is

the base there are about eleven fine spirals, within

a strong furrow, and a projecting, crenulated, or rope-

Colour opalesforming the edge of the umbilicus.
from the underlying nacre shining through the polished,
thin, translucent calcareous layer of the surface. Spire high and
Apex flattened, with the minute smooth embryonic
conical.

like thread

cent,

Whorls 6, of regular and slow
1| whorl slightly projecting.
increase (but the specimen is not full-grown) perfectly flat,
;

the slope being scarcely broken by the suprasutural thread.

Suture linear, almost invisible.
larly rectangular, broader

with a slight open

Mouth

than high.

sinus

;

perpendicular, irregu-

Outer

lip

sharp and thin,

sharply angled at the periphery,
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slightly arched across the base, apparently nicked at the point

Pillar-lip arched, strengthened

of the pillar.

by a thin pad,

reverted on the umbilicus so as to leave a groove behind it, with
a slight tooth in front. From the body it bends very much

over to the

so as largely to cover the umbilicus

left,

then

it

;

Umbilicus small,
advances straight and is toothed in front.
oblique-edged, with a crenulated margin. Height 0'13. Breadth
0-14, least 0-12.

Penultimate whorl 0-03.

Mouth, height 0-06,

breadth 0-05.

Than B. simplex, W.,
Than B. alta it
shell.

banded

this is a broader, smoother, less
is

lower, less ornamented, with a

much

smaller umbilicus.
4.

Basilissa alta, W.

{alius.)

Culebra Island, St. Thomas, Danish
Mar. 25, 1873.
390 fms. Mud. 3 specimens, one full-grown.
Indies.

St. 24.

W.

.

Sept. 9, 1873.

St. 120.

Pernambuco. 675 fms.
Var. oxTTOMA, W.
Shell.

Lat. 8° 37'

Mud.

—An equilateral cone,

1

S.,

W.

long. 34° 28'

OiT

young specimen.

flat-based, sharply angulated.

Small,

Nacreous under a thin, white, calcaSculpture. There are longitudinals about 45, hair-

thin, delicately sculptured.

reous surface.
like,

strongly sinuated, flexuous, for they advance markedly on

the periphery, where they are each ornamented by an elongated

curved tubercle, and on the base they again retreat so as to form a
sinus. On the earlier whorls these longitudinals are much more
distinct

than on the

which

lies close to

on the

last whorl.

parallel to

later, and each starts from a little bead,
the suture, but these beads are very feeble

In the
them are very

intervals of the longitudinals
faint lines of growth.

Of

and

spirals

there are above the carina two stronger than the rest, with a

sharp intermediate furrow; above these ar© several hair-like

which become feebler towards the middle of the whorl
and stronger again above, the upper whorls presenting one in
particular, which connects the row of infrasutural beads.
On

lines,

the base below the carina are four narrow and sharp spirals,
followed by about eight, which are broader and flattened, and
is one stronger than the rest, with about sixteen
rounded beads, which crenulate the edge of the umbilicus. The
furrows between these basal spirals are cut into little oblong pits

within there

by the longitudinals.
[

Colour a dead creamy white, with the

underlying nacre gleaming through.

Spire high and conical.
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Apex flattened, with the miuute, smooth, I5 embryonic whorl
somewhat tumidly projecting. Whorls 8|, of slow and regular increase.

In the

earlier

whorls there

is

a slight tumidity below the

suture, a slight contraction in the middle,

and a

slight swelling

round the base of each whorl. This last feature is feebly persistent in the later whorls, but otherwise these are flat.
There is
a sharp carinated angle, and the base is almost flat, with an
angular tubercled umbilical edge. Suture linear, almost invisible.

Mouth perpendicular, somewhat rectangular, and broader than
high.
Outer Up sharp and thin, not patulous, not descending,
with a rather deep but broad and open sinus at the suture,
forming a slightly acute angle at the periphery, where

it

ad-

vances very markedly, retreating immediately to form a sinus

on the base, where it is barely arched.
somewhat thickened, advances very little

Pillar-Up, which

is

at its junction with

the body, then retreats slightly so as to form a small sinus,

bending at the same time a very little over the umbilicus.
has a sort of double point with a slight nick between them.
is

very slightly reverted, and the umbilical groove behind

very small.

TTmlilicios

It
It
it is

small, funnel-shajDcd, oblique-edged,

crenate on the margin, and strongly scored within, and with

an oblique spiral formed by the old points of the false pillarHeight 0-25. Breadth 0-24, least 0-22. Penultimate
end.
whorl 0-08. Mouth, height 0-09, breadth O'l.

The

Pernambuco

characterized by the remarkwhence its name. This species
is a broader and much more ornamented form than B. simplex or
jB. munda.
variety from

able distinctness of

5.
St.

its

is

sculpture,

Basilissa suPEEBA, W.

{superhus.)

184. E. of Cape York, Australia.

Lat. 12°

8'

S.,

long.

1400 fms. Grey ooze. 1 specimen.
High, concavely conical, flat-based, sharply angulated
Shell.
Nacre very faint.
thin, finely reticulated, cream-coloured.
Sculpture. Spirals, there are about twenty delicate threads, very
nearly but not quite regular in thickness or distance, on the
145°

3.0'

E.

—

;

upper part of the last whorl they slowly decrease in number
on the previous whorls. The two (or three) which form the
carina are thrown out a little on a projecting whitish fillet,
which encircles the base of the whorls. This whitish fillet extends to the base, where it forms a narrow obliquely-corrugated
edging.
On the base there are about thirty spirals, more
crowded, flattened, and irregular than above, and the edge of
;
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is

defined
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by another whitish

ornamented

fillet,

with about thirty oblong beads. One or two smaller and more
faintly beaded threads lie within the edge of the umbilicus.

—

there are of these on the last whorl about 120,
marking the lines of growth, rather stronger, more
regular, and more distant than the spirals, which run over the
top of them and form little white nodes at the crossings. The
intersections of these two systems cut the whole surface into
rhombic reticulations, whose breadth is about 0-011 and their

Longitudinals
flexuous,

The longitudinal threads themselves are about

height 0'006.

O'OOS and the spirals about 0*003 broad.
gitudinals

are flattened and

On the base

spread out

into

the lon-

undulations.

Colour creamy, on a dull polished surface, with a very faint

nacreous gleam, which
ruddy.

mouth

pearly within the

is

the apex

;

is

Spire high and conical, with slightly concave slopes

apex broken.

On the upper whorls the longitudinals

while the spirals are obsolete, except the carinal

Whorls about

projects bluntly above the suture.

;

are strong,

fillet,

which

14, of very

regular increase, very slightly convex, sharply acute-angled
at the carina

on the base,

;

flat

at the outer edge

and barely

convex in the middle, with a slight dip in toward the edge of
the umbilicus, which
fined

is

strongly defined.

by the white carinal

fillet,

and

also

Suture linear, de-

on the lower whorls

Mouth perpendicular, rhomand palatal lines being parallel, the other two
somewhat diverging and curved, broader than high. Outer lip
sharp and thin, not patulous, not descending, with a shallow
open sinus below the suture, below this, about the middle of the
whorl, it advances with a rounded sweep, retreating sharply
across the carina to form the open rounded basal sinus towards

by being very

slightly impressed.

boidal, the basal

JPillar-lip sharp and thin
it
from the body a good way within the edge of the umbilicus.
It retreats so as to form a sinus, and there it bends over a little
on the umbilicus, and it forms a sharp angle projecting into a

the outer edge of the base.

;

rises

tooth at the extreme point of the

pillar.

Umbilicus strong,

deep, abrupt, there being on the base only a very slight dip
in

towards

it,

and

it

is

defined by the white-beaded

fillet.

Within, besides the two spiral lines, there are slight longitudinal striations, and the inner edge of the whorls twines like
it, but concealed by the over-curve of the
H. 0-75. B. 0-65, least 0-6. Penultimate whorl
Mouth, height 0-2, breadth 0-28.

a staircase round
pillar-lip.

0-16.

BEV.
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The form of this shell connects it with BasiUssa aUa, B. simand B. munda, and it distinctly has the sinuses of the

plex,

genus the layer of nacre is very faint there is, however, a gleam
of it through the surface-layer, and within the mouth, in a favourable light and protected from light coming through the shell,
;

:

there

is

a distinct pearly lustre.

It has

and in

its

some resemblance to JSufrochus gemmatus, Reeve, in form
gemmed umbilicus and, though much higher and more
;

conical, recalls the Solaria of the

group Torinia (Gray), especially

S.

frochoides, Desh,
6.

Basilissa costulata, W.-

Off Culebra Island, St. Thomas,
24. Mar. 25, 1873.
Danish West Indies. 390 fms. Mud. Three rather young speSt.

cimens.

— Small, depressedly conoidal, sharply angulated,

flattish on
little
umbilicated,
a
porcellanous,
deeply
and
the base, sharply
flexuously ribbed. Sculpture. The whole surface is covered with
longitudinal llexuous ribs, which are narrow, sharp, and uniform,
and each is about 0'002 in. broad, and they are parted by intervals,
which at the suture are twice and at the periphery thrice as broad
as the ribs. There are about 40 of these on the last whorl. They

Shell.

are crossed by spirals, half the breadth of the ribs, running across
Of these
the intercostal spaces and forming knobs on the ribs.
on the last whorl there are about seventeen, much closer-set

and less uniform than the ribs in particular the carinal spiral,
which is very sharp, and the fourth and seventh above it, are
stronger than the others the last mentioned of these is espe;

;

cially so

on the

earliest whorls.

On

the base the longitudinals,

though continued even into the umbilicus, become much less
prominent and are no longer nodose and the spirals, of which
there are about fifteen, are closer-set, broader and flatter, except
the first three below the carina, which are sharp and narron^.
;

The whole base is pit-marked from the spiral interstitial furrows being cut up by the longitudinals. Colour dead white (on
the base a little glossy) on the thin porcellanous surface, through
which the nacreous layer behind gleams. Spire raised, with a
very slightly concave outline. Apex, which consists of the minute smooth embryonic whorl and a half, is itself a little flattened, but rises sharply above the sculptured sui'face of the suc-

ceeding whorls.
the

last,

Whorls

5|, of slow

and regular increase till
They are slightly

which begins to enlarge rapidly.
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rounded above, very sharply angulated at the keel, and flattened
on the base, with a bluntly angulated umbilical edge. Suture
Outer

lip sharp,

Mouth perpendicular,

impressed.

slightly

distinct,

square.

thickened by a slight internal remote callus,

not patulous, not descending, advancing at

its junction with the
body-whorl and then slightly retreating so as to form the very

shallow open sinus
base, where

it

right-angled at the periphery,

;

retreats so as to

flat on the
form two rounded sinuses, making

with the pillar an angle that

scarcely obtuse.

is

Pillar-lip is

and reverted, so as to leave a
slight groove behind it.
It advances on the body-whorl,
then retreats so as to form a slight sinus, bending at the same
time shortly but sharply to the right into the umbilicus and
then advancing straight forward, but a little toward the left, to
straight, slightly thickened

its

junction with the outer

lip at

the base.

JJmhilicus funnel-

shaped, open-mouthed, oblique-edged, straight-sided, deep and
Its edge is sharply defined

by a spiral
by the longitudinal ribs further
in its walls are marked by hair-like lines of growth and faint
spirals.
Height 0-12. Breadth 0*14 least O'll. Penultimate
whorl 0-23. Mouth, height 0-063, breadth 0-061.
contracted internally.

thread, and

is

obliquely scored

;

;

This species slightly resembles in sculpture the young of
garita striata, Brod. {=-Trochus cinereus, Couth., nee

but in

From

all

details of

form and ornamentation

Trochus amabilis,

differs in

Jeffr.,

is

Da

very

Mar-

Costa),

diflferent.

besides the generic features,

it

the depressed spire, in the absence of the deep-cut suture,

in the flatness of the base,

and

in all the features of

minute sculp-

ture.

GrAZA, VF., gen. nov.

(ya^a, treasure.)

Testa trochiformis, plane margaritacea, eleganter
margaritaceo incrassato

calloque

;

cselata, labio retroverso

columella torta, directa, antice

mucrone angulata, postiee a labio penitus disjuncta, ad regionem
autem umbilicalem in pulvinum margaritaceum complanata. Opercu-

lum rotundum, membranaceum, tenue,
I wish to express

multispirale.

by " plane " the sense of both lucide and
and through-

penitus, the shell being both on the surface strikingly

out

its

whole substance entirely nacreous.

Whether

this

prove constant

new genus

and
is

all

the other features enumerated above will

a question for time to determine.

At

present

though plainly one of
the Trochidse and o£ the Trochocochlea group, cannot possibly be
LINN. JOUEN.
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is

inevitable

—

;

for this shell,
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genus Trochus in any of

In form

its divisions.

re-

it

sembles most of all one of the "West- Indian operculated pulmonates,

such as Alcadia, while its exquisite nacre, its cancellated sculpture, its reflexed thickened lip, its nacreous umbilical pad, and
perpendicular externally mucronated

its

separate

pillar,

it

in

In these circumstances I have yielded to the

the strongest way.

strongly expressed opinions of judges so trustworthy as Dr.

Kobelt, of Erankfort, and Mr. Dall, of "Washington, and take
this as the type of a
1.

new

GrAZA DJEDALA, W.

genus.
(laitaXos, variegated.)

August 3, 1874. Kandavu, Eiji. Lat. 19° 10'
E. 610 fms.
1 specimen.
Glohigerina-ooze.

St. 174.

178° 10'
SJiell.

—Depressedly globose, with

S.,

long.

a convexly conical spire, thin,

translucent, horny, nacreous in its whole texture,

and

irides-

cent on the surface, with a slightly reverted and narrowly

thickened

lip,

a thin-edged twisted pillar, the point of which

runs out into a bluntly mucronated angle.
gitudinals

—the whole surface

is

sharp-edged, but

oblique lines of growth, which are
tened, rather regular, with

The

vals.

Sculpture. Lon-

covered with strong, puckered,

many minuter

flat-

ones in the inter-

longitudinals are cross-hatched with spirals which

are stronger and

more regular but not

perfectly uniform,

threads and furrows of equal breadth,

consisting of square

and both scored by the longitudinals

;

on the

earlier whorls

these spirals disappear before the longitudinals do

;

and on

the base they become on the outside feebler, closer, and

finer,

in the middle broader and flatter, and stronger again toward

the centre of the

Colour a delicate yellowish, with a horny

shell.

translucency and exquisite iridescence, which under the lens

appears

brilliant.

Spire high and slightly scalar.

small, flatly rounded, the
jecting.

Whorls

7,

of gradual increase, well rounded, the last

slightly angulated below,
less

so towards

traction and

and on the base

flattened,

the mouth, where there

but rather

is

a slight con-

downward turning of the whole

whorl, without,

however, any descending of the

Suture very

Apex very

embryonic 1 J whorl very slightly pro-

distinct,

lip at its

junction with the body.

but not impressed.

very oblique, semioval.

Mouth rather

large,

Outer Up reflected and thickened by

a strong but narrow, equal, rounded, white pearly callus, which

almost disappears just at the upper corner, and which has a very
slight

furrow round

its

margin

;

it

does not descend at

all.

MOLLUSCA OF THE CHALLEN&EE EXPEDITION.
Inner

lip

—from the corner of the outer

nacre spreads out a

The

entirely.

little

603

'

'

way

lip

a very thin layer of

across the body, but then ceases

pillar is spread

out at

its

base as a confined,

flat-

tened, unevenly inclined, semicircular, iridescent umbilical pad,

from the left corner of which the pillar proper projects, narrowedged but rounded, twisted, straight, bending to the left, and
advances into a sharply angulated, and, as seen from behind, even
mucronated junction with the basal mouth-edge, to which the
umbilical pad curving round the back of the pillar also attains.

The

and is brilby a narrow
ridge, which is the least
Operculum is membranaceous,

inside is scored with the external sculpture,

The umbilical pad
front by a slightly tumid

liantly iridescent.

furrow, and in

nacreous part of the whole

shell.

is

defined

horny, yellowish, with about six to seven turns, each strongly

by a narrow line of thickening, and sharply scored with
minute oblique radiating lines. H. 0'65. B. 0'87, least 0'7.
Penultimate whorl 0-199. Mouth, height 0-43, breadth 0-41.

defined

Unfortunately, though the operculum

is

preserved, nothing but

traces of the animal remain within the shell.

Bembix, W., gen. nov.
Testa conica,

(/3e/i/3t^,

a

top.)

alta, carinata, basi inflata, umbilicata, tenuis,

margaritacea

epidermide tenui membranacea induta.

The remarkable feature of this genus
a thin, extremely

persistent,

is its

being covered with

smooth, fibrous

epidermis, like

that of some of the Helices, a feature to which I

The epidermis

know nothing

up and becomes pusIn form the shell recalls some of the Canthatulated in water.
ridus group, but is thinner and on the base more tumid; the axis
is perforated, and the pillar is thin, reverted, and merely angusimilar in the family.

swells

It is very unfortunate that the shell, of which
but one specimen, is not quite full-grown, so that the form
of the umbilicus and, still more, of the mouth is very doubtful.
The animal, too, and the operculum are both absent. Its separa-

lated in front.

there

tion

is

from the Turbonidse

name

is

thus not quite satisfactory.

As

to the

of the genus, I think the only objection that can be taken

it is that Philippi proposed the name Benibicium for one of the
genera of Litorinidse, but afterwards himself withdrew it for the
prior name of Sisella, Gray.

to

1.

St.

Bembix
232.

-sola,

May

12,

W.
1875.

Mosima, Japan.

Lat. 35° 11'

JS".,
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'

long. 139*^ 28' E.

345 fms.

Sandy mud.

'

EXPEDITION.

1 specimen, not quite

full-grown.
Shell.

— Higli,concavely

conical, carinated, sculptured

on the upper

whorls, smooth or wrinkled below, thin, with a tumid lirated
base, narrowly

umbilicated, with a smooth

More

but especially so on the base.

epidermis, thin,

or less nacreous

over under a thin porcellanous upper layer.

Sculpture.

all

The

three whorls (after the embryonic apex) are reticulated

first

by three sharp remote
oblique longitudinals,

spirals,

which

and rather stronger, slightly

rise

small sharp pyramidal tubercles

broader than high.

;

at their

intersection into

the interstices are a

little

This system gradually dies out and leaves

the surface smooth, only the row of infrasutural tubercles survives in

an enlarged but depressed form, and springing from

these some sinuous oblique and slightly irregular longitudinal

puckerings appear on the last whorl, which

by the sharpish,

is

nearly bisected

slightly expressed, finely tubercled

carina.

This bisection of the last whorl arises from the great prolongation
five

and tumidity of the base, on which, below the carina, are
narrow, equally parted, spiral threads, and two intraum-

bilical ones,

which are more contiguous.

system of sculpture, the whole surface
oblique, irregular,

is

Besides this larger

covered with minute,

and interrupted puckerings of the epidermis.

Colour a brownish yellow, but below the epidermis there

is

a thin pure white porcellanous layer, through which and the

epidermis the sheen of the nacreous layer gleams.
is

whiter, the epidermis there being very thin.

mouth

is

an exquisite roseate nacre.

The base
Inside the

Spire high, with a slightly

concave contour, the lines of which are hardly swollen out by
the slight tumidity of the last whorl.
Apex eroded, but evi-

Whorls 7 or 8, of regular increase, quite flat,
which is very slightly constricted below the
suture, a very little tumid on the upper slope, sharply carinated but not much angulated at the suture, and very tumid
on the base.
Suture linear, strongly defined above by the
square furrow lying between the lines of tubercles which marginate the suture above and below.
On the last whorl it becomes slightly pouting, from the projection of the carina and
the slight infrasutural constriction. Mouth nearly square, very
dently small.

except the

little

last,

oblique in the line of

its

advance, but standing out a

obliquely to the axis of the shell.
ing.

Outer

lip thin,

little

not descend-

Pillar-lip thin, spread out broadly at its base over the

;

eWTN JEFFREYS OK THE GENUS SEGUENZIA.

DB,.

iimbilicus,

behind

which

narrow furrow
and pointed, curving over to the

largely conceals, with a deep

it

It advances thin

it.
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right to its angular junction with the basal

lip.

TJmbilicus de-

and with two other spirals within it.
H. 0*82.
It is not so much small as concealed by the pillar-lip.
Penultimate whorl 0-19.
Mouth 0-4
B. 0-63, least 0-53.

by a

fined

spiral thread

breadth 0-38.
{Cantharidus)

Perhaps Trochus

iris,

Humph., while

totally

unlike in most respects, nevertheless approaches this in form

more than any other

Note

shell does.

Genus Seguenzia among the GasJeffeets, LL.D., F.E.S., F.L.S.

as to the position of the

By

tropoda.

J.

GwTN

[Read February

6, 1879.]

The Eev. E. Boog "Watson in a valuable paper, which was Jately
read before the Society, on some of the Mollusca procured by the
Challenger

'

'

Expedition, included the genus Seguenzia in the

Trochus family.

When

I described that genus in the

'

Proceedings of the Eoyal

(No. 73, 1876, p. 200), I said that it evidently belonged
and I gave my reason for this opinion,
to the Solarium family
I am sorry not to agree with my friend Mr.
to which I adhere.
Society

'

;

"Watson

;

but such difference of opinion

The chief points of
and Solariidse consist

distinction

is

useful to science.

between the genera of Trochidse

in the shell of the latter not being pearly

or nacreous inside, and in the operculum being ear-shaped and

few-whorled, with a lateral nucleus and excentric spire, as in the
Littorinidse.
tispiral,

The operculum in the Trochidae is

with a central nucleus.

circular

and mul-

I have fortunately succeeded in

extracting the operculum from a small fresh specimen of Seguen-

ziaformosa

;

and I find

it

to be ear-shaped, very thin, paucispiral

(having two whorls only), the spire being very small, excentric,

and placed on the columellar side. It resembles that of Solarium
and Adeorhis, genera of the same family. Mr. "Watson says that
my account of the operculum represents " a feature, which, according to

Quoy and Gaimard

genus of

Trochus.''''

jis

Now all

shared by Euchelus, Philippi's sub-

that Philippi remarks as to the oper-

culum of Euchelus is, " der Deckel hat nach Quoy und Gaim. nur
wenige "Windungen ;" but no mention is made of the shape of the
operculum nor of its spire and nucleus. I have carefully examined
LINK. JOURK.
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the species, five in number, of ^uchelus (Aradasia, Gray) in the

British

Museum, which show the operculum

the operculum

In A.

is

cancellata

and in every species
more or less circular, and the nucleus is central.
of Krauss and^. haccata of Menke the operculum

is at first closely multispiral, as

last

;

in other Trochidae, although the

whorls more rapidly enlarge.

Chenu

describes the operculum

of Euchelus as " subarrondi."

but S. carinata and
have the same composition and appearance as the shells

Seguenzia formosa has a nacreous exterior
S. elegans

;

of Solarium Jiyhridum and Adeorhis subcarinatus.

All pearly shells

do not necessarily belong to the TrocJius family,

e.

liotis,

and

J^autilus, to say nothing of

g. Turho,

Ha-

Anomia, Avicula, and other

bivalve shells.

The

labial slit occurs

not only in Pleurotomaria, but also in

Emarginula, Scissurella, Siliquaria, and the Pleurotomidse, as well
as in Seguenzia.

hoped that any further doubt as to the systematic
up
by the discovery and examination of the soft parts of the animal.
Deep-sea researches have auspiciously commenced they must be
continued and extended.
It

is

to be

position of this remarkable genus will ultimately be cleared

:

N.B. Two species of Seguenzia (viz. formosa and carinata)
were fully described bj' me in the 'Annals and Magazine of Natural History

'

for April

was superfluous
length.

for

1877, pp. 319 and 320 and it surely
to redescribe them at equal
;

Mr. Watson

If every specimen of every species were described in the

same way, the

literature of natural history

cessarily voluminous.

would become unne-
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By

Sir

John Lubbock,
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—Part VI.

Bart., M.P., P.E.S., F.L.S.,

D.C.L., LL.D., Yice- Chancellor of the University of London.
[Eead February

6,

1879.]

Ants.
JPlant-Jiah's

When

T

and Fur preventative against Ants climhing.

began keeping

first

moats of water.

ants, I surrounded the nests

This acted well

;

when the

nually renewing, especially, of course, in summer, just

At

ants were most active.

by

but the water required conti-

length, however, in considering the

habits of ants and their relations to flowers, another plan sug-

The

gested itself to me.
various forms, and

hairs

by which plants are clothed are of

various functions.

fulfil

One

is,

I believe, to

prevent ants and other creeping insects from climbing up the
plants so as to obtain access to the flowers, and thus rob

them of

their honey.
It occurred to me, therefore, that instead of water I

far arranged so that the hairs pointed downwards.

might use

This I have

found to answer perfectly and I mention it specially because
the same arrangement may be found practically useful in hot
climates. It is, of course, very possible that in hot countries the fur
;

might be open to objections which do not occur in England
again, the tropical species might be able to climb
at

and,

;

up the fur

;

but

any rate the experiment would be worth trying.
TVorhers frequently fertile as

loell

as Queens, hut produce

usually Males.
It

is

generally stated that

among

ants the queens only lay eggs.

This, however, is not correct.

Denny* and Lespesf have shown
capable of producing eggs

;

that the workers also arc

but the latter asserted that these

eggs never come to maturity.

Forel, however, has proved % that
but that in some cases, at any rate, the eggs
do produce young. Dewitz even maintains § that the workers

this is

not the

case,

* Ann.

& Mag.

Nat. Hist. Sad

ser. vol.

i.

p. 240.

t Ann. des Sci. Nat. 1863.
X

Fourmis de

§ Zeit.

LINN.

f.

la Suisse, p, 3ii9.

wis3. Zool. vol. xsviii. p. 53G.
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and ex[)laius the difference which on this view
between the workers of ants and those of bees, on the
ground that (as he supposes) the majority of ants die in the
autumn, so that the eggs laid by the queens alone would not be

habitually lay eggs,
exists

sufficient to stock the nest in the spring

;

while

among bees

the

majority survive the winter, and consequently the eggs laid by

the queen are sufficient to maintain the numbers of the com-

In reply

munity.

to this argument,

among wasps the workers all perish
contrary, among ants I have proved
species, this is not the case.

quently laid by workers, this

it

may be

observed that

in the autumn, while,

on the

that, at least as regards

many

Moreover, although eggs are

fre-

not so often the case as Dewitz

is

Eorel appears to have only observed it iu
In vaj nests the instances were more numeand, indeed, I should say that in most nests there were a

appears to suppose.

one or two cases.
rous

few

;

fertile

Among
fertile

;

workers.

bees and

wasps

also

the workers are occasionally

but, so far as our observations go, it

is

a curious fact that

their eggs never produce females, either queens or workers, but

The four

always males.

or five specimens bred

eggs of workers were, moreover,

all

by Eorelfrom the

males.

know whether the same
and my nests have supplied me

It would therefore be interesting to
is

the case generally

among

ants

;

with some facts bearing on the question. Most of my nests conand in these it would be impossible, or at least

tained queens

Tery

;

difficult,

to distinguish and follow the comparatively few

eggs laid by the workers.

Some

my

of

nests, however, contained

no queen ; and in them therefore all the eggs must have been laid
by workers.
One of these was a nest of Formica cinerea, which I brought
back from Castellamare in November 1875. At that time it conIn 1876 a few eggs were laid, of which
tained no eggs or larvae.
fifteen came to maturity, and were, I believe, all males. Last year
there were fourteen pupee, of which twelve came to maturity and
were

all

males.

Again, in a nest of Lasius niger, kept in captivity since June
1875, there were in 1876 about 100 young; and these were,
as far as I could ascertain, all males.

At any

rate there were

about 100 males, and I could not find a single young female. In
1877 there were again some pupse but none of them came to
;

maturity.

Last year fifteen have come to maturity

;

and fourteen

SIR

JOHN LFBBOCK ON ANTS, BEES, AND WASPS.

609

The other T could not find but I have no doubt,
from tlie aj)peacance of the pupa, that it was also a male.
Another nest of Lasius niger, captured in November 1875, in
1878 brought only one young ant to maturity and this was a
were males.

;

;

male.

Again, in a nest of Formica fusca captured in 1875, though in
1876 and 1877 eggs were laid and a few arrived at the pupa-state,
none came to maturity. They were all, however, either males or
queens, and, I have little doubt, were males. This year one came
to maturity, and it was a male.

Another nest of F. fusca, captured in 1876, did not bring up
any young in 1877. This year three larvse came to maturity and
;

they

all

proved to be males.

1877, in 1878 brought only one

A

nest of F. fusca, captured in

young one

This was

to maturity.

a male.

In these species, then, as far as the evidence goes, it would
seem that, as in bees, the workers can produce males only. On
the other hand, I ought to add that in a nest oi Lasius Jlavus captured in 1876 a number of workers were produced this year. In
this species the larvse live through the winter
but I can hardly
believe they take two years in coming to maturity.
ISTor do I
think the ants had access to any other larvae; still I would not
In the case of
attach too much importance to this isolated case.
bees we know that the queen is brought up on different food from
;

Whether

the workers.

knowledge.

this is the case

among

I am, however, disposed to believe

ants,
it

;

we have no

because while

hundreds, I might say thousands, of workers have been bred in

my

nests,

and a large number of males, not a single queen has

been produced in any one of them.

As

to the

M. Lespes has

Relations of Ants and their Domestics.

given a short but interesting account of some

experiments made by him on the relations existing between ants
and their domestic animals, from which it might be inferred that

even within the limits of a single species some communities are
others.
He found that specimens of the

more advanced than

curious blind beetle Claviger, which always

when

occurs with ants,

transferred from a nest of Lasius niger to another which

kept none of these domestic beetles, were invariably attacked and
eaten.

Prom

keep Clavigers

this
is

he infers that the intelligence necessary to

not coextensive with the species, but belongs
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only to certain communities and races, whicli, so to say, are more

advanced in

civilization tlian the rest of tlie species.

"With reference to the statements of Lespes, I have more than

once transferred specimens of Platyarthrus from one nest to anoI also transther, and always found them received amicably.
ferred specimens from a nest of Lasius flavus to one of Formica

with the same result. I even brought from the South of
Prance some specimens of a different species, I believe TypJilopone, and put them in a nest of Formica fusca, where they are
still living, and have brought up more than one brood of young.
These species, however, occur in most ants' nests, while Clavigers

fiosca

are only found in some.

Longevity of Ants.

In

my

previous paper I have called attention to the longevity

of ants, which has proved to be

One

my

much

greater than I had ex-

was brought from the
two queens, both of
alive.
I have little doubt that some
of the workers now in the nest were among those originally
captured, the mortality after the first few weeks having been but

pected.

of

nests oi Formica fusca

woods in December 1874.
which are (May 1879) still

It then contained

This, however, I cannot prove.

small.

—

In the following nests, however viz. another nest of Formica
fiisca, which I brought in on the 6th June, 1875, one of Lasius
niger on the 25th July, 1875, of Formica sanguinea (kindly sent
me by M. Forel from Munich) on the 12th September, 1875,
and of F. cinerea on the 29th November, 1875 there were no
queens and, as already mentioned, no workers have been produced. Those now living are therefore the original ones and
they must therefore now be between three and. four years old.
In fact, though I lose many ants from accidents, especially in
summer, in winter there are very few deaths.

—

;

;

On
It

is clear,

the

mode of recognition of Friends.

from the experiments recorded in the present and

in ray former papers, that the ants recognize their fellows in the

same nest

;

effected.

The

but

it is

very

difficult to

nests vary very

100,000 individuals

much

understand how this can be
in size but in some species
;

may be by no means an unusual number,

and in some instances even
seems almost incredible that

this is largely exceeded.

in such cases

Now

it

every ant knows

;,
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WASPS.

every otLer one by sight. Neither does it seem possible that all
the ants in each case should be characterized from those of other
nests by any physical peculiarity.
It has been suggested that ants
scent.

may

This, however, I think, cannot

recognize one another by
be the explanation. Eor

when intoxicated, ants were recognized surely the
whiskey must have obliterated any natural odour. Again, I have
kejDt ants for forty-eight hours in an atmosphere strongly scented
with musk but when returned to the nest they were recognized

instance,

;

;

without the least doubt or hesitation.
It has

been suggested in the case of bees that each nest might

have some sign or password.

The whole subject

of difficulty.

is full

It occurred to me, how-

ever, that

experiments with pupae might throw some light on the

subject.

Although the ants of every

are deadly enemies,

still if larvgD

nest, say of

Formica fiisca

or pupse from one nest are ti'ans-

ferred to another, they are kindly received, and tended with ap-

parently as

much

care as

they really belonged to the nest.

if

In

ant-warfare, though sex is no protection, the young are spared,
Moreover,
at least when they belong to the same species.
though the habits and disposition of ants are greatly changed if
they are taken away from their nest and kept in solitary confinement, or only with a few friends, still, under such circumstances, they will carefully tend any young which may be confided
Now if the recognition were elTected by means of
to them.

some signal or password, then, as it can hardly be supposed that
the larvae or pupae would be sufficiently intelligent to appreciate,
still less to remember it, the pupae which were intrusted to ants
from another nest would have the password, if any, of that nest
and not of the one from which they had been taken. Hence, if
the recognition were effected by some password or sign with the
antennae, they would be amicably received in the nest from which
their nurses had been taken, but not in their own.
In the first place, therefore, I put, on the 2nd of September
1877, some pupae from one of my nests of Formica fusca with a
On the 27th I put two ants,
couple of ants from the same nest.
which in the meantime had emerged from one of these pupae, into
the nest at 8,30 a.m., marking them with paint as usual. At 9
they seemed quite at home at 9.30, ditto at 10, ditto and they
were nearly cleaned. After that I could not distinguish them.
On the 29th another ant came out of the pupa-state and on
;

;

;

;
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1st October at 7.4-5 I put her into the nest.

She seemed

quite at home, and the others soon began to clean her.

We

watched her from time to time, and she was not attacked; but,

we

the colour beiug removed,

On

could not recognize her after 9.30.

the 14th July last year (1878) I put into a small glass somo

pupae from another npst of Formica fusca with two friends.

On the 11th August I put four of the young ants which had
emerged from these pupse into the nest. After the interval of
an hour, I looked for them in vain. The door of the nest was
closed

with cotton-wool;

so that

they could not have come

any were being attacked, I think we must have seen
it.
I belieye, therefore, that in the meantime they had been
cleaned.
Still, as we did not actually watch them, I was not
satisfied.
I put in, therefore, two more at 5 p.m.
At 5.30 they
out

;

were

At

and

all

if

right

6 one was

at

;

all

ditto,

5.45,

right

;

but one was almost cleaned.

the other was no longer recognizable^

At

having been quite cleaned.

6.30 also one was quite at

the other could not be distinguished.

At

home

;

7 both had been com-

pletely cleaned.

The following day I marked another, and put her in at 6 a.m.
6.15 she was all right among the others, and also at 6.30, 7,
7.30, 8, and 9.30, after which I could no longer distinguish her.

At

Again, on the following day I put in another at 6.45 a.m.

7 she was quite at home, and also at 7.15, 7.30,
after which I did not watch her.

To

test the

mode in which

8,

and

At

to 9.30,

the ants of this nest would behave to

a stranger, I then, though feeling no doubt as to the result, intro-

duced one.

The

a powerful ant

;

difference
still

was very

striking.

The stranger was

she was evidently uncomfortable, started

away from every ant she met, and ran nervously about, trying

to

She was, however, soon attacked.
Again, on the 1st October some pupsB ofLasius niger were placed
in a glass with five ants from the same nest.
get out of the nest.

On the

8th December I took three of the ants which had emerged

midday put them back into their old nest,
leg.
Of course, under
these circumstances we would not watch the ants. I examined
the nest, however, every half hour very carefully, and am satisfied
that there was no fighting.
The next morning there was no dead
ant nor was there a death in the nest for more than a fortnight.
December 21. Marked three more in the same manner, and
from these pupse, and

at

having marked them by nicking the hind

;
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Looked at the usual intervals, but saw
no fighting. The next morning there was no dead one outside the
T^est
but I subsequently found one of these ants outside, and
nearly dead. I am, however, disposed to thinlt that I had acciput them iu at 11.15 a.m.

;

dentally injured this ant.

Dec. 23. Painted three, and put them iu at 10 a.m.
all right, 12 do., 1 do., 2 do., 3 do., 4 do., 5 do.

they were

two of them wei'e soon
The next morning I
and they were two of the stran-

I put in three strangers for comparison

attacked

;

At 11
At 3

:

the other hid herself in a corner.

found two ants outside the nest
gers.
On the 31st I found the third stranger dead outside the
nest.
Found no other dead ant for some days.
Dec. 29. Painted three more of the ants from the pupse sepa;

rated on the 1st Oct., and put them iuat 10.30 a.m.

At 11 they

During the afternoon they
were all right, 12 do., 1 do., 2 do.
were once or twice attacked for a minute or two, but let go again
almost directly. The next morning I found one dead ant, but
had no reason to suppose that she was one of the above three.
The following morning there was again only one dead ant outside
the nest she was the third of the strangers put in on the 23rd
;

as mentioned above.

Up

to the 23rd Jan. found no other dead

one.

more and put them in

Jan. 3, 1879. Painted thi-ee

At 12 two were

all

right

was being attacked.

:

we

could not see the third

12 do.

1, all

three are

at 11.30 a.m.
;

but no ant

right

all

;

do.

2,

5 do.

As

already mentioned, for some days there was no dead ant

brought out of the nest.
Jan.

5.

12 two were

Painted three more and put them in at 11.30 a.m. At
all right among the others
I could not find the third
;

but no ant was being attacked.
Jan.

6.

Pound two

was no dead
Jan. 13.

they were

of

them

12.30
all

right

do., 1 do.,

4.

others.

do.

There

ant.

Painted three more and put them in at 12.30.
all right.

2 do.

4,

two were

all right

see the third, but she was not being attacked.

when

2 do.,

among the

;

At 1

I could not

The next morning,

I looked at the nest, one was being just carried, not

The ant

carried her about 6 inches

and then put
She soon returned into the
nest and seemed to be quite amicably received by the rest.
Another one of the three also seemed quite at home. The third
dragged, out.

her down, apparently quite unhurt.
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I could not see

out of

t]\e

but up to the 23rd Jan. no dead one was brougLt

;

nest.

Marked the

and put them
They were watched continuously up
to 1.
At that time two of them had been almost completely
cleaned.
One was attacked for about a minute soon after 11,
and another a little later but with these exceptions they were
quite amicably received, and seemed entirely at home among the
Jan. 19.

last three of these ants

into the nest at 9.30 a.m.

;

other ants.

Thus every one of these 32 ants was amicably received.
These experiments, then, seem to prove that ants removed from
a nest in the condition of pupje, but tended by friends, if reintroduced into the parent nest, are recognized and treated as friends.
Nevertheless the recognition does not seem to have been complete.
In sevei'al cases the ants were certainly attacked, though only by
one or two ants, not savagely, and only for a short time. It
seemed as if, though recognized as friends by the great majority,
some few, more ignorant, or more suspicious, than the rest, had
doubts on the subject, which however, in some manner still
mysterious, were ere long removed.
The case in which one of
these marked auts was carried out of the nest, may perhaps be
explained by her having been supposed to be ill, in which case, if
the malady is considered to be fatal, ants are generally brought
out of the nest.
It

now remained

to test the result

when

the pupce were con-

fided to the care of ants belonging to a different nest, though, of

course, the

same

species.

I therefore took a number of pupa) out of some of

my

nests of

and put them in small glasses, with ants from
another nest of the same species. Now, as already mentioned, if
the recognition were effected by means of some signal or passFormica

fiisca

word, then, as

would be

we can hardly suppose

that the larvse or pupas

sufficiently intelligent to appreciate, still less to re-

member

it, the pupae which were intrusted to ants from another
would have the password, if auy, of that nest and not of the
one from which they had been taken. Hence, if the recognitiou
were effected by some password or sign with the antennae, they
would be amicably received in the nest from which their nurses
had been taken, but not in their own.

nest,

I will indicate the nests by the numbers in

On

my

note-book.

the 26th August last j'ear, I put some pupae of Formica fusca
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my

from one of

nests (No. 36)

\Yitli

two workers from auotlier

Two emerged from

nest of the same species.

G15

the chr^'salis- state

and on the 2nd September I put them, marked as
usual, into their old nest (No. 36) at 9.30 a.m. At9.45 they seemed
At 10"15
quite at home, and had already been nearly cleaned.
the same was the case, and they were scarcely distinguishable.
on the 30th

;

make them

After that I could no longer

out

;

but we watched the

nest closely, and I think I can undertake to say that

if they had
been attacked we must have seen it.
Another one of the same batch emerged on the ISth. August,
but was rather crippled in doing so. On the 21st I put her into
the nest (No. 36). This ant was at once attacked, dragged

out of the nest, and dropped into the surrounding moat of water.
Again, on the 14tli July last year (1878) I put some pupse of
Formica fusca from No. 36 into a glass with three ants of the
same species from nest No. 60.
On tke 22nd I put an ant which had emerged from one of these
She was at once
pupse into her old nest (No. 36) at 9.30 a.m.
attacked.
10.30 do.
10, she is being dragged about.
Aug. 8. Put another ant which had emerged from one of these
pupse into her old nest (No. 36) at 7.45 a.m.
quite at

Aug.

home among

the others.

At

7.30 they were

one of them was being dragged by a
her under shelter, and was then

species,

when the

nest

is

leg,

let go.

At

Put

she was all right.

but not for long

Aug. 24.

10

;

in another

At
and

do.,

Put

At

Young

8.30 they were

they had been attacked, we must have seen

the others.

At

right.

7.30

ants of this

all

right

After this I could not distinguish them

nearly cleaned.

11.

all

but only, I think, to

disturbed, are sometimes dragged to a

place of safety in this way.

Aug.

8 she seemed

Put two other young ants of this batch into their old

9.

nest (No. 36) at 7 a.m.

bririg

At

8.15 do., 8.30 do., 9 do. 9.30 do.

;

and

but

if

it.

one as before at 8.30 a.m.

At

8'45

9 she was dragged by a leg, like the last,
at 9.30 she

10.45

12

do.,

in the last

was quite comfortable amongst
do., 5 do.

two ants of

this lot as before at

At 10 they
were almost cleaned. At 10.30 I could only distinguish one and
she had only a speck of colour left. She appeared quite at home
and though I could no longer distinguish the other, I must have
9.15 A.M.

9.30 they were

all right.

9.45 do.

;

seen

it if

she had been attacked.

Thus, then, out of seven ants of this batch put back into their
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old nest, six were amicably received.
On the other hand, I put
one into nest ISTo. 60, from which the three nurses were taken.
She was introduced into the nest at 8.15 a.m., and was at once
8.45, she is being dragged about.

attacked.

9, do.

;

9.15, do.

Evidently therefor© she was not treated as a friend.

9.30, do.

Again, on the 14th July last year (1878) put some pupae of
Formica fusca from nest No. 60 with, three ants from nest No. 36.
On the 5th August at 4 p.m. I put an ant which had emerged
from one of these pupce, into her old nest (No. 60). At 5.15 she
seemed all right. They were already cleaning her and by 4.80
she was no longer distinguishable.
We watched the nest,
however, carefully for some time"; and I feel sure she was not
;

attacked.

Aug.

At

6.

7.30 she

Put another of
is

cleaning her.

At

this batch into nest

not attacked.

At

At

8,

8.15 she was quite at

8.30 do,, she was nearly cleaned.

Aug.

8.

Put in another

No. 60

at 7.15 a.m.

one of the ants was carefully

home among

the others.

9.30 do.

as before at 7.45.

At

8 she

is all

8.30 do., 9.30 do,, 9.45 do.

right.

Aug.

9.

quite at

Put

At

in another as before at 7 a.m.

home among

7.30 she

the others, and already nearly cleaned.

is

At

8 I could no longer distinguish her; but certainly no ant was

being attacked.

9 do.

Put in another as before at 8 a.m. At 8.15 she is
8.30 do., 9 do., 9.30 do., 10 do., 12.30 do.
quite at home.
Aug. 13. Lastly, I put in the remaining young ant as before
At 7.15 she was all right. At 7.30 do. and nearly
at 7 A.M.
cleaned. At 8 I could no longer distinguish her but no ant was

Aug.

11.

;

being attacked.
Thus, then, as in the preceding experiment, these six ants when
reintroduced into the nest from which they had been taken as
pupse, were received as friends.

August

On

the other hand, on the 5th

young ant of the same batch

into nest No. 36,
from which the three nurses had been taken. She was introduced
at 11 and was at once attacked. At 11.30 she was being dragged
about, and shortly after was put to death.
I then introduced a
second but she was at once attacked like the first.
Aug. 22. I put some pupae of Formica fusca from nest No. 64
under the charge of three ants from No. 60. By the 7th September several young ones had emerged. I put two of them into nest
No. 64 at 8,15 a.m. They were amicably received, as in the pre;

I put a
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ceding experiments, and

they were

all right.
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At 8.30
At 9 they had been completely

ants began to clean tbem.

8.45 do.

them

cleaned, so that I could not distinguish

;

but there was no

fighting going ou in the nest.

On

the same day, at 9.45 a.m. I put into nest 64 two more as

At 10

before.

they were both quite at home among the other auts.
I then put in a stranger

10.15 do., 10.30 do., 11 do., 12 do., 1 do.

and she was
Sept.

at

Put

8.

;

once fiercely attacked.
in

two more of the auts which had emerged from
At 9.45 they were all right. 10

the pupse, as before, at 9.30 a.m.
do.,

10.30 do., 11

On the

do.,

11.30

do.,

12

do., 1 do.

other hand, on September 14, 1 put one of these ants in

the same manner into nest No. 60 at 6.30 a.m.
attacked.

At

7 do.

was

again

At

She was at once

6.45 she was being dragged about by an antenna.

At 8.30 she
The difierence,

7.30 she was by herself in one corner.

being

dragged about.

9.30

do.

therefore was unmistakable.
Lastly, on July 29 I put some pupse oi Formica fuscafvom. out

of doors under the charge of three ants from nest No. 36.

Aug.

8.

Several had come out, and I put two of

them

into the

(No. 36) at 2 p.m. Both were at once
2.45 they were being dragged about.
3 do.
3.30

nest of their nurses
attacked.

At

one was being dragged about. 4, both were being attacked.
Eventually one was turned out of the nest. The other I lost
sight

of.

Aug. 4. Put two more of this batch into nest No. 36. at 12.30.
One was at once attacked. 1, one is being dragged about by an
At 2.45 one was
antenna.
2.30, both are being attacked.
dragged out of the nest.
as might have been exwas received quite amicably.
I then tried the same experiment witli another species, Lasius
n'lger.
I took some pupse from two of my nests, which I knew
not to be on friendly terms, and which I will call 1 and 2, and
confided each batch to three or four ants taken from the other
nest.
"When they had come to maturity I introduced them into

I then put back one of the old ones

pected,

;

slie

the nests as before.

They were taken from

their nest

on the

20tli Sept.

were as follows.
Pupse from nest 1 confided to ants from nest

;

and the

results

Sept. 20.

2.

Put one of the young ones into nest 2

at 7.15 a.m.
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At

Several at once threatened her.

7.25 one of the ants seized

her by an antenna, and began draggmg her about.
still

being dragged about.

about by three ants.

8.30, she is

still

7.30, she

was

now being dragged
attacked.
At 9.15
9, do.

8.15, she

8, do.

'

is

she was dragged out of the nest.

Put two of the young anfcs into nest 1 at 9.15 a.m.
and the other a few minutes afterOne is now dead and
wards. 9.45, both are attacked. 10, do.
hanging on to a leg of assailant. 10.15, do. 10.45, both are still
Sept. 23.

One was

at once attacked,

being dragged about.

At 11

A.M. I put into nest 2 three

11.10 one was attacked.

At

11.20

more very young

all

attacked, and yet one was nearly cleaned.

At

At 12 one was being

attacked, one was alone in a corner, the other

At 12.10 one was dragged out

ones.

three were being viciously

we

could not find.

of the nest and then abandoned,

on which, to my surprise, she ran into the nest again, which no
old ant would have done.
She was at once again seized by an
antenna. At 12.30 she was still being dragged about the second
was being cleaned. In this instance, therefore, I think two out
of the three were eventually accepted as inmates of the nest.
Put two of the young ones into nest 1 at 2.30 p.m.
Sept. 25.
At 2.45 one was attacked, but not viciously. 3 do., 3.15 do.
No notice was taken of the other, though several ants came up
;

and examined

her.

3.30, the first is not attacked, the second is

first has been again attacked, but not
and moreover has been partly cleaned. The second is
evidently received as a friend, and is almost cleaned. 4.30, they
are both comfortably among the others and are almost clean. At

almost cleaned.

4,

the

viciously,

5 I could no longer distinguish them.

I

now

pass to the other batch, namely, pupa? from nest 2 with

ants from nest

1.

Put three of the young ants into nest 1 at 9.30 a.m.
At 9.45 two were attacked, the third was by herself. 10 do. At
At 10.20 the third
10.15 one made her escape from the nest.
was attacked. At 10.30 one of them was dragged out of the
At 10*50 the third also was dragged
nest, and then abandoned.
Sept. 25.

out of the nest.

I then put two of these ants and a third young one into nest 2.
11.15 A.M. they seemed quite happy; but at 11.30 two were

At

being dragged about

;

the third,

who was
At 12

contrary, being carefully cleaned.

very young, was, on the
this last

one was undis-
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of tlie otber two, one was being attacked, the second
was taken no notice of, thougb several ants came up to her. At
12.5 tbe first was dragged out of the nest and then abandoned
the second was being carefully cleaned. This went on till 12.20,
when the paint was entirely removed.
Sept. 27.
I put in three more of these young ants into nest 1,
At 8 o'clock they seemed quite at home among the
at 7.45 A.M.
other ants. A few minutes after, one was being held by a leg
the other two seemed quite at home. At 8.30 one was almost
cleaned, one I could not see.
At 9 two of them were quite at
home, but I could not see tlie third. At 9.30 they were both all
but cleaned and after that we were no longer able to distinguish
tinguisliable

;

;

;

;

them.

Thinking the results might be different

if

the ants were allowed

to become older before being returned into their nests, I

further observations with, these ants for two months.

made no

I then took

two of tbe ants which had emerged from the pupjs separated on the
20th of September, and which had been brought u]3 by ants from
nest 2, and on the 22nd of November I put them back at 12
in their old nest (that
as usual, with paint.

is to say,

in nest 1), having

They showed no

marked them

signs of fear, but rau

about among the other ants with every appearance of being
At 12.15 do. At 12.30 one was being cleaned.
quite at home.

At

12.45 both were being cleaned

;

and by

1 o'clock they could

scarcely be distinguished from the other ants.

There had not
been the slightest symptom of hostility. After this hour we
could no longer identify them but the nest was carefully watched
throughout the afternoon, and I think I can undertake to say
that they were not attacked.. When we left off watching, the
The nest morning I examined it
nest was enclosed in a box.
This was not the
carefully to see if there were any dead bodies.
;

case

;

and I am

To

satisfied, therefore,

that neither of these two ants

on the 24th of jSTovember,
put into the nest two ants from nest 2. At 8.40
one was attacked the other had hid herself away in a corner.
At 9.15 both of the ants w^ere being dragged about. At 9.35 one
was dragged out of the nest and then released, and the other a
was

killed.

test tliese ants, I then,

at 8.30 A.M.,

;

few minutes afterwards. After watcbing them for some time to
see that they remained outside, I restored them to their own
nest.

The

contrast, therefore, Avas very marked.

Again, on Nov. 25, I took two ants which had emerged from
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removed on the 20th September, and
1, and put them back into their old
They were watched continuously until 4 p.m:.,
nest at 2 p.m.
The following
but were not attacked, nor even threatened.
morning one of them was quite well, the other one had probably
been cleaned. We could not distinguish her but if she had been
I then at 10 a.m.
Icilled, we must have found her dead body.
them
attacked for a
of
was
At
10.30
one
more.
put in two
moment, but only for a moment. "With this exception neither of
them was attacked until 2 o'clock, when one of them was again
seized and dragged about for a minute or two, but then released
pupse belonging to nest

2,

brought up by ants from nest

;

We continued watching them till half-past 4, when they
seemed quite at home amongst the others. On the other hand a
It was
stranger, put in as a test at 12, was at once attacked.
curious, however, that although she was undoubtedly attacked,
yet at the very same time another ant began to clean her.
The next morning we found one ant lying dead in the box outagain.

and this turned out to be the stranger of yesterday.
She had been almost cleaned but there were one or two infinitesimal particles of paint still remaining, so that there could be no
side the nest

;

;

doubt of her identity.
The next day, Nov. 27, I put in three more of the ants derived
from these pupse at 10 a.m. At 10.30 they were all right, running
about amongst the others. At 11 o'clock the same was the case
;

but whilst I was looking again shortly afterwards, one of them was
seized by an antenna and dragged a little way, but released again
Shortly afterwards one of the others was
in less than a minute.
At 1 o'clock
also seized, but let go again almost immediately.

They had, however, in the
all right, and also at 2.
meantime been more than once threatened, and even momentarily
seized, though they were never dragged about as strangers would

they were

At 3 o'clock I found one of them dead but I think I
must have accidentally injured lier, and I do not believe that she
was killed by the other ants, though I cannot speak quite posiThe other two were all right, and had been
tively about it.
At 6 one of them was running about comfortpartly cleaned.
have been.

ably amongst the rest

;

;

the other I could not distinguish

;

but

no ant was being attacked.
I put in the last two ants from the aboveNov. 28.
mentioned batch of pupae at noon. Like the preceding, these
ants were occasionally threatened, and even sometimes attacked
certainly
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but the other auts soon seemiod to find out
were certainly treated as

their mistake, and on the whole they

more than a few moments.

friends, the attacks never lasting

One

of

them was watched

we

the other

removed

;

an hour until 5 p.m.

at intervals of half

could not distinguish after

;

the jDaint having been

3,

but we should- certainly have observed

had she been

it

attacked.

On

the whole, then,

and Lasius

niger,

all

the 32 ants belonging to Formica fusca

removed from their

friends and restored to their

"What

is still

removed

own

nesfc as pupce,

nest,

doubtful

moi'e remarkable, of 22 ants belonging to F. fusca,

by strangers, and returned to their
20 were amicably received.
As regards one I am
the last was crippled in coming out of the pupa-case

;

;

may have been

this perhaps her unfriendly reception

Of the same number of Lasius niger developed
manner from pup?e tended by straugers belonging
species,

attended by

were amicably received.

as pupaB, attended

nest,

and to

own

in the
to the

due.

same
same

and then returned into their own nest, 19 were amicably
and about two I feel doubtful.

received, three were attacked,

On

the other hand, 15 specimens belonging to the same two

species,

same

removed as pupae, tended by strangers belonging to tlie
and then put into the strangers' nest, were all

species,

attacked.

The

results

may be

tabulated as follows

Pup£e brought up
^
by friendB and
s

1

replaced

-n

^"P^

m tJieir own nest.
.

Attacked...:
Received amicably.

,1

.

,

p
Put

:

i

j.

^™"g'j*

m own nest.

t

i

^^P

^y

Tut

7*
37

.32

I propose next season to

i

strangers.

m strangers
°

nesi.

15

make some more experiments

of

seem to me very inteThe differences cannot be referred to any diiFerence of
resting.
temperament in different nests. For instance, any idea that
the specimens of Formica fusca experimented with in August
and September, and amicably received, Avere so on account of
the peaceable character of the nests, is disposed of by the facts.
Thus specimens of F. fusca experimented with in August and
September last were taken principally from two nests, numbered
Now, while nest 36, in most cases,
respectively 36 and 60.
amicably received ants bred from its own pupae but tended by
ants from 60, it showed itself fatally hostile to ants from pupse

this nature

;

but even the above

resiilts

* About three of these I do not feel sure.
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had been tended by ants from
behaved in a similar manner, as a general
rule, amicably receiving its own young, even when tended by ants
from 36 and refusing to receive ants born in nest 36, even when

b ora in nest 60, even wlieu these

Nest

nest 36.

60, again,

;

tended by sjjecimens from 60.

These experiments seem to indicate that ants of the same nest
do not recognize one another by any password. On the other
hand, if ants are removed from a nest in the pupa-state, tended
by strangers, and then restored, some at least of their relatives
are certainly puzzled, and in many cases doubt tlieir claim to
consanguinity. I say some, because while strangers under the
circumstances would have been immediately attacked, these ants
were in every ease amicably received by the majority of the
colony, and it was sometimes several hours before they came
across one

who

did not recognize them.

Suggestions as to the Relation

Sfe,

of second,

" Knot''''

and

Sting.

I have elsewhere suggested * that the existence of a second
in the Myrmicidse stands perhaps in relation with their

"knot"

possession of a sting.

The

late Ered.

Smith indeed, describes
and I have

(Ecophylla, which has only one knot, as having a sting

;

memoir admitted that this would be a difficulty,
I think, a conclusive argument against the sugges-

the above-cited

though not,

Forelf has since pointed out that the sting of (Ecophjlla is
He rejects my view, however, on the ground that
some ants which have two knots have only a rudimentary sting,
such as Pheidole while some of the Poneridse have a well deve-

tion.

rudimentary.

;

loped sting and yet only one knot.

In does not, however, seem to
clusive.

The

me

that these cases are con-

stings of ants are obviously

homologous with those

The sting may therefore be
and as we may also assume
said to be more ancient than the ant
that the ancestors of ants at one time had an abdomen of the
more usual type, i. e. without a knot, the existence of ants
with a sting and only one knot, so far from being inexplicable, is
They represent in this rejust what might have been expected.
spect an archaic phase through which, the ancestors of Myrmica
must have passed.
The existence of a second knot, giving
of Bees and other Hymenoptera.

;

*•

Monthly Micros.

t Zcit.

f.

Jourii. Sept. 1877.

wiss. Zool. 1878, vol. sxx. p. 30.
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greater mobility to the sting, might have been au advantage, and

thus gradually produced iu

certain cases, without necessarily

being developed in others, in which, perhaps, some other advantage

was enjoyed.
The so-called

and Dewitz * have
and their
Such cases,
obviously had a more developed one.
as Pheidole and Atta, to which M. Forel refers, represtingless

ants, as

clearly shown, possess in reality a
jiucestors

therefore,

Forel

rndimentary sting

;

sent cases in which, perhaps with reference to the powerful de-

velopment of the mandibles, the sting has fallen partly into disuse,
and consequently has diminished in size. On the other hand, the
second knot having once been formed, has retained its existence.
It will be observed also that the "knot" in the Formicida?,
where it is single, is much more elevated than in the Myrmicidos
where there are two knots, and consequently two sets of muscles
moving the abdomen. Thus, while the Myrmicidse have two sets
of muscles acting on the abdomen, and the Pormicidse only one,
the difference is to a certain extent neutralized by the fact that

the muscles in the latter family are longer than in the Myrmicidae.

This accounts I think, for the elevation of the knot or scale in

Formica and the

allied genera.

As

to

Sounds emitted hy Ants.

In Nature for Decem-ber is a letter from Mr. T. S. Tait,
who, writing from Baroda, says that by means of the microphone
" we have been able to hear the roar of a black ant when attacked
It is unfortunate that Mr. Tait does not
by its companion."
mention the species, because some of the MutillidaB make a sound
Moreover the expreswhich is audible even to the naked ear.
sion " attacked by its companion " is curious, and does not
'

'

Still I
harmonize with the usual habits of ants.
posed to believe that ants do produce sounds.

am

quite dis-

In the previous paper I have mentioned that I was never able
my ants heard any sounds which I could

to satisfy myself that

produce.

On the

other hand, I have tried unsuccessfully various

experiments, in order to ascertain whether the ants themselves
produced any sounds for the purpose of conveying signs or ideas.
Prof. Tyndall

was good enough

sitive flames

but I could not perceive that

;

* Zeit.

Lm^.

JOLTRW.

—

f.

Tviss.

to arrange for
it

me

one of his sen-

responded in any

Zool. vol, xsyiii,

ZOOLOaT, TOL. XIV.
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my

The experiment was not, however, very satiswas not able to try the flame with a very active nest.
Prof. Bell most kindly sot up for me an extremely sensitive
microphone it was attached to the tinderside of one of my nests
and though we could distinctly hear the ants wallciug about, we
could not distinguish any other sound.
It is, however, far from improbable that ants may produce
sounds entirely beyond our range of hearing. Indeed it is not

way

to

ants.

factory, as I

;

:

may possess senses, or rather sensations,
we can no more form an idea than we should have been
able to conceive red or green if the human race had been blind.
The human ear is sensitive to vibrations reaching to 38,000 in a
second. The sensation of red is produced when 470 millions of

impossible that insects
of which

millions of vibrations enter the eye in a similar time

;

but between

these two numbers vibrations produce on us only the sensation
of heat

;

we have no

special organs of sense adapted to them.

no reason in the nature of things why this should be
the case with other animals and the problematical organs posIf any
sessed by many of the lower forms favour the suggestion.
apparatus could be devised by which the number of vibrations
produced by any given cause could be lowered so as to be brought
within the range of our ears, it is probable that the result would

But

there

is

;

be most interesting.
Observations on the Kindness of Ants.

In

my

previous paper I have given various cases which seem to

show that ants are not so uniformly humane as the descriptions
Some of those who
of previous writers would seem to imply.
have done me the honour of noticing my papers have assumed
that I disputed altogether the kindly feelings which have been
attributed to ants.

I should, however, be very sorry to treat

my

So far as I can observe, ants of the same
I have never seen the slightest evidence of
nest never quarrel.
all is harmony.
ill-temper in any of my nests
Wor are instances

favourites so unfairly.

:

Again, indeed I have myself
given various cases showing care and tenderness on their part.
of active assistance at

all

rare.

In one of my nests of Formica fusca was a poor ant which had
come into the world without antennae. Never having previously
met with such a case, I watched her witli great interest but she
;

never appeared to leave the nest.

At length one day

I found her

wandering about in an aimless sort of manner, and apparently

JOHN LUBBOCK ON ANTS, BEES, AND WASPS.
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not knowing her way at

After a wliile

all.

slie fell

in with

specimens of Lasms flavus, who directly attacked her.

them

625

some

I at once

bnt whether owing to the Avounds
my rongh, though wellmeant handling, or both, she was evidently much wounded, and
After some time another Formica
lay helplessly on the ground.
She examined the poor sufferer
fusca from her nest came by.
set myself to separate

;

she had received from her enemies, or

then picked her up tenderly and carried her away into

carefully,

the nest.

It

would have been

diflG.cult

for

any one who witnessed

this scene to have denied to this ant the possession of

humane

feelings.

Again,

if

an ant

friends rarely

is

come

fighting with one of another species, her

They seem generally

to her assistance.

(unless a regular battle

is

taking place) to take no interest in the

matter, and do not even stop to look on.
in such cases never appear to help

Some

one another

this is the case, as for instance in the

;

species, indeed,

and even when

genus Lasius, the truth

seems to be that several of them attack the same enemy

—their

object being to destroy the foe, not to save their friend.

Wasps and Bees.
Further Experiments as

The experiments recorded
Linn. Soc.

vol. xii. p.

to tlieir

Knowledge of Colour,

in one of

my previous papei's

Sfc.
(

Journ.

510) tend to indicate that wasps are less

I thought, however, that it would
guided by colour than bees.
be well to make some more experiments on the subject. On the
afternoon, therefore, of the 1st September I put a wasp' to some

honey on a

slip of glass

placed over red paper, and, continually

sup plying, fresh honey, allowed her to keep on coming till the 5th.
I then moved the paper and the honey about 15 inches, putting
another drop of honey on another slip of glass, over green paper,
She returned to the honey on the green paper.

in the old place.

I then replaced the honey and red paper as before, and she came
back quite straight to it. I then again moved it, and put honey
She returned, however, quite
on blue paper in the old place.
straight to the honey, without taking any apparent notice of the
change o£ colour. Sept. 7th, I moved the honey and paper about
a foot, and put a drop of honey on glass over blue paper in between.
I then let her come
She went to the honey on the blue paper.
times, and then as
four
or
three
the
red
again to the honey on
before

moved the paper about a

foot,

and put another drop of
47*
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honey over it, placing the old honey on yellow paper in between.
She came to the honey on the red paper, but after feeding for
about half a minute left it, to try that on the yellow.
I may mention that other observations of the same kind gave
similar results but it is perliaps hardly worth while to give more
;

details.

Indeed, while hive-bees were generally contented with any
honey I gave them, wasps showed a very different disposition,
and, if there were several drops of honey near one another, flew
frequently from one to the other, as if to make sure wliich tliey
liked best.

Conduct towards their Friends.
Witli reference to the behaviour as regards comrades, I may
observe that the results entirely confirmed those previously arrived

Eor instance, a wasp observed and fed from the 7th
more than three or four friends

at.

to the 12th Sept. did not bring

during the whole of

tliat

time.

Contributions to the Ornithology of

New

Gruinea.

—

By

E.

Bowd-

Shaepe, F.L.S., F.Z.S., &c. Part V. On recent Collections from the Neighbourhood of Port Moresby, S.E. New

-LEE,

Guinea.
[Bead March

20, 1879.]

The

collection described in the present paper was formed by Mr.
Kendal Broadbent, a well-known Australian naturalist, in the
vicinity of Port Moresby and in the interior.
It is one of the
most important that has been made by the English travellers in
Soutli-eastern New Gruinea and it will be interesting to compare
the species here enumerated with the forthcoming account of
Signer D'Albertis's collections from the Ely Siver. It may be
;

noticed that in this paper a Parrot of the genus Aprosmictus
described, which is closely allied to another species from the

is

Ely

Eiver, but yet appears to be distinct, offering a parallel case to

the two

New Gruinea, where we
Port-Moresby district replaced
The same mountain-fauna seems

Crowned Pigeons of Southern

find Goitra Alhertisi inhabiting the

on the Ely Eiver.
from the latter locality along tlie southern part of New
G-uinea, at least as far as the mountains in the interior of Port
Moresby, if- we may judge by the presence of such birds asZ)rymoedus Beccarii and CincIoso?na ajax, which occurs in both Signer
D'Albertis's and Mr. Broadbent's collections. When these moun-

by

G-.

Bclateri

to extend
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tains ai-e more tboroiighly explored, it will doubtless be found tbat
tbey contain a certain number of species closely allied to others
from the mountains of the north-west, and in some cases even identical with the latter.
At present, however, the afiinities of the

south-eastern species seem to

Aru

with those of the

lie

Islands

where they are not Australian, as by far the majority of them really
are. The discovery of two species of green-shouldered Aprosinictus,
related to the fine Aprosmictus insignissimus, G-ould, of Australia,
and of a species of the peculiar Australian genus Ginclosoma,
strengthen the Australian

of the avifauna of South-

a^ffinities

eastern IS'ew Gruinea.

In the present paper I have also taken the opportunity of corsome errors which have crept into my accounts of the
collections made by Mr. Stone and Dr. James in the same locality and published in the Society's Journal.
recting

Note.

— Since

ceived from

the present communication was read, I have re-

Mr. Eamsay a copy

of his recent paper, laid before

the Linnean Society of New South "Wales on the 30th of last Sep-

tember, entitled " Contributions to the Zoology of
parts 1

&2

(Journ. Linn. Soc. N. S.

W. iii.

New

Guinea,"

pp. 241-305).

In

this

paper Mr. Bamsay describes the Parrot and Flycatcher which I
considered to be new to science and consequently my specific
;

names must be suppressed.
accompanying text.
1.

I refer to Mr. Eamsay's paper in the

AsTUE TOEQTJATUS {Temm.)

Sliarpe, Mitth. Dresden,

;

—Urospizias torquatus, Salvad.
38.—Astur Sharpii, Mammy,

p. 355.
xii. p.

I.

Mr. Broadbent's collection contains

As

suring 10"3 inches in the wing.

c.

Ann. Mus.

Civic.

iii.

Genov.

p. 2-iS.

a beautiful adult bird, meain the case of

Mr. Stone's

specimen recorded by me in the Proceedings of this Society, the
thighs and under tail-coverts are both barred with rufous.
'

'

Haeptopsis

i^ovja-GUiNEiE, Salvad. Ann. Mus. Civic, Genov,
36; Sharpe, MittTi. Dresden, iii. p. 355, pi, xxix.
A very fine specimen collected by Mr. Broadbent bears the folFairfax Harbour, Port
" Male eyes dark brown.
lowing label
Total length
Moresby. Scrub bird." It measures as "follows
2.

xii.

p.

:

—

:

:

31 inches, culmeu
3.

2'7,

wing

—

18'6, tail 15*5, tarsus 5'2.

HiEEAClDEA OEiENTALis (Sclil.) Sliarpe, Cat. B. i. p. 422.
example in Mr. Broadbent's collection. The present is the
;

An
first

record of the occurrence of a Hieracidea in

New

Guinea and
;

ME.
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I cannot find any difference between the specimen from Port
Moresby and others from Australia iu the British Museum.

—

Aprosmictus chloroptekus, Bamsay, I. c. p. 251. A.
S{ Mag. Nat. Hist. April 1879, p. 313.

4.

Broadbenti, Sharpe,Ann.

Adult male. Greneral colour above

blackisli,

ish wash, the scapulars like the back

;

with a slight green-

head

all

round crimson,

with the exception of the nape and hind neck, which are bright
blue, this colour extending on to the upper part of the mantle

;

lesser wing-coverts along the

edge of the wing blackish like the

back, with a very faint wash of blue

and the whole of the median
ing a large shoulder-patch

back

the inferior lesser coverts

;

series bright yellowish green,

fomn-

greater wing-coverts dark like the

;

bastard wing, primary-coverts, and primary quills rather

;

brighter green externally, blackish on the inner

web

;

the inner

secondaries darker, and becoming blacker as they adjoin the sca-

pulars

;

lower back, rump, and upper tail-coverts deep blue

dull blackish, with a slight greenish gloss on the

;

tail

two centre

fea-

washed with blue externally sides of face, throat,
under surface bright crimson the under tail-coverts
blue-black, tipped with the same crimson as the breast under
thers, the rest

and

;

entire

;

;

wing-coverts deep blue, the greater series and the lower surface
of the quills black.
Closely allied to A. callopterus of the Ply Eiver, but having the

nape blue

as well as the mantle,

the above-mentioned species.

whereas the whole head is red in
A. chloropterus is also a slightly

smaller bird.

Eos EUSCATA, Blyth

5.
p.

Mr.

Salvad.

Ann. 3Ius.

Civic.

Genov.

x.

collection, as well as in

Goldie's.

6.

p.

;

34 ; 'Ramsay, I. c. p. 258.
A numerous series in Mr. Broadbent's

26

ISTasiteena keiensis, Salvad. Ann. Mus. Civic. Genov. x.
Gould, B. JSfeio Guinea, part vi. N. pusilla, Bamsay, I. c.

—

;

p. 251.

A
Mr.

specimen was in Mr. Broadbent's collection, and another in
As far as I can judge without actually comparing

Groldie's.

specimens, these
species described
7.

little

Pygmy

Parrots appear to belong to the

by Count Salvadori from the

ScYTHEOPS NOY^-HOLLANDi^, Lath.

Soc. xiii. p.

492

;

Bamsay,

I.

c.

p. 259.

;

Ee

Islands.

Sliarpe, Journ. Linn.
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According to Mr. Petterd, in Ms notes appended to Mr. Stone's

Cuckoo was geneThe first specimens that I
have seen from that locality have now come to hand, the species
being represented in Mr. Broadbent's and Mr. Lawea's collections,
while several specimens are in Mr. G-oldie's.
collection

{cf.

Sharpe,

rally distributed

I.

c), the Channel-bill

near Port Moresby.

Centbopus nigricans

8.

Journ. Linn. Soc.

xiii. p.

490

(Salvacl).

—

C.

spilopterus, Sliarpe,

Gray); Ramsay,

(jiec

I, c.

Polophilus nigricans, Salvacl Ann. Mus. Civic. Genov.

258.

p.

xiii. p.

463.

The number of specimens which I have now seen of this Cuckoo,
bearing out Count Salvadori's characters, convince me that I was
wrong in referring the bird to C. spilopterus of the Ke Islands.

Tantsipteka STLVIA5 Gould; Sharpe, Journ. Linn. Soe. xiii.
Salvacl. Ann. Mus. Civic. Genov, x. p. 803.
;
T. Salvadoriana, Ramsay, I. c. p. 259.
In Mr. Broadbent's collection were several examples, which
appear to be quite identical with Oape-Tork specimens.
9.

p.

—

493

Tantsipteea miceoehtncha, Sharpe, Journ. Linn. Soc.
T. galatea (pt.), Salvacl. Ann. Mtcs. Civic. Genov. x.
T. galatea, Ramsay, I. c. p. 259 {nee Gray).
p. 302.
I have now examined a large series of the Racket-tailed Kingfisher in the collections both of Mr. Groldie and Mr. Broadbent,
and I find the character of the small bill holds good. A certain
difference is seen in the blue coloration of the head, some speci10.

xiii.

p. 311.

—

mens having a
on the edges

:

rich cobalt-brown, inclining to silvery cobalt only
this is the

most plentiful form, and agrees with the

type of the species in the Museum. In Mr. Broadbent's collections, however, was a beautiful bird, of the same size as T. onicrorhyncTia,

but differing in having the back strongly washed with

purplish blue, the head and wing-spot rich silvery cobalt.

may be the very old male bird and I
a new species from a single example.
;

11.

Dendeochelidon mtstaceus

tacea (Less.)
say,

Z.

c.

;

This

do not propose to describe

(Less.).

—Macropteryx mys-

Salvad. Ann. Mus. Civic. Genov.

x. p.

311

;

Ram-

p. 265.

One specimen

collected

by Mr. Broadbent, and two

in

Mr.

Goldie's collection.

GrTMNOCOEAX SENEX (Less.) Sliarpe, Cat. B. iii. p. 50.
specimen in grey plumage in Mr. Broadbent's collection.

12.

A

;

680

ME.
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pTiLonnis Albekti, Elliot Sharpe, Cat. S. iii. p. 15G.
Mr. BroaclLcut has sent a pair of male birds, winch I refer to
this species.
The one retained for the Museum collection measures as follows total length ll'S inches, culmen 2'1, wing7'55,
13.

;

—

It will be seen that these dimensions differ a
from those given by me in the Catalogue of Birds ;' and the
specific differences of the onales of P. Alierti and P. magnifica become somewhat modified when the bird from Southern New Gruinea
tail 4, tarsus 1'7.

'

little

As, however, the females of the two species are

considered.

is

quite

difi'erent, it will

present bird from

birds in his hands,

Pis-AEOLESTEs MEGABHTNcnus {Q. Sf G.)
CoUuricincla megarhyncha, Bamsay,

14.
iii.

—

specimen in Mr. Broadbent's

Graucalus

15.

Heft
Bamsay, I.
den,

p.

iii.

c.

id. Cat.

;

B.

iv. p.

P.

p. 280,

c.

SUBALAT5IS, Sliarpe, Mittli. Ic zool.

364

26.

litis.

Dres-

— Campephoga Boyeri,

p. 284.

adult male in Mr. Broadbent's collection.

16.

Edoliisoma NiGETJM {Gam.);

E. melas, Bamsay,

An

I.

collection.

An

Mr.

Sliav^e, Cat.

;

p. 295.

A single

Sliarpe, Cat.

B.

45.

iv. p.

p. 283.

c.

I.

adult male in Mr. Broadbent's collection, and a female in

Goldie's.

collection,

This species was also contained in Mr. Stone's

but was omitted by accident from the
ELAYOTiEESCEisS,

17. MiCEffiCA
p.

be interesting to examine this sex of the

new locality. Mr. Eamsay, who has the latter
declares them to be P. magnifica.

its

125

;

Bamsay,

I. c.

Cat.

B.

iv.

CDllection.

18. PfficiLODKYAs PLACETS.
p. 272.— P. flavicincta,

SJiarpe,

given by me.

272.

p.

In Mr. Broadbent's

Gray,

list

Shar2:ie,

— Eopsaltria
Ann.

Sf

placens, Bamsay,

I.

c.

Ifag. Nat. Hist. April 1879,

p. 318.

Adult. General colour above yellow'ish green

;

the wing-coverts,

dushy sepia-brown, edged with the same
head and nape dark grey, wdtli slight indicacoloiu' as the back
tions of dusky centres to the feathers of the crown the lores,
quills,

and

tail-feathers
;

;

and ear-coverts dark grey, the latter blackish fore
part of clieeks and a large chin-sp)ot dark grey, the latter tinged
sides of face,

wdth green wliere

;

it

joins the throat, which, with the hinder part

of the cheeks and sides of the neck,

is

bright yellow

;

fore

neck
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and sides of upper breast yellowish green, darker on the
remainder of under surface of body bright yellow under
wing-coverts and axillaries whitish, washed with yellow, with a
dark greenish patch near the Outer edge of the wing quills dusky
brown below, whitish along the basal edge of the inner web
chest,

latter

;

;

;

black

bill

;

feet jyalo yellowish in skin.

This appears to

me

to be

a' very

distinct species of Pcecilodryas,

nearer to P. ccqnto and P. leucops than to any other, but quite
different

from

(vol. iv. p.
b.

Abdomen

eithei\

The

Key to

'

the Species

'

my

in

241) will require modification as follows

Catalogue

:

yellow.

,

Lores with a large white spot &e
4
J^-"^*'
Lores yellow, as also entire under surface head olive- ^ -^
yellow like the back
papuana.
Lores grey, like the rest of the head, sides of face, and
chin; above olive-yellow below bright yellow, with
the fore neck and chest green, forming a broad band

c'.

d'.

;

e'.

;

across the chest

Ehipiduea

19.

flavicincta.

mA-Citlipectus,

Grai/

;

Sharjoe,

Cat.

P.

iv.

p. 326.

Not

to

20.

iv. p.

410.

A pair in Mr.

collec-

example sent by Mr. Broadbent.

Aeses aeuensis,

P.

Cat.

be distinguished from Aru-Island birds in the

A single

tion.

Sliarjje,

Notes Leyden Mus.

— Arses enado, Bamsay,

I.

c.

i.

p. 21, et

p. 269.

The male seems to have
and the female is rather brighter
rufous and not so dark brown on the back.
The bird from S.E.
New Guinea may yet prove to be a distinct species from that of
the Aru Islands when more complete series are available for
oven

less

Broadbent's collection.

black on the chin

;

comparison.
21.

Mus.

An
pared
22.

573

;

I. c.

p.

An

PAcnxcEpnALA LEUCOGASTEA, Salmd.
Civic.

Genov.

vii. p.

adult specimen in
it

Mr. Broadbent's

with the type, kindly lent to

CiKCLOSOMA AJAx.
Gray, Rand-l. P.

i.

D' Albert. Ann.

Sf

822.

—Eupetos
p.

267, no.

I have com-

collection.

me by Count
ajax,

Temm.

8913.— E.

Salvadori.

PI.

Col.

Goldiei,

ii.

pi.

Bamsay,

303.

adult male in Mr. Broadbent's collection, which he calls a

"Mountain-Thrush."
Signer D'Albertis exhibited a specimen
from the Ely River at a recent meeting of the Zoological Society,
and informed me that Count Salvadori had examined the series
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brouglit by him, aud had determined the bird to be the Eupetes ajax
of

Temmiuck.

On

this point the

Count

be better informed

will

than myself, as he has examined the type in the Leiden

been able to

Avhich I have not

now

the identity of the species

Wc

do.

may

Museum,

therefore believe iu

sent from South-eastern

New

Gruinea, notwithstanding the difference in the plate of Temminck's

work and the specimens now

The Leyden bird, however,

sent.

said to be a female; so that the differeuces

The bird

is

New

is

mei'ely sexual.

certainly not a Eupetes, but

is a Glndosoma, and is
more Australian type to the avifauna

interesting as adding one

of

may be

Gruinea.

The following

is a description of Mr. Broadbent's specimen
General colour above ochraceous brown, rather darker towards
the lower back, rump, and upper tail-coverts scapulars like the
:

;

back

;

wing-coverts glossy black

;

quills blackish

brown, externally

ochraceous-brown, broader on the secondaries, the innermost of

which are almost entirely ochraceous brown
two centre tailfeathers like the back the rest of the tail black, with broad white
ends to the outer feathers lores, eyebrow, feathers below the
eye, and ear-coverts glossy blue-black, forming a broad band of
black, which runs from the base of the nostrils, encloses the eye,
and extends down the sides of the neck a second broad band of
white extends from the base of the lower mandible, along the sides
;

;

;

;

of the face, including the basal part of the ear-coverts,
sides of the

neck

throat, fore neck,

down the

cheeks, sides of throat, as well as the entire

;

and chest glossy blue-black

;

sides of

body from

the sides of fore neck downwards clear orange-rufous, the lower
flanks ochraceous

brown centre of the breast and abdomen white,
;

separated from the orange-rufous sides of the body by a line of

two lines of colour being exterand internally black, the plumes of the breast where

black, tlie feathers bordering the

nally white

they adjoin the white of the iinderparts being black with white
thighs olive-brown under tail-coverts mottled with white
and black, the inner web being white and the outer one black
edge of wing black under wing-coverts and axillaries white, with
tips

;

;

;

more or

less concealed

black bases

length 9-2 inches, culmen
23.
ix. p.

1,

wing

Eupetes nigeiceisstjs,
36

;

Mamsay,

I. c.

;

quills

ashy below.

Total

3-9, tail 4, tarsus 1-35.

Salvacl.

Ann. Mus.

Civic.

Genov.

p. 277.

The four specimens sent by Mr. Broadbent

difler

from E.

cce-

OENITHOLOQT
ruleseens of Nortli-westfern

out by Count Salvador!

though a

slight,

seem

;

New

GUINEA.
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Guinea exactly in the way pointed

so that the black under tail-coverts,

to be a constant specific character,

Detmcedus Beccabii,

24.

NEW

01"

Salvad. Ami.

Mus.

Civic, Genov, vii,

P. Z. S. 1S78, p. 97.
The specimen sent in Mr. Broadbent's collection appears to
belong to this species, which is one of great interest. The genus
is Australian; and the present bird was described from the Arfak
Mountains in 'N.'W. New Gruinea and it was afterwards found in
65

p.

id.

;

;

the

Aru

Gruinea

Islands by the
is

'

Challenger Expedition

;

'

an entirely new locality

so that S.E.

New

for the species.

—

MinaEobertsoni,
25. Melanopteehus HoB^nTSOTifj,!)^ Albert.
Ann. Mus. Civic. Genov. x. p, 12. Eulabes orientalis, Ramsay, I. c.
p. 279
A specimen is in Mr. Broadbent's collection and another is in
These two birds both have entirely
that of the Eev. Mr. Lawes.
yellow heads and necks, with a few remains of black feathers on

—

;

the nape.

I cannot bring myself to believe that these are of the

same species as M. anais from North-western New Guinea, of
which the Museum has three specimens collected by Mr. "Wallace,
and representing both adults and young. All three have welldefined black heads, with a broad yellow collar, also well defined,
The young one differs in
separating the crown from the back.
being black below with yellow edges to the feathers, and in not
It may be surmised
M. anais, goes through
plumage, and may possibly have a

having the yellow chest-patch developed.
that M. Molertsoni, being so closely allied to

somewhat

similar stages of

black head in the im.mature dress.

The

adults, however,

appear

to be well characterized.
26.

Eetnwaedkena Eeinwaedti

{Temin.)-, Salvad.

Ann. Mus,

Civic. Genov. ix. p. 203.

Two
27.

Genov.

adult specimens in Mr. Broadbent's collection.

Henicophaps albieeons,
ix. p.

Compared with
bill in

Gtrtt/

;

Salvad.

Ann, 3£us,

Civic.

207.
birds from North-western

the present specimen sent by

New

Guinea, the

Mr. Broadbent seems much

The metallic coloration also is much greener on the
wing, not fiery copper as in two of Mr. Wallace's specimens in

larger.

the

Museum

collection

;

a third, from

N.W. New

Guinea,

is

so

MB,
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intermediate that no reliance can be placed on tbis colouring as
a specific character.

Phlogoenas jobiensis {Meyer)

28.

part

vii.

Civic.

— Chalcopbaps niargaritba),

Genov,

836 (1875).

A^i. p.

;

Goidd, S.

^

J)' Alb.

New

Guinea,

Salvad. Ann. Mtis.

— Phlogoenas margaritba?, Salvad.

495 (1878).
A somewbat immature specimen in Mr. Broadbent's collection
in brown plumage, glossed witb purplish violet on tbe sides of the
07;. c/(^.

viii.p.

neck and shoulders tlie head dark grey, witb a few rufous featbers remaining tbe throat and chest whitish, obscured by rusty
brown or greyish edges to the featliers rest of under surface
ashy brown, witb obscure fulvous edges to tbe feathers. Tbe
;

;

;

specimen

aould
29.
Soc.

{I.

is

not unlike Dr. Meyer's typical bird figured by Mr.

c).

Talegallus FTJScmosTEis, Salvad.

xiii. p.

;

SJiarpe, Journ.

Linn.

504.

The specimens sent by Mr. Broadbent and Mr. Groldie bear out
bill, on wbicb Coimt Salvador! separated

tbe character of tlie dusky

the species.

On

tbe Classification of tbe Maioid Crustacea or Oxyrliyncha,

witb a Synopsis of the ramilies, Subfamilies, and Genera.

By Edwaed
logical

J. MiEEs, F.L.S., P.Z.S., Assistant in tbe ZooDepartment, British Museum.

[Eead March

6,

1879.]

(Plates XII. and XIII.)

Inteoductoby Eemaeks.

The Oxyrhyncha,
all

or Maioid Crabs, have been placed by nearly

carcinologists at the^head of the Brachyura,

on account of the

high degree of concentration exhibited both in the sensory organs

and nervous system. There is perhaps no one of the great divisions
of the higher Crustacea more numerous in genera and species, or
more interesting on account o£ the great variety both of form and
structure exhibited in the different types, nor any in which a
thorough revision of tbe classification is more urgently needed.

No

comprehensive account of the group has appeared since the

CLASS inCATION OE THE MAIOTD CRUSTACEA.
publication, in

183-1<,

635

of Milne-Edwards's first volume of the

'Histoire naturelle des Crustaces,' wherein 30 genera of this

group are enumerated.
Dana, in 1852, in liia account of the Crustacea of the U.S. Exploring Expedition, gives a synopsis of the then known genera,
the

number of which had considerably

time, however,

Since that

increased.

no further revision has appeared

;

but during the

number
new forms have been made known to science, through the
labours of modern carcinologists, among whom the late Dr.
Stimpson and M. Alphonse Milne-Edwards must be particularly
mentioned. The total number of well-established genera included
twenty-six years that have elapsed, a very considerable
of

in the present revision

is

106

;

but not a few of those previously

described are reduced to the rank of subgenera or are regarded as

syuonyma, and others, which are

insuificiently

known

to me, are

referred to parenthetically.

The Oxyrhyncha,

by M. Milne-Edwards, constitute
but no single character can be men-

as defined

as a whole a natural group

;

tioned which will serve to distinguish them universally from the

Externally they are distinguished by their

other Brachyura.

more

or less elongated carapace (which

is

usually provided with

a rostrum and narrows anteriorly), large epistoma, longitudinal
antennules, and the position of the basal antennal joint, which in

the typical Maiidse
cavity

is

branchiae are nine

The buccal
The

situated beneath the eyes.

quadrate, with

is

on each

its

anterior

margin

straight.

side, the afterent -canal

opens behind

the pterygostomian regions in front of the anterior legs, and the
canal at the

efferent

sides

genital appendages arise

of the buccal

cavity.

from the bases of the

fifth

The male
ambulatory

legs.

Erom the Oxystomata, which are closely related to the Oxyrhyncha in the narrowness of the frontal region and the concentration of the oi'gans of sense, the latter are distinguished

by the

triangulate buccal cavity and the position of the afferent branchial

channel

;

but the genus MesorJicea, recently described by Stimpson,

evinces a remarkable approximation on the part of the Parthenopidse to the

Oxystomatous type.

Erom

the Cyclometopa (Can-

croid Crabs) the typical Maiidse are distinguished by the longi-

tudinal antennules and the position of the basal antennal joint
but the Earthen opida), again, occupy in this respect a position
almost intermediate between the rest of the Oxyrhyncha and
;
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They may indeed be regarded

mucli true Oxyrliynclia as a group osculant between

as not so
tliese latter

and tbe Cancroidea and Oxystomata.
Nearly
as

all

defined

subsequent authors have retained

by Milne-Edwards.

Dr.

tlie

Oxyrhynclia

however,

Strahl,

in

a

system of classification of the Brachyura* based mainly upon
characters

afli'orded

by the structure of the basal joint

(hasi-

of the antennae, separates the Parthenopinge from the

cerite)

Oxyrhyucba, and unites them with the Calappidee and Matuwhich he removes from the other Oxystomata, and places

tida3,

Oncinopus in the vicinity of the Grrapsoid genus Hymenosoma.
His views were shortly afterwards adversely criticised by Stiinpson t, who demonstrated the inconvenience of a classification
founded upon the modifications of a single organ, and necessitating the dismemberment of the older natural groups, and instanced several genera which would thereby be removed from
the place in the system to which their real affinities would
assign them
nor do I believe Dr. Strahl's views have been
adopted by any later carcinologist.
As regards the primary subdivisions of the Oxyrhyncha, the
;

following are the principal classifications that have been proposed.

Milne-Edwards in 1834

X-,

Oxyrhinques (Oxy-

divided the

rhyncha) into three tribes or primary groups of equal value.

The
two of these, his Maeropodiens and Mai'ens, are distinguished
merely by the greater length of the ambulatory legs of the former
groujD, in which are placed all those forms in which the first and
second ambulatory legs are longer than the anterior legs and more
first

than twice as long as the postfrontal portion of the carapace.
If this distinction were rigidly applied, it would be necessary to
place not only nearly-allied genera, but species of the same genus
(e. g.

Dodea)

in different families.

Tet

it is

that the greater length of the ambulatory legs

not to be denied

is

often correlated

with important modifications of the structure of the orbits and
antennae.

M.-Edwards's third group, Parthenopiens,

is

a perfectly natural

Monatsber. Akad. Wisseuscli. Berlin, pp. 713 aud 1004 (1861).
t Amer. Journ. Sci. and Arts, toL xxv. p. 139 (1863).
'^

:j:

Ilistoii'e

naturelle dea Crustaees, vol.

i.

p.

272

(183-4).
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by nearly

all later
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authors, and consti-

tutes the fourth family, Partheuopidse, of the present revision.

The genera included

in his

Macropodiens

are,

with a few excep-

(Latreillia, JEgeria, Doclea), included in

tions

my

subfamilies

The primary sections of his MaVens
and M. phancrojplithalmes) although somewhat

Leptopodiinse and Inachiina?.
(il/.

cryptoplitlialmes

differently chai'acterized, correspond, the former (with the excep-

tion ofLibinia, Lissa, MitJirax, and Chorinus) to

my family Maiidae;

except Pericera, Paramicippa, and Stenocionops, to the

tlie latter,

subfamily Acanthonychinse of

De Haan,

my

family Inachidse.

in the fourth decade of his great

work

divides

'*,

Majacea into five primary groups, or "genera,"!, e.
Partlienope, Maja, Pisa, Doclea, and InacJius.
The first of these

his family

corresponds to

my

family Parthenopidie, (EtJira being rightly in-

cluded and Eurynome omitted from the group.

The three

fol-

lowing are characterized only by the form of the merus joint of
the outer maxillipedes
"

genera (or

(a

most variable character)

subgenera "as they are designated by

and the

;

De Haan)

are

grouped together in each without reference to the orbital and
antennal characters

:

consequently these groups are in no degree

conterminous with those adopted in the present revision.
fifth,

or InacJius group of

De Haan,

The

includes those genera which

are characterized by the articulation of the merus joint of the
its summit instead of its
more natural section yet the
character would now necessitate the

outer maxillipedes with the next at
antero-internal angle.

This

rigid application of this

is

a far

;

separation of genera very closely allied in other respects, as

has shown in the case of Eurypoclius and Oregonia

;

Dana

and other

instances might be given.

In Dana's arrangement of the Maioideaf, three legions or
The first (Maiinea) corresponds
to the Macropodiens and Mai'ens of M.-Edwards, and is divided
primary sections are established.
into five families

the second (Parthenopinea)

;

corresponds to

M.-Edwards's Parthenopiens and the third (Oncininea) is established for the single genus Oncinop>us of De Haan.
The characters of the families of the Maiinea are tabulated as
;

follows

:—

* Crustacea of the
t

Amer. Journ. of

Exped.

xiii.

Crust,

i.

'

Fauna Japonica of "?. Siebold,
and Arts (ser. 2), si. p. 425
'

Sci.
p.

77 (1852).

p.

77 (1839).

(1851), and U.S. Explor.

ME.
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Maiid^e.

Eyes retractile into orbits.
Eyes retractile beneath carapace no orbits.
Eyes retractile to sides of carapace.
Earn, iii. EurypodidjE.
Eyes not retractile. Legs very long.
Earn. iv. Leptopodid^.
Byes not retractile. Legs of moderate length.
Earn. V. Pericerid.'E.
Fara.

i.

Fam.

ii.

TYCiiiDyE.

;

Witli respect to this arrangement I

may

observe, in the

first

place, that the retractility or non-retractility of the eyes is scarcely

a character that can be nsed for separating the families

many

;

for in

of the Leptopodiiclse the eyes are capable of a certain

degree of mobility, and in

many

Periceridse they are, as

Stimpson

has pointed out, completely retractile within the orbital cavity.
It

is

somewhat remarkable that Dana did not observe the chaby the structure of the orbital region

racters that are afforded
itself,

taken in conjunction with the concurrent modification of

the form of the basal autennal joint, to wdiich attention had already

been drawn by Milne-Edwards, and

Avhich, I

am

convinced, offer

arrangement of the various
groups. Within his first family (Maiidse) Dana includes most of
the genera referred by me to the Maiidce and Pericerid£B his

far better distinctions for a natural

;

second family (Tydhidse) contains but three genera, whereof the
last, Oamposcia, has but little affinity with the two preceding
the third (Emypodidae) also includes but three genera,
able to

my

family Inachidfe

responds, with the exception of
Leptopodiinae.

all refer-

the fourth (Leptopodidse) cor-

;

Inaclioides, to

my

subfamily

The fifth (Periceridse) is a somewhat heterogeneous

group ; but the majority of the genera included in it belong to my
subfamily Acanthonychinse of the family Inachidse.
The subfamilies of the Maiiuea instituted by Dana appear to
me to be unnecessarily numerous, and are for the most part
founded upon characters of minor importance, i. e. the form of
the carapace and rostrum. His minor subdivisions, indeed, are
less natural than those of Milne-Edwards but to him belongs tho
merit of having recognized that the Parthenopiuea form a group
equal in value to the remainder of the Oxyrhyncha (with tho
;

single exception of Oncinopus).

M. Alphonse Milne-Ed wards, by whose finely illustrated memoirs
•

our knowledge of the genera of Oxyrhyncha has been so greatly
lias not, I believe, published any classification of tho

increased,

group

;

but in his classification of the Braehyura set forth in the

introductory portion of his

'

Histoire naturelle

des Crustaee.^
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*, establislies two families, Inaclioidiens and Maiens,
apparently corresponding to Dana's Maiiuea and Parthenopinea.

fosslles

The

'

late Dr. Stimpson, in his Preliminary

Eeport of the Crus-

tacea Brachyura dredged in the Grulf Stream t, points out several
errors in Dana's classification, and proposes or amends the characters of several subfamilies

and

Othoniinse, Eurypodiidse

cerinse,

Of

families.

these the Peri-

and Acanthonychidae would

seem to correspond respectively to miy Periceridae, Othoninae,
and Acanthonychinse
but as often only a single
character is mentioned by which to distinguish the groups, and
no lists of the genera included are given, the limits he would
have assigned to them had he lived to publish a complete system
must remain uncertain. His subfamilies Leptopinse and Collodinse

Inachidse

;

are not retained in the present classification.
It

may be

adopted

useful in conclusion to refer to the arrangement

by Dr. Claus

in his lately-published Treatise on
Zoology (Grrundziige der Zoologie, 3te Aufl. p. 558, 1876), as,
although this author does not do more than indicate the

leading generic types of the Oxyrhyncha, his views are of special

emanating from a carcinologist of the highest
In his system the Oxyrhyncha are divided into two

interest as

reputation.

—Majidje, Parthenopidse— corresponding to the

first and
and the Majidse are further subdivided
into three subfamilies
(1) Majinge, in which the ejeB are retractile into orbits
(2) Eurypodinse, in which the eyes are retractile
but without orbits and (3) Leptopodiinse, with non-retractile

families

second of Dana's legions
:

;

—

;

;

eyes.

In the present revision the first and second of Dana's primary
groups (Maiinea, Parthenopinea) are retained. The remarkable
genus Oncinopus, for which Dana established a section (Oncininea)
equal in value to the two above mentioned, must, I believe, be
included in

my

family Inachidge.

The abbreviated character of

the basal antennal joint is not peculiar to

Macroclieira

;

it,

but exists also in

the genus, however, exhibits a certain degradation

from the Brachyura in its subdorsally raised fifth ambulatory
In its antennal characters, no less than in the flattened
legs.
triangulate form of the carapace, it approaches the Grrapsoid genus
Elamene and its allies.
* Ann. Sci. Nat. tome sir. Zoo^. p. 185 (1830).
t Bulletin of

LIKN. JOITEIT.

Musenm

of Comparative Zoology,

—ZOOLGG-T, VOL. XIY.

ii.

p.

109 (1870).
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Within the Maiinca, a regular gradation of characters may be
tlie forms {LeptopocUa and Stenorliynchus) with non-

traced from

and laterally projecting eyes and narrow basal* autennal
and elongated epistoma, at one end of the series, to those
(exemplified in Pericera and Mithrax) with deep circular and
well-defined orbits, transverse epistoma, and greatly developed
and I accordingly distinguish
basal antennal joint, at the other
among the Maiinea three principal groups, founded upon the

retractile

joint

;

orbital

and antennal characters,

as will be seen in the following

tabular arrangement.
{Maiinea, Dana; InacJididiens, A. M. -Edwards.)
I. Maiinea.
Basal antennal joint well developed, inserted beneath the eyes, and
occupying a great part of the infraocular space.

Legion

Family I. Inachid^.
Eyes non-retractile, or retractile against the
No defined orbits exist ; but there is often a wellsides of the carapace.
developed presocular or postocular spine. Basal joint of antennae usually
very slender, sometimes moderately enlarged.

Family II. Maiid.e. Eyes retractile within the projecting orbits, which
are more or less incomplete below the eyes, or marked with open fissures
in their upper or lower margins.
Basal antennal joint always more
or less enlarged.
Family III, Pericerid/e. Eyes usually retractile within the orbits,
which are small, deep, and circular, never incomplete.
Basal antennal
joint well-developed, and usually very considerably enlarged.

As
its

a rule, there can be no difficulty in assigning to any genus

place in one or other of the three families characterized above

;

group intermediate between the
Inachida3 and PericeridjB, there are certain genera which lie on
the border line separating the Inachidse and Maiidse, whicli

yet, as the Maiidse constitute a

might be referred with almost equal justice to either family unless
some artificial limit w^ere imposed. In LoxorhyncTius, for example,
the prseocular and postocular spines and basal antennal joint are
largely developed, and this genus approximates closely
orbital

and antennal characters to

I^isa

and

its allies

Maiiuse; and, to take another instance, Tyclie has

margin

as

much developed

as Acantlioplirys

its

among

in its

among

upper

the

orbital

the Maiidse,

and
which belong to the Inachidse. Again, among the
Maiinea with deflexed front, it will be shown that a regular transi-

yet cannot be separated from

its

natural

allies Stenocio7iops

StillognatTius,

* I use this term, in the sense commonly employed by authors, for the large
joint

which

is

apparently

tlie first

of the basal portion of the antenna), but

in reality the second joint ("basicerite'").

is
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may be traced from Micippa with well defined orbits, to tbe
remarkable g&nus, JPicroGerus,iu. wbicli the true orbits are as little
tion

developed as iu

many

In cases such
tlie

Inachinse.

as these, I believe it is often better to preserve

natural sequence of the genera, though in so doing one

by too

slightly overstep the literal definition, than,

must

strict

an

adherence to the definition of the group, to separate forms which

one may be nearly allied. Nature imposes
and not even an arbitrary distinction will in

in all characters save

no

artificial limits

all

cases avail to separate kindred forms *.

;

II.
Parthenopinea. (Parthenopinea, Dana at auctorum).
Basal antennal joint very small, and embedded with the next joint in
the
tlie narrow hiatus between the front and inner suborbital angle
infraocular space being mainly occupied by the lower wall of the

Legion

;

orbit.

—

Parthenopid^, Characters of the section; This group
corresponds in the main with M. -Edwards's Parthenopiens
but the cha~
racters are modified to include several genera which agree with those
known to Milne-Edwards in tlie structure of the orbits and antennae^ but
ditFer in the carapace and anterior legs.
Moreover I follow De Haan in
excluding iJ?<ryraome (which really belongs to the Maiidse) and including
(Ethra (which is placed by Milne-Edwards in a separate section of the
Canceriens cryptopodes).
Canceriens
Family IV.

;

—

As

already stated, the Parthenopinea

are very distinct as a

group from the rest of the Oxyrhyncha.

Perhaps their nearest

affinities in

that direction are with Inachus through Inaclioides.

The triangulate form of the carapace, with
depressions separating the different regions,

its
is

strongly marked

the same, and the

In Inaclioides the rostrum is simple,
and Lamirus.
In the plates that accompany this paper I have figured
what may be regarded as typical examples of the principal
modifications in the structure of the orbital and antennal region
slender basal antennal joint.

as in Partlienope

throughout the Oxyrhyncha, wherein
^''

may be

traced the gradual

Dana, for example, separated the Cancroidea into two parallel groups

(Cancridas and Eripliiidas), characterized respectively by the presence or absence
of a ridge

on the endostome defining the

efferent branchial channel; but in

Xanthodius, a genus since described by Stimpson, this ridge
this genus

may

Ozius in the latter group.

and

is

rudimentary, and

be referred either to the vicinity of CMorodius in the former, or
Similar intermediate forms occur between Actaea

Actcpodes, genera belonging respectively to the xDarallel series

Chlorodiina3 in the family Cancindte,

Xanthine and
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approximation of

tlie Maioid to the Cancroid type through the
development of the orbits and of the basal portion of the antennae,
the increase in width of the interocular portion of the carapace,

the shortening of the epistome,

and the obsolescence of the

rostrum.

In the synoptical arrangement of the families, subfamilies, and
genera which follows, I have omitted all references to the literature, as these will, it is hoped, be given on a future occasion, and
the characters themselves are to be regarded as merely diagnostic.

Those genera which are unknown to me from examination of specimens are distinguished by an asterisk and it may be, as the
descriptions are often short and insufficient, that I have referred
one or two to a wrong position in the system. Synonyma are
;

placed in brackets and printed in

what I regard

italics.

In every case I have cited

as the typical species of the genus.

Many

of the

genera are distinguished by characters of very trivial importance and it is impossible in any linear arrangement to express
;

adequately their very complex

affinities

but

;

is

hoped that the

present arrangement, while on the whole a natural one, will serve
as a practical guide to the determination

numerous types

and

classification of the

of this interesting group.

Synoptical Aerangement oe the Families, Subfamilies,

AND Q-eneea.
Family

Eyes non-retractile, or

I.

INACHIDiE.

retractile against the sides of the carapace.

No

defined orhits exist

;

postocular spine.

Basal joint of antennae usually slender, sometimes

but there

is

often a well-developed prseocular and

moderately enlarged.

The carapace

varies in shape, being subtriangular, or oblong-triangular, or

subpjfriform.

Rostrum simple or

bifid,

sometimes very short.

terior legs with the fingers never excavated at the tips.

legs sometimes very long.

An-

Ambulatory

Postabdomen of male and female 4-

to 7-jointedj two or three of the joints often coalescent.

Subfamily
diens,

Eyes

1.

Leptopodun^.

M.-Edwards,

part.

;

slender, non-retractile,

(See Plate XII.

and

laterally projecting.

postocular spines minute or wanting.

throughout

its

length.

figs. 1, 2.)

{Macropo-

Leptopodidce, Dana, part., Stimpson.)
Prreocular and

Basal antennal joint very slender
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The carapace is subtriangular. Rostrum usually simple (bifid in SteThe merus joint of the outer maxillipedes is truncated,

norhynchus).

and rounded

elongated

or

next joint at

The

its

summit or

at

its

distal

end, and articulated with the

at its antero-external or antero -internal angle.

palm cylindrical or
and very long.

anterior legs have the

Ambulatory

legs slender

The genera included

inflated,

fingers acute.

in this subfamily are placed at the head of

the Maioidea on account of the close approximation of the eyes

and antennae and their separation from the rest of the body by
the constriction of the postocular portion of the cephalothoras
the epistome

is

;

very long, and generally two or three of the post-

abdominal segments coalescent.

§

Bostrum extremely long, simple. A postocular spine. Anterior
legs ivith the palm elongated, cylindrical.
Ambulatory legs extremely long.

Leptopodia, Leach {Macropus, Latr,, part.; Pactolus, Leach).
Carapace smooth, even above. Antennae concealed beneath the
rostrum.
Type Leptopodia sagittaria (Fabr.).
* Metopoeaphis, Stimpson.
tennae long, flagellum exposed.

Carapace uneven above.

Type Metoporaphis

An-

calcarata

(Say).

No
§§ nostrum composed qftico spines, or very short and simple.
postocular spine. .^^Anterior legs with the palm shorter, inflated.
nv

Stenoehtnciius, Lamar ch {Macropus, Latr., part.
Macro(Plate XII. figs. 1, 2.)
Eostrum elongated,
podia, Leach).
;

of two slender contiguous spines.

Type Stenorhynchus

rostratus

(Linn.).

AcH^us, Leach.

Eostrum very

short, emarginate.

Type

Achceus Cranchii, Leach.

The

characters derived from the form of the merus joint of the

outer maxillipedes and dactyli of the ambulatory legs are subject
to

much

variation in the exotic species.

* PoDOCHELA, Stimpson.

stomian regions naked.

PoDONEMA,

Eostrum simple, acute.
PterygoType Podochela grossipes, Stimpson.

Stimpson.

beneath, and hood-shaped.

Eostrum

simple, rounded, excavate

Pterygostomian regions with lamelli-

MR.
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form ridges defining the afferent branchial channels.
chnema Biisci, Stimpson.
Subfamily

2.

Inachin^.

(See Plate XII.

M.-Edwai'ds, part.

Eyes slender and

retractile.

ocular usually distinct.

out

its

;

Type Po-

{Macropodiens,

figs. 3, 4.)

Eurypodiida, Stimpson.)
Prajocular spine usually wanting, post-

Basal antenual joint usually very slender through-

length, not narrowing distally.

The carapace

subtriangular or subpyriform

is

;

its

margin is often

slightly

produced over the base of the eye-peduncles. Rostrum simple, bifid, or
two-spined.
The merus joint of the outer maxillipedes is either truncated

and articulated with the next joint at its antero-internal angle, or elongated
and rounded at its distal end. The anterior legs in the male are small, or
have the palm inflated and the fingers acute. The ambulatory legs are
Postabdomen 5- to 7-jointed.
usually slender, and often very long.

In

what may be considered the
The form of the merus joint of the outer max-

this subfamily are included

typical Inachidse.

would probably afford excellent sectional characters but
of the genera are unknown to me, I prefer to group
them according to the form of the rostrum.
illipedes

as

;

many

§

Hostriivi very short, emarginate.

* Basal mitennal joint reaching to front.

EuciNETOPS, Stimpson. Carapace suboblong. Eostrum short,
Eyes extremely long and mobile. Outer
bifid, slightly deflexed.
maxillipedes with the merus joint short, truncated at distal end.
Type JEucinetops Lucasii,
Ambulatory legs of moderate length.
Stimpson.

Camposcia, Latreille. Carapace elongated, subpyriform. Eostrum very short, emarginate. Eyes long and slender. Outer
maxillipedes with the merus joint elongated, obovate, and rounded
Ambulatory legs very long. Type Camposcia
at its distal end.
retusa, Latreille.

The genus
poscia, in the

and
Cam-

JEucinetops in the form of the carapace, eyes,

maxillipedes has some affinity with Micippa and

its allies

form of the merus joint of the outer

;

maxillijDedes,

approaches Inachiis.

The four following genera

(of

none of which I have seen spe-

cimens) are constituted a distinct subfamily (CoUodinse) by Stimpson,
is

on account of the shortness of the rostrum.

This character

of scarcely sufficient importance for such a purpose; and

it
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appears to

me

tliafc

these genera must certainly be arranged in the

same subdivision with

Cavijposcia

^CoLLODES, Simpson.
bifid,

with the spines

maxillipedes

and Eucinetops.

Carapace

all

Merus

joint

outer

of

Eyes of moderate length.

produced internally.

Ambulatory legs

Eostrum

subtrianguhir.

approximated.

subprehensile, tarsi slender.

Type

Collodes

granosus, Stimpson.

Carapace narrow, suboblong. EosEyes long. Merus joint of the outer maxillipedes
broader than long. Ambulatory legs filiform, tarsi straight. Type
*AiiAcnN0Psis, Stimpson.

trum

bifid.

Araclmopsisfilipes, Stimpson.

*Bateachonotus, Stimpson.
Carapace subtriangular. Eostrum emarginate. Merus joint of the outer maxillipedes broad.
Ambulatory legs of the first pair extremely long, those of the
posterior pairs very short.
Type Batrachonotus fragosus, Stimpson.

*Eupeognatha, Stimpson. Carapace subpyriform. Eostrum
trifid (the median lobe being the interantennulary
spine).
A prseocular spine. Eye large, peduncle short. Merus
joint of the outer maxillipedes somewhat L-shaped.
Type j&wapparently

prognatlia rastellifera, Stimpson.

Acn^opsis, Stimpson. Carapace triangular, with the regions
Eostrum short, bifid postocular spine small a
prseocular spine present. Outer maxillipede-s with the merus joint
Ambulatory legs slender three last pairs with the
elongated.
Type Achceopsis spinulosus, Stimpson.
dactyir falciform.

well defined.

;

;

;

iKACHrs, Fair.

Carapace triangular, with the regions well

Eostrum very short, bifid no pra^ocular spine postOuter maxillipedes with the merus joint
ocular sj)ine large.
Ambulatory legs elongated, with the terminal joints
elongated.
usually straight.
Type Inachus dorsettensis (Pennant).
defined.

;

;

** Basal antennal joint very short, not reacMng

to front.

De Haan. Carapace elongate-triangular. Eront
Basal antennal joint very short, the next longer.
Merus joint of outer maxillipedes elongated and articulated with
Ambulatory legs slender, the penultithe next at its summit.
Oncinoptjs,

emarginate.

mate

joints of the first

and second pairs more or

less dilated

and

MR.
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Type Oncinopus

fifth
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somewliat raised upon the dorsal surface.

aranea,

De Haau.

This curious genus in the form of the basal antennal joint comes
nearest Macroclieira, and also has some afBnity with the Grrapsoid

genus Elamene and
ambulatory legs

it

In the subdorsally elevated

its allies.

§§ Sostrum

sitiyple.

Eydoux &

*I]srACHOiDES, Ililne-Edivards {Xiplms,

Carapace triangular, with the regions well defined.

Ambulatory

Type

Souleyet).

No pra30cular

Anterior legs with the palm

Postocular well developed.

spine.
inflated.

fifth

approaches the Maioid Anomura.

legs very slender, with the dactyli straight.

M.-Edw.

Inaclioidcs onicrorhynchus,

§§§ nostrum

&

Lucas.

long, two-spined.

* Spines of rostrum contiguous

EuRTPODius, Guerin-Meneville.

ivith

one another.

Spines of rostrum

rather

narrowing to distal extremity. Ambulatory legs very long,
with the penultimate joint dilated and compressed. Type Eurystout,

podius Latreillei, Guerin.

Oregonia, Dana.
not spinose.

(Plate XII.

figs. 3, 4.)

Carapace flattened,

Spines of rostrum very slender.

Ambulatory

legs

of moderate length, veiy slender, with the penultimate joint similar to the preceding, not dilated
gracilis,

and comjpressed.

Type Oregonia

Dana.

PLEiSTACANTnA, Mievs.

Carapace convex, spinose.

of rostrum long, divergent at their tips.

elongated.

Ambulatory

Spines

Anterior legs in male

legs very slender

timate joint not dilated and compressed.

and very long, penulType PleistacantJia

sancti-joJiannis, Miers.

** Spines of rostrum divergent.
1.

Third joint of outer maxillipedes not emarginate at

its distal end.

Halimtjs, Latreille. Carapace subtriangular, with lateral marThree spines above the eye.
Merus joint of the

ginal spines.

outer maxillipedes somewhat auriculated and produced
autero-external

augle.

slightly compressed.

at its

Anterior legs in male enlarged, palm

Ambulatory

legs

with the penultimate
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less flattened,

and dilated toward
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cud.

its distal

auritias, Latreille.

This genus establishes a transition to the Maiidse.

Amathia, Eoux.
legs slender

AmatMa

Carapace subtriangular, spiuose.

and

cylindrical,

jNo spines

Ambulatory
penultimate joint not dilated. Type

Anterior legs of moderate

above the eye.

size.

Sissoana, E-oux.

Carapace elongated, convex, without lateral
Eyes very small.
Merus joint of the outer maxillipedes not auriculated. Anterior
Ambulatory legs of the first
legs in the male greatly elongated.

Choeinus, Leach.

A prominent prseocular spine.

marginal spines.

pair

much

Type Ghorinus

elongated, of the last three pairs short.

her OS (Herbst).

Maceogheiea, De Haan.
front.

Merus

rounded

and Inachus).
Type Mcicrocheira Kdrnpferi, De Haan.
end

(as in Camposcia

1.^^TMrd joint of the outer maxillipedes notched at
,

IJEIOHOPLATUS,

E-ostrum

Prseocular

outer maxillipedes elongated, and

of the

joint

at its distal

vei-y long.

Carapace triangular.

Basal antenna! joint very small, not reaching the

spine small.

bifid, its

M.-Edimvds.

A.

Legs

its distal end.

Carapace

subtriangular.

Basal joint of antennae rather

spines divergent.

Ambulatory
and square-truncated as
in Acanthonyx.
Tj-^e'Sfrichoijlatiis Suttoni, A. M.-Edwards.
This genus establishes the transition from the present subfamily
to the Acanthonychinse. The single species was contemporaneougly
described by me as Halimiis Hectori, from an imperfect specimen.
robiist.

Anterior legs in male long and slender.

legs with the penultimate joint dilated

Subfamily

3.

Acanthonychin^.

(See Plate XIT.

phanerophthalmes, M.-Edw., part.

Eyes small and immobile or
the prominent prseocular spine.

base and narrowing distally.

The carapace

is

usually

;

partially retractile,

and concealed beneath

Postocular spine small or absent.

more or

less

oblong and flattened, more rarely

joint of the outer maxillipedes

is

Rostrum simple

truncated at

its distal

are of moderate length.

have the palm compressed.

Postabdomen 4-

or bifid.

end, and

The anterior
The ambulatory legs

articulated with the next joint at its antero-internal angle.

legs in the male usually

(Mdiens

Basal antennal joint usually enlarged at

elongated and subej'lindrical or subtriangular.

The merus

figs. 5, 6.)

Acanthonychidce, Stimpson.)

to 7-jointed.

648

ME.

E. J.

MIEKS OK THE

Some of the genera in the first and second sections of this subfamily approach the Leptopodiinge in the length of their epistoma,
narrow interocular space, and coalescent postabdominal segments.
Consequently the Acanthonychinfe are to be regarded as a series
parallel with, rather than inferior to, the Leptopodiinge in a natural

arrangement.

§

Carapace elongated, ovate-cylindrical.
c/inate or bifurcated.
inohile.

Bostrum elonqated^emar-

J^rceocular minute, or toanting.

JEijes

im-

Last two pairs of legs very short.

This section would appear to correspond with Stimpson's subfamily Anomalopinae.

Xenocaecinus, White (Huenioides, A. Milne-Edwards). (Plate
XII.

fig.

wanting.

5.)

Carapace

ovate-cylindrical.

Pr^eocular

Antennae concealed beneath the rostram.

spine

Type Xe-

nocarcinus tulerculatus, "White.

*ANOMALOTHiE(^;«oOT«ZopMS,Stimpson,nom.pr8Boc.). Carapace
almost subcylindrical.
above.

Prasocular minute.

Antennae visible from

Type Anomalotldrfurcillatus (Stimpson).

Rostrum simjjle,
§§ Carapace in the male subtriangular.
Amhulatory legs regidarly decreasing in length.
* Byes immohile.

*MocosoA, Stimpson.
subtriangular,

—

Sexes (wliere Jcnoion) dissimilar.

Eostrum

Carapace subpentagonal.

obtuse,

entire,

et&a^e-.

excavated below.

Prffiocular ?

Outer maxillipedes with the merus joint short, broad, and produced at its antero-external angle.
Anterior legs ?
Type Mocosoa crelrepunctata, Stimpson.

Teigonothie, Miers.
tire, obtuse,

Carapace subtriangular.

'

Hostrum

en-

and produced into lateral carinae.
Outer maxillipedes with merus joint not

flattened below,

Prffiocular wanting.

produced at its antero-external angle.
palm compressed. Type Trigonothir

Anterior legs rather small,
oltusirostris, sp. n.

A single specimen,locality unlaiown,is in theMuseum collection.
Htjenia,

Be Kaan.

compressed, acute

;

Eostrum

slender, deep,

prasocular spine small.

and

laterally

Sexes dissimilar (the

carapace in the female being produced into large lateral lobes or
expansions).

Hands compressed,

cristate above.

Ambulatoiy

uj-&i;->X
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legs

more or

and compressed.

less dilated

Type Huenia

proteins,

De Haan.
SiMOGAKCiNUS, Miers.

E-ostrum as in Huenia, (but shorter.

male turgid, not

Hands

Sexes dissimilar.

Prseocular spine wanting.

in adult

Ambulatory legs not compressed.

cristate above.

Type Simocarcinus simplex (Dana).'
The type of this genus is tlie Huenia simplex of Dana this
species and his H. irevirostrata are obviously male and female of
the same form. Specimens are in the British Museum of both
:

sexes.

Ctclonyx, Miers. Eostrum laminate, flattened, very broad,
and transversely oval in shape. Eyes situated in the narrowangle between the base of the rostrum and front of the carapace,
the sides of which are produced into dilated wing-like expansions
Only known
as in Huenia.
Type Oyclonyx frontalis ("White).
from a single female in bad. condition.
** Eyes mohile.
Menj<;thius, M.-Edw.

Sexes similar.

Eostrum

Anterior legs

with the palm slightly compressed, fingers arcuate.
legs not compressed.

Type

Prseocular

slender, acute.

Carapace subtriangular.

spine well developed.

Ambulatory

Mencstliius monoceros, Latr,

§§§ Carapace usually more or less ohlong or orMculate in outline.
Nostrum flattened, emarginate hifid, or tivo-spined. Frcsocular
,

usually

ivell

developed.

Eyes

mobile.

Easal antennal joint

Ambulatory

dilated at iase, narrowinrj distally.

legs

of moderate

length.

* Elagellum of antenncs concealed heneatli
visible

from

tlie

rostrum and not

above.

*Leucippe, M.-Edwards. Eostrum laminate, divided by a narCarapace subtriangular or subpentagonal.
fissure.
Basal antennal joint not much enPrseocular spine wanting.

row median

larged at the base.

Type Leucippe pentagona, M. -Edwards.

This genus marks the transition from the preceding section to
the present one.

MiMULUs,

Sfimpson.

Eostrum

laminate,

bifid.

Cara-

pace flattened, subpentagonal, with the lateral margins in both
sexes produced into bilobate laminate expansions.

Prseocular

MB.

G50
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Basal antenual joint not

much

enlarged at base.

Type Mimiilus foliatus, Stimpsou.
Eostrum

M.-Eclwards.

Epialttjs,

Prajocular spine present.

emarginate.

lamellate,

Basal autemial joint considerably en-

Ambulatory legs with the penultimate joint not
and compressed.

larged at base.
dilated

Subgenus

1.

Epialtus.

hittiherculatics,

Second tooth

Carapace suboblong.

of the antero-lateral margins greatly developed.

Type Epialtus

M.-Edwards.

Antilibinia, M'Zeai/. Carapace suboval, smooth,
Second tooth of the antero-lateral margins small.
Type Antilihinia S^nithii, M'Leay.
I place in this subgenus the "W.-American species with smooth
M'Leay's type species is from S. Africa. In the
oval carapace.
American species {E. dentatus, E. emarginatus) the orbital mar-

Subgenus

2.

or uneven.

gin,

although not prominent,

is

so well defined

and

circular that

they might almost be separated as a distinct genus, and placed
near Scyra in the Periceridae.

A. SmitMi externally resembles

the species of Lihinia.

*EuPLEUEODON, Btim^son.

Carapace depressed and uneven

Ambulatory
Type
strongly prehensile, penultimate joints dentigerous.

antero-lateral

angles

strongly prominent.

;

legs
Eic-

pleurodon trifurcatus, Stimpson.
This genus seems to be in some degree intermediate between
the su.bgenera JEpialtus and Antilihinia.

*# ^lagellcB of antenncB exjposed and

visihle from alove at side

rostrimi (basal joint ofantenncB not

much enlarged

PuGETTiA, Dana (JPeUinia, Dana).

of

at lase).

Carapace somewhat con-

Ambulatory legs

slender,

with the penultimate joint not dilated or compressed.

Type

stricted behind the second lateral spine.

Pugettia gracilis, Dana,

AcANTHONTX,

Latreille.

(Plate XII.

fig. 6.)

Carapace usually

suboblong, not constricted behind the second lateral spine.

Am-

bulatory legs with the penultimate joint more or less flattened,

and compressed. Type Acanthonycc lunulatiis, Eisso.
(The genus DeJiaanius of M'Leay, Anuulosain Smith's S. Africa,

dilated,
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iii. fig.

assigned to

a,

by

it
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would seem, fi'om the figure and the position

its

author, to have the eyes retractile within

well-defined orbits, and hence to be referable to the family Maiidae.

Except as regards^the

orbital characters, the species figured {I)e-

Acansome error in

Jiaanius acanthopus) altogether resembles the S. -African

thonyx

M.-Edw.

dentatus,

Perhaps there

is

M'Leay's delineation of the species in question.)
Subfamily

largely developed.
its

Microrhynchin^.

4.

Eyes short and coinpletely

retractile

length (except in some DoclecB).

The rostrum
less triangular

is

cordiform, or truncated at

Prseocular spine short or absent.

The merus

its distal

Postabdomen of male and female
is

the postoeular spine or lobe

simple or more or less bifurcated.

and convex.

This group

;

Basal antennal joint considerably enlarged throughout

Carapace more or

joint of the outer maxillipedes

extremity.

Legs usually rather slender.

6- to 7-jointed.

altogether intermediate in the structure of the

and antennal region between the Inachidse and the Maiidte.
The genus Loxorhynclms, for example, closely approaches in these
but the upper orbital margin is not
respects Pisa and its allies
orbital

;

dereloped as in the genera of that section of Maiidae.
of the genera I have seen

Of most

no specimens.

§ 'Rostrum simple.

No prceocular

spine.

* MiCKOBHTNCHUs, Bell (? Solacia, M.-Edwards & Lucas).
Carapace broadly triangular. Eostrum very short. Merus joint
of outer maxillipedes somewhat cordiform.
Anterior legs in male
small.

clms

Ambulatory

(]il}bosus,

legs of

moderate length.

Type Microrliyn-

Bell.

*Apiomaia, v. Martens {Pyromaia, Stimpson). Carapace somewhat pyriform. Merus joint of outer maxillipedes witli the
antero -internal lobe strongly projecting. The rest nearly as in
Type Apiomaia cuspidata (Stimpson).
Microrliynclms.
*EsoPUS, A. mine-Edioards. Carapace elongate-oval, convex.
Eront rounded at its distal end. Outer maxillipedes with the
merus joint slightly prodiTced at its antero -lateral angle. Type
Esopus crassics, A. M.-Edwards.
§§ jRostrtmi

lifid or emarginate.

A prceocular spine usually

present.

LoxoEHTNCHTJS, Stimpson,

Eostrum

slightly deflesed, bifid

;

(jt
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A

prominent
the spiues coalescent at base, and then divergent.
antennae
consiof
joint
Basal
spine.
postocnlar
and
prffioenlar

Merus joint of outer maxillipedes entire at
Type
Ambulatory legs of moderate length.

derably enlarged.
its

distal end.

Loxorlnjnclius granclis, Stimpson.

*LiBiDOCLEA, M.-Udwards. Kostrum prominent, not deilexed
and emarginate at its distal end. Merus joint of outer maxillipedes notched at its distal margin. Legs rather long. Type Libidoclea granaria, M.-Edw. & Lucas.
This

genus

closely allied to

is

Lihinia in the family Peri-

ceridse.

DoCLEA, Leacli. Carapace orbiculate-triangular, or orbicuEostrum usually very short, emarginate. No preeocular

lato.

Basal antennal joint but moderately enlarged at 'base,
Legs very long and stender. Type Doclea Bissonii, Leach.
This genus is closely allied to JEgeria, and marlss the transition
to that genus of Maiidse.
spine.

Subfamily

5,

Stenocionopin^.

Eyes elongated and retractile, partly concealed by the prfcocukr spine,
which is very greatly elongated. Basal antennal joint considerably enlarged throughout

The rostrum

is

its

length.

composed of two

and posteriorly prolonged.

The

Carapace somewhat oblong

spines.

articulation of the

outer maxillipedes with the preceding joiut

is

merus

joint of the

often very peculiar.

The enlarged basal antennal joint marks the approach of this
subfamily to the Maiidee. Were the upper orbital margin as
well developed in all the genera as in Tyclie, it would be better to
constitute

it

a subfamily of that group,

*STE]srociO]sroPS, Latreille.

ocular spine not
simple.

Merus

Upper

developed.
joint of

orbital

margin behind

Posterior lobe

outer maxillipedes

of the

prse-

carapace

greatly produced

antero-external angle, and with a notch on

and acute at its
inner margin for the insertion of the fourth

joint.

its

Type Steno-

cionops cervicornis (Herbst).

^Stilbognathus,

?J.

Martens.

"Faciea of Stenocionoj^s.

joint of the outer maxillipedes with a longitudinal pit on

surface which

is

covered with bristles

;

Ischium
its

outer

merus joint convex and
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flat

Type Stilhognatlms
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rounded lobe [at its autero-external angle.
Martens.

erytlirccus, v.

Ttche, JBell {Platyrhynclius, Desb. & Schramm*). Upper ormargin behind the prasocular spine well developed, laterally
produced, and concealing the eyes, wath a deep fissure. Ischium
and merus joints of outer maxillipedes flat and smooth, the third
or merus joint dovetailed into the second, not produced, or with
a small lobe at its antero-external angle. Type Tyclie lamellifrons,
bital

Bell.

Family

Eyes

II.

retractile within the orbits,

more or

less

MAIID^.

which are

distinctly defined; but often

incomplete below, or marked with open fissm'es in their

upper and lower margins.

.

Basal antennal joint always more or less

enlarged.
1. Maiin^.
(See Plate XII.
{Mdiens crypt opJithalmes , M.-Edwards,

Subfamily

Carapace usually subtriangular.
legs in

male enlarged

;

figs.

7-10.)

part.).

Rostrum well developed.

Anterior

fingers not excavate at tips.

This subfamily includes most of those typical forms which group
themselves around the

common Maia,

in

which the carapace

is

usually triangular or elongate-triangular, the rostrum emarginate
or two-spined, the orbits large, Avell defined

and yet incomplete,

eyes completely retractile, anterior legs with fingers acute, and

ambulatory legs

usualh'- of moderate length.
Stimpson proposed to separate as a distinct subfamily {Leptopincs) the group typified by Egeria {Lepto^yits, Latr.), on account
of the broad and somewhat cordiform merus joint of the outer

maxiUipedes.

JEyeria could not in

the group, as in

it

any case be taken

as typical of

the merus joint of the outer maxillipedes

cordiform, but truncated at

its distal

end.

A certain

is

not

affinity

un-

doubtedly exists between the genera in which the merus joint

is

cordiform, as also between those (typified by Gamposcia) which

have the merus joint elongated, often rounded at the distal end,
and articulated with the next at the summit but these characters
;

cannot be employed as a basis for a general

classification,

and do

* I have not had an opportunity of consulting Dr. Schramm's work,

'

Crus-

Guadeloupe d'apres un manuscrit du doctour Desbonne, Ire partie,
Brachyura. Basse-Terre, 8to, 1867." In referring to it I have followed M.

taces de la

A. Milne-Edwards's citations.

MR.
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not always harmonize with the characters derived from the structure of the orbits and antennae.

§

nostrum

vertically compressed

the extremity.
eyes,

when

Orbits

retracted, are

themselves short

and

and laminated, hijid, ornotched at
and very open above, so that the

sJialloio

more or

less visible

* Ambulatory

two wide

above, the eyes

extremely long and slender.

legs

EaEEiA, Latr. {Leptopus, Lamk.,
angular, spinose.

from

thicTc.

Carapace broadly

pt.).

Kostrum prominent, notched.

tri-

Orbits with

Basal antennal joint rather narrow.

fissures below.

Anterior legs of male rather small. Type Ugeria longipes (Herbst).

Choeilibinia, LocTcington.

antennal joint moderately enlarged.
prominent.

Eostrum

Carapace triangular.

long, the spines coalescent at base

Eye-peduncles short.

and divergent

at tip.

Basal

Upper orbital margin very
Type Chorilibinia angusta,

Lockingtou.

** Ambulatory

legs

of moderate length.

Carapace not spinose.

a.

*Hemus, a. Milne-Edwards.

Eostrum

deflexed, notched at

Basal joint of antennae enlarged

the extremity.

;

the second and

third joints also dilated and visible from above, with lateral wing-

Merus joints of the ambulatory legs considerType Hemus cristulipes, A. Milne-Edwards.

like expansions.

ably dilated.
IIyas,

Leach.

Eostrum

bifid

;

tlie

median

fissure

narrow.

Basal joint of antennre not much enlarged, the second joint moderately dilated, the third joint narrow.

Type Hyas araneus

dilated or compressed.

Chionoecetes, Kroyer
notched, not deflexed.

(Feloplastus,

Ambulatory

Gerstiieker).

Eostrum

Basal joint of auteunje very narrow,

second and third not dilated.

Ambulatory legs

the joints somewhat compressed and flattened.
opilio,

legs not

(Linn.).

in the adult willi

Type

Chionoceetes

Kroyer.
b.

Carapace spinose.

ITerbstia, Milne-Edwards (Ehodia, Bell, Micropisa, Stimpson).
Eostrum notched. Carapace broadly triangular,ATith the regions
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Am-

Second and third joints of antennae slender.

"well defined.

bulatory legs slender, cylindrical.

Subgenus 1. Herbstia. Inferior margin of orbit without a
Ambulatory legs not spinose. Type Herhstia condyliata

tooth.

(Herbst).

Subgenus
toothed.

2.

*Herbstiella, Stm.

Merus

stiella depressa,

Inferior margin of orbit

joint of ambulatory legs spinose.

TypeSeri-

Stm.

This genus establishes a relationship to Mithrax.
*CcELOCEEirs, A.

Milne- JEdwards.

Carapace suborbiculate.

Eostrum prominent, with a shallow notch at its distal end, and
Second and third joints of antennae
its lateral margins involuted.
Legs short. Type Coelocerus spinosits, A. M.-Edwards.
slender.
Is nearly allied to Lihinia and it may be desirable so to modify its characters as to include any species of that genus which
may have the orbital margin incomplete or notched. The involu;

tion of the margins of the rostrum

same character occurs in a

of minor importance, as the

is

lesser degree in the typical species of

Lihinia (L. emarginatd).

§§ Hostncm composed of
Orbits deep, so that

tivo

tlie

more or

less distinct

divergent spine

eyes, lohen retracted, are concealed;

tlie

eyes themselves small, the eye-peduncles slender.

t Orlits large, with a forward aspect, usually very incomplete helow,
the upper orbital margin usually prominent, loith two deepfissures

and long

spines.

*JFlagellum of the antennce arising within the orhital cavity.

Maia, Zamarck.

(Plate XII.

divergent from their base.
interorbital space broad.
larged.

figs. 7, 8.)
Spines of rostrum
Carapace triangulate-oblong, the

Basal joint of antenna? very

Anterior legs in male rather slender

not carinated.

Type Maia sgidnado

;

much

en-

wrist elongated,

(Linn.).

*~*Magellum of the antennce arising within the orhital margin, and
separated from the cavity of tlie orhit hy a narrow process of the
hasal joint.

Carapace subtriangalar.

Paramithrax, M.-Edioards.
of rostrum divergent from their
cavity straight, or nearly so.

LINF. JOURN.

base.

Spines

Anterior margin of buccal

Basal joint of antennae very
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joint of outer maxillipedes notched at its an-

tero-internal angle.

Leptomitheax, Miers. Anterior legs in male
wrist not
band and wrist subcylindrical
ridged, fingers meeting along tbeir inner edges when closed. (Carapace not spinose above.) Type Leptoinithrax longimanus, Miers.
Subgenus

1.

elongated, slender

;

;

Subgenus 2. Paeamitheax, M.-Edio. Anterior legs in the male
band compressed, fingers witb a vacant sjoace between
them when closed, wrist witb two ridges, tbe outer usually oblique.
(Carapace usually spinose above.) Type Paramithrax Peronii,
M.-Edw.
enlarged

As

;

regards external form, every gradation appears to be estab-

lished between the typical

Paramithrax and AcantJiophrys, in which

the carapace and legs are more or less spinose, the upper orbital

margin produced above

;

but the spine at the antero-external

angle of the basal joint of the antennge projects laterally instead of
forward, as in that genus

the outer maxillipedes

;

and the form of the merus joint of

is different.

(The genus ^^Phy codes, established by A. Milne-Edwards on a
P. antennarius, from St. Vincent, has, I believe, never
been figured, but should perhaps be referred to the vicinity of
Paramithrax. The carapace is pyriform. Spines of rostrum short,
species,

acute.

Orbits large, ill-defined, emarginate above

tially retractile;

long, enlarging distally, ending in
is

two

;

eyes par-

Basal antenual joint

postocular spine large.

spines, of which the outer

very prominent; flagellum inserted outside rostrum.

Third

much

inner

joint of outer maxillipedes
side.

Ambulatory

legs long

;

larger on

outer than

its

There appears to be

dactyli curved.

some inconsistency in the generic and
frontal and orbital region.)
*Oplopisa, a. Ililne-Pdioards.
of rostrum straight, divergent.

its

specific descriptions of the

Carapace pyriform.

Spines

Anterior margin of buccal cavity

much more prominent on the sides than in the median portion.
Merus joint of outer maxillipedes much dilated at its anteroexternal angle.

Type Oplopisa

Ambulatory

spinipes,

AcANTHOPUKTs, A.

legs

short,

and regularly spinose.

A. Milne-Edwards.

MiIne-PJdica7'ds.

Spines of rostrum divergent.

Upper

Carapace subtriangular.
orbital

Supraocular spine produced above the eye.

margin prominent.

Basal antennal joint
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witli a spine at its antero- external angle, whicL. projects forward.

Anterior margin of buccal cavitj straight, or nearly

Merus

so."

joint of outer maxillipedes dilated at its distal margin,

rounded

and entire, without any notch for the insertion of the next joint.
Type Acantliophri/s cristimanus, A.. Milne-Edwards.
I propose to restrict this genus to species characterized by the
entire merus joint of the outer maxillipedes, as there appears to
be no other certain distinction between it and Paramitlirax, and
accordingly cite A. cristimanus as the type, because (if the figure
be correct) it presents this peculiarity. Two species of the genus
are in the British-Museum collection.
tt Orbits small, with a lateral aspect; orbital margin not prominent, loitJi a hiatus above and beloiv {rarely in Pisa there are
tioo

hiatus above).

(Plate XII.

Pisa, Leach.

rounded behind.

trum long,

figs. 9, 10.)

Carapace triangular,
Spines of ros-

Prseocular spine usually large.

near their extremities.

Epi-

Basal joint of antennae

much

parallel, or in contact, to

stome transverse, rather narrow.
enlarged, and terminating at its

distal

extremity in one or two

spines or tubercles.

Subgenus

1.

Pisa, Leach {Blastus, Leach).

the male with the palm dilated

;

Carapace ovate-triangular.

at the ends.

Anterior legs in

aud meeting only
Type Pisa tetraodon

fingers curved,

(Pennant).

Subgenus

2.

Abctopsis, LamarcJc.

Carapace subtriangular.

Anterior legs in the male with the palms elongated and rather
slender

;

and meeting along their inner edges.
Lamarck.

fingers straight,

Type Arctopsis

lanata,

*PisoiDES, Milne-LJdivards

-Sf

Lucas.

Spines of rostrum short, subparallel.

No

Carapace sab triangular.
prseocular spine.

stome very narrow, nearly

linear.

tubercle at its distal end.

Type Pisoides Edwardsii

Epi-

Basal antennal joint with a
(Bell).

NoTOLOPAS, Stimpson. Carapace with the back flattened, and
bounded posteriorly by a broad concave lamella. E-ostrum with
the spines divaricate.

A

prseocular spine.

tennse with a lobe at its distal end.

Basal joint of an-

Type Notolopas

lamellaius,

S Limp son.
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Htastenus, White {Lahaina, Daua).

Carapace

triangulair,

Spines of rosbrum long, straight, divergent

rounded behind.
from their base.

Preeocular spine small or

Orbits

obsolete.

and one below. Basal joint of antennae
Eirst ambulatory legs greatly elongated.

small, with a hiatus above

not

much

enlai'ged.

Subgenus

Htastenfs.

1.

Carapace smooth and even above,

with none or with few long spines. Basal joint of antennae without
a spine at its distal end. Anterior legs in male small and slender.

Type Syastenus
Subgenus

2.

Choeilia, Dana.

its

Anterior legs in male usually enlarged, with the palm

Type

compressed.

Ghorilia looigipes,

(The genus Lahaina, Daua,

and

Carapace uneven and tuber-

Basal joint of antennSB usually with a spine at

cular above.
distal end.

Sehce, "White.

Ghorilia.

is

Dana.

intermediate between Syastenus

In the form of the carapace and rostrum and an-

terior legs it resembles the first

;

in the presence of a preeocular

and the existence of a spine on the basal joint of the anNevertheless, as the subgenera Syastenus
tennae, the second.
and Ghorilia represent two types of the genus diifering much in
external appearance, it seems better to retain them as distinct.)
spine,

Naxia, M.-Edio. {Naxioides, A. Milne-Edwards; Podopisa,
Carapace subtriangular. Spines of rostrum panear their extremities an accessory spinule.
bearing
and
rallel,
Basal
Preeocular spine usually present. Orbits as in Syastenus^
Hilgendorf).

.

joint of antennse longer than broad; its antero-external angle

tuberculiform.
serpulifera,

Eirst ambulatory legs very long.

Type Naxia

M.-Edwards.

Scarcely distinct, perhaps, as a genus, from Syastenus.

MicipPOiDES, A. Milne-Edwards.

Carapace subtriangular.

Spines of rostrum rather short, deflexed, acute.
spine.

at its

No

preeocular

Basal joint of antenuee enlarged, without spine or tubercle
Anterior legs in male with the palm dilated.
distal end.

Ambulatory legs of moderate length. Type Micippoides angustiM.-Edwards.
Marks a transition to Prionorhynchus among the Periceridce.

frons, A.

* In young specimens of N. scrpulifera the

and

constitute a veritable hiatus.

fissures of the orbits are wider,

It appears, therefore, necessary to unite

Naxioides, A. M.-Edwards, with this genus, as

it is

only distinguished by the

absence of a prteocular spine, a character which by itself cannot be considered
of generic importance.
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Carapace subtriangiilar, tuberculated, aud

Leacli.

Spines of rostrum laminate at base, acute at ends,
slightly divergent.
ISTo prasocular spine.
Basal autennal joint
spinose.

enlarged at base, longitudinally suleated, without a spiue at its
Anterior legs in male elongated, much longer than

distal end.

the ambulatory legs, which are

all

of moderate length.

Type

Eurynome aspera (Pennant).
This genus has been placed by Milne-Edwards and other
authors in the Parthenopidse
it is

;

but in

structural characters

all

ob\iously allied to Pisa and Syastenus.

Pelta, Bell.

Rostrum with the spines

Carapace subpyriform.

united at base, afterwards divergent.

antennal joint elongated
side of the rostrum.

;

its distal

Legs

'So praeocular spine.

Type Felia

of moderate length.

all

Basal

half visible from above at the

pulchella, Bell.

Subfamily

Schizophrysin^.

2.

Rostrum

Carapace very broadly triangular, or oval, or nearly circular.
very short or obsolete.

Anterior legs in male small, slender

the fingers

;

usually excavated at the tips.

This subfamily establishes the transition of the Maiidae to the

and includes those

subfamily Mithracinse in the

PericeridsB,

Maioids in which the rostrum

reduced, until in Gyclax

is

its

spines

by two small tubercles, the orbits often
nearly complete, or marked with very narrow fissures, the caare represented only

rapace broadly triangular or nearly circular, the epistome short,
the basal antennal joint very largely developed, and the anterior
legs with the fingers

more or

§ Anterior legs

ivitli

less excavated.

the fingers acute at

*Temnonotus, a. Milne- Edwards.

tlie tips.

Carapace

ovate-elliptical,

convex and tuberculated above, with a horseshoe-shaped pit on
the dorsal surface.

trum
thick.

A

prajocular spine present.

simple, well developed.

Basal joint of antenna?

Spines of ros-

Orbital fissures narrow

much enlarged.

;

eyes short,

Type Temnonotns

granulosus, A. M.-Edwards.

Only females of

this

genus are known

in adult males the fingers

the same group.

may be

;

and

it is

possible that

excavated as in other genera of

CGO

MR.

-

§§ Anterior legs
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toitli tlie fingers

ScHizoPHETS, White (Dione,

excavated at

De Haan, nom.

ilie tips.

prseoc).

Cara-

pace orbiculate-triaugular or rarely elongated. Spines of rostrum
distinct, with one or more accessory spines upon their outer margins.
Orbits large. Basal joint of antennae rather slender, with

two spines

at its

distal end.

Type ScldzopJirys aspera (Milne-

Edwards).

and not excavated in S. dama (Herhst),
from others of the genus in its more elon-

Tlie fingers are acute

a species which

differs

gated form, and approaches the Maiidse.

Ctclax, Dana.

Carapace

orbiculate

or oblong-orbiculate.

Spines of rostrum simple, very short or rudimentary.

Basal joint of antennae usually

large.

much

Orbits

enlarged.

The accessory spines of the rostrum of Scliizophrys constitute
the only positive distinction (although an arbitrary one) that can
be employed to separate the species of that genus from Gyclax
and Nemausa.
Subgenus

1.

Ctclax, Dana.

peduncles longer.
at its distal

spines

Spines of rostrum longer.

Eye-

Basal joint of antennae slenderer, with
end.

two

Type Gyclax Perryi, Dana.

Subgenus 2. Ctclomaia, Stimpson. Spines of rostrum rudiEyes large. Basal joint of antennae very broad, with
three spines at its distal end. Type Cyclomaia sulorlicularis,
mentary.

Stimpson.

(The genus ^' Pleioropliricus of Alphonse Milne-Edwards, founded
species, P. crisfatipes, from Australia (Journ. Mus. Godef-

upon a

froy, iv. p. 84, pi. xii.

carcinologist

fig. 6,

1873),

is

placed by that distinguished

among the Osyostomata; but judging from the

de-

scription and figure of the third maxillipede, I should certainly
suppose its true position to be in this subfamily of the Oxyrhyncha.
It is distinguished from Gyclax, ScJiizopJirys, and Temnonotus by
the anterior legs, which are short and somewhat enlarged, and

by the

front,

which

Subfamily

3.

is

Micippin^.

Carapace suboblong.
usually broad, lamellate.

Basal antennal joint very
culated,

and

quadridentate.)

Rostrum

(See Plate XIII.
verticallj^,

figs. 1, 2, 3.)

or nearly vertically, deflexecl,

Anterior legs with the fingers acute at tips.

much

enlarged.

laterally projecting.

Eye-peduncles very long, geni-
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N"otwitlistanding the great dissimilarity of Mici/ppa and Picrocenis,

which stand

gradation

may

at opposite

extremes of the

series, a regular

be traced between the genera of this group.

In

Picrocerus the broad and lamellate I'ostrum of Micippa and Para-

micippa

is

reduced to a single vertically deflexed spine, the prse-

ocular spines are enormously developed, and constitute the appa-

rent rostrum

;

the anterior part only of the upper wall of the

orbit is developed, the posterior part, which,

is

complete in Mi-

by two or three spines

cippa, being represented only

carapace behind the eyes appears constricted

;

:

hence the

the basal antennal

moreover, is narrower and elongated, Criocarcinus occupies
an intermediate position between Micippa and Picrocerus.

joint,

§ Orhits very incomplete,

tlie

anterior portion partially surrounding

and usually of the form of a tube open below,

the eye-pedimcle,

the

posterior portion often represented only by one or two spines.

Criocabcinus, "^.-JEdivards.
tubular, open below
at base,

;

(Plate XIII.

fig,

3.)

Orbits

Eostrum lamellate
two divergent spines. Legs of mode-

prseocular spines small,

and terminating in
Type Criocarcinus superciliosus (Herbst).

rate length.

PiCROCEETJS, Alphonse Milne-Edwards.

below.

Orbits tubular, open

Eostrum rudimentary, composed of

deflexed spine,

a single vertically

Prseocular spines enormously developed, hori-

and slightly divergent constituting the apparent rostrum.
Type Picroeerus anyiatus, A. M.Legs long and slender.
zontal,

;

Edwards.

PsEUDOMicippE, Heller.

Orbits not tubular, covering the eye-

peduncles above, not defined below, with a hiatus above.

Nos-

trum obliquely deflexed, composed of two divergent spines, Prseocular spines small.
Legs of moderate length. Type Pseudomicippe nodosa, Heller.
Establishing the transition to Tyche and

§§ Orbits of a narroio oval form,

toell

its allies.

defined; basal antennal joint

micch enlarged.

Micippa, Leach. (Plate XIII.
cally deflexed.

figs.

1,2.)

and rather slender fingers meeting along
Type Ilicippa cristata (Linn.).
;

closed.

Eostrum nearly

vei-ti-

Anterior legs in male with the palm elongated
their inner edges

when

ME.
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Pauamicippa, 3I.-Edivards.

Eostrum

less vertically deflexed.

Anterior legs in the male with the palm enlarged, shorter, smooth

when

fingers,

;

Type Parami-

meeting only at the ends.

closed,

cifpa i^latvpes (Eiippell).

The eyes

both genera and the chaand antennal region are subject to

are, I believe, retractile in

racters derived

from the

orbital

;

variation.

Family

III.

PERICERIDiE.

{Mdiens eryptopTithalmes, M,-Edwards,
part.

Eyes

retractile within the small

circular

and well-defined

orbits,

which

Basal antennal joint well

are never incomplete as in the Maiidae.

developed, and constituting the greater portion of the inferior wall of

the orbit

Subfamily

1.

this joint is usually very considerably enlarged.

;

Peeicerin^.

(See Plate XIII.

figs. 4, 5.)

(Pericerince,

Stimpson.)

Carapace more or

Second

loped.

Rostrum well deve-

less subtriangular in shape.

joint of antennae not dilated.

Anterior legs with the

fingers acute at the tips.

In

this subfamily are included those

which may be regarded as

the typical genera of this family, in which the spines of the ros-

trum are well developed, and
The interorbital space is very

often in contact with one another.
broad, and the orbits tubular

basal joint of the antennae very
short, the legs of
tips.

One

much

enlarged,

moderate length, and the

;

the

the epistoma

fingers acute at

or two of the genera {Scyra, Sjphenocarcinus), in which

the basal antennal joint

is

least developed, are related to the

Epialtinge.

§ SfOstrum emarginate at a^ex only.

LiBiNiA, Leacli.
nose.

Carapace orbiculate-triangular, convex, spiBasal joint of antennae mode-

Prseocular spine distinct.

rately enlarged.

Legs of moderate length.

Type Libinia

einar-

ginata, Leach.
VuiO'SOTi'B.Y'SCWJBjJacg^iiinot Sf Lucas.

Prseocular spine absent.

Carapace subtriangular.
lamellate, deflexed

and

Basal joint of antennae greatly enType Frionorliynchus jEdwardsii, Jacq. & Lucas.

emarginate at
larged.

Eostrum broad,

its distal

end.
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663

§§ Eostrum composed oftivo distinct sjnnes.
* Basal joint of antennce witJiout a spine at

ScTEA, Dana.

its distal

Prseocular spine present.

lamellate at base, acute at distal end.

extremity.

Spines of rostrum

Basal joint of antennae

Anterior legs rather long, palm carinated.

narrow.

tory legs not compressed.
*Pyiiia, Dana.

Type Scyra

acutifrons,

Ambula-

Dana.

Spines of rostrum

Prgeocular spine absent.

legs much comType Pyria piibescens, Dana.
Nothing is said respecting the orbits and basal antennal joint
if the orbits are incomplete, this genus would probably be placed

Ambulatory

Anterior legs slender.

lamellate.

pressed.

near Chionoeeetes.

Carapace very convex.

LissA, Leach.
sent.

Prgeocular spine pre-

Spines of rostrum flattened, contiguous, and produced at

their extremities into a lateral lobe.

enlarged.

nated.

Basal joint of antenna)

much

Anterior legs with the palm compressed but not cari-

Ambulatory

legs of

Type Lissa cM-

moderate length.

ragra (Pabr.).

*Eachinia, a. Milne-Edwards.

Prseocular

Spines of rostrum slender and divergent.

the palm compressed but not carinated.
slender.

Type

Ambulatory

this

genus

is

The

legs very

taken from the figure in the

Mission Scient. Mexique, Crustaces Podophthalmaires,'

fig. 1.

present.

MacTiinia gracilipes, A. Milne-Edwards.

The description of
'

spine

Anterior legs with

species

is

pi. xviii.

noticed, but not described, in a footnote on

Of this fine work, which contains descriptions and figures
many new genera and species, only a portion, referring to the

p. 86.

of

Crustacea Xiphosura and a part of the Oxyrhyncha, has yet ap-

peared (5me partie, livraisons 1-3. Paris, 4to, 1873

*Leptopisa, Stimpson.
sides.

&

1875).

Carapace narrow, with perpendicular

Spines of rostrum very slender and contiguous.

legs in the male large

long and slender.

;

Type Leptopisa

setirostris,

Anterior

Ambulatory

fingers widely gaping.

legs

Stimpson.

*Sphenocaecinus, a. 31.- Edwards.
Carapace triangular/'
Eostrum elongated, its spines contiguous to within a very short
distance of their extremities, Avhich are acute.
small.

Ambulatory legs of moderate length.

nus corrosus, A.

M. -Edwards.

Anterior legs

Type

Splienocarci-

064

MK.

Tliis

genus

figure in the

'

Is

only

known

Mission

whicli the diagnosis

is

E. J.
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Scientif.

taken.

me from M.
Mexique

'

A. Milne-Edwards's

(pi.

Its nearest ally

xvii. fig. 5),

among

from

the Perice-

seems to be Sci/ra, Dana. If the orbits are incomplete, it
would probably be placed among the Epialtinse. It agrees, however, Avith most of the Periceridse in having a short epistome.
rinse

** Basal joint of aniennas often very much enlarged,
more spines at its distal extremity.

loith

one or

t Carapace narroio and elongated, nearly vertically defiexed in front

of gastric region,

Ctphocaecinus, a. M.-Edwards. Spines of rostrum slender
and divergent. Spine of basal antennal joint small. Type Cyfliocarcinus oninutus, A. M.-Edwards.

ft Carapace subtriangular, not defiexed in front.
1.

Spine at antero-external angle of antennal joint very short,

and not
TiARiNiA, Dana.

Carapace tuberculated, without a distinct
Spines of rostrum very slender and con-

series of lateral spines.

tiguous.

visible from ahove.

the palm short; fingers gaping.
spinose.

Type Tiarinia cornigera

Tylocaecinus, Miers

legs

nodose or

(Latreille).

Carapace tuberculated,

Spines of rostrum slender, divergent.

Interorbital space narrow.

when

Ambulatory

{tvXos, a hiol).

without lateral spines.
larged.

Anterior legs in male with

Inter orbital space broad.

Basal antennal joint not

much

en-

Anterior legs in male with the fingers nearly meeting

closed.

Ambulatory legs spinose

or nodose.

Type Tylocar-

cinus Styx (Herbst).

Peeiceea, Latreille.

(Plate XIII.

figs. 4, 5.)

Carapace with

a series of lateral spines.

Spines of rostrum long and divergent.

Interorbital space broad.

Basal joint of antennae very

much

en-

two small distant spines at its distal end. Anterior
Amlegs long, palm slender and elongated, fingers not gaping.
bulatory legs smooth.
Type Pericera cormita, Latreille.
larged, with

2.

Spine at antero-external angle ofhasal antennal joint very long,

and visible from above.
MiCEOPHETS, Milne-JEdwards {Milnia, Stimpson;

Perinea,

CLASSIFICATION Or THE MATOID CEUSTACEA.

Dana;

Carapace broadly triangular.
Branchial

Lockington).

Mslieria,
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Spines of rostrum slender and more or less divergent.
Orbits not tubular.

spine small.

larged
visible

fingers arcuate,

;

Anterior legs in male en-

and meeting only

Antennae

at the tips.

Type Mierophrys

from above at sides of rostrum.

hicor-

nuta (Latreille).

(The genus Omalacantha of Hale Streets, of which I have seen
no specimen, is very closely allied to this genus, and ought
perhaps to be united with it, as M. A. Milne-Edwards has
pointed out.

It

however, stated by

is,

ciently distinguished

its

author to be

suffi-

by the flattened club-shaped joints of the

and I prefer, for the present, to regard it as distinct.
In the genus Perinea, Dana, which establishes the transition from
Microphrys to the next genus, the carapace is convex and the rostrum very short.)
antennas

;

Maceocqsloma, Miers.
spine very large.

Carapace very convex.

Spines of rostrum parallel, or nearly

tubular and laterally projecting

;

Branchial
so.

Orbits

interorbital space very broad.

Anterior legs in male with the palm elongated, and fingers meeting, or nearly meeting,

when

closed.

Type Macrocceloma

trisjoi-

Qiosa (Latreille).

This genus

is

proposed for that section of the old genus Peri-

cera in which

is

included P. trispinosa and

*Anapttchus, Stimpson

its allies.

(^Za, Lockington).

Carapace broadly

triangulate, with the lateral margins laminated, produced over the

bases of the ambulatory legs, and regularly dentated.

rostrum short.

nearly meeting throughout
nutiis,

Spines of

Anterior legs in male rather slender

when

;

fingers

Type Anaptyclius

closed.

cor-

Stimpson.

Subfamily

2.

Othoniin^,

(See Plate XIII.

fig. 6.)

(Othonince, Dana,

Stimpson.)

Carapace suhoblong
obsolete.

Second

;

interorbital space very broad.

joint of antennae enlarged.

Rostrum

slroost

Anterior legs with the

fingers slightly excavated at the tips.

This subfamily

is

restricted to the single genus

Othonia, Pell {Pitho,

Bell).

(Plate XIII.

with the margins regularly dentated.
Bell.

Type

fig, 6..)

Carapace

Odlionia sexdentata,

MK.

GQG
Subfamily

3.

E. J.
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Mithracin^.

(See Plate XIII.

figs. 7, 8-)

{Mithraeincs, Stimpson.)

Carapace broadly triangular, sometimes transverse, with
slightly arcuate

Second joint of antennae not
vated at the

Rostrum

interorbital space narrow.

;

the

sides

short or obsolete.

Anterior legs with the fingers exca-

dilated.

tips.

In this subfamily are iBcluded those

Periceridee wliicli

most nearly

approach the Cancroids of the suljfamily Chlorodiinge in the form of
the carapace, the obsolescence of the rostral spines, the small and
completely defined orbits (which do not project laterally as in the
epistoma, and the form and de-

Pericerinse), the extremely short

velopment of

tlie

anterior and ambulatory legs.

llitJiraculus,

end of the series, is indeed hardly to be distinguished in external form from the Cancroid Phymodius or
CMorodius, from which, however, it is in reality separated by the
Neposition and great development of the basal antennal joint.

which stands

at the

mausa, on the other hand, marks the transition to the Maiidse.

Nemaitsa, Alplionse Milne-Edwards.
spines of rostrum well developed.

broad

;

with a long spine at

much

enlarged

Type Nemausa

;

Ambulatory legs not compressed.

palm slender.
sj^inipes (Bell).

This genus presents

Herlstia and

Basal joint of antennse

Anterior legs in male not

distal end.

its

Carapace longer than

affinities

Scliizophrys

PAHATHoii, Jfiers.

with MieropTirys, and also with

among the

Maiidae.

rounded

Carapace triangular,

behind.

Pront very small and narrow, truncated or notched. Basal antennal joint narrow as in Scyra, longer than broad, and without
any spine at its distal end. Anterior legs with the palm dilated,
and fingers arcuate, meeting at the tips. Ambulatory legs not

and compressed. Type ParatJioe rofundata, Miers.
and Piji Islands) are of great interest, as the subfamily is almost exclusively American. The examples before me have nearly the aspect of Tkoe hence the generic
dilated,

Its habitats (the Grulf of Snez

;

name.
(The genus Paramaya of De Haan was founded upon a species
which he subsequently referred (rightly I believe) to Maia. The
name may, however, have to be retained for the Faramaya Dehaani
of White, referred to in his

Museum,'

p.

7 (1847).

'

List of Crustacea in the British

This species

is

founded upon a single

female specimen, bleached and probably immature, Avhich closely

resembles Mithracc, but

difi"ers

from the species of that genus in
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margins of the

carapace and very obscurely marked tubercles on the branchial
regions.

The

orbital margins, also, are smooth.

basal antennal joint has a single spine at

The much dilated

its extero-distal

angle

the legs are smooth.)

Carapace triangular,
Thoe, JBell (Platt/pes, Lockington).
narrowed anteriorly. Eostrum very short, its spines reduced to
Basal antennal joint witli a very short spine at its
Anterior legs in male enlarged, palms short, dilated,

tubercles.
distal end.

fingers

meeting only at

Type

dilated.

MiTHRAx, Leach.
usually

triangular,
obsolete.

tips.

Ambulatory

legs compressed

and

TJioe erosa, Bell.

(Plate XIII.

figs. 7, 8.)

Spines of

transverse.

Carapace broadly

rostrum short or

Basal antennal joint dilated, with short spines at

Anterior legs in male usually enlarged.

distal end.

legs not dilated

its

Ambulatory

and compressed.

Subgenus Mitheas, Leach {Teleophrys, Stimpson),

Carapace

with the branchial regions not sulcated, sides usually spinose.

Subgenus

Mitheactjltjs, White.

Carapace depressed, with

shallow smootb interspaces or sulci between the tubercles on the
branchial regions,

antero-lateral

legs greatly enlarged).

margins tuberculate (anterior
sculptus (Lamarck).

Type Hithracidus

Scarcely distinct even as a subgenus from Mithrax, although of

very different external aspect

the characters of the orbital and

;

antennal region are not constant.

Teleophrys of Stimpson marks

the transition from Mithrax to Mithraculus.

Family IV.

PARTHENOPIDiE.

{Parthenopiens and Canceriens crypto^

podes, M.-Edwards).

Eyes usually

retractile within the small circular

the inferior wall of the orbit
distance of the front.

is

and well-defined

orbits

continued to within a very short

The antennte

are very slender, the basal joint

does not, as in the PericeridEe, constitute a great part of the interior
orbital margin, but is very small, and usually does not reach to the
front, and with the next joint occupies the narrow hiatus intervening
between the front and inner orbital angle.

The

structural relationship of this family with the Oxystomata,

best evidenced in the genus Mesorhcea, has been already adverted
to ; and there are resemblances also in external characters, such
as the lateral extension of the carapace over the ambulatory legs

ME.
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form of the anterior legs in certain forms

(e.g. CEthra), in wliicli they are capable of being closely applied

On

to the body.

tlie

other hand,

tlie

structure of the orbits and

position of the basilar portion of the antennte very nearly re-

sembles that of certain Cancroid genera, as Filumnus and Trapezia.

The Parthenopidse are

related, as already

stated, with

the typical Oxyrhyncha through Inachoides and Inachus.
Subfamily

1.

Parthenopin^.

(See Plate XIII.

figs. 9, 10, 11.)

elliptical.
Rostrum
marked depression separating the branchial from the

Carapace equilaterally or transversely triangular or
simple.

A

strongly

cardiac and gastric regions.
palm trigonous, fingers acute.

§

Lambeus,

Anterior legs greatly developed, with the

Carapace not laterally expanded.

Lectcli.

(Plate XIII.

fig. 9.)

Carapace equilaterally

triangular, with the regions convex, tuberculate.

Basal antennal

and not reaching to the front, the inner orbital hiatus
usually occupied by the second joint, which is longer than or as

joint short

long as the

first.

Anterior legs with a tuberculated or spinose

upper margin of the palm. Anterior legs usually
Ambulatory legs very short, smooth or minutely

crest along the

very long.
spinose.

Type Lanxbrus lonyimanus

Paetuenope,

(Linn.).

Carapace equilaterally triangular.

Falricius.

Basal antennal joint longer than the second, but not reaching
the inner orbital hiatus.
culated,
spines.

Anterior legs rather compressed, tuber-

but not cristated. Ambulatory legs longer, with long
Type Farthenope horrida (Linn.).

Scarcely distinct as a genus

;

but

it

appears better to retain

it

than to unite
with Lamirus, when the rule of priority would compel the

as a designation for the single species P. horrida,
it

adoption of the generic term JPartJienojpe for
species of the former genus,

all

the numerous

which have been universally desig-

nated as species of Zambrtcs.
* SoLEKOLAMBETJS, Stimpson.

convex, with the margins acute.
faintly tridentate.

second,

blunt, or

Basal joint of antennae about as long as the

Pterygostomian regions ridged as in Heterocrypta.

terior legs nearly as in Lamlriis.

pressed.

Carapace pentagonal, smooth,

Eostrum short and

Type Solenolamlrus

Ambulatory legs

typicus, Stimpson.

slender,

Ancom-
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Mesorhoea,

carapace, legs,

E-esembles

Stimpson.

Solenolambrus

pterygostoraian and hepatic cliaiinels

efferent branchial channels

meet in the middle

of the

in

the

but the

;

endostome

or buccal cavity, which has a triangular projection and a deep

notch in

its vertical

outer maxillipedes

is

laminiform wall. The third joint of the
produced forward at its internal angle and

Type Mesorhoea

conceals the palpus.

sexsjjinosa,

Stimpson.

This remarkable genus indicates an approach on the part of the

Maioidea to the Oxystomatous crabs, as has already been stated.

§§ Carapace more or

Ceyptopodia,

less laterally

Milne-Udwards.

expanded.

Carapace

transversely

tri-

angular, with the lateral margins greatly produced, and conceal-

ing the ambulatory legs, the posterior margin also prolonged

No

Eront very prominent.

backward.

ridges

Type Cryptopodia fornicata

gostomian regions.

Heteeocetpta, Stimpson.

on the ptery(Fahv.).

Carapace as in Cryptopodia, but

without the posterior expansion.

A

strougiy-marked ridge on

the pterygostomian region, defining the afferent channel.

Type

Heterocrypta granulata (Gibbes).

CEthea,

Zeffc^.

(Plate XIII.

fig.

10.)

Cara^pace transversely

cval or elliptical, with the lateral margins produced as in Crypto-

podia, and dentated.

JN^o

posterior expansion.

K"o ridge on the

Type CEthra scruposa (Linn.).
This genus, although somewhat resembling Cancer and Efisus
in external form, is much more nearly allied to Cryptopodia in
the characters of the cephalothorax and antennae, and must be
arranged with that genus, as has been done by Stimpson and
pterygostomian region.

S. I.

Smith.

(The genus 'Eurynolam'brus, which is placed by MM. MilneEdwards and Lucas and by Dana with the Parthenopidss, and

which in the triangular and expanded carapace has certainly
much resemblance to Cryptopodia, has really far more affinity
with Cancer in the form of the orbital and antennal region. The
basal joint of the antennge, as in that genus,

is

much

enlarged,

and excludes the flagellum from the orbital hiatus. The front is
bilobate and the anterior legs have not the trigonous form characteristic of Cryptopodia and its allies.
The lateral expansions of
the carapace are far smaller, and do not conceal the ambulatory
;
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I propose, then, to refer this genus to the Caucerlnse, where
marks the transition of that group to the Parthenopidae.
The genus Telmessus of White, which was originally placed by
its author among the Plagusiinae and subsequently assigned to
the Maiidse (Voy. Samarang, Crust, p. 14) has externally some
resemblance to Anaptyelius. In the characters of the orbital and
antennal regions, however, it has more affinity with the Cancroid
than the Maioid crabs ; and its most natural position is perhaps
among the Corystoidea, where Dana placed it.)

legs.
it

Subfamily

2.

EuMEDONiNiE.

Carapace usually rhomboidal or subpentagonal, with a spine
junction of the antero-Iateral and postero-lateral angles.

at the

Rostrum usually

Depressions separating the regions of the carapace

bifid or emarginate.

obscure or non-existent.

Anterior

moderate length, not

of

legs

tri-

gonous.

§ Carajpaee flat and smooth above.
joints greatly dilated

loith all the

Spines of rostrum and lateral spines of cara-

Zebeida, White.

Basal antennal joint large and

pace large, laminate.
orbital hiatus.

Ambulatory legs
and compressed.

filling

the

Type Zebrida Adamsii, White.

§§ Carapace uneven or convex.

Ambulatory

legs slender.

*Eum:edonus, Milne-Edwards. Carapace depressed. Eostrum
long and emarginate at its extremity, where the spines are diAnterior legs rather large. Ambulatory legs slightly
vergent.
compressed, with

Eumedonus

niger,

GrONATOisroTirs,

the

third joint

somewhat

cristated.

Type

Milne-Edwards.

Adams and White.

Carapace uneven above.

!Rostrum broad, lamellate, rounded, and very slightly emarginate
or entire at its distal extremity. Anterior legs of moderate size.

Ambulatory

legs slender, not dilated

natonotus pentagomcs,

Adams and

and compressed.

Type Go-

AVhite.

Ceratocaucinos, Adams and White. Carapace tuberculated
Eostrum composed of two slender widely separated
Ambulatory legs
Auterior, legs of moderate size.
spines.
slender.
Type Oeratocarcinus longimanus, Adams and A¥hite.
In this remarkable genus, the iuner orbital hiatus is completely
above.
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closed and the slender antennae consequently excluded from the
orbit.

Haeeotia, Adams

^

White.

(Plate XIII.

fig.

Carapace

11.)

Front broad, truncated,
into four lobes, of which the

slightly tuberculate, lateral spine small.

and divided by three fissures
median are truncated and the lateral acute. Anterior legs elongated, ambulatory legs slender.
Type Harrovia alho-lineata,
Adams and "White.
This genus was wrongly placed by Adams and White with the
Leucosiidse.
By Stimpson it was considered synonymous with
Geratocarciniis
but it is as distinct as any other of the group.
;

"With the preceding,

it

appears to constitute almost a connecting

between the Parthenopinge and the Eriphiidge {Trapezia)
As the specimens are dried and almost unique, I have not been
able to examine the buccal cavity but in the allied genus Gonatonotus there are clearly-marked longitudinal ridges on the endo-

link

;

stome, as in the Eriphiidse.

Appendix.
*G-ONiOTHOEAX, A. M.-Eclwards. This genus, which has been
my paper was read, is allied, according to its
author, to JSpialtus and Acanihonyx, but difl^ers in the length of
the non-prehensile ambulatory legs and in the structure of the
The antennae define the orbits below their
antenual region.
basal joint is small, not reaching to the summit of the antennudescribed since

;

lary fossse

;

the two following joints are nearly as thick as the

Type Qoniothorax

the third being remarkably long.

first,

niier, A.

M.-Edwards.
I have not been able to con-

*LEPiDO]srAXiA, Targioni-Tozetti.

Eeport on the Brachyurous
and Anomourous Crustacea collected during the voyage of the
;'
but, to judge from the description of this
corvette Magenta
genus, quoted by Y. Martens in the Zoological Eecord for 1877,

sult the author's recently published

'

'

'

'

'

it would seem to be allied to Hyastenus, differing, however, in
the form of the basal antennal joint, which is dilated and unarmed
Type Lepiexternally, unidentate posteriorly and in the middle.

donaxia Defilippii, Targ.-Tozetti.

Plattlambbtjs, Stimpson. This generic name was suggested
by Stimpson in case it should be found practicable to separate
from Lamhrus the L. crenulatus, Saussure, and such allied species
50
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a depressed carapace

and excavated ptery-

gostomian and subhepatic regions, this excavation forming, when
the chelipedes are retracted, passages to the efferent branchial
apertures.

This

excavation, however, varies not only in direction and

depth, but

traceable in species not otherwise very nearly allied

is

and I would suggest the following
divisions

;

more convenient subgeneric

as

:

Subgenus

1.

Lambrus.

Carapace subrhomboidal, not produced

at its postero-lateral angles over the bases of the ambulatory legs.

Anterior legs greatly elongated and spinose (usually more than
three times as long as the carapace)

Type Lanibrus

.

cremilatus,

Sauss.

Subgenus

2.

PARTnEwoPOiDES,

liters.

Carapace subtriangular

with the posterior margin nearly straight, and produced at the
postero-lateral angles over the bases of the ambulatory legs.

An-

and of moderate length (rarely exceeding 2| times the length of the carapace). Type PartJienopoides

terior legs rarely spinose

massena (Eoux).
This subgenus includes those Lamhri which approach Partheoiope in

the lesser development of the anterior legs, and includes

several species which have been described as

members

of that

genus.

DESCRIPTION OF THE PLATES.
Plate XII.
Fig.

1.

Btmorhynchus rodratus

(Linn.).

Front of the cephalo thorax, dorsal

view, showing the laterally projecting eyes

X

and the absence of

orbits

;

nearly 3 diameters.

2.

Inferior view of the same, showing the slender basal antennal joint

3.

Oregonia hirta, Dana.

4.

Inferior view of the same, showing the form of the narrow basal an-

5.

Xenocarcinus tuberculatus, White.

and large epistome

;

X

nearly 3 diam.

Front of the cephalothorax, showing the projecting rim which covers the base of the ocular peduncle and the
prominent postocular spine X 3 diam.
;

tennal joint and of the epistome

;

X

3 diam.

Inferior view of the front of the

cephalothorax, showing the immobile eyes

antennal joint
6.

;

X

and the form of the basal

3 diam.

Inferior view of the front of the cephaAcanthonyx lunulatus, Eisso.
lothorax, showing the form of the basal antennal joint and the partial
concealment of the eyes beneath the prominent prseociilar spine; X 3

diam.

CLASSIFICATION OF THE MAIOID CRUSTACEA.
Fig, 7.

Maia
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Dorsal view of the front of the cephalothorax,

squinado, Linn.

showing the form of the upper orbital wall, which
spines, beneath
tile

8.

;

natural

is formed of long
which the long and slender eye-peduncles are retrac-

size.

form of the inferior margin of
and of the enlarged basal antennal joint natural size.
Pisa {Arciopsis) Icmata, Lamk. Dorsal view of the front of the cephalothorax, showing the narrow hiatus in the upper orbital margin and
Inferior view of the same, showing the

the orbit

9.

;

X

the short eye-peduncle;

2 diam.

showing the hiatus in the lower
margin and the basal antennal joint; X 2 diam.

10. Inferior view of the same,

orbital

Plate XIII.
Fig.

Micippa

1.

cristata,

Inferior view of the front of the cephalo-

Leach.

thorax, showing the deflexed rostrum, greatly dilated basal antennal
joint,

and nearly complete

orbits; natural size.

2.

Lateral view of the orbit and deflexed rostrum

3.

Criocarcinus superciliosiis (Herbst).

;

natural

size.

Inferior view of the front of the

cephalothoi-ax, wherein the posterior part of the orbit is represented

only by the postocular spine, and the anterior part surrounds the
laterally projecting eye-peduncle in the

natural
4.

form of a tube open below

size.

Pericera cornuta, Latreille.

Inferior view of the front of the cepha-

and greatly-developed

lothorax, showing the short epistome

tennal joint

;

natural

basal an-

size.

5.

Lateral view of the orbital cavity (the eye-peduncle being removed)

6.

Othonia aculeata (Gibbes).

showing

its

circular

form and complete margin

;

natural

size.

Inferior view of front of cephalothorax,

showing the extreme development of the basal antennal joint (which
has coalesced with the surrounding parts), the dilated second an-

X 1^ diam.
Dorsal view of the front of the cephaloof the rostrum and orbits natural size.

tennal joint, and obsolescent rostrum
7.

Mithrax

hispidus, Herbst.

thorax, showing the
8.

;

Inferior view of the same, showing the form of the epistome

antennal joint
9.

foi'ni

;

Lamhrus

;

natural

and basal

size.

macroclielos, Herbst.

Inferior view of the front of the cepha-

lothorax, showing the small antennas inserted in the hiatus between

the inner orbital angle and the front

;

X

2 diam.

10.

(Ethra scruposa (Linn.), Similar view of the front of the cephalothorax

11.

Harrovia albolineata, Ad.

natural

size.

cephalothorax

;

X

&

3 diam.

White.

Similar view of the front of the
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SMITH ON NEW SPECIES OF ACULEATE

new

Species of Aculeate

Hymenoptera

collected

Eev. Thos. Blackburn in the Sandwich Islands.

Eeedebick Smith,
Butler*, P.L.S.)

F.Z.S.

(Commuuicated by Arthur

[Bead March

By
Gr.

20, 1879.]

This small collection of Hymenoptera from the Sandwich Islands
It is so not only from the ciris an extremely interesting one.
cumstance of the locality being so completely isolated (the nearest
point of land of the American continent, California, being about
2500 miles distant), but also in consequence of so little being known
of the Hymenopterous fauna of these islands only some half a
dozen species are in the collections of the British Museum, which
were obtained on Capt. Beechey's voyage.
The general aspect of the collection is certainly North- American, with a slight mixture of Californian, Mexican, and SouthAmerican species. The eight species of Ants are the most diverse
;

One, Cmnjponotus sexguttatus, is distributed throughAnother, Fheidole pusilla, the

in character.

out Brazil and South America.

house-ant of Madeira, observed and described by Professor Heer

on his residence in the island, is said to be one of the commonest
Ants in the Sandwich Islands, where it lives at large, nesting
under stones the species is cosmopolitan, and in northern latitudes takes up its abode in houses it is also a common greenhouse species, and in London is found in bakehouses. Another
;

;

of the Ants, Solenopsis geminaia, has a wide geographical range
it is

common

in Calcutta,

is

found in most of the islands of the

Eastern Archipelago, and also throughout South America and
Brazil.
The little European Ant, Fonera contracta, we should
scarcely have expected to receive from so remote

and isolated a
but both the female and worker are in the collection.
Seven species of Odyneri are described as new on the authority
of Dr. Saussure, whose work on the American "Wasps is so well
known. Of Apidge, six species of Prosopis are in the collection,
locality

;

only one of which was previously described.
Megacliile
list

and the common Hive-Bee (^j»«s

A

new

mellifica)

species of

complete the

of the Bees.

* [The MS. of

this

to the death of the

paper was placed in

author.—A.

Cr.

B.]

my

hands for publication subsequent
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Fam. FoBMiciDiE.
-^

Camponotus sexguttatus, Fair. Ent. Syst.
Hah. Honolulu.

South America

;

ii,

p. 354.

$ ?

c?

Brazil.

A nest of this ant occurred in an old drawer in a house {T. B.).
Peenolepis CLANDESTiNAjJiayrjiV^eji^e Formiciden (1870),
Hah. Oahu.

p. 10.

Java.

Earn. PoNEBiD^.

PoNEEA CONTEACTA,

Latr. Gen. Crust, et Ins.

mica contracta, Latr. Hist. Nat. Foiorm.

South America

Hah. Oahu.
This species

is

rare

;

;

Madeira

128.

—For-

Europe.

',

I have never found a nest.

Worker.
Leptogents insflaris, n. sp.
Opaque black, and thinly covered with ashy
anteriorly

It. p.

p. 195, tab. 7. fig. 40.

(.T. B.')

Length 3|

lines.

Head widest

pile.

the eyes ovate, placed forwards, at the sides near the

;

base of the mandibles, which are falcate, and pointed at their apex,

which

is

ferruginous

;

the flagellum of the antennae rufo-testa-

ceous, obscurely so above

;

the clypeus produced

;

the antennae

inserted at the sides of a prominence above the clypeus.

Thorax

oblong, compressed from the prothorax to the apex of the meta-

thorax

;

Abdomen

the tarsi more or less rufo-testaceous.

ob-

narrowed to the apex; the node of the peduncle
subglobose, of the width of the metathorax, but narrower than
the first segment of the abdomen, which is slightly constricted
the apical segment pale ferruginous, and with a few fulvous hairs.
Hah. Island of Oahu.
Not rare it forms its nest under stones workers only taken.
long, posteriorly

;

;

{T. B.)

Earn. MTEMiciDiE.

Teteamoeium guineense,
Hah. Oahu.

Fahr. Fnt.

Si/st.

ii.

p.

357.

5

Gruinea.

PHEiD0LEPUSTLLA,-Se(?r,Z7e&(s;' die Hausameise Madeira^ s(lS52)

Ann.

^

j

d 2 ^ major, $

Mag. Nat. Hist. (1856) xvii.p. 221.

minor.

Hah. Honolulu.

One of the commonest Ants
stones.

here, forming its nests

The nests always contain three forms

found the male.

{T. B.)

;

under

but I have never
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SoLENOPSis GEMiKATA,

JSlayv

Smith, Journ. Proc. Linn. Soc.
uata, Fahr.

Si/st.

^

Roger.

— Soleuopsis
major. —

140.

iv. p.

$

cephalofces,

Atfca gemi-

Piez. p. 423.

South America

Ilah. Houolulii.

India

;

;

Am,

Celebes, Bat-

ch iau.

I found a single nest in a palm-tree, which seemed to contain

no other sex than the worker

;

it

stings very venomously.

(T.

B)

Earn. Sphegidju.

Pelopceus elayipes, Fair.
Hob. Honolulu.

Syst. Pies. p. 204.

North America

Very abundant everywhere.

Mexico.

;

I have caught the female'carrying

{T. J5.)

spiders.

Earn.

Laeeid^.

Male. Length 3 lines. Black
Pisoisr ieidipennis, n. sp.
head and thorax finely and closely punctured, and slightly shining abdomen shining, and very delicately punctured. The face
with silvery-white pubescence as high as the emargination of the
;

eyes

;

the palpi rufo-testaceous.

finely striated

;

The metathorax obliquely and

having a central longitudinal channel, and with

silvery-white pubescence laterally

the wings hyaline and splen-

;

didly iridescent, the nervures black

which

is

;

very bright on the posterior

at the basal

the legs with silvery
tibiae

within.

margin of the second segment

pile,

Abdomen

laterally a little

sil-

very-white pubescence, on the apical margins of the segments
laterally a little silvery pile, only observable in certain lights.

Hah. Honolulu.
Eare a single female taken, which
;

PisoN HOSPES,

differs sexually as in

the

{T. B.)

following species.

n. sp.

Female.

Length 5|

Black, shi-

lines.

ning, with the head and thorax closely and finely punctured, the

abdomen with

fasciae

Head

of silvery-white pubescence.

— the

face below the antennae with bright silvery pubescence, also a line

on the margin at the inner orbit of the eyes, as high as their
the anterior margin of the clypeus rounded.
emargination
Thorax the hinder margin of the prothorax with a little silverywhite pubescence, and also on the sides of the metathorax, which
has a deep central longitudinal channel the wings subhyaline,
;

—

;

the nervures black
caria black.

;

the legs covered with silvery pile

Abdomen much more

than the thorax

;

finely

;

the

cal-

and closely punctured

the segments slightly constricted

;

the apical
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margins of the segments with fasciae of fine silvery pubescent
which are very brilliant in certain lights, and which are
widened laterally.
pile,

The male ovAj

being smaller and in having an addiand an extra segment to ihe abdomen.

differs in

tional joint in the antennae

A

common but

not abundant species
it was taken in the
Oahu, Kauai, and Maui. Mr. Blackburn says that he
has bred this species from the same collection of cells as those
which produced species of Pelojpoeus and of Crahro. This obser;

islands of

vation appears to indicate the habit of the genus to be parasitic
but this cannot be the case, their economy having been observed

;

and published by Mr.

Home

in the seventh

actions of the Zoological Society.

The

volume of the Trans-

species construct cells of

mud, which they provision with spiders, the food of their young
The genus Crabro usually provisions its cells with Dip-

brood.
tera.

Fam. CfiABEOiiriDjs.
Ceabeo aeeinis, n. sp. Female. Length 4| lines. Black the
abdomen shining, and having two yellow fasciae, the first interrupted. Head and thorax semiopaque the former with the ocelli
;

;

on the vertex

in a curve

;

the basal half of the mandibles and the

scape of the antennae in front yellow

;

the clypeus with a longi-

tudinal carina, and thinly covered with silvery pile.

Thorax

the mesothorax with two abbreviated longitudinal ridges on the
disk; the scutellum obsoletely bituberculate

with a central longitudinal channel

the metathorax
wings subhyaline, the ner-

;

;

vures black; the outer margin of the tegulae flavo-testaceous.

Abdomen with a slightly interrupted yellow fascia on the basal
margin of the second segment and a narrow uninterrupted one
near the basal margin of the fourth the apical margin of the
fifth segment narrowly flavo-testaceous, and fringed with short
white pubescence the sixth segment with a few scattered punc;

;

;

tures.

Hal}.

The

island of Kauai.

This species was captured very sparingly.

It resembles the
Europe, and belongs to the same division of the genus,
having the ocelli in a curve, the Solemts of St. Eargeau.
C. vagus of

Ceabeo mandibtjlaeis,
Black, and slightly shining
finely punctured,
ocelli in a

n. sp.
;

and having

Female.

Length 5

lines.

the head and thorax very closely and
a

curve on the vertex

few yellow markings.
;

Head

—the

the clypeus and anterior margin
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face with bright golden-coloured pubescence

tlie

the scape of

;

the antennas in front, and the basal half of the mandibles above,

yellow

;

the cheeks with changeable silvery

nute spot on the collar
tellum yellow

laterally,

Thorax

pile.

the wings hyaline, the nervures black

;

— a mi-

the tubercles, and the postscu;

the meta-

thoraxwifch a central longitudinal channel, and a few short carinas
at its

extreme base, and without the usual enclosed semicircular
Abdomen smooth and shining, the three or four
its base.

space at

apical segments with thin short white pubescence the apical
segment with the margins raised, shining, and with a few strong
;

punctures.
ITah. Coasts of Maui.

Taken on

flowers on sandy coasts.

Ceabeo denticoknis,

{!'.

B.)

Length 3-4 lines. Black
the head and thorax slightly shining, the abdomen smooth and
shining.
Head the ocelli in a curve on the vertex the fifth
joint of the flagellum produced beneath into a tooth or tubercle
n. sp.

Male.

;

—

;

;

the clypeus with bright silvery pubescence; the mandibles bidentate at the apex, and having a large acute tooth on their inner

Thorax

margin.

middle

in the

;

— the postscutellum

yellow and subinterrupted

the scutellum slightly bituberculate

;

the meta-

thorax with a central longitudinal channel, slightly impressed at

the base and deeply so towards the apex
jDalest at their base.

Abdomen smooth,

;

wings fuseo-hyaline,

and impunctate

shining,

;

occasionally the second segment Las a small yellow spot laterally.

Hob. Sandy coasts of Maui.
This

may possibly

be the male of C. iridipentiis

clypeus and dark wings obliged

Ceabeo

me to

tjnicoloe, Smitli, Cat.

;

but the silvery

hesitate about uniting them.

Hym.

Ins. pt.

iv. p.

421.

$

.

Hah. Honolulu.

Pam. EuMENiDj];.
Group q/'Odynerus ^rski&nsv^jSaussure's American Wasps, ^. 292.

Odtneeus localis, n. sp. FeonaJe. Length 7 lines. Head
and thorax not strongly but very closely punctured the clypeus
convex, strongly punctured and truncate at the apex. Thorax
the puncturing of the mesothorax is a mixture of large and small
ones the postscutellum with strong punctures and crenulated
the metathorax rugose and truncate wings dark shining reddish
;

;

;

Abdomen

brown.
ridged
tures,

;

first and second segment with very fine distant puncpuncturing being strongest and closest at the base of

the

tlie

shining, truncate at the base, but not sharply
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the second segment

;

tlie

and following segments with
or second the apical margins

third

stronger punctures than the

first

;

and second segments with white
narrower than that on the second.

o£ the first
first

The male only

differs in

ture of the antennae and

abdomen

679

that on the

fasciae,

the usual sexual difference in the struc-

abdomen

;

but the white bands on the

are narrower, and the basal segment

is

rounded, not

truncate.

Hob. Kauai.
Abundanb on the island Kauai, but not found anywhere

else.

(r. B.)
n. sp.
Female.
Length 6J lines. Enwith dark fuscous wings that have a violet iridescence,

Odtneeits maiteus,
tirely black,

and some semifusco-hyaline spots about the second and third subThe head and thorax very closely punctured the
cells.
clypeus with stronger punctures, its apex truncate, concave, and
with the lateral angles sharp and apparently bidentate. Thorax
the scutellum flattened the postscutellum rugose, and with
the margin crenulated; the metathorax truncate, having a central
longitudinal channel, on each side of which it is obliquely rugosestriate.
Abdomen the basal segment obtusely rounded, not
ridged, and, as well as the second segment, with very fine, distant,
shallow punctures the apical margin of the second segment and
marginal

;

—

;

—

;

the following segments with distant large shallow punctures.

The male is

smaller, but closely resembles the female the
;

joint at the apex of the antennae

is

hooked

ferruginous.

Sah. Honolulu &c.
Apparently common all over the Archipelago, constructing
mud-nests of 1 to 10 cells against stones, trunks of trees, &c.,
under eaves of houses, often inside houses. {T. B.)

Group o/'Odynerus

"vagus, Saussure's

Odtneeus eubbitinctus,

n. sp.

American Wasps,

p. 314.

Length 4|

Female.

lines.

Black, with the postscutellum, the metathorax, basal segment
of

the

second

abdomen, and the lateral and apical margins of the
Head a triangular red
segment dark blood-red.

—

spot at the insertion of the antennae above

;

the clypeus con-

vex, narrowed anteriorly, its apex truncate, the lateral angles

of the truncation subdentate.

Thorax

—

a

red spot beneath

the wings, and a minute one on the tegulae in front and behind
the thorax, as well as the head, closely and not very strongly
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;

scutellum

wings dark fuscous, with a violet iridescence, along

;

course of the nervures
shining

;

a

is

more or

tlie

Abdomen

less tyaline line.

segment campanulate, and with rather strong
the rest of the segments more finely puncthe red lateral margins of the second segment have a
;

the

first

distant punctures

tured

and with a central longitudinal

flat,

metathorax concave-truncate, the cavity

the

;

united red' spot.

Male. Length 3|

lines.

Very

closely resembling the feniale

terminal hook of the antennsB red. Thorax

the

;

—two ovate spots on the

scutellum, also two beneath wings, frequently united the second
segment of the abdomen has a larger spot at the sides, and no red
band on the apical margin.
;

Sal). Kauai.

This species

is

not rare on Kauai. {T. B.)

Group q/'Odynerus totouacus, Saussure's American

Odyneeus MONTAifus,
tirely black

and shining

steel-blue.

truncate.

head

;

Length 6

En-

lines.

wings deep brown-black, with a violet

;

iridescence, very brilliant

Female.

n. sp.

7F«5j?s, p. 346.

the stigma and costal nervures bright

;

The clypeus convex,

finely punctured, with the apex
Thorax not so strongly or closely punctured as the

the scutellum

flat,

the postscutellum slightly convex, shi-

ning, and sparingly punctured

;

the metathorax concave-truncate

having a central longitudinal channel

;

Abdomen

middle, the sides coarsely rugose.

:

obliquely rugulose in the

—the

first

segment

campanulate, strongly but not very closely punctured, the apical
margin rebordered ; the second segment very convex, elevated to
a subconical shape, finely and not very closely punctured

;

its

apical margin, as well as the following segments, with large shallow

punctures.

Male. Length 5| lines. Closely resembling the female the
clypeus more strongly punctured, the terminal hook of the an;

tennae rufo-piceous, the thorax and

Sah. Mountains of Oahu, where

Odtnerus con&buus, n.
punctured, and shining

;

sp.

abdomen as in the female.
common. {T. JB.)

it is

Female.

Length 4|

lines.

cons stain along the anterior margin of the front pair.

with distant fine punctures

;

a small truncate projection at
a

few very

Black,

the wings fusco-hyaline, with a darkfus-.

The head

the clypeus very convex, and with
its

fine distant punctures.

apex, impunctate, or with only

Thorax smooth and shining
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;

the sen-

the metathorax opaque, oblique, and with

;

rather large shallow indentations, the lateral margins rounded,

without any excavation

domen

—the

;

Ab-

the claws of the tarsi ferruginous.

segment campanulate, as long as broad, finely,
evenly, but not very closely punctured the second segment large,
irapunctate, or with only a few very fine shallow punctures, its
first

;

apical margin, as well as the following segments, with shallow
fine punctures.

Smaller than the female, but of the same form and

Male.

milarly sculptured

two

little

difiers in

;

si-

having, at the apex of the clypeus,

pale yellow lines, a,nd also a small ovate-yellow spot

just above the insertion of the anteunaa

;

the terminal hook of the

antennae and claw -joint of the tarsi ferruginous.

Sab. Honolulu.
This species

is

not rare, {T. B.)

Odtneeus dubiosus,

n. sp.

Length 4

Male.

Black,

lines.

with fuscous wings, not very dark, but with bright violet

Head

cence.

irides-

punctured
the clypeus impunctate, or
shallow punctures its apex notched above,

closely

;

with a very few fine
giving it the appearance of being bidentate
;

of the antennae pale at their tips.
so

;

the terminal hooks
Thorax punctured, not strongly
;

the lateral angles of the prothorax acute

;

the scutellum and

postscutellum only slightly convex, and sparingly punctured

;

the

metathorax with confluent rather shallow punctures, concave in
the middle, with the sides rounded the scutellum with a central
;

longitudinal impressed line.

Abdomen

— the

segment cam-

first

panulate, as broad as long, and evenly punctured

segment

the second
rounded; impunctate, or with
shallow punctures tlie following segments
;

large, convex, the sides

only a few very fine

;

with fine shallow punctures, but stronger than those on the
second segment.
Sal}. Honolulu.

Male.
Length 4| lines.
Odtneetjs agilis, n. sp.
with a narrow yellow fascia on the apical margins of the
second segments.

Head very closely punctured

spot between but a

little

;

Black,
first

and

a minute yellow

above the insertion of the antennae

clypeus very convex, and bidentate at the apex

;

;

the

the terminal

hook of the antennae obscurely testaceous the entire insect with
a fine cinereous pile, which is most dense on the head and thorax.
Thorax the scutellum rather convex, and with a central Ion;

—
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gitudinal impressed line; the metatliorax concave-truncate; wings

subhyaline,
cells

;

a fuscous line along the costal and marginal

ATitli

the wings iridescent.

Abdomen

—the basal segment cam-

panulate, and with very shallow punctures

with very fine shallow punctures

low punctures.
Hah. Maui.
Apparently rare

;

;

;

the second segment

the apical segment with shal-

I have nob seen the female.

B.)

(-Z'.

Fam. VESPiDiE.
PoLiSTES AUEiFEE, Sauss. Moii. Guejjes Soc.

Hab. Honolulu.

p. 78.

California.

Pam. ANDEENIDiE.
Peosopis Blackbtjeni,

Female.

n. sp.

Length 3

Black,

lines.

and closely resembling the female of P.facilis, but has the flagellum of the antenna? fulvous beneath. The metathorax with a

few short

strise at

the base; wings subhyaline and iridescent, the

recurrent nervures uniting v,dth the transverse nervures of the

second submarginal
shining,

The abdomen smooth,

as in P.facilis.

cell,

and impunctate.

Male. The size of the female

the front of the head as high as

;

the antennae, yellow, the scape with a yellow line in front, the

The

gellum fulvous beneath.
black spot on the

tibiae

tibia?

and

tarsi yellow,

behind, and the apical joint of the inter-

mediate and posterior tarsi fusco-ferruginous

men

fla-

with a small

;

wings and abdo-

as in the female.

Hah. Island of Maui.
It will be seen that the male of this species differs greatly iu

colouring from the same sex oi P.facilis, although the females

have

little specific distinction.

Peosopis ftjscipennis,

Male.

u. sp.

the head and thorax semiopaque

;

Length 4|

punctured, sparsely so at the base, bright and shining
fuscous, inclining to fulvous,

Black,

lines.

the abdomen smooth, very finely

and brightly

iridescent.

;

wings

The head

closely and finely punctured the clypeus somewhat produced,
and truncate anteriorly the scape of the antennse compressed,
its lower margin narrowly white.
Thorax the margin of the
prothorax white
the mesothorax and scutellum closely punctured the metathorax rugose ; the anterior tibise and tips of the
;

;

—

;

;
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femora fulvous within, and the four apical joints of the tarsi ruf otestaceous.

Hah. Sandwich Islands.
This species occurs rarely on the mountains of Oahu.

a single female, which

I possess

from the male in having the bodyshorter and stouter, with the terminal ventral segments pointed,
and the basal joint of the antennae narrow and cylindrical. {T. B.)
Peosopis EACiLis,

differs

Length 3 5

Female.

n. sp.

lines.

the head and thorax very closely and finely punctured

Head

shining and impunctate.
aceous, with

suborbiculate

some large shallow punctures.

a short impressed line over the tegulse
longitudinal

bescence

;

strige at

;

;

;

Black;

abdomen

the clypeus cori-

The mesothorax with

the metathorax with short

the base, the sides having a

white pu-

little

the wings fusco-hyaline, hyaline at their base, and

Abdomen smooth, shining, and impunctate.
Male. Very like the female, but more slender; the clypeus
and a line at its lateral margins, on the face, yellow the scape

brightly iridescent.

;

The

of the antennse swollen, but black.

anterior tibiae and tarsi

in front, and also the apex of the femora, yellow

paler than in the female

;

the wings

;

the base of the intermediate and pos-

terior tibise rufo-testaceous.

Abdomen

oblong-ovate, smooth,

and impunctate.
JEai. Island of Maui.

shining,

Pbosopis hilaris,

n. sp.

Ifale.

Length 3

Head and

lines.

thorax black, the two basal segments and the base of the third
ferruginous. Head the front as high as the antennse, and on

—

each

low

;

along the margin of the eyes, a

little above them, yelthe scape of the antennse and the mandibles yellow, the latter

side,

ferruginous at their tips

Thorax

;

the scape dilated; the flagellum ferru-

—the legs ferruginous, with the

coxse and femora
towards their base black wings hyaline and iridescent, their apex
faintly clouded the metathorax subrugose.
Abdomen smooth

ginous.

;

;

and shining.
Hai. Occurs rarely on flowers in the island of Maui. (T. B.)
Male.
Peosopis yolattlis, u. sp.
Length 3 lines. Head
and thorax black, the two basal segments of the abdomen ferruHead the front, below the antennae, yellow the flagelginous.
lum fulvous and more or less fuscous above the scape has a ful-

—

;

;

vous line in front

Thorax

;

the mandibles ferruginous towards their apex.

— the anterior

tibise, tarsi,

and

tips of the

femora ferrugi-

ON NEW SPECIE3 OF ACULEATE HYMENOPTEEA.

684
nous

the metatliorax finely rugulose, opaque, and with a few

;

short

the base

striae at

wings subhyaline, iridescent, and

;

Abdomen smooth and

clouded at their apex.

fixintly

shining; the apical

margin of the second segment, and the following segments, black.
Hab. Island of Kauai.

Taken sparingly on

{T.

flowers.

JB.)

Pam. ApiDiE.

Megachile diligens,

n. sp. Female.

Length 4|

lines.

Black;

the pubescence on the head and thorax obscure pale fulvous, be-

coming cinereous on the metathorax and on the face anteriorly
the abdomen with ferruginous pubescent

Head

fascise.

;

—the

mandibles with four teeth, the two apical ones acute, the others
blunt

;

the cheeks with long cinereous pubescence

the legs with

;

a little short black pubescence above, on the tarsi beneath

reddish brown

;

it is

the claws ferruginous, tipped with black; wings

Abdomen

subhyaline, the nervures black.

and densely

cordate,

clothed with bright ferruginous pubescence beneath.

Male. Eather smaller than the female, but very closely resembling

Differs in having the clypeus densely covered with very

it.

pale fulvous pubescence
pale pubescence

;

the

the anterior tarsi fringed behind with

;

fifth

and sixth segments of the abdomen

densely clothed above with short ferruginous pubescence
sixth segment deeply emarginate, forming

two blunt

;

the

apical teeth.

Hah. Honolulu.

Not rare forming nests of leaves of a species of Acacia rolled
up into cylindrical cells, which are joined one at the end of another
;

to the length of several inches, and are placed in crevices of

masonry.

(jP.

Xtlocopa
fig. 8,

$

;

St.

The male

is

B.)
iENEiPENNis,
Farg,

Hym.

Be

Geer,

p.

186, $

ii.

Mem.

iii.

p. 573, tab. 28.

.

ferruginous and clothed with fulvous pubescence

the mandibles black, with a pale spot at their base

;

the scape of

;

the antennse above and the second joint of the flagellum black.

Thorax black beneath

;

the anterior trochanters black, with a

pale ferruginous spine beneath

cox« and trochanters, and

;

the intermediate and posterior

also the femora, black

hyaline, with ferruginous nervures.

pubescent in the form of two dense

Hah. Honolulu.

Mexico

;

Peru

;

wings

flavo-

The apex of the abdomen

tufts.
;

South America

;

Brazil.

MB.

E. B.
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destructive, boring long galleries in

wood,

witb apparent indifference whether the wood be dead or living.

{T.B.)
,_-

Apis mellipica, Linn. Syst. Nat.
Hab. Sandwich Islands, &c. &c.

Contributions to the

Bowdlee Shaepe,
tions

i.

Ornithology

made by the Hev. W.

Gr.

New

of

E.L.S., F.Z.S.

955.

p.

Gruinea.

&c.— Part VI. On

Lawes

By

E.

Collec-

New

in South-eastern

Gruinea.

[Read April

The

collections

17, 1879.]

which have been made in the neighbourhood of
last few years seem to have tolerably

Port Moresby during the

New Gruinea, and
more or less a repeThe Bev. Mr. Lawes,
birds
and as he has

well exhausted the ornithology of that part of

each consignment which reaches England
tition of those

which have gone before.

however, has made a small collection of
visited one or

thought

it

two places

is

;

to the eastward of Port

advisable to give a

list

of his specimens, as the range

of the birds in an easterly direction

is

one of considerable interest

New

to the student of the avifauna of South-eastern

"Walter Bay, Mr.

Lawes informs me,

the east of Port Moresby

;

but

is

Gruinea.

situated a few miles to

Hood Bay

east of the last-mentioned place.

about sixty miles

is

I have referred to

my former

paper on Mr. Stone's collection (Jouru. Linn. Soc. xiii. p. 486).
The "Laroki" river there mentioned is the same as the Laloke
river of the present paper, as

Mr. Lawes

tells

me

the latter

is

the

more correct pronunciation.
1.

Haliastue gieeeneea

p. 490.

(v.); Sharpe, Journ. Linn. Soc,

3.

xiii.

Walter Bay.

2. MiCEOGLOSSuM ATEEEiMUM
Hood Bay.

(Qm.)', SJicrqje,

GrEOEEEOTitJs aeuensis ((?my);

/S'/w5;pe,

if.

c.

t.

c.

p.

491.

p.491. Laloke

Eiver.
4.

Cyclopsitta sUAYissiMA, Schter

Laloke Hiver.

,

Moresby, I have

;

Sharpe,

f,

c.

p.

491.

•
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TBicHoaLossu3 MA3SENA,
Laloke Eiver.

B_p.

Shar^e,

',

Hood

491.

c. p.

t.

Chalcopsittacus scintillatus (Temm.); Salvad. Ann.
Hood Bay Laloke Eiver. Count
Civic. Genov. xiv. p. 37.

6.

Mus.

;

Salvador!, in his account of Signer D'Albertis's Fly-Eiver collections,

has reunited his O. cliloropterus of South-eastern

New

me

to be

Guinea to

C. scinf Hiatus,

which conclusion appears to

perfectly correct.
7.

Eos EUSCATA,

8.

EcLECTUs POLTCHLORUS {Scop.); Sharpe,
Laloke Eiver.

Port Moresby

JBli/th

;

Walter Bay.

SJiarpe, anted, p. 628.

9. ScTTHEOPS NOYiE-iiOLLANDi^, Lath.
Walter Bay.

Sharpe,

;

c.

t.

Merops ornatus, Latli. Salvad. Ann. Mus. Civic.
"Avery common bird on the coast and inland.
eggs in sand" (W. G. Laives).
10.

;

Dacelo intermedius,

>S'«Zya^.

492,

p.

Genov.

xiv. p. 47.

11.

491.

op. cit. xiii. p.

;

Lays

Sharps, t,c.-^.4Q^. Laloke

;

Eiver.
12.

Dacelo

GI-AUDiCHATJDi(ies*.); Sharpe,

493.

Hood

p. 493.

Hood

p.

t. c.

Bay.
13.

Bay

;

14.

Ehttidoceros eupicollis,

v.

;

Sharpe,

f. c.

Laloke Eiver.

EuETSTOMUS CRASsiROSTRis,

Sclafer

Sharpe,

',

t. c.

p.

493.

Laloke Eiver.
15.

EiTRTSTOMUS PACiEicus {Lath.); Salvad. Ann. Mus.
xiv. p. 53.
Walter Bay.

Civic.

Genov.
16.

Halcyon

sancta, V.

Sf

H.; Sharpe,

t. c.

p. 492.

Laloke

Eiver.
17.

Halcyon Macleayi, J.SfS.;

Sharpe,

t. c.

p. 492.

Laloke

492,

Walter

Eiver.
18.

Syma Torotoro,

Less.

;

Sharpe,

t.

c.

p.

Bay.
19. Tanysiptera MiCHEORnYNCHA, Sharpe;
Walter Bay.

20.

PoDARGUS papuenstr,

AValter Bay.

Q. Sf

G.

;

id.

Sharpe,

t.

t.

c.

c.

p. 493.

p.

493.

MR.
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Pitta Nov^E-auii^Ea], M.
Laloke Eiver.
21.

22.

Sold.

Sf

;

Shmye,

Chlamydodeba certiniventeis, Gould;
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c.

t.

494.

p.

p.

495.

Sharpe,

t. c.

Salvad.

t. c.

Port Moresby.

Tropidorhtnchus

23.

24.

NoviE-aTJiisrE^, S. Mull.

;

Laloke River.

p. 497.

MoNARCHA

MELANOPSis, V.

B.

Gat.

Sliarpe,

;

iv.

430.

p.

Laloke River.
25.
p.

Maltjrus albtscapulatus, Meyer
Laloke Eiver

297.
26.

;

B.

Sharpe, Gat.

Soc.

Laloke Eiver.

499.

499.

Cracticus mektalis, Salvad.
Laloke River.

28.

Oriolus ST hiatus, Q.

27.

iii.

"Walter Bay.

Cracticus cassicus (Bodd.); Sharpe, Journ. Linn.

xiii. p.

p.

;

Sf

Sf

D' Albert.

0.\ Sharpe,

t.

c.

Sharpe,

;

500.

p.

t.

c.

"Walter

Bay.

Spiiecotheres Salvadorii, Sharpe;
Laloke River.

29.

Moresby
30.

t.

c.

p.

Port

500.

;

Pseudorecte.s feerughsteus (Bp.); Sharpe, Gat. B.
Laloke River.

iii.

p. 287.

31.

Chibia CARBOiSTARiA (Mull.); Sharpe,

t. c.

499.

Laloke

p. 500.

Laloke

p.

River.
32.

Paradisea raggiana,

A

River.

Sclater

considerable series.

;

Sharpe,

t. c.

All the specimens are true P.

raggiana, and do not exhibit any of the curious hybridization with

P. novce-guinecR noticed
{Gf. Salvad.

Ann. Mus.

b}''

Sigtior D'Albertis

Civic.

Genov.

on the Fly River.

xiv. p. 80.)

—

Corona orru, Sharpe,
33. CoRVus ORRU, Mull.
Akeva Rirer, Hood Bay Laloke River.

t.

c.

p.

501.

;

34.

Bay

;

35.

Eulabes Dumonti

{Less.)

;

Sharpe,

t.

c. p.

501.

"Walter

Laloke River.

Melanopyrrhus Robertsoni,

Sharpe, anteh,

p.

633.

Laloke River.
36.
xiii. p.

Caloenis viridescens, Gray; Sharpe, Journ. Linn.
501.

LINlSr.

"Walter

JOURN.

Bay

;

Hood Bay

— ZOOLOGY, VOL. XIV.

;

Laloke River.
51

Soc.
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37.

Ann. 3£us.

Civic.

GUINEA.

A. leucogaster, Salpad.

(i.).

Port Moresby.

Genov. xiv. p. G9.

DoNACOLA NiGRiCEPS, Bamsay

38,

NEW

OP

"BTUT3S

Sliarpe,

;

t.

501.

c. p.

Laloke

River.

MuNiA

39,

;

flocks about September,

{W.

Arm. Mus. Civic. Genov. ix.
" These Fincbes come in

CANiCEPS, Solvacl.

Port Moresby

p. 38.

Laloke Eiver.

and feed on seeds of the dried grasses

'

G. Laives).

Campophaga spilorrhoa, Gray.

40.

{Gray); Salvad. Ann. Mits. Civic.

—Myristicivora spilorrhoa

Genov.

ix.

Laloke

27G.

p.

Kiver.

4L Carpophaga Muellebi, Temm.

Sliarpe,

;

t.

c

p.

502.

c.

p.

502.

Laloke Eiver.

Carpophaga pinon

42.

{Q.

G.)

Sf

Sharpe,

;

t.

Laloke Eiver.

Carpophaga pdella

43.

(Less.); Sharpe,

t. c.

p.

503.

Laloke

Eiver.

44.

Ptilonopus aurantiifrons, Gray

Sharpe,

;

c

t.

p.

503

Laloke Eiver.
45.

Ptilonopus TOZONUS, Gray; Sharpe,

t.c. p. 503.

Walter

Bay.
46.

Ptilonopus coeonulatus, Gray

;

Sharpe,

t.

p.

c.

503.

Laloke Eiver.
47.

GrOURA Albertisii, Salvad.

;

Sharpe,

c.

t.

503.

p.

Laloke

Eiver.
48.

GrEOPELiA HUMERALis {Temm.);

Sharpe,

c.

t.

p.

503.

Walter Bay.
49.

LoBiVANELLUS MILES

(-So J^.);

Sharpe,

t.

c.

•^.

^Q4i.

Laloke

Eiver.
50.

Aedea

51.

PoHPHYRio melanopterus, Temm.; Sharpe,

sacra, Gm.

;

Sharpe,

t.

c. p.

Port Moresby.

504.

t.

c.

p.

505.

Port Moresby.
52.

Tadorna badjah, Gam.

;

Sharpe,

t.

c.

p.

505.

Laloke

Eiver.
53.

Horn.

Tachtpetes minor {Gm.).
p.

364.

Port Moresby.

— Fregata

minor, Salvad.

One specimen

Frigate-bird was also in Mr. Groldie's collection.

TJcc.

of tbe smaller

MK. "FEANCIS DAT ON

On

MOEKHUA MACROCEPHALA.

the Occurrence of Morrhua macrocephala* at the

the Thames.

By Fbancis Day,

[Bead April

G89

Mouth

of

F.L.S.

17, 1879.]

(Plate XIV.)

In the month of January

this year I obtiained,

through the kind-

ness of Mr. Carrington, Naturalist to the Eoyal Westminster

Aquarium, an example of a large-headed

Cod-fish,

which had been

captured at Southend, at the mouth of the Thames, but had died

between there and London. A second example,
was taken along with the one
alluded to, but unfortunately was not preserved. I believe this
to be a species distinct from the Common Cod, Morrlma vulgaris,
during

its transit

stated to have been exactly similar,

perhaps identical with Yarrell's " Lord-fish," likewise captured
at the

mouth of the Thames, while

it

certainly agrees with the

description and figure of GadusmacrocejaJudus, Tiles.

(Mem. Acad.

most particulars, a species
Swainson ('Fishes,' ii. p. 300,1839) termed Cephus macroceplialus.
Yarrell (1836) gave a woodcut of the example which he obtained but omitted to preserve and a comparison of his drawing
with the figure appended to this paper will show that the proportions of the two specimens were very similar.
Tarrell, however,
mentions that by the fishermen it was considered to be only an accidental deformity, some injury to the spine having prevented the
usual growth. There is reason to believe that the Speckled Cod
Sc. St. Petersb.

ii.

1810, p. 350,

t.

xvi.), in

;

of Dr. Turton, represented in his

taken in the weirs at Swansea,

is

'

British

Fauna

'

as frequently

only the young of the

Common

The fishermen, according to Tai-rell, however, appear to
have been divided in opinion, as some said it was a fish which they
met with occasionally, and believed it distinct from any other.
Dr. Cobbold (Proc. Eoyal Physical Soc. Edinb. 1854-58, i. p. 51),
in a paper on the " Lord-fish" of Yarrell, stated that the examjDle
Cod.

he possessed " consisted of a remarkable shortening of the body,
arising from the coalescence of a great number of the vertebrae
immediately succeeding the bones of the head. In the present
example 21 were united together, and the shortening thus produced

had given

to the animal a curiously grotesque appearance.

middle dorsal
* In the
to as

'

fin

was shortened, and the

Zoological Eecord' for 1870, p. 95, this fish

is

erroneously x-eferred

Gadus macrophthalmxis.

LINN.

JOURN.— ZOOLOGY,

YOL. XIY.

The

lateral longitudinal line
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arched very suddenly over the pectoral

Length, about

fins.

20 inches depth, 8 iuclies. It corresponded very closely with the
figure and description of this variety given in the second edition of
;

Tarrell's British Fishes, vol.

Pr.

J.

ii.

229."

p.

Alexander Smith (Proc. Eoy. Phys. Soc. Edinb.

vol.

iii.

1864-G5) gave descriptions of some deformed, hump-backed
cod which he referred to Gaclus {Morrhua) punctatus, Turton, and
the " Lord-fish " of Yarrell. lie mentions tliat Mr. Bargh stated

p. 302,

uncommon

these fish were not

at this particular season of the

and that in a take of six or seven dozens of cod from the
long lines baited with the lug-worm, and laid on the north side of
year,

the Firth of Forth, six or seven of this variety were taken.

Dr. Dyce (Ann.

& Mag. Nat. Hist. 1860, v.

sing his doubts about Turton' s

tinues

—

:

"

While

of these authors,

Yarrell, besides transcribing the descriptions
.

.

'

Lord-fish,'

states

example was brought

that a fresh

mouth of the Thames, which the fishermen

him, caught at the
called

p. 366), after expres-

Gadus {Morrhua) puhctaius, con-

and considered to be an accidental deformity.
its existence, there has been no

Thus, though each has suspected

attempt made at removing the doubt." He concludes that, having
obtained numerous examples, he was in possession of facts sufficient
to set these doubts at rest

Common Cod

—

that, in short, the " Lord-fish " is a

unnaturally shortened, due to spinal disease, suffer-

ing from a species of rickets.

Thus Dr. Dyce, after having demonstrated the fact that the
and some members of the cod family suff'er from a disease
which occasions a shortening of the length of the spinal column,
came to the conclusion that such deformed examples were identical
with Tarrell's "Lord-fish" and the Gadus {Morrliua) punctatus,
Turton, stated to have a large head and the lateral line nearer the
cod-fish

back than in the

"

common

cod," curved as far as the middle of the

growing broader and whiter towards its posterior
end, and a considerably longer lower jaw: he does not allude to
the upper jaw.
The formula of the fin-rays is as follows
Gadus punetatus, Turton. D. 14 20 18. A. 19 16.
D. 14 19 18. A. 17 11.
Lord-fisli, Yarrell.
Gadus macro cephalus (Tiles.), Kner & Steind. D. 14 17
18-19. A. 20-21 22 ?
Present example. D. 11 14 16. A. 16 11.
second dorsal

fin,

:

|

|

|

]

1

|

|

|

I

'

]

If

we examine

|

|

Yarrell's figure of his " Lord-fish," it does

not
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show an arched back or "a curiously grotesque appearance," the
fish

But, putting aside that

being apparently well formed.

specimen, I would remark upon

from the same

my

present example obtained

locality.

Length of head rather exceeding one third of the total length.
Height of body nearly two thirds of the length of the head. Eyes
diameter one fourth of the length of the head, 1^ diameter
from the end of the snout and one transverse diameter apart.
The maxilla reaches to beneath the middle of the orbit its length
large,

;

is

a half of that of the he&,d.

origin of the

first

dorsal

is

Body in good condition. Fins the
midway between the end of the snout
:

and the posterior end of the base of the last dorsal fin, it is
the middle dorsal fin rather low

rather elevated and pointed

;

the third dorsal fin similar to the

prolonged.

Second ventral ray rather

first.

Pectoral reaches to above the vent, the latter being

beneath the first ray of the second dorsal
to below the middle of the second dorsal

Having as yet

Lateral line curved

fin.
fin.

been unwilling to
examine the spine, which I would not
hesitate doing did I possess a second specimen.
I would suggest
the following reasons why this fish cannot be a deformed 3iorrJiua
this single example, I have

sacrifice it in order to

vulgaris occasioned

by

spinal disease.

If the difierences were entirely caused by disease of the spine
it is to be supposed tliat the head itself
would remain unaffected; but here it is not so and in comparing
it with an example of the Common Cod of the same length, and
captured at the same time, I find as follows
Morrhua vulgaris. Eye ^ of head upper jaw f of length of
head vent midway between end of snout and base of caudal fin.
Morrhua onacrocephala. Eye \ of head upper jaw | of length
of head ; vent midway between end of snout and beyond end of

posterior to the head,

;

:

;

;

;

caudal

fin.

The proportions

and upper jaw do not appear
from Scotland.
It will be seen that the vent is directly below the commencement
of the second dorsal fin, exactly as in Morrhua vulgaris consequently if this example is merely a deformed specimen, such would
lead us to expect that the deformity would be posterior to the vent.
But the first dorsal fin, which is anterior to it, has only 11 instead
of 14 rays, and is much more angular than in the Common Cod.
This fish, I suppose, may be Gadus punctatus, Turton, of which
52*
as regards the eye

to have been recorded in the examples

;

watson on the
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Fleming observed, " I would venture to suggest that it is only
a variety of Gadus morrJiua.^^
but unfortunately
It agrees witli Gadus macrocephalus, Tiles.
However,
that author does not record the number of fin-rays.
the length of the Lead, size of the eye, extent of the upper jaw,
and the elongated ventral rayarethe same. Tilesius's example came
from Kamtschatka Kner and Steindachner's from Decastris Bay.
Gadus callarias (Bloch), Griffith in Cuv. Animal Kingdom, x.
p. 484*, may be this species, which he observes has the upper jaw
longer than in Gadus morrliua but sucli is not shown in Bloch'a
figure, which appears to represent the Common Cod.
The " Lord-fisli " of Tarrell appears to differ from this specimen
in the eye being smaller and the upper jaw shorter but it must
be remembered that only a coloured figure was kept. The number
of rays in the fins of fishes of this genus are subject to considerable variation but if Turton's, Tarrell's, Kner and Steindachner's,
and the present form are examples of the same species, the latitude
must be very wide indeed.
;

;

=

;

;

;

PLATE

XIV.

Morrhua macrocephala, reduced sketch
mouth of the Thames, 1879.
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ly. TEOCHiDiE continued,

and the Tuebinidjd,

Booa "Watson,

'

of the specimen obtained at the

OHALLENGEE EXPEDITION.
'

viz.

viz.

the Genera Basilissa and Trochus,
the

Genus

Tiirlo.

By the

Eev. E.

B.A., E.L.S., &c.

[Published by permission of the Lords Commissioners of the Treasury.]

[Eead June

The

6, 1879.]

Basilissa oxytropis which follows did not present itself in

time to be included in the previous list.
Of the Troclms group the Margaritas are

many of theuii remark-

able for beauty and for form.

The Turbos are very few but one is of extraordinary beauty.
All the species now communicated are new. Some are from
;

very deep water.
familiar.

The

list

All throw light on a marine zone not yet
known species presents no such features of

of

interest as to call for its publication at present.
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List of Genera and Species.
7. Basilissa oxytropis,

W.

Trochus ( Margarita) clavatus, W.

10.

11. T.
12. T.

(
)rhysus, jy.
(
) infundibulum, W.
T, (Ziziphinus) stirophorus, W.
13. T. (
pachy chiles, W.
)
3. T. (
) tiara, W.
14. T. (
) azorensis, W.
4. T. (
) transenna, W.
15. T. (
) dnopherus, W.
5. T. (Margarita) brychius, W.
16. T. (
?) scintillans, W.
6. T. (
) charopus, W.
pompholugotus, W.
1. Turbo (Calcar) henicus, W,
7. T. (
)
8. T. (
2. T. transenna, W.
) lima, W.
9. T. (
3. T. (CoUonia) indutus, W.
) feglees, W.

Trochus (Gibbula) glyptus, W.

1.

2.

Basilissa oxtteopis, W.

7.

344. April

St.

Shell.

1876.

3,

Ascension Island.

420 fms.

Hard

2 young specimens.

ground.

— Small,

liigh, conical, scalar, with

a sharp, expressed carina

and a second carina above, angulating the whorls.
Sculpture. There are a few close-set slight spirals on the edge of

at the periphery

the

base

flat

;

there are

many not

close-set, flexuous, longitudinal

on the base merely lines of growth.
Tliese ribs in crossing the upper carina form small sharp-pointed
tubercles, of which there is also a trace on the lower carina.

ribs above the periphery, but

The

superior sinus lies just above the upper carina, the basal

sinus toward the middle of the base

apex

small and

is

rising at

all.

both are well marked.

:

The

the smooth embryonic 1^ whorl hardly
whorls are of slow increase. The pillar is

flat,

The

perpendicular, with a strong rounded sinus which corresponds to a
swelling within the umbilicus.

The umbilicus is not large, but deep,
In both specimens

funnel-shaped, with a puckered sharp edge.

there are 5^ whorls to a height of 0'05 and a breadth of 0'055.

This species slightly resembles

but

is

more depressed, the carina

the longitudinal ribs are very

J3. alta,

is

much

W.,

var. oxytoma, "W.,

sharper and

stronger.

is

double, and

Than

JB. costidata,

more conical, and it is scalar
more carinated above, and the peripheral carina
is much more projecting the apex is minuter and sharper, though
the embryonic whorl is less raised, the base is smooth but for

W.,

this species is smaller, higher,

the Avhorls are

;

the marginal spirals

;

the umbilicus

Before leaving this genus I

is

may add

smaller.

that A, Adams's subgenus

In it " the last whorl
has a conspicuous groove at the periphery " according to his deof ForsJcdllia (Gibbula)

finition

;

but that

is*

is

quite distinct.

a spiral farrow formed by an impressed fold

of the shell- wall in each successive whorl

— not a sinus in the edge

KEY,

GO-l

K.
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of the moutli resembling that in

from

tliat

Pleurotomidse, and differing

way

as the sinus of Defrancia

from that of a typical Pleuroto^na.

differs

I

tlie

of Seguenzia in the same

may

further say that I have lately, through the kindness of

Dr. Grwyn Jeffreys, had an opportunity of examining a specimen of
the Solarium reticiiJatum, Phil, (see Euumeratio,' II. 149,
'

a subfossil species from Calabria.

and

is

XXV. G),

quite certainly a Basilissa,

intermediate between B. costulata, "W., and B. oxytropis,

is

W.

It

Erom

the former

it differs

in being

much

flatter

on the base,

sharper at the edge of the umbilicus aad at the carina, and

more

Than B.

delicately sculptured.

oxytropis

it

much

has a less ex-

pressed carina, and the whorls are not angulated in the middle.
1.

Teochus (Gibbula) gltptus, W.

{yXvTTTus, carved.)

Lat. 34° 13' S., long. 15^38' E.
(2). June 13, 1874.
410 fms. Grrey ooze. 1 specimen.
Like T. magus, L., but carinated, higher, less scalar,
Shell.
Sculpture.
and much more delicately and richly sculptured.
a fiat shoulder below the suture is followed by an anguSpirals
lation, on and below which is a double row of smallish, round, but
pointed tubercles, which are remote from one another but run in
The tubercles in each row are connected
pairs on the two rows.
by a slight rounded thread. On the second, third, and fourth
whorls these rows coalesce into one on the last whorl they
St.

164 A

Sydney.

—
—

;

At

are about 0'05 inch apart.

lation bearing a sharp carina.

the periphery is a strong anguAbout 0'05 inch above this is a

spiral thread which, as well as the carina, is
delicate,

another by about twice their
spiral are rather the larger

O'l inch

ornamented with

sharp, laterally-compressed beads separated from one

is

bare.

On

;

own

size.

Those on the upper

the middle of the whorl for about

the base there are five closely-beaded

threads, of which the inmost and strongest defines the umbilicus.

Between the outermost and the carina is a broad slightly sunken
furrow. The carina meets the outer lip and appears above the
suture.

Longitudinals

—the

upper whorls are ribbed, but the

ribbing gradually breaks into the double row of paired tubercles,

and the link uniting the pairs in the two rows becomes very
There are besides many distant, irregular, loose-skin-like
puckeriugs which follow the lines of growth they disappear on
the spiral threads. The whole surface is further roughened by
Colour yellowish white on the
microscopic flexuous wrinklings.

feeble.

;
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calcareous layer overlying the nacre.

Apex small and

scalar.

sharp.

Whorls
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Spii-e high, a little

of regular increase,

8,

tumid on the
and well defined,

a little rounded, angulated at the carina, rather
base, with a

wide umbilicus.

Suttire angulated

up by the carina of the overlying whorl. Mouth
Outer Up well rounded.
Pillar-lip) a little bent over on the umbilicus, and then advancing
rather straight towards the left, angulated and slightly toothed at
the point of the base where the umbilical beaded thread joins it.
TTmiilicus a wide deep funnel with a deep spiral staircase at the
junction of the whorls. H. OSS. B. 072, least 0-61. Penultimate whorl 0-19.
Mouth, height 0-32, breadth 0-32.
_
but a

little filled

(apparently) perpendicular, semioval.

This beautiful species is unfortunately present in only one dead
and chipped specimen. It is more like T. maffus, L., than any
other species I know, but is obviously very different in all details
of form and sculpture.
The name given to it is expressive of the
singular beauty of its sculpture.

Tbochus (ZiziPHiNus) STiROPHOBUS, ^F.

2.

St. 24.

Indies.
Shell.

Mar. 25, 1873.
390 f ras. Mud.

— Small,

Culebra,

St.

(ffrejpo^opos, keeled.)

Thomas, Danish West

1 specimen.

conical, scalar, inflated

on the base

;

whorls an-

gulated, with three strong carinas near the periphery, white over
Scitlpture. Spirals

nacre.

carina
is

;

above

this,

is

a sharp flange-like

a second, almost equally strong and prominent, which forms a

shoulder to the whorls.
is

— at the periphery

about one third of the distance to the suture,

The space between

this

and the suture

divided pretty equally by two threads, the lower of which

feeble.

On

the upper whorls

all

the last whorl only the two highest are

Below the carina

so.

another remote strong thread, which meets the outer
it is

lip

;

is

on

of these are closely beaded,

is

within

another, not quite so strong nor so distant, and occupying

the space from this to the middle are five
folloAVcd

flat close-set

threads,

by three rather more separated and roughly beaded

threads, the inmost of which, like a twisted cable, forms a sort of

with a chink between it and the sharp edge of the pillarand advances into a small tooth at the angle where it joins
the outer lip on the base. Longitudinals the whole surface is
roughened by rather coarse oblique lines of growth, which on the
upper whorls appear as oblique reticulating ribs. Colour white,

pillar
lip,

—

with a translucent calcareous layer over nacre.
high, scalar.

Apex

a

little

flattened

Spire rather

down and rounded,

the

EEV. K.
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minute rounded embryonic 1| whorl scarcely rising above the
WJiorls 6, of rather rapid increase, with a narrow flat
level.
below the suture, thence sloping flatly to the shouldercarina, from which point the contour-line descends perpendicularly the base is inflated at the edge and flattened in the middle.
Suture deeply impressed between the narrow flat shelf below and
the overhanging carina above. Mouth slightly oblique, but with
shelf

;

Oioter lip thin,
a perpendicular pillar, round nacreous within.
transparently porcellanous on the edge, but thickened by nacre
;

Fillar-lip

within.

perpendicular, rounded within the moutb,

advancing to a sharp point in front, slightly reverted but not
appressed, having a small open furrow and a minute umbilical
chink behind it.
H. 0-3. B. 0'26, least 0-22. Penultimate
whorl 0-053. Mouth, height 0-14, breadth 014.
This species extremely resembles T. occidentalis, Migh., but is
smaller, is broader in proportion, with a less high spire; the

down and rounded
and of more rapid increase
the base is more tumid on its outer edge and more rounded.
The apex is ornamented with a minute
and quite irregular inlaid work of anapex

is

not sharp and projecting, but flattened

the whorls are

much more

scalar,

gular depressions, parted by very nar-

row

interruj^ted raised lines

;

whereas in

that species the ornamentation

like

is

Ornamentation of apex.
T. occiden-

honeycomb, with relatively large, nearly
n
J
regular hexagonal pits and raised flat

11

1

•

-J,

This diff"erence

borders.

is

shown

T. stiro^phones,

talis.

J

-t

The threads

in the woodcut.

on the base are approximate, not parted in the middle by a
smooth zone, and the pillar-lip is not appressed as in that species
3.

;

the outer

lip, too, is

thickened within by the layer of nacre.

Trochus (Ziziphinus) tiaka, W.

(From

its

high narrow

form.)
St. 24.

Mar. 25, 1873.

Mud.

390 fms.
St. 56.

May

Culebra, St. Thomas, Danish "West Indies.

1 full-grown and 8 young specimens.

29, 1873.

Bermudas.

1075 fms.

G-rey ooze.

3

specimens.
Shell.

— Small, conical, high-spired,

flatly

rounded on the base,

sculptured, w^hite, dull on the surface, with a bright nacreous

gleam shining through.

Scidpture. Spirals

— on the upper part of

the last whorl there are two rows of tubercles, the

first

aud
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up

close

is

middJe, and

tlie

to the suture

its
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is

a little lower thaa

Of

these there are ou

the second

;

tubercles are strong.

they are scarcely connected by
The periphery is sharply angulated and defined
by an expressed and tubercled carina, the tubercles of which are
hardly so strong as those of the second row above, which from
each row twenty to twenty-five

;

a spiral thread.

its

much

larger points projects quite as

On

as the carina.

the

an infracarinal furrow and three or four sharpish,
equally parted, faintly tubei-cled, spiral threads, the inmost of
base there

is

most

and defines the umbilical dethe embrybut
onic one, are crossed by high, sharp, slightly oblique ribs
these on the later whorls break up into tubercles, between which
on the different rows there is a slight irregi;lar connexion by flattened ridges, which are oblique, interrupted, and on the base
sinuous.
Besides these the surface is roughened by minute
which

is

pression.

distinctly tubercled,

Longitudinals

—the apical whorls, except

;

wavy

irregular lines of growth.

Colour white, with a translucent

layer of porcellanous glaze over brilliant pearly nacre.

Sjpire

Apeco small, flattened, with the minute inflated 1\ embry-

high.

Whorls

onic whorl rising a little exserted on one side.

7,

pro-

jecting out squarely below the suture, flattened in the middle,

protuberant at the second row of tubercles, and slightly con-

above the carina

tracted

The

base,

which

is flatly

;

at

carina sharply

the

rounded, has a narrow

angulated.

flattish

margin,

and in the middle a slight umbilical depression, in the centre of
which is a minute umbilical hole almost covered by the pillar-lip.
Suture linear. Mouth scarcely oblique, and very slightly inclined
out from the axial line, squarish, but rounded on the base and at
the angles, a
lip

little

broader than high, nacreous within.

not thin, with a slight callus just within

sinuated on the base at the outer corner.

it

;

it

Pillar-lip,

is

Outer
slightly

on leaving

the body, bends over very flatly so as to cover the umbilicus, after

which

curves round to the left

it

in the middle,

behind

it.

a

is

little

it

;

reverted,

central pore.

The

slopes of the depression are obliquely scored

Penultimate whorl 005.

This beautiful

little shell offfers

for the curves of

ward

its

a very slight furrow

Umbilicus a small open depression leading into a minute

the tubercles of the central basal thread.
0-15.

has a very blunt tubercle

and has

H.

0'22.

by

B. 0'16, least

Mouth, height 0-06, breadth 0-07.
some rather perplexing features

growth on the base indicate a

outer edge, which, indeed,

is

shown

slight sinus to-

in the actual

mouth-
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edge, a peculiarity snggestive of the genus Basilissa
is

;

but

tliere

not seldom in the TrochidsD a tendency to a backward curve

of the lip-edge at that point

and in

;

this species there does not

exist the characteristic infrasutural sinus

which would connect

with Basilissa or with Seguenzia, to which

its

it

tubercled pillar and

closed umbilicus rather point.

Margarita earinata, A. Ad., from the Philippines, has some
points of resemblance with this, but

is

obviously very different

markedly in the form of the umbilicus.
4.

Teochus (Ziziphinus) tkansenna, W.

(A

lattice.)

Lat. 7" 3' N., long. 121° 55' E.
October 26, 1874.
102 fms. Stones and gravel. 1 specimen.

St. 201.

Philippines.

— Small,
Spirals —
Shell.

conical, high,

thin, sculptured, yellowish

on the base,

carinated, inflated

with small ruddy spots.

close to the suture is a

Sculpture.

row of disconnected beads

;

be-

and the carina are three rows of appressed beads, of
Avhich the highest is the weakest these four rows are parted
from one another by furrows, each of which is a little broader
than the thread above it the carina also consists of a row of aptween

this

;

;

pressed beads

;

it

stronger than the other threads both in

is

breadth and height, and the furrow above

and deeper than the

rest.

On

it is

a little broader

the base are seven rows of ap-

pressed beads of nearly equal width and distance from one

another

the

:

first joins

the outer

lip,

the central row twines up

These rows of beads make their appearance on the
second whorl, and, on all the upper whorls, more than on the bodywhorl, the carina is sharply expressed by a constriction above
Longitudinals the whole surface is crossed
and below it.
obliquely by not quite contiguous threads, which are almost as
the pillar.

—

strong as the spirals.

Between the threads are narrow, deep,
is crowned by a bead at the

each alternate thread

long pits

;

suture.

Colour.

The

surface

is

dull

and rough, yellowish, sparsely

spotted on the spirals with a ruddy brown, which

son on the infrasutural beads.

is

almost crim-

Spire high and conical, the whorls

being barely rounded. Apex small but flattened, the embryonic
I5 whorl scarcely projecting. Whorls 7, of regular increase, almost
flat, the body-whorl alone being slightly convex, rounded, and carinated at the periphery and tumid on the base, in the centre of

which is the most minute umbilical chink.
and squarely impressed below the carina.

Suture deeply

Mouth

slightly
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Outer

oblique, squarish, nacreous.

descending and drawn in a

little

lip

very thin, very slightly

horizontally at its junction

with the body, and then well rounded in
point of the

near which

pillar-lip,
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it

its

is

whole sweep to the

externally creuulated

I*iUar is short, straight,
by the ends of the basal threads.
slightly tubercled on its inner side, hardly toothed in front, and
The
still less augulated at its junction with the outer lip.
pillar-lip is very thin, slightly excavated longitudinally, and reverted on the minute umbilicus, which it almost wholly conceals.
Behind it is a very narrow furrow. H. 0'27. B. 0'22, least 0'2.
Penultimate whorl 0-075. Mouth, breadth 0-117, height 0-125.
In form and details of sculpture this species is extremely like
T. (Thalotia) elisci, Gould, from island of Capul, in the Philippines (B.M.), but
5.

very obviously different.

is

Trochus (Margarita) brtchius, W.

St. 152. February 11, 1874.
1300 miles S.E. of Kergueleu.

(/3pvxtos.)

Lat. G0° 52' S., long. 80° 20'

E.

Diatomaceous ooze.

12G0 fms.

2 specimens.
Shell.

— Grlobosely depressed,

witli a small

high spire, very thin,

rather opaque, rough, dull, and slightly iridescent.

The whole surface looks

as

if

Sculpture.

a rough epidermis were gathered

into close, minute, obliquely longitudinal puckerings, with stronger

and 0-005 in. apart. These folds tend
whorl to disappear, except near the suture and toward

folds about O'OOS in. broad

on the

last

the umbilicus.

round

They are crossed by fourteen

to sixteen fine

which at the crossing of each fold rise into
knots.
On the upper surface of the body-whorl they become
very faint
there are four on the penultimate whorl, the first
being remote from the upper suture, the last close to the lower
spiral threads,

;

suture.
spirally.

Besides these the surface

is

microscopically wrinkled

Colour a dead slightly greyish white, w^hich, toward the

mouth, especially when wet,
iridescence.

is

faintly shot with a

green and pink

S^ire rather high, the earlier whorls being small

and very much twisted out so as to

rise

above one another by

almost their entire height.

The a^ex

terminates abruptly, but

the earlier whorls are stripped of

their outer layer.

within.

round and blunt, and

Wliorls 5, very round, of very regular but

rather rapid increase.

Mouth rather

all

is

Suture deeply and sharply impressed.

oblique, round, not descending, brilliantly iridescent

Outer

lip thin,

turning down to meet the

pillar-lip,

and

BET. K.
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carried across the short junction with the

ous callus, "which

is

continued within and

tion of the whorl into a tube.

comple-

the whorls, and strongly cross-hatched within by the

all

and longitudinal threads.

spiral

in fact, the

Inner Up slightly thickened,

Umbilicus wide and pervious, ex-

curved, just barely reflected.

posing

body by a thin nacre-

is,

Operculum very thin, clear, and
and marked with

bright, with about eight faintly deiined turns

B. 0'87, least 0"62.
H. 0*64.
Mouth, height 0'43, breadth 0-4.
This shell slightly recalls Helix ericetorum, MllU., but much
more closely resembles some of the West-Indian land-operculates,

microscopic concentric lines.

Penultimate whorl 0-18.

There

such as Aulopoma.
svhich

"With
all

it

is

like, so far as

a Margarita umhilicalis, Broderip,

one can judge from Chenu's figure

continuous peristome

its

the more so that

more

is

it is

it

very

much

recalls a Oyclostrema,

less pearly within, less

nacreous and

chalky, and less globosely conoidal than Margaritas usu-

ally are.
6.

Teochus (Maegaeita) CHAROPUS, B^

(xapoTTos, light blue.)

St. 149 (9). Jan. 29, 1874.
Lat. 49° 16' S., long. 70° 12' E.
Kerguelen Islands, W. Christmas Harbour. 105 fms. 5 specimens.

Shell.

— Globosely conical, like a

Ct/clop7iortis, thin,

translucent,

umbilicated, iridescent, banded, spirally studded with irregular
interrupted, long, narrow, sharp tubercles.

Sctolpture.

Of

spiral

threads there are from twenty-five to thirty-five, sharply projecting,

rounded, and fine on the last whorl; of these, from three to seven are
feebler than the rest

mouth.

The

whole surface

;

those on the base are continued within the

interstices are
is

much broader

also fretted

tlian the threads.

by microscopic

spirals

longitudinals which follow the oblique lines of growth.
threads, six to thirteen appear

The

and stronger

Of

the

on the penultimate whorl they begin
;

with the second whorl, and there the longitudinals are rather

The embryonic apex

disproportionately strong and regular.
faintly but coarsely tubercled.

is

Colour yellowish white, shot on

the upperside with a dark iridescence

;

the spirals are black,

and broken with oblique longitudinal sti'eaks of white.
The spire is high and turreted. The apex, porcellanous and scarcely
iridescent, is small high and mammillate, and consists of the one emWhorls 6,
bryonic whorl, which is a little turned up on its side.
of gradual and regular increase, rounded, near the apex a little angulated by one of the spirals.
Suture well marked, angulated^
clouded,

,

MOLLUSCA OF THE OHALLENOEU EXPEDITION.

701

'

'

MoutJi rather oblique, round, hardly anguso.
upper corner, not in the least descending, brilliantly
iridescent within and showing the coloured spirals of the outside.
Outer lip thin, slightly puckered at the spirals, a little thickened
on the base. Inner lip thickened and reflected, especially at its
junction with the body, where it almost covers the umbilicus. The
pillar is much curved, and thins gradually out to -its junction
with the base. The umbilicus is large and funnel-shaped on the
base, deep, but small further in, contracted by a spiral white
pillar-pad, and more than half covered over by the pillar-lip.
Operculum rather thin, horny, yellow, with ten to twelve very
gradual turns, which are strongly defined by a thickened line it is
feebly marked with concentric and with radiating lines.
H. 0-77.
B. oVs, least 0'66. Penultimate whorl 0-2. Mouth, height 0-4,

but not sliarply
lated at the

;

breadth 04.

There
but

is

is

very

a

M. striata, Leach (nee Brod.), which this resembles,
much more flattened and broader, and much more

contracted in the spire.

Yar. ciEEULEUs,
St. 151.

Feb.

7,

W.
1874.

Heard

Mud.

75 fms.

Island.

1 spe-

cimen.

This

difi'ers

from the type in having only four spiral threads

above the periphery, while on the base below the peripheral
thread the threads are also fewer, and are flattened out till they
are barely parted by narrow lines of iridescent white.

"With

the exception of these and the white umbilicus, the base
of an intense blue-black grey.
spirals

is

The comparative absence of the

on the upper part of the whorls gives a

flatness to the

aspect of the shell below the suture, while the strength of the

second and fourth spirals gives an angulation to the whorls that
apt to mislead the eye, the more so that the only specimen

is

variety has the whole

of this

Polyzoa.

I

am

In

spite,

however,

persuaded that this

the more so

that the

is

spire completely covered

of

decejptive

its

with

appearance,

only a variety of T.

cliarofus,

markings on the embryonic whorl are

identical.

In form

this variety especially recalls

Margarita polaris, Beck

(Greneva Mus., Coll. Delessert), as also in

its

distant rather sharp

and half-covered umbilicus, but is more depressed on the
the whorls are of much
base and flattened below the suture
spirals

;
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more rapid

increase, the spirals

numerous, and the

TilOCHTJS (Ma.E0AEITA)

7.

Tos,

on the base are very much more
and in colour,

shell is brilliant in polish

POMPHOLUGOTUS, W.

(Trofj.(j)oXvyw-

bubble-shaped.)

March

St. 24.

North of Culebra Island, St. Thomas,
390 fms.
GloUgerina-ooze, coral, shells.

25, 1873.

Danish "West Indies.
1 specimen.
Sliell.

— Depressedly

globose, with a low turreted spire, thin,

Sculpture. There are of spirals
on the last whorl about forty, low, rounded, very unequal, some
being veiy minute, one or two above the periphery stronger than

opaque, chalky, rough, umbilicate.

the rest

;

the lowest of

all is

much

the strongest, and defines the

umbilicus, within wbich the whole sculpture increases in distinct-

ness

;

on the penultimate whorl there are about twelve spirals

fully stronger

than on the

The furrows are broader than

last.

the threads, but as they widen are occupied by
crossed by

general are

;

all

the sculpture becomes feebler, these threads

become extremely numerous and crowded.
chalky white over brilliant nacre.
little

inter-

much finer and sharper oblique threads, wliich in
much narrower than tlieir interstices but towards

the mouth, where

a

a. minute

Longitudinally these spirals and furrows are

mediate thread.

scalar.

Apex

eroded.

Spire not

Whorls

5,

Colour yellowish

much

elevated, but

rounded, of rapid in-

on the base. Suture impressed near the apex,
mouth it becomes filled up, and is finally marginated, by the last whorl lapping up rather coarsely on the pre-

crease, inflated

while towards the

Mouth

vious one.

rather oblique, a

little

higher than

it is

broad,

and a very little angulated at the junction
of the outer lip to the body.
Lip thin, a very little reflected on
the umbilicus, porcellanous on the edge, with a very slight pearly
marginal callus, which is continuous across the body, and nacreslightly flattened above,

ous within.

Umhilicus large, funnel-shaped, quickly contracting,

but leaving the whole inner spire
least 0-33.

Penultimate whorl

0-1.

visible.
H. 0"38. B. 0'4,
Mouth, height 0'23, breadth

0-2.

Both

in

form and texture

depressed Cyclostoma.

this species is extraordinarily like a

I have given

of marked features, from

its slight

it

its

name, in the absence

resemblance to a bubble.

It

has some resemblance to T. lima, W., when, as sometimes in
that species, the sculpture

is

exceptionally obsolete

;

but the
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very obviously different, and the form

is still

not, as in that species, high
8.

CHALLENaER EXPEDITION.

and

is

globose,

conical.

Tkochus (Maegaeita) lima, W.

June 30, 1873. Lat. 38° 30' N., long. 31° 14' W. W. of
1000 fms. Glohigerina-ooze. 5 specimens (1 full-grown).
St. 75. July 2, 1873.
Lat. 38° 37' N., long. 28° 30' W. Payal,
Azores. 450 fms. Sand. 4 specimens, in spirit.
St. 78. July 10, 1873.
Lat. 37° 24' N., long. 25° 13' W.
St.
St. 73.

Azores.

Miguel, Azores.

1000 fms.

7 specimens (3

Olohigerina-oozQ.

full-grown).
Shell.

— Conical, with a broad and

rowed umbilicus

;

tumid base and a wide nar-

surface cross-hatched like a

translucent with a pearly sheen.

file

Sculphct^e. Spirals

;

when

fresh,

— three to

five

beaded threads, of which one lies a little
below the suture, one at the periphery forming a carina, of
which the beads are much smaller and closer set, sometimes
evanescent one, with beads like the first, defines the umbilicus,
within which there is a strong spiral ridge and the whole surface
is covered w^ith fine rather sharp threads, whose partings are
slightly raised remotely

;

;

twice as broad as themselves.

which meets the outer

lip

Of

these finer spirals the one

often rises into prominence and defines

the base, while another above the carina sometimes stands out

more strongly and more beaded than the
the whole surface

is

Longitudinals

rest.

close-set with these,

which are crossed by

the spirals, than which they are broader but less sharp, closer-

and more irregular and interrupted, especially near the upj)er
and near the umbilicus. Colour a bluish white
when alive, with a translucent calcareous layer through which
set,

line of tubercles

the nacre shines.
flattened, with

Spire high, a

little scalar.

Apex

small, a little

the embryonic I5 whorl barely projecting in

Whorls 6-7 the last is of rapid increase, full
rounded and a little tumid; the preceding ones are a little
roundedly shouldered below the suture, flat on the contour,
angulated at the cai'ina, and slightly contracted into the suture
the apical whorls are simply rounded and longitudinally ribbed.
Suture is linear, but strongly, not acutely defined by the perpendicular rise of the whorl above it and the slight sloping shoulder
the middle.

below.

;

Mouth round,

scarcely oblique, with a translucent por-

cellanous edge, and pearly within.
sharp, its inner edge

is

Outer

lip

not descending,

bevelled outwards at the expense of the
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Pillar-Up bends over the umbilicus,

pearly layer.

is

a

little re-

verted, and expands into a tooth at the intra-umbilical ridge.

Umbilicus funnel-shaped, wide, pervious, but narrowed within by

Operculum of very many narrow whorls, which
on their outer edge overlap as a narrow gleaming flange. H. 0'32.
B. 0-32, least 0-28. Penultimate whorl 0-09. Mouth, height 0-18,
the spiral ridge.

breadth 0-18.
This is a much larger species than T. (31.) cinereus, Couth.,
from the North Atlantic, much higher, much more conical, much
more exquisitely sculptured, suture more impressed, base more
tumid and not angulated at the edge, umbilicus larger.

Than

T. (3f.) amahilis, Jeffr., it

conical,

less

of course,

is,

angulated, the sutural impression

still

larger, less

is

not like a

rounded gouged-out line as it is there, the base is not flattened,
and the whole style of sculpture is totally distinct.
The measurements given above are taken from an almost
exceptionally fine specimen from St. 78.
9.

Teochtjs (Margarita) jeglees,

St. 24.

West

Mar.

Indies.

25, 1873.

390 fms.

W.

(aty\/';ets,

Culebra Island,

Mud.

5

St.

beautiful.)

Thomas, Danish

grown and many young

spe-

cimens.

—

Shell.
Broadly conical, high, with a very large umbilicus,
ornamented with rows of tubercles, carinated. Sculpture. Spirals
there is a row of small round pointed tubercles a little below
the suture. The carina is double, formed by two rather remote
tubercled threads, the lower of which runs to the outer lip.
Below this one is a broadish furrow and slightly beaded thread,
which, towards the mouth, pi-ojects so as to become a third
carina.
The centre of the base has another slightly beaded
thread and another, formed of remote rounded tubercles, defines
the umbilicus, within which is a very slight furrow and an ill-

—

;

defined ridge.

Longitudinals

—the apical whorls are ribbed, but

the ribs gradually break into the scarcely connected tubercles of
the last whorl.
cept on the base.

The

growth are hardly perceptible, ex-

lines of

Colour pure white

rently slightly brownish

when

fresh,

the thin calcareous surface-layer.
scalar.

when weathered, but appawith a pearly nacre below
Spire high, very slightly

Ape.v sharp, minute, flattened on the one side, with the

very small embryonic l^ whorl rising sharply on the other.

Whorls

7,

of regular increase

;

the last

is

small,

from the large

MOLLTJSCA OF THE
part of

it

cat out bj

contour and
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they are flatteaed on the

;

Suture linear, but strongly defined

sliglitly scalar.

by the right-angled junction of the whorls.

Mouth

oblique,

much

inclined to the axial line, rectangularly rounded, the pillar and

Outer

outer lip being parallel.

here
line

lip

thin

and broken, not descendand

Pillar-lip shortly but flatly bent over the umbilicus,

ing.

it is

patulous and sinuated,

towards the base.

It

spiral protuberance, at

then advances in a straight

it

toothed in the middle by a strongish

is

which point

to the junction with the base

it is

it

projects

very large, funnel-shaped, and pervious.

Penultimate whorl 008.

0-25.

This very beautiful species

H.

but from this
Umhilicus

B. 0"3, least

0"27.

Mouth, height
is

;

thin and retreats.

0-1, breadth O'lS.

well defined by

its

exactly

conical form and very large umbilicus, which cuts the whole

body

out of the inside of the last whorl, narrowing the base to an extraordinary extent.

The young

of Trochus (ZizipMnus) tiara,

shells are excessively like those

"VV.,

but are

flatter,

broader, and

more umbilicated.

Teochus (Makgaiiita) clavatus,

10.

St. 24. Mar. 25, 1873.

"West Indies.
St.

390 fms.

Mud.

120. Sept. 9, 1873.

Pernambuco.
Shell.

675 fms.

— Small,

"W.

Culebra Island,

a nail.)

Thomas, Danisli

8 specimens (none full-grown

Lat.

Mud.

(claviis,

St.

8°

37'

S.,

long. 34° 28'

2 young specimens

conical, with a high spire

?).

W.

(?).

and a tumid

base, a

round mouth, and a deep umbilicus, and covered with sharp
prickles.

Sculpture.

Spirals

—there

are several small threads,

two of which, of equal strength and prominence, angulate the

— one

at the basal contraction, the other about halfway up
on the base the}^ are somewhat closer set. The outer
Longilip does not meet the carinal thread, but the one below.
tudinals the whole surface is crossed by close-set, slightly

whorls

the Avhorl;

—

oblique narrow laminge, which, in crossing the spirals, rise into

sharp vaulted prickles whose faces are turned towards the mouth.
Colour white, with a pearly lustre. Spire very high. Apex

minute, with the small embryonic 1| whorl rising from a minute
Whorls Q\, angulated and narrow in the spire, but the last
flat.
inflated

and expanded.

Suture deeply impressed, somewhat de-

pressed, and very strongly defined.

Mouth perpendicular, round,

on the base, and angulated at the upper carina.
Outer lip sharp, advancing far across the body towards thepillar53
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Fillar-lip depressed

lip.

upon

tlie

nmbilicus, then rounded and

UmUlicus

sinuated, slightly toothed at the point of the pillar.

B. 0'13,
wide and deep, but internally narrowed. II. 0-17.
Penultimate whorl 0-03. Mouth, height 0-07, breadth
least Ol.
0-07.

The

and the vaulted prickles are

peculiarly high narrow spire

very characteristic features of this species. When full-grown
there would probably be an additional whorl, which would add a

broad base to the high narrow
variation in the

number of the

spire.

There seems to be some
I

spirals.

have put a query to

the specimens from Pernambuco, because, though identical in
other respects, the embryonic whorls are slightly larger and more

The curves

tumid.

of the

mouth-edge have some suspicion of

an infrasutural sinus, and the form of the
of Basilissa, but the form of the mouth

pillar is also suggestive
is

wholly unlike that

genus.
11.

Trochus (Margarita)

St.

II.

Jan.

13, 1873.

ehtstjs,

Lat.

W.

(pvaos, wrinkled.)

W.

38° 10' N., long. 9° 14'

470 fms. Gloligerina-ooze. 1 specimen (young).
Sombrero Island, St. Thomas, Danish
St. 23. Mar. 15, 1873.
Gloligerina-ooze.
1 specimen.
"West Indies. 450 fms.
Small, conical, scalar, with rounded base and large
Shell.
Setubal.

—

umbilicus, sculptured.

Sculpture.

Spirals

—there

is

a double,

tubercled carina, of which the basal one meets the outer

lip

;

the

upper and stronger angulates the whorl about two fifths from the
base less than one fifth from the suture is a shoulder formed by
a row of stronger remoter tubercles scarcely connected by a
On the base are two feebly beaded threads, another
thread.
strongly beaded defines the umbilicus, close within which lies
;

another delicately and remotely beaded.

Longitudinals

—-the top

whorls are strongly ribbed, but further down these ribs break into
tubercles and become disconnected but traces of these longitu;

dinals remain here
faint.

and

there.

lines of

Colour white, with a pearly lustre.

Apex not

fine,

angulated at the
spiral,

Whorls 6, flat below the suture,
on the contour, augulated at the

first spiral, flat

and contracted into the suture below. Suture acutely

angulately impressed.
the pillar.

growth are very

Spire high, scalar.

rounded, with the inflated Ij embryonic whorl

standing out prominently.

second

The

Mouth round, angulated

at the front of

Pillar-Up slowly and slightly bent over the umbilicus.
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funnel-shaped, internally scored with, minute

H. 0-25. B. 0-21, least OlS. Penultimate
whorl 0'05. Mouth, height 0-1, breadth 0-09.
The specimen from which I have described this is in bad condition
but the species is certainly distinct from any other known
to me.
longitudinal ribs.

;

12.

TBOCnUS (MAEaAEITA)

St. 56.

May

INETJlSrDIBTJLirM:,

Bermudas.

29, 1873.

W.

1075 fms.

Grey

ooze.

2 specimens, not full-grown.
St. 146.

Marion

Dec. 29, 1873.

Lat. 46° 46'

S.,

long.

45° 31' E.

C

1375 fms. Bot. temp. 1°'5
Glohigerina-ooze.
5 specimens (3 with the animal in spirit).
Animal of a uniform light colour. Foot broad, bluntly pointed

behind.

Island.

Appendages

6, large, between which the
edged with many small ones.
Conical, with a tumid base, carinated, umbilicated, thin,

membrane above them
Shell.

—

5,

probably

is

Sculphore. Spirals, on the upper whorls 2,
on the body-whorl 7-8, pretty strong, but fine beaded threads.
The first lies remote below the suture, and is sparsely ornamented
by longitudinally produced, high and pointed, tubercles; it
forms a shoulder on the whorl. The second projects strongly and
sharply at the periphery and forms the carina; it and those
below are delicately fretted with close-set small beads. The third,
which meets the outer lip, lies within the contraction of the base.
The last two are closer than the rest, which, however, are sometimes brought closer by the additional thread which appears
among them. The on« which defines the umbilicus is more
sharply beaded than the rest.
Longitudinals below the suture
and near the umbilicus the surface is sharply but delicately
puckered, and these puckerings, strong in the early whorls, are
translucent, pearly.

—

in the later faintly

growth.

continued across

the whorls as lines of

Colour yellowish white, with a brilliant nacreous sheen

shining through the thin superficial calcareous la,jer, which becomes more opaque in drying. Spire high, scalar. Apex minute,
flattened, with the minute bulbous embryonic 1^ whorl projecting

on one side. Whorls 8, of rapid increase, rounded, but angulated
by the projection of the spirals, very tumid on the base. Suture
linear, but strongly defined by the contraction of the suprajacent whorl and the flat shoulder of the one below.
Mouth
very slightly oblique, round, but ou the pillar flattened, and at the
53*
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augulated slightly

;

nacreous within

;

across the

body

no pad, but the shell is eroded, which looks like a thin
callus.
Pillar-lip slightly
Outer Up thin, not descending.
patulous, bending flatly over the umbilicus, and then advancing
in a straight line to the point of the pillar, where it is slightly

there

is

angulated just where the beaded umbilical spiral ends.

Tlmlilicus

funnel-shaped, rather open, but a good deal contracted within,

Operculum yellow,

sharply scored with the lines of growth.

horny, very thin, of 7 to 8 whorls.

H.

0-81.

Mouth, height

Penultimate whorl 0-2.

B. 065, least 0-59.

0-37, breadth 0-35.

This beautiful species, of very singular aspect, recalls in a

very general way the form of Turcica ononilifera, A. Ad., but

differs

from that in its rounded contours, strongly contracted suture,
umbilicus, and straight untoothed pillar. There is a Margarita
aspecta, A. Ad., which this species resembles in form, but that is
umbilicus

less tumid, is carinated, its

many more, and they

are

is

much

smaller, the spirals

are not tubereled.

The presence of this species at two such separate localities as
Bermudas and Marion Island, between the Cape and Australia, is
interesting.
13.

Trochus (Maugauita) pachtchiles, W.

(^axwx^t^»/!f,

thick-lipped.)
St.

Shell.

— Small,

;

conical,

centre of the body- whorl

runs into the outer

N., long.

121° 48' E.

1 specimen.

with the last whorl tumid, especially
extremely oblique, with a thickened

is

widely umbilicate.

carinate,

3'

Stones and gravel.

102 fms.

toward the mouth, which
lip

Lat. 7°

201. Oct. 26, 1874.

Philippines.

is

Sculpture.

Spirals

—in

the

a strong carinal thread, which almost

lip at its

junction with the body, but just

round the base of the Avhole
remote tubercles, which become feebler and more crowded toward the mouth
halfway between the carina and the suture is another thread, set
with feebler tubercles these two threads only appear on the
second regular whorl, but on the body- whorl, especially towards the
mouth, many others make their appearance a little below the
carina, and issuing from the junction of the outer lip is a feebler

lies

above

and

it,

earlier whorls

;

this

so stands out

thread

is

set with strong, sharp,

:

;

tubereled thread, defining the base.

On

the base are three strong

closely-beaded threads, the inmost of which defines the umbilicus,

within which

is

a finer beaded thread and, deep inside, a ridge.
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709

Only on

deep square hollows between.

spirals,

and leaving

the penultimate whorl

do thesq become oblique and feebler, till toward tlie mouth they
crowded and brohen.
Besides these, the
whole surface is roughened with small, coarse, irregular lines of
are narrow, weak,

Spire high and conical, but the
growth.
Colour dead white.
tumidity of the last whorl, especially towards the mouth, greatly
detracts from this

it is

;

of slow increase

6,

Apex

slightly scalar.

the

till

last,

Whorls

small.

angular, projecting out squarely

from the suture, flattened on the contour, and contracted below
the carina but the last whorl is rounded, tumid, and, toward the
;

The base

mouth, expanded.

is

rounded, but not inflated.

Suture

very deep and strong, from the overhanging of the carina above

Mouth extremely oblique, perfectly round but for a slight
body and an angulation at the junction of

it.

flatness across the

outer
lip

lip

and of the

pillar-lip to the

very slightly descending on

whorl, then in

its

body

;

its line of

pearly within.

Outer

junction to the body-

sweep rising a little it is scarcely angulated
and at the point of the pillar, but it is a little
:

at the lower carina

sinuated at that part

;

is

it

thin on the edge, but

is

thickened

within by a pretty strong pearly callus and outside by a slight

rounded marginal varix. Pillar-lip is hollowed back into the
and is sharply reverted, so as to leave a minute
but deep furrow behind it this reversion ceases just before it
reaches the umbilical thread, and forms a minute tooth at that
TJvibilicus wide and pervious, but narrowed within
point.
its
pillar in a sinus,

;

;

slope

is

scored with rninute sharp curved lamina?, the remnants

H. 0"18. B. 0-27, least
Mouth, height O'l, breadth O'l.

of the old edges of the pillar-lip sinus.
0-17.

Penultimate whorl 0-04.

In general aspect
A. Ad., in the British

this is

very like T. (^Margarita) gemmulosa,
but that species has the spire
;

Museum

lower, the suture distinctly depressed, the sutural furrow

is

be-

more numerous and crowded, the pointed tubercles on these are more
frequent, and there is no varix on the outer lip.
That last is a
set with close radiating striae, the spiral threads are

feature which gives a great peculiarity to this species

thickening and the patulousness of the

connect
of a

it

with Gaza.

The

tooth narrowing the

Craspedotus.

lip

;

but the

are not sufficient to

distinct umbilicus

mouth separate

and the absence
obviously from

it
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TeOCHUS (MARaAEITA) AZOEENSIS, W.

St.

75.

July

2,

Animal.

— Dark

in

horn-colour, of very

W.

Lat. 38° 37' N., long. 28° 30'

1873.

450 fms.

Payal, Azores.

1 specimen in spirit.

Sand.

colour.

Operculum rather strong, dark
whorls, which on the outside

many narrow

are flanged with a thin narrow over lying border.
^Tiell.

— Small,

strong,

rounded contours,

but not

thick,

high,

conoidal,

with a slightly flattened base and a small umbilicus.
Spirals

—there

with

slightly angulated, scalar, sculptured, whitish,

are very

many

close,

unequal,

Sculpture.

irregular

small

furrows, which are feebler on the base and strongest near the

by a narrow smooth line round
In the centre of the base is an umbilical
depression with spiral threads in the bottom, and within this a
strong white porcellanous spiral cord, which almost closes the

suture, which is marginated below

the top of the whorls.

Longitudinals

umbilicus.
into

broad rounded

—the

oblique

top of the whorls

puckers, which

reaching the suture or the base.

is

gathered

out

die

before

Besides these, the whole surface,

spiral furrows and all, is sharply scratched with very close
Colour yellowish translucent
and numerous lines of growth.

white, with a dull all-pervading nacreous gleam.

cord which

fills

the umbilicus

is

white, as

The strong

also

is

the apex.

Spire high, scalar, the separate whorls being a good deal sunk into

one another, as well as flattened below the suture. Apex small,
rounded, the minute embryonic 1^ whorl barely projecting.
Wliorh 6, of regular increase, slightly flattened below the suture,

rounded on the contour, barely contracted round their base the
last is faintly angulated at the periphery, and not much rounded
;

Suture strongly marked by the contraction of the
base.
whorl above and the margination below. Moutli oblique, round.
Outer lip sharp but strong, porcellanous on the edge, brilliantly

on the

nacreous within

;

it

descends very slightly.

Pillar-Up thick,

white, bent, nearly to the point of the pillar, over the umbilicus.

would be reverted but for the great thickness of the spiral
pad, which comes twining up behind it out of the umbilicus, and
It

out of which, at the point of the
tooth-like

expansion.

pillar, it

twists in between the overlying pillar-lip

the edge

is

forms a

flat,

triangular,

Umhilicus a minute spiral hole, which

and the umbilical pad
lip.
H. 0'33.

corrugated with the old lines of the

;

MOLLUSCA or THE CHALLEFaEE
'
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EXPEDITIOIT.

Mouth, height

Penultimate whorl Ol.

B. 0-4, least 0-3.
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0-2,

breadth 0-17,
This species somewhat resembles in form T. tumidus, Mont.
but, apart from differences of texture, colour,

much

and sculpture,

it is

angulated and less broad on the base than that, and the

less

upper whorls are more tumid and more immersed. T.{M.)groenlandicus, Ch,, it also resembles in form and size
but, apart from
all
differences of colour and sculpture, it is, than that, less
;

conical,

more

scalar, the suture is

the whorls being
conical.

Erom

whorl being

which

on the

pillar-lip is

inside, filling

15.

much more tumid and

it,

the general form less

W.,

it

(ilf.)

dnopherus,

while in that species the thickening

up the

lip flat-

is

on the

lip.

Teociius (Maegaeita) dnopheeus, W.

SJwll.

the last

W., the pad

here rather on the outside, with the

St. 122. Sept. 10,

34°53'W.

differs in

tumid and out of proportion with those

In contrast with T.

preced.e.

impressed, and the

T. (Jf.) lima, "W., it differs in

T. {M.) povipJiolugotus,

far less

tened out upon

much more

From

whorls are more immersed.

Lat. 9°

1873.

Off Pernambuco.

—Depressedly

5'

to 9° 10'

350 fms.

(hvocpepos,
S,,

dusky.)

long. 34° 49' to

Mud.

conical, rather strong, semitransparent, of

a dark pearly iridescence,
strong, five above the base

^cidpture.

There are spiral ridges,

to the suture and is
from the middle of the second whorl; the
beads are about thirty-five on the last, twenty -two on the penultimate whorl. The second ridge is remote from the first, and

the

;

first is close

exquisitely beaded

forms a shoulder to the whorls. The third, fourth, and fifth occupy the periphery, which is carinated by the fourth till close up
to the mouth, when the fifth forms the carina. Pour fine threads,
first is partially beaded, lie in the flat between the
and second ridge two between the second and third one
between the third and fourth. Below the fifth ridge is a flat furrow narrower than the rest below the furrow is a sixth ridge,
slighter than the others and then the base is closely covered with
eleven spiral threads, which tend to become stronger and wider

of which the
first

;

;

;

;

apart near the umbilicus.

the upper whorls.

The

scored by the lines of growth.
shot

first

three ridges alone appear on

Longitudinally the whole surface

is

sharply

Colour a ruddy brownish white,

with a purple and green iridescence.

Spire depressedly
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Apex bluntly mammillated by

scalar.

THE

the somewhat shapeless,

Whorls 4|, of

round, largish, glassy, ruddy, embryonic whorl.

Suture rather

rather rapid increase.

roundish, being slightly peaked above and a

Outer

the pillar.

Inner

within.

lip

very

lip

very thick below where

Mouth

faint.

little

oblique,

angulated ou

sharp but not thin, brilliantly iridescent

much
it

thickened by a pearly pad, which

is

envelopes wbat might otherwise have

been a tooth on the point of the pillar. The pad is thinner in the
pillar, and thickens again at the junction with the
body-whorl, where it thins out quickly. The lip here is very
Umbilicus very small and
slightly reflected on the umbilicus.

middle of the

contracted, not so

much by

the reflection of the inner lip as by

the pillar being bent round to the right across

it.

Operculum

very thin, yellow, horny, with about eleven very faintly defined
turns.
0-08.

Penultimate whorl

H. 0-28 in. B. 0-37, least 0-26.
Mouth, height 0-2, breadth 0-2.

This species has a close general resemblance to Margarita

oT)-

an open
umbilicus, is very dull in colour, and the whole minute system of
spirals is different and much fewer the tubercled spiral in particular is the second, not the first as here, and is not close to the suture.
scura, Couth,, but that is smaller, of slower increase, has

;

Than M. poculosa, Gould, which it resembles in its style of spirals,
more discoidal, especially is this more tabulated below the

this is

suture than that ; the angulation here is on the upper, not on the
lower part of the whorls, and in that the infrasutural thread is

not beaded.
16.
St.

TnocHUS (Maegakita ?) scintillaks, W.
24.

Mar. 25, 1873. Culebra Island, vSt. Thomas, Danish
390 fms. Mud. 5 young specimens.
May 29, 1873. Bermudas. 1075 fms. Gloh'r/erina-

"West Indies.
St. 56.

ooze.

1 specimen.

Shell.

— Small, thin, white, very depressedly conoidal, angulated,

tumid on the base, umbilicated; mouth semioval. Sculpture. It
is perfectly smooth but for some curved puckerings which radiate
from the umbilicus but very soon die out

body-whorl

is

roundly angulated.

;

above the middle the

\Colour pure white, with a

transparent calcareous layer" over brilliant fiery pearly nacre.
Spire very flatly conical.

Apex

bluntly rounded, with a minute,

hyaline, depressed embryonic tip.

Suture slightly depressed.

Mouth

Whorls

4|, barely rounded.

semioval.

Outer

lip

thin,

MOLLUSCA OF THE CHALLENGEE
'

barely angulated at the periphery.
right-angled at

H.

0-14.

its

'

EXPEDITION.

Fillar-lip straight, patulous,

junction with the base.

B. 0-2, least OIG.
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TJinhilicus

Penultimate whorl 0-025.

small.

Mouth,

height 0-09, breadth O'll.

The specimen from which I have described this is neither fullgrown nor perfect, but the species is a very well-marked one. It
is much more depressed and has the whorls less rounded than
Than T. helicinus, Pabr., it is much more
T. (M.) nitens, Jeffr.
depressed, much more brilliantly nacreous, and the surface is
much more polished, and the radiating puckers are much stronger.
I have put a query to Margarita as the group to which this
it has not a rounded mouth
but there

should be attached, because

;

no other group of Trochiis to which it can so well be attached,
and none of the characters by which Margarita is defined are very

is

constant.

TuEBo (Calcae) henicus, W.

1.

St.

173. July 24,

Matuka,
Shell.

Fiji.

1874.

315 fms.

— Conical, high

;

is

long. 179° 40' E.

whorls flattened, sculptured, wdth a spi-

Sculpture. Spirals

the edge of which

S.,

3 specimens.

nose carina, below which the suture
coloured.

(emKos, unique.)

Lat. 19° 10'

is

deeply channelled, scarcely

—below the suture

is

a

flat

shoulder,

angulated and bordered by a row of largish,

on the flat slope of the last whorl are six
rows of smaller separate beads, the highest row" being the largest
they are not connected by a thread, and the intervals between
the rows are about half the breadth of the beads. At the peri-

white separate beads

;

phery is a sharp, expressed, stellate carina, the sharp, hollow,
compressed spines of which are about twelve in number. Below
the carina the whorls ai'e somewhat constricted, and the contourline here is perpendicular; on it are four rows of fine beads.
The edge of the base is sharply angled and defined by a second
smaller, sharp, expressed carina which meets the outer lip
it
j

rises in

from thirty to

thirty-five vaulted scales,

which toward the

mouth become like spines. On the flat base are ten very regular
rows of separate beads, which are a little stronger toward the
middle, and the outermost one of which tends to become scaly.
The centre

is

occupied by a polished, slightly ridged, porcellanous

pad. Longitudinals
are

many

—below the suture and between the beads there

irregular puckerings following the lines of growth.

Colour a light yellowish ruddy tinge, the base paler than the
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ujjper part

the pillar
centre

;

is

E.
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the beads are white, and the porcellanoua pad round

dead white, with more of trauslucency towards the

the pillar has a slight ruddy tinge.

;

Spire high, per-

Apex round, the minute embryonic whorl being
completely flattened down. The first three whorls are only rafectly conical.

On

diatingly ribbed.

on the

the fourth the highest row of beads begins,

the supracarinal

fifth

row appears, and only on the

sixth

does the intermediate sj^ace become covered, previous to which
the whorls have a nacreous gleam.

Whorls 7 to 8, of very regular
and angulated. Suture itself linear, marginated
by the up-lap of the inferior whorl which covers the basal carina
it is very strongly channelled by the square contraction of the
increase, flattened

superior whorl beneath the stellate carina.

Moutli oblique, round,

angulated at the basal carina, with an exquisite soft pearly nacre
within.

Outer

and within

lip

sharp, thin, with a broad porcellanous edge,

broad

flat nacreous callus
it is flat on the base.
expanded porcellanous pad rises in the middle
o£ the base, coils round the pillar, with a slightly swollen outer
edge, and advances in front into a blunt round tooth.
The edge
of the lip is a broad, round, slightly ruddy pillar of nacre which
unites itself with the labial callus.
Operculum oval, rounded on
the outer and straightish on the pillar contour, thick, with steep
straight edges, and a very slight flange on its outer lower margin
its inner surface is
its outer surface white, tubercled, rounded
flat, brown, lineated, with one large and very many minute whorls.
H. 0-82. B. 1-0, least 0-81. Penultimate whorl 0-22. Mouth,

this a

;

Pillar-lip, a broadly

;

;

height 0-36, breadth 0-39.

Perhaps Turlo Fhilippiana, A. Ad,, or T. (Guildfordia) rJwdosLam. (Geneva Museum), most closely resembles this species, which is, however, very distinct and much more beautiful.
Strictly speaking, it belongs to none of the Galcar or Astralium
The operculum is unlike
groups, but touches several of these.
toma,

that of Stella, of Uvanilla, or Pomaulax.
is

The form of the

shell

unlike Fachypoma, and neither shell nor operculum suit Litho-

poma, Imperator, Tuhicantlius, &c.
2.

TuEr.o

St. 235.

565 fms.
Animal.

TRAisrsEiirNA,

June 4, 1875.

Mud.

W. (tmnsenna,
Lat. 34°

7'

a grating.)

N., long 138°

0'

W.

Japan.

1 specimen.

—A pale uniform colour

on short processes.

:

the eyes are large and black,

There are no frontal lappets between the

;
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EXPEDITION.

and though the forehead is thickened there and transis no veil.
The usual fringed membrane
extends backwards above the foot-edge to the front of the operculum, but bears no th reads.
Shell.
Low, conical, round, with expanded base, sculptured,
solid.
Scidpture. The whole shell is cross-hatched by narrow,
impressed, intersecting lines, which cross the whorls obliquely and
not quite regularly nor uniformly, and which cut the surface into
little diamonds resembling shagreen.
Colour dirty rusty white.
Spire rather low, but conical. Whorls of very rapid increase, aptentacles,

.

versely wrinkled, there

—

parently about

6.

>S'Mi(j«'e

linear, scarcely impressed.

oblique, round, nacreous to the very edge.

Mouth rerj

Oi^fer lip very slightly

patulous, sharp on the edge, with a thick nacreous layer bevelled off to the edge above and in front, but on the base turned

over and advancing in a rounded pad beyond the

Fillar-lip

lip.

rounded mass of nacre, backed and above obscured
by a considerable porcellanous deposit, which is widely but thinly
spread out over the body so as to connect in a continuous sweep
consists of a

the outer and the pillar

lips.

It

distinctly impressed with the

is

scale-like pattern of the underlj'ing sculpture.

Its edge is abrupt
Operculum thin, flat, highly porcellanous, with a
translucent and slightly thinner central area on the outside.
On the inside yellow, with many whorls, the nucleus nearly

and chipped.

central, the suture well

proportionately large

marked, and the

than usual.

Penultimate whorl 0-29.

0-79.

last

whorl

less

dis-

H. 0'87. B, 1-04, least
Mouth, height 075, breadth

0-65.

The sculpture

of this species is very peculiar.
In form the
not unlike a Diloma, or something between Litorina saccaand a Natica. In texture the shell is thinner than the

shell is
tilis

thickened

lip suggests.

satisfactory, the outer

The measurements of the mouth

edge of the

pillar-lip

being indefinite

are not

if they
be taken within the opening, they would give it as more truly
round. The apex is eroded and the whole aspect of the shell is
so weathered that but for the presence of the animal I should
have taken it for an old and spoiled specimen.
;

;

3.

TiTIlBO

St. 2i.

"West Indies.
Shell.

(CoLLONIA)

Mar.

25, 1873.

390 fms.

— Small,

INDITTirS,

W.

Culebra Island,

St.

Thomas, Danish

4 specimens.

conoidal, high, whorls tumid, base

flattened
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The whole substance of the shell
and the surface is
very faintly scratched with closer microscopic striae. The whorls
are bluntly angulated in the middle, and the last is so besides at
colour white, glossy.

is

Sculpture.

marked with remote

faintly

spiral threads,

meets the outer lip.
two or three strong spiral
Longitudinals there are very many, close, unequal,
threads.
very oblique, hair-like lines of growth, of which the strongest rise
in close-set, iufrasutural puckerings, which on the third whorl
resemble small beads. Colour. There is a glossy, thin, ivory-white

the base below the periphery

The second and

;

this angulation

third whorls have

—

calcareous coat over a brilliant pearly white layer.

On

the one living specimen there

brown

layer,

is

JEpiderr)iis.

an excessively thin tenacious

which may possibly be only an accidental deposit.
Apex blunt, the smooth round embry-

Spire high, fine-pointed.

onic li whorl scarcely projecting.

Whorls

6, of

rapid increase,

tumid, the penultimate especially rising swollen out of the suture,
the base

SutureliuQax, not impressed, a

a little flattened.

is

little

marginated by the up-lap of the siicceeding on the

coarse, slightly

preceding whorl and the slight tumidity caused by the iufrasutural puckerings.

Mouth very

nacre

Outer

round.

all

lip

oblique, round, with a soft pearly

very slightly descending, thick, bevel-

led outwards to a sharp edge.

Pillar-Up. There

a broad, thin,

is

hyaline pad spread over the body and connecting the outer lip

and the

pillar,

slight external

which is broad, thick, shallowly excavated, with a
median horizontal tooth or ridge
the edge is
;

reverted and closely appressed.

Operculum small, thin, calcareous, flat, convex on the inside, where it shows 7| whorls the
last whorl close to its end begins suddenly to enlarge.
Teeth
;

distinctively those

of the family as represented

by Loven (see

Trochus or Phasianella), there being endless rows of innumerable

minute crooked uncini, with several (probably eleven) hooked
and serrated central rasps, but in their confused dried-up condiH. 0'27.
tion it was impossible more minutely to identify them.
B. 0-25, least 0-23. Penultimate whorl 0-09. Mouth, height
0-13, breadth 0-12.

There

is

in the

B.M.

a species

marked "

Collonia marginata,

Lam.," which in colour and form more than any other resembles
this but that is lirated, is rounded on the base, is toothed on the
;

outer

lip,

and has not the angulation in the middle of the whorls.

:
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the Structure and Development of the Skull in the Urodelous

By W. K. Paeker,

Amphibia.

F.R.S., P.L.S., &c.

[Abstract.]

In a paper which has recently appeared
Transactions
laid

'

(1877, part

ii.

down the foundations of the work

munication

is

in the

pis. xxi.-xxix. pp.

'

Philosophical

529-597), I have

of which the present com-

intended to be a piece of side wall.

part the development of the skull of the Axolotl

nine stages, from the unhatched embryo to

is

lax'ge

In that

initial

traced through

specimens that

were losing their gills.
Then this series was perfected by the addition of the skull of
Amhlystoma one of the Salamandrians into which a Siredon-\a,v\a,
But as Amhlystoma does not show
is very apt to transform itself.

—

the fullest type of the skull of a " Caducibranch," I have therein
added an account of that of Seironota perspicillafa, a small kind of

Newt

of a high type.

A small larva of that

species served excel-

between the third and fourth of the
also, is added to the paper.

lently as an intercalary stage
series of Axolotls

But, as

is

:

that,

well known, the lowest " Perennibranchs " (such as

Frofeus and Menolranchus) are but a sort of ametaboloxis larva as
compared with the adults of the higher kinds, and have their true
morphological counterparts in the early larval stage of the highest
kinds. These things being so, I thought it well to add an account
of the skull of an adult Proteus to that paper.

The present paper (the materials for which I am indebted to my
kind friends, Prof. Mivart and Mr. Tegetmeir) is simply a continuation of the one just spoken of. It does not exhaust my materials,

Part

much
I.

less the subject

:

it

may

therefore be considered as

I have here given an account of the skull in several kinds

some only

in the adult condition, but others with one or

more

larval stages.

The first type treated is the common Spotted Salamander {SaJamandra maculosa), a viviparous species. Of this kind I have
worked out embryos wdth large branchiae, three-fourths ripe, ripe
cryptohranch embryos, and the adult.

Then comes
Notophthalmus
adult.

another good

virideseiis

;

typical

Caducibranch,

namely,

of this kind I had small larvae and the
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T!ic next

is

only in the adult stage

;

tins

is

Cijnops pyro-

one of the stontest kinds, and whose skull is like the
skull of a Crocodile, both in the strength and ruggedncss of its

(jaster,

architecture.

Then I have been
skull,

able to follow this with a very different adult

namely, that of a sharp-toed Japanese

Newt

{Onychodac-

which is, like the gigantic Sieboldia, a true Cryptobranch
or hemimetabolous type.
After this comes the adult skull of Tariclia torosa, which is
almost typically Salamandrian, but falls off a little in its palatines,
thus leading to those that follow, in which the palatines are
tylus),

greatly aborted, leaving the long rows of palatal teeth to attach

themselves to the parasphenoid, as the sphenoidal
curious forms are here represented

Besinognathus.

the former

Of

the latter I have only the adult; but of

the adult

youngest of three

These

teeth.

by the genera Spelerpes and

larvae

Sperlepes rubra and

of
;

a

larva,

the other two being of the

the

species

S. salmonea.

'Eov details I

must

refer the reader to the

main paper

;

but

may

be referred to here.
In the adults of the lowest " Perennibranchs " certain bones
have appeared, namely, the premaxillaries, vomers, pterygopalatines, squamosals, frontals, parietals, and parasphenoid, besides
there are a few things that

two or three on the mandibular cartilage. These also are very
early in their appearance in the larvse of the metabolous types
;

afterwards, as they begin to change, other investing bones appear

:-

the cartilaginous roof of the nose, which is absent in the lowest
type, also makes its appearance, but always much later than

the ear-capsule cartilage.

These have a new thing which the

Dipnoi (Ceratodus, Lepidosiren) do not possess, namely, the stapes.
The Urodeles borrow a very primordial submucous bone from
those generalized Pishes the " pterygo-palatine," and also a

—

cartilage

from the Skates and the aberrant Sharks {Notidanus)

the"
In the Anura the " suspensorium " of the lower jaw

this is

:

antorbital," or ethimo -palatine.

lies so

the ethmoidal region of the skull, that the
ethmo-palatine cartilage and the pterygoid outgrowth of the suspensorium are not developed as distinct cartilages, but are merely
close, in infancy, to

conjugational at first.

But in the Urodeles these parts are perfectly independent and
them the primordial "pterygo-palatine" bony plate (in the
;

in
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metabolous types)

is

afc

first

edentulous process backwards
process,
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dentigerous, and then sends
;

and then the two pieces become diversely applied

the skull proper.

an

the bone cuts off this latter

Tho tooth-bearing

to

behind the
corresponding vomer, either grows directly outwards beneath
part, directly

the ethmo-palatine cartilage or directly backwards beneath the
basis cranii.

The latter condition is seen generally in Salamanders and
Newts, which have a long dentigerous submesial palatine the
former modification is seen in Amhlystoma but in Sperlepes and
Besmognathus we have these two modes combined. The edentulous
bone applies itself to the pterygoid process of the suspensorium
;

;

and to the inside of the body of the suspensorium (quadrate region).
In the Anura the pterygo-palatine cartilages are developed as
one, and only become segmented rarely, as in Bufo vulgaris but
the bones are always developed independently, and not by the
;

breaking-up of a simple primordial pterygo-palatine plate.

The transformations of the Anura are carried on in the plastic
and young to a greater extent than in the TJrodela.
In the Anura the opercular ray of the mandibular pier (the
"spiracular cartilage " of the Shark) becomes the annulus tympanus, and a late-appearing hyomandibular becomes, by translarva

formation, the columella auris.

In the Urodela the hyomandibular only occurs in the lower
it is suppressed in the " Metabola" or Caducibranchs.
But some of these have n, pseudo-columella, not Ijing under the
facial or seventh nerve, as any part of the hyoid arch must, but
tj^pes

over

;

it,

in the opercular skin.

in Menopoina, Spelerpes,
as

showing how

This spiraculo- stapedial bar (seen

and Desmognatlms)

little function is

is

of great interest,

to be trusted in morphology.

There have not been wanting anatomists who, failing from
knowledge to see to the meaning of this

deficient embryological

or that part, have trusted to teleological explanations

;

but teleo-

logical science, belonging to another category of research

thought, thus used, becomes a misleading light

— an

and of

ignis fatuus.
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On
'

c.

m'intosh on a

a Eeraarkably Branclied Syllis, dredged

Challenger.'

By W.

by H.M.S.

C. M'Intosh, LL.D., F.E.S., F.L.S.

[Published by permission of the Lords Commissioners of the Treasury.]

[Read June 19, 1879.]

When", in the summer of 1878, Sir "Wyville Thomson wrote me,
if I knew of any branched annelid, I. believe, that the
substance of the knowledge then extant was expressed when I
mentioned that, though familiar with budding in such Turbellarians as Catenida, with the propagation by division in Nais prohoscidea and Ghcetog aster, as well as the more complex condition in
Autolytus, Myrianida, and Flligrana, I could not say that I had
seen or read of a well-marked case of the kind. The subsequent
arrival of a Hexactinellid sponge containing the annelids, and
the various slides with mounted specimens, placed all doubts at
rest
and, at Prof. Sir Wyville Thomson's request, I now make
a note on this remarkable form.
Unfortunately, the annelid was
not observed till the return of the Expedition, and after immerinquiring

;

sion in spirit.

The Hexactinellid sponge was dredged

at Station 209, in 95

fathoms, near Zebu, one of the Philippines, on greyish

muddy

ground, celebrated for the abundance of Eaplectellce and other

remarkable sponges of the kind.

Besides the Syllis the sponge

was tenanted (as in JEuplectelld) by a small member of the Polynoidse, which will be described in due time.
The Syllidian (Syllis rcimosa) is located for the most part in
the basal canals of the sponge, above the " wisp." In this region
masses of the annelid, about a quarter of an inch in diameter,
occur,

and a multitude of branches pass into the smaller canals

adjoining.

Two

of such masses are especially conspicuous.

The

which the branches are arranged makes it a
very difficult matter to dissect them out, especially when the
friability of the annelid and the sharp spicules of the sponge are
taken into account. Even after removal from the sponge it
is
a laborious operation to unravel them without frequent
intricate

manner

in

rupture.

The masses and

their

numerous branches,

as well as the iso-

lated portions, consist of a Syllis-Wkc annelid of tlie thickness of

common

sewing- thread.

No

head can be observed either in the

parent-stock, amongst the masses, or in the canals elsewhere, so

—
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that tliey must either be very few, only occasionally developed, or

by some means have been swept
they are entirely absent.

The

as

off,

it is

hard to believe that

however, mast be the con-

latter,

some of the examples (unless we are

dition in

to suppose that all

would appear
many, the aper-

are connected with a single head), which, therefore,
to derive nourishment at the open end

;

yet, in

ture rapidly develops a bud, which nearly closes
there are
series

many examples with such open

If,

it.

in

life,

ends, then the whole

brancbing from them presents an analogous condition to

that of very elementary animals, the food being swept in with the

sea-water to traverse the moniliform nutritive canal throughout

the organism.

The body of the animal stretches, from any of the broken ends,
of a nearly uniform diameter for a considerable distance, the
numerous narrow segments being

distinctly marked,

furnished laterally with well-formed

feet.

The

latter

and each,
have dor-

and often gracefully curved, cirrus, composed of a
of segments, since injury and reparation constantly
occur.
The longer cirri have about twenty- six segments, and all
the organs are gently tapered from base to apex. Beneath, and
confluent with, the base of the cirrus is the somewhat conical
sally a long,

variable

number

setigerous region, which has a few simple bristles, with a stout

and

slightly curved shaft, the dilated distal portion having the

simple terminal process apparently ankylosed to
fication of the bristle is peculiar.

A single

the setigerous region, and, as usual,

its

border.

The ventral

cirrus

is

This modi-

it.

stout spine supports

point passes to the upper

broad and short,

its

tip

being

within the line of the former division.

The body

of the annelid

appears to have a furor for budding

and wherever a broken surface occurs. The
young buds remain slender till they have reached a considerable
length, and into eacli a diverticulum of the alimentary canal of
the parent enters. These buds, on attaining a certain size, bylaterally, terminally,

and-by give off other buds, so that the whole has a remarkably
branched condition. The tail of the bud (^. e. its distal point) is
early formed, and soon becomes furnished with two long cirri.
Indeed it would seem that in such a case the tail and the anus

were more useful than the head, the eyes, and the finished buccal
and pharyngeal apparatus.
The number of buds seems to be indefinite, the data at present
being insufficient to enable
LliS'lS".

JOUEN.

me

to fix a limit.

— ZOOLOGT, VOL. XIT.
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of the larger
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fragments show nine or ten buds, yet they are evidently far from
The absence of a head leaves great uncertainty
and if it existed at all, it could only
on the latter point

being complete.

;

have been in the siliceous stem of the sponge, which had been
torn

off.

Two
by

its

female buds were found.

One

of these

is

attached

still

pedicle of four segments to the parent-stock.

These inter-

mediate segments somewhat resemble those of ordinary buds,
only they are more slender. All have rudimentary lateral cirri
and setigerous processes. The diverticulum of the alimentary
canal proceeds from the main trunk in the ordinary way, passes
through the anterior segments of the bud, and becomes lost in the
The head of the bud is bilobate, and
opacity caused by the ova.
furnished dorsally with a large reddish-brown eye on each side,
and a still larger pair, of similar shape (somewhat circular) and
These eyes, while useful for both
colour, on the ventral surface.
dorsal and ventral vision, approach so near the margins that they

The head terminates laterally
two short cirri and a setigerous process furnished with a spine.
The body of the female bud is somewhat fusiform, gradually

are also available for lateral sight.
in

increasing in diameter

till

full

bread this attained, and, after

a nearly cylindrical region, diminishing towards the
to a less

degree than anteriorly.

The

though
from the

tail,

entire body,

middle of the second segment backward, as well as the bases of
feet, is filled with ova, which show germinal vesicle and spot.

the

The anterior segments are provided with

bristles of the

type as the parent-stock, only the terminal appendage
differentiated.

None

of the

is

same
more

long simple bristles are apparent

in this fragmentary example.

Exactly opposite the point from which the pedicle of the fore-

going bud sprang

is

another small one, consisting of upward of a

dozen segments. Moreover, in the same specimen, a pair of
young buds occur opposite each other. In these cases the segment of the intestine of the parent-stock, from Avhich the diverticulum proceeds,

is

shorter than the rest.

the bud arises opposite a foot, and there
ever springs between two (successive)

feet.

would seem that
no evidence that it

It
is

The shortening of the

segment may be due to the appropriation of the substance of both it and the body-wall in the production of the new

intestinal

bud.

A free

female bud, again, occurred in one of the basal canals of
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the sponge. It closely agrees with the description of the foregoing specimen, except in the larger garnet-tinted eyes, and the
presence of beautiful tufts of long simple bristles in each foot.
Its length is about 9 millims., and its breadth, including the latter,
rather more than 2 millims.
There are ttventy-nine segments,
but the condition of the tail is open to doubt. Dorsally each
segment has a slender and distinctly jointed cirrus. Beneath the
is a dense tuft of long, translucent, simple bristles, with
broad flattened tips after the fashion of the straight Eoman
swords, but marked at the tip by two peculiar longitudinal pro-

foregoing,

and sometimes the end assumes a fimbriated appearance.
region beneath is short and conical, having
superiorly the spine and inferiorly the bristles, which differ from
those of the parent-stock in showing a more evident differentiacesses,

The

setigerous

tion at the junction of the terminal process.

tongue-shaped

Yentrally

is

a

which nearly reaches the tip of the setigerous region. The entire body is filled with ova, which likewise occupy the feet almost to their tips, the first segment and
the extremity of the tail (which is apparently in process of regeneration) alone being devoid of them.
Some of the feet, indeed,
assume a bulk four or five times larger than the others, from
distention with ova.
The latter apparently have embryos incirrus,

ternally.

Amongst the tangled masses

in the channels of the sponge is

a fragment of the posterior end of a form which differs from
either of the foregoing.

The

which are well marked and
margin ventrally the outthe base, but curves upward

feet,

long, have dorsally a slightly convex
line is also

somewhat convex

at

;

A short cirrus of four or five segments extoward the tip.
tends from the extremity of the dorsal margin, while beneath it
is

a dense tuft of long, straight, sword-shaped translucent bristles,

to those described in the female bud.
A flat papilla,
about the middle of the bristle-bundle, shows that part of the
foot to which the tip of the slender suj^porting spine proceeds.
similar

This slender spine diverges u|)ward from the side of the stronger
arrangement of the parts indicating that the

inferior one, the

foregoing tuft of simple bristles is of less morphological value
than the others. A somewhat lanceolate process occurs at the
ventral margin of the foot, and apparently corresponds to the
It is supported by the stronger spine, and
setigerous division.
bears two or three bristles with simple terminal processes, similar

54*

72i

MU.
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The body contains a large number
what appear to have been fully
"Whether this is the male of the above

to those in the pareut-stock.

of granules, and also masses of

formed spermatozoa.
form, or another,

is,

of course, an open question

;

but the bristles

certainly correspond.

On

By GtEoege

Eecent Species of Heteropora.

Buse",

E.E.S., r.L.S.
[Bead June

19, 1879.]

(Plate XV.)

In the June number of the Journal of the Eoyal Microscopical
Society,' Mr. A¥. Waters, F.Gr.S., has described a species of
'

Heteropora from the seas of Japan to which he has given the
of H. pelliculata he also mentions a second species from

name

;

Australia under the appellation of Heteropora cervicornis, consi-

dering

it

to be identical with the

M. d'Orbiguy

J?letliopora cervicornis

of

*.

Till the appearance of Mr. Waters's interesting communication
no species belonging to the genus seems to have been published.
The occurrence, therefore, of the above two forms, belonging to
a genus of which we had previously no species more recent than
the Crag, and extending back to the Cretaceous period, is of par-

ticular interest.

My object

in this brief communication

tence at the present time of what

is

to indicate the exis-

may probably

be a third species

referable to the genus.

Some few
furnish

me

years back Prof. Nicholson was good enough to
with some very fine specimens of a recent Heteropora

which he had received from
long since

my

ISTew Zealand,

and of which

intention to have furnished an account.

intention, however, has not hitherto been carried out

;

it

was
This

and I have

thus been anticipated by Mr. "Waters in the announcement of the
fact of the present existence of the ancient genus Heteropora.

The New-Zealand

most respects appears to bear a
am by no
that they are not specifically the same. As, howone or two points in which, to judge from Mr.
species in

very strong resemblance to the Japanese form, and I

means

satisfied

ever, there tare

* Pal. Fran9ai3e,

pi.

799.

figs. 4, 5.
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"Waters's description and excellent figures, they do not quite
agree, I Lave thought

it

might be useful to place on record a
Linneau Pro-

short description of the JSTew-Zealand form in the

'

ceedings.'

In the absence of more complete acquaintance with Mr. Waters's
form, I have provisionally designated the present one

Heteeopoka -neozelakica,

n. sp. ?

(PI.

XV.

figs.

1-4.)

Zoarium erect, composed of short divergent branches, springing
from a short thick stem, and soon dividing once or twice dichotomously, and terminating in blunt rounded extremities. The
diameter of the primary branches is about "2 inch and of the
terminal ones about -1 to -15 inch. The surface presents orifices
of two kinds, though scarcely distinguishable in size. The larger
ones, in the older parts of the growth, have a slightly raised

peristome and are quite circular

more
7 or

or less regularly
8,

are

more or

round

;

the others (cancelli), disposed

these, generally to the

less angular,

number of

and the border of the opening

is

never raised.

In the perfect

most Polyzoa, is covered
by which the cellular openings are
more or less closed. In the New-Zealand species this epithecal
coat does not seem to become calcified or thickened, as in IT. pelstate the surface, as in

with a thin chitinous

lictdata,

pellicle,

Waters, but always retains a delicate membranaceous

and it is easily removed by caustic soda. Nor have I
been able consequently to perceive the minute openings in
character,

the covering of the cancellar orifices described by Mr. Waters.

In sections the walls of the

zooecia

and of the intermediate

barren tubes or cancelli are perforated, as described and figured

by Mr. Waters, by numerous infuadibular pores, by which, as it
would seem, facilities exist for the permeation of fluids throughout
the entire zoarium. These pores and pore-canals are lined, like
the zooecia and cancelli, with a thin animal substance, which is
readily dyed by any aniline colour &c., by which, means the porecanals are rendered beautifully distinct in thin sections.

The chief points of diff'erence between mine and Mr. Waters's
Japanese form would seem to consist
(1) in the difi'erence of
habit the branches in IT. pelliculata appearing to be longer and
:

—

more

and to be occasionally connate, whilst in R. neozeand not terete, expanding and never joined
and (2) in the absence in H. neozelanica of the eal-

terete

lanica they are short

together

;

—
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careous pellicle or epitheca, left after incineration in H.peUiculata.

The

internal structure, as regards the interzooecial pores

and

be very much the same in both, except that in
H. neozelanica there is no appearance in the walls of the zocecia of
the constrictions, giving them a beaded aspect, described and figured

canals, appears to

by Mr. Waters, and to which he

is

inclined to attribute the

a^oparent constrictions of the zocecia which are so

In some of

of the fossil species.

common in most
may take

these, however, as I

this opportunity of remarking, there are, besides the deceptive

appearance of constrictions above referred to, distinct transverse
dissepiments, which, as Mr. Waters remarks, are distinctly figured

by M.

J.

Haime

in his

H. pustulosa.

They

are,

however, ecjually

evident in other fossil species.

DESCRIPTION OF PLATE XV.
Fig.

1.

Heteropora neozelanica, natural

%.

Portion of surface, magnified.

size.

3.

Transverse section, also highly magnified.

4.

Portion of surface, sbowiug openings,

zooecia,

and

cancelli,

much

enlarged.
6.

A

6.

Portion of surface of same, enlarged.

7.

A

8.

A small portion

The two

An

dead fragment of Myriozoum

?

resembling Hcteropora.

doubtful form, resembling Hetcropora of a globular form.

latter

forms

of the surface, magnified.

(figs.

6-8) are from the

'

Challenger

'

collection.

Analysis of the Species of Caddis-flies {Phryganed) described
by Linnseus in his Fauna Suecica.' By Pastor H. D. J.
*

Wallengeen.

Communicated (with Notes) by E. M'Lach-

LAN, F.E.S., r.L.s.

The

Swedish species o£ Phryganea described
be of value to science and I have
therefore attempted to render them more clear.
But it is not to
identification of the

by LinnsDus cannot

fail to

;

be exj)ected that all the enigmatical questions propounded in his
descriptions can be answered ; and I shall be glad if some of
ttem, at least, are elucidated by the remarks that folloAv.

Phetganea PHALJ3N0IDES

(ISTo.

1481).

—The

identity of this

with JSfeuronia pJialcBnoides of succeeding authors

is

proved be-

or CADDIS-FLIES DESOEIBED BT LIFNiUUS.

yond doubt, notwithstanding the words

''
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autennse corpore dimidio

breviores,"

Phrtq-anea eeticulata (No, 1482).

—The description has been

applied to Neuronia reticulata of modern authors.
is

tolerably

common

in Sweden, but

N.

The accepted idea may, however, be justifiable,
" iuferiores subferruginese fascia nigra."

It

This species

KoL,

clathrata,

is

more

so.

for Linnaeus says

nevertheless to be

is

assumed that he had both species before him and confused them.
Ph. striata (No. 1483).
of

Hagen

this to

— Recent authors have,on the authority

(Linnaea Entomologica,

Ph. striata

diuct.,

Band

v.

pp. 363-369), referred

but, as I think, unjustly.

That Linnseus

did not aim at this latter species is apparent by the words " alls
testaceis nervoso-sfriatis,'" " alse latse suitestacece sive fusco-testa'
cecs.''^

Without doubt he would have termed the wings of striata

auct., " cinereO'testacecB,^^ as

not have said
fore

him when writing his

sense to "

by them

he did with Ph. grandis, and he Avould
he had had striata auct. be-

^'alce nervoso-striatcB''^ if

description.

alee reticulates.''''

to the nervures

These words have a different

The attention of the reader

is

directed

and not to the colour of the wings.

The

nervures in striata auct. are concealed in the pubescence, and
do nob strike the eye, as the words lead us to understand. It is
to

be remembered that Linnaeus, in describing an animal, always

points to the most salient character
auct. are oiot striking.

;

and the nervures in

Amongst the Swedish

ronia ruficrus and Agrypnia Pagetana have

''^

striata

Neu-

Caddis-flies,

alaenervoso-striatcs'^

That Linnaeus did not intend the latter is evident by the w^ords
magnse latse," vrhich are not applicable.
Thus Neuronia
ruficrus only can be the species described by him as Ph. striata,
and Burmeister was right in his identification (Handbuch, ii. 2,
Nothing in the description is opposed to this the
p. 935).
" punctum album postice in ala superiore " is seen when the wings
Only the words " facies Phalsenae majoris " appear not
are closed.
but if " major " be understood
to accord with my supposition
" alae

;

;

in the sense of

Bomhyx

pavooiia,

quercus, etc.,

agree with striata auct. nor with ruficrus.

it

could neither

But Linnaeus wished

the reader to have in view some of his smaller Phalcence, such as
Tortrix and Tinea and it must also be remembered that he, in his
;

description of Ph. reticulata, says " media, statura Phalseuse;"

and

he desired, in the words quoted, to institute a comparison between the two. N. ruficrus, which is common in Southern and
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If Linnsens had striata
larger tlian reticulata.
would undoubtedly have said " magna," as he
does in his description oi grandis, next to which he would, moreNeuronia rujicrus should thereover, have placed the species.

Central Sweden,

is

auct. in view, lie

name

fore take the

iV".

striata.

—

PHETaANBA GEiSEA (No. 1484). The intention of Linnaeus has
been misunderstood in referring the name to the grisea of almost
If the latter were intended it is not exall succeeding authors.
plainable why no mention is made of the " fenestrate spot " and
"anastomosal space," which are very evident in that species
and in connexion with this should be added the words "mediae
magnitudinis est," in comparison with the other species known
In the males of grisea auct. it is true that these markto him.
ings are more obsolete than in the females, but very rarely are
they obliterated altogether. The dark pterostigma is, moreover,
j

but faintly indicated, whereas the grisea of Linnaeus has a distinct
" macula marginali nigra " on the anterior (inferior in regarding
an unexpanded insect) margin. Moreover, in describing the
grisea of authors, he would not have said " alee superiores yrzsece,"

" subferrugineae," as used
would not have said "corpus griseum," but
Thus his description cannot
"corpus fuscum " or "nigrum."
but rather

" alae cinereo-testaceae," or

He

elsewhere.

concern grisea

auct.,

but another species with a strongly-marked

and the only Swedish species possessing this chaThe wings of the Linnaean
racter is Limnophilus stigma, Curt.
insect are " griseae ;" and the sense of this is to be learned from the
description of Fh. rJiomhica, where he says " alae subluteae sive
Fh. rJiombica never approaches grisea auct. in colour,
grisece.^'
pterostigma

;

but often resembles L. stigma in this respect, the wings of which
are, moreover, " fusco obsolete nebulosae," as is said; and the
colour of the body

"

alae

is

Linnaean collection

is

by the words
The example in the

similar, as is also indicated

superiores (uti totum corpus) griseae."

therefore typical, bearing, as

label ^'grisea" in Sir J. E. Smith's handwriting;

it

does, the

and No. 749,

in Linnaeus's handwriting, corresponding to grisea in the

Pauna Suecica.' Limnopliilus

edition of the

'

thus take the

name

1st

stigma, Curt., should

of L. griseus, L.

—

Ph. gbandis (No. 1485). There can be no question as to what
but it is evident that he had not separated
striata auct. (=bipimcfata, Eetz.) from grandis auct.
In all

Linnaeus intended

;

or CADDIS-rLIES DESCEIBED BY LINNiEITS.
the
^^

Swedish

old

both

collections

grandis]' 'hwi grandis auct.

may

species

mixed under

continue to bear the name, the

Both are common

description agreeing.

are
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in

Sweden,

especially

in " Scania."

Phetganea khombtca (No. 1486).
lan

LimnopMlus onarmoratus,

—

According to Mr. M'Lachand L. suicentralis, Brauer,
but not L. rJiomhiciis auct. The

Curt.,

exist in the Linngean collection,
first-named bears the label " rJiomhica " in Sir J. E. Smith's hand-

741 " in that of Linnaeus, corresponding
Eauna Suecica.' Nothing in the description indicates that he had sicbcentralis before him when
writing it and it is, moreover, a very rare species in Sweden, of
writing,

and the No.

"

with the 1st edition of the

'

;

v/hich I have as yet seen only three specimens.

L. marmoratus

has usually a very dark pterostigma, of which Linnaeus makes no
mention, nor does he allude to the dark irrorations so marked in

and it cannot therefore be his
be rJioonhicus auct., to which only the

the dorsal area of that species
rho)nhica.

But

it

may

;

words " in medio alas exteriores macula rhombica albida obliqua,
et pone hanc alia albida vix notabilis
supra et pone maculam
alarem aliquid fusci" will apply.
The latter words evidently
allude to the dark marks at the fenestrate spot as seen in L.
rJiombicus auct., which should continue to bear the name, not-

—

withstanding that

it is

not represented in the Linnaean collection.

—

Ph. bimaculata (No. 1487). This, like many other Linnean
been misinterpreted. The name is commonly referred

species, has

to Neureclipsis limaculata auct., although the description says " non

autem inter minim as, ^^ and the minute species known to Linnaeus
are compared by him with Musca or Oulex.
JV. himaculafa auct.
not larger than Fh. longicornis, asurea, or alUfrons, L. and if
he had intended it, he would have described it as " inter minimas " without the negation and furthermore, concerning the
double spot on the wings, he would have said " altera supra alteram " (perhaps inserting the word " oblique "), and not " altera
pone alteram," as he does. "With Linnaeus the anterior margin of
margo inferior,'" and the posterior (or inner)
the wing is the
margin is the margo exterior vel superior ;" so that in describing
i\e Neureclipsis he would have used ''supra''' and not ''pone,''
is

;

;

''

'•'

as regards the spots, as he does in his other descriptions

Neureclipsis one spot

;

for in

on the disk of the wing, and the other
on the anterior margin only a little before the former obliquely
is
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cult to determine.

He

OjS"

the latter really

describes

it

as

SPECIES

Thus the Neureclipsis

Liunaean sense.

What

not his species.

WALI/ENQEKif

"

should not he

is

non autem

diffi-

inter mini-

mas;" and by these words all species so small as Fh. longicornis
and the first word, " minor," is also opposed
etc. are excluded
to the species intended by the foregoing descriptions, as, for example {PJi. rJiomUca), " Est hasc inter majusculas sui generis,"
and (Ph. ffrisea) " mediae magnitudinis est." The Linnean species
should therefore be larger than the "small" species (P. loii^icornis, azurea, &c.), but smaller than Ph, rhoinbica and ffrisea and
the wings should, furthermore, be " fuscse," which excludes all
All species of Anaholia and Stenoj)liijJax are also
pale species.
;

;

excluded, partly because they are ordinarily

have no

"

macula

duplex

too large, partly

altera pone
There remain only the dark species of Limnopliilus,
and of these only L. hipunctatus and L. griseus auct. With
the former the words "macula duplex flava" Avill not agree,

they

because

flava,

alteram."

the anastomosal space beiug indistinct and scarcely paler than

L. hipunctatus is, moreover, too large,
the ground-colour,
being of the size of Ph. grisea {stigma auct.), of which Linnaeus says, " mediae magnitudinis est;" the words " minor, non

autem

inter

minimas

" are thus not applicable to L. hipunctatus.

Therefore only L. griseus auct, agrees with the description, it
having the " fenestrate spot " and " anastomosal space " very distinct

;

these are the spots that Linnaeus describes, and they are

This species
not unfrequently yellowish or yellow, as he says.
also stands in the collections of the old Swedish entomologists as

Ph. limaculata, L., proving that such an application of the name
had occurred to those who lived near the time of Linnaeus, and
who were partly his disciples (see also Zetterstedt, Insecta Lapponica,' p. 1062, who says, " sub nomine Ph. himaculata, L., exempla hujus speciei mihi etiam communicata fuerunt "). Thus the
example in the Linnean collection is typical (see M'Lachlau,
Revision and Synopsis,' p. 87, footnote) and himaculata, L.,
'

'

;

It could not possibly he JVeu-

equals Limnophilus griseus auct.
reclipsis himaculata

auct., which,

Sweden, whereas L. griseus auct.

Phbyganea flavilateea (No,
insect,

moreover,

is

is

not

common

in

very common.

1488).

—This

is

and no one has essayed a determiuatiou of
may be Sialis lufaria auct. It should be

that it
pointing out the words " thoracis lateribus

an apocryphal
it, other than
sufficient,

flavis " in

by

the descrip-

tiou, to
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author did not intend the

Sialis, whicli

couvince us that

tlie

he, moreover, probably describes as

Semerolius lutarms

at p.

384

His words, " Sedet alis deflexis uti PhaleDua," clearly
If used in comparison
indicate the family to which it belongs.
with all the foregoing species, they have special v/eight, for of the
(No. 1513).

next following (P. licaudata)

The same may be

flexis."

sty lis prominulis,"

is

said " alse incumbentes,

said of the

non de-

words " Cauda simplex absque

whereas the following species

is

indicated

by

" Cauda

duabus setis autenniformibus." It is therefore a true
" Phryganea''^ and not a Ferla.
Its v/ings are described as "reticulatae
venis fuscis maxime reticulatis, prsesertim ad margine
exteriorem."
The colour of the wings has thus some resemblance
;

and the insect can be sought for neither
nor the Leptoceridcs, for there is no
Only the Sydrospecies in these families with such a colour.
psychidce and Mhyacopldlida remain, and it is possible that in one
The families have the " margo
of these the species may be found.
to that of P/«. reticulata, Yi.

amongst the

;

Limno'pliilidcB

exterior " (inner margin) "

admodum

dilatatus " in comparison

with the others, and some of them by day are more tranquil than
is usual, thus justifying the use of the words " ubi sedet tranquilla."

The words

" os

duobus denticulis et quatuor a palpis

" point to

a

Hydropsyclie and not to a JRliyacopliila, which the strong fuscous

makes clear.
The denticulation of the mouth
and palpi is such that it may not have escaped the notice of such
His words probably refer to the
an acute observer as Linuseus.
maxillary processes and the processes of the labial palpi but
the words " antennae corpore dimidio breviores " seem to nullify

reticulation also

;

this supposition.

Tlie antennas in Hydrojpsyclie are seldom longer

than the wings, but they are always more than half the length of
the body. They may have been broken in Linuseus's type, as
they were in that of his Ph. pJialcenoides, of which he equally says,
"

I

antenna) corpore dimidio breviores."

that he did intend a Hydropsyclie

only

a.

instahilis auct.

and the thorax

is

is

therefore convinced

it.

The wings are

cinereous, their

especially strong toward the inner margin,

yellowish at the sides.

Phetganea bicaudata
Ph. nigka (No. 1490)

hown

am

and among the Swedish species

could be intended, for the description

agrees tolerably well v.ith

fuscous reticulation

;

is

in the Ofv^ersigt af

(No. 1489)

is

a Perla, as

is

well known.

Mystacides atra, Pict., as I have already

K. Yet.-Ak. Porhandl. 1870,

p. 151.

PASTOR

732

IT.

D.

WALLENGREN ON SPECIES

J.

Phrtganea Azurea (No. 1491) is Ilystacidcs nigra,
is M. quadrifasciata, P.

Pict.

;

and

Ph. longicoenis (No. 1492)
Ph. pilosa (No. 1493).

—

This cannot be (Ecetis ocliracea auct.
which is rare in Sweden, and has not the
wings " flavesceutes," but " flavse vel flavidse " according to the
Liuneean terminology. The old Swedish entomologists have named
the latter species " hectica" and under this name it stands in their

{^Pli.

Iiectica, Zett.),

Leptocerus tineoides (Scopoli), Brauer,

collections.

contrary, assumed
description

is

by them

too

suggest a Molanna

;

"alas cylindrico-incumbentes
antennae corpore triple longiores "

Tlae

brief.
;

on the
but his

is,

to be the filosa o£ Linuseus

"

but the

will not agree.

Ph.

W^neri

(No. 1494)

is

Tinodes luridus, Curt., as I have

al-

ready shown.

Ph. albiproks (No. 1495).

All authors agree as to this.

Ph. bilineata (No.1496) is Mystacides hifasciata, Pict., as Mr,
M'Lachlan has shown {Leptocerus hilineatus) in his 'E/evision
and Synopsis,' p. 308.

Ph. ciltaris (No. 1497)

is

Notidobia ciliaris auct. as accepted.

—Mr.

M'Lachlan ('Eevision and
was a collective name for
the genus Polycentropus and allies.

Ph. ijmbrosa (No. 1498).

Synopsis,' p. 399) believes that this

various species belonging to

The diagnosis undoubtedly refers to P. flavomaculahis auct.,
from the words " alse lutescenti-nebulosis ;" but the descriptiQn
refers to Tlolocentropus duUus, E-ambur, for Linnseiis there says

"

alse irroratse

glauco-fuscescente colore."

Both occur in Sweden.

Ph. febulosa (No. 1499) and pusca (No. 1500) belong
FerlideB, as is well known.

Ph. MiisnjTA (No. 1501)
I

am

is

to the

probably Berceodes minufa auct.

;

but

not yet fully convinced.

Ph. PLATA (No, 1502) cannot be Limnopliilus vittaftcs, P., for
Linnaeus does not mention the fuscous vitta in the wings but it
may be L. centralis, Curt., as Swedish entomologists have assumed.
;

The words

"flava, alls flavo-reticulatis " agree with

no other Swe-

dish species.

Ph. saltatrix (No. 1503) is not a true "Fhryganea," and cannot
"
be a Chermes or Psylla, to which the words "adeoque non Chermes

O'E

Hageu

are opposed.

has conjectured that

and the words "antennae, leute inspectae
in reliquis
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cum

it

may be a Fsocus

villosse

palpis " favour this opinion; but tbe species

I think

to be settled with certainty.

it

may be

;

apparent; os ut
is

not

Stenopsocus im-

onaculatus, Steph.

Linnaeus has furthermore described an insect as Tinea Hobev'
tella

(No. 1394) that cannot be Lepidopterous, for neither in
in Europe is there to be found a species of that order

Sweden nor

to which the description will apply.

ganea^^ that Linnaeus had before him,

may have been a " Fhryand we know that he often

It

made a comparison between the PhryganecB and Lepidoptera. It
may therefore not be strange if we find him describing a " PhryThe words "antenme longissimae" may
ganea" as a" Tinea.'^
The Tineee {Detherefore signify some species of Leptoceridcs.
Swmnmerdamella, &c.), amongst which he places the spehave a striking resemblance to this family. The words " alae
fuscae seu nigrae, vix manifeste cinereo-inauratse, macula alba ad

geerella,
cies,

ani " are only applicable to Leptocerus aterrimus, Steph.,
but the words " antennis albis " do not
or L. dissimilis, Steph.

angulum

;

However, the Linnaean terminology is not as accurate as
that of the present day, and the antennae of L. dissimilis appear
I
to be white and unicolorous if viewed in a certain light.
agree.

convinced that this is the Linnaean species ; the size is the
same, and the words " alse vix manifeste cinereo-auratae " indicate
the pale brown iridescent pubescence of the wings.

am

Notes ly E. M'Lachlan.

my

It was, I think, partly at

suggestion that

my

valued corre-

spondent Pastor Walleugren undertook an analysis of the Swedish
Trichopterous insects described by bis great compatriot. He had
already casually alluded to several species in his notes on those
described by Zetterstedt {cf. Ofversigt af K. Vet.-Akad. EorThe foregoing notes have especial rebandlingar,' 1870, No. 3).
Eevision and
ference to the nomenclature adopted by me in my
Synopsis of European Trichoptera,' now completed as far as the
Linnaean species are concerned. In this work I have generally
adopted Pastor Wallengren's already published views, on the prin'

'

ciple that a

Swedish entomologist should be the best able to elumoreover I satisfied myself that thefj^.

cidate the Linua;an species

;

views were sufficiently borne out by the original descriptionui-
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and 1 propose to pass over

his present

But

so far as I'egards them.

remarks without comment,

in a few other instances the results

arrived at appear to be open to question, and they bear also the

inconvenience of upsetting widely and generally adoj)ted nomenclature, which should be avoided so far as is consistent with the
due recognition of the rule of priority. In these few instances
I do not feel justified in abandoning existing nomenclature but
on points of this nature there must exist differences of opinion,
and other workers may feel inclined to regard the evidence in a
Pastor Wallengren does not allude to the Sysdifferent light.
teraa Naturae,' ed. xii., in which Linne adds references wanting
in the Pauna ;' and it should be noted that still other references
exist in MS. in his own annotated copy of the Systeraa in the
Library of the Linnean Society.
The Linnajan collection affords very little evidence. There are
in it a moderate number of Trichoptera, but only two or three
;

'

'

'

bear labels in Linne's hand

:

and, as

certainty as to whether they are

is

usual, there

now on

'

is

much un-

the specimens to which

they were originally attached.

—

Pheyganea steiata(No. 1483). Up to the year 1851 no author
had separated by sure structural characters the two species which
now generally bear the names of Pli. grandis, L., and striata, L.
In that year Hagen demonstrated most clearly the existence of
two very distinct species, to the second of which he applied the
name striata, retaining that o^ grandis for the first, in which he
Considering the great outward rehas been generally folloAved.
semblance of these two species, and that Linne was unaware of
the importance of the structural characters in Trichoptera,

always been with
rated the two;

mind from the
between them
there

does

,L^":iiie's

me

and

it

has

doubtful that he could possibly have sepaib

is

rendered

still

more doubtful in

my

interposition of a small and very different insect
{cf.

exist

collection a

my

'Revision and Synopsis,' p. 24).
Still
Hagen states the contrary) in

(although

5 of that which we now term

ing a label (No. 738) in Linne's hand

:

it is

striata bear-

considerably rubbed,

and in that condition is not opposed to the words of the description, and the objections stated by Pastor Wallengren are so
far

not well grounded.

I find

it

impossible to accept the latter's

views as to the identity of striata with i^euronia ruficrus.

The

ord " subtestaceee," even with the addition of " sive fuscas/'
bt

.
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most unlikely, "whereas

thej are not opposed to the example in the collection, which
also still shows the " punctum album " (the spot in the 6th apical

Therefore,

cellule).

notwithstanding the objection I have

taken to the application of the name

by

it

tinue to so apply

it

really intended

clature
crus.

the insect

(Z.

may be that he
and I would con-

striata, it

so called

;

nomen-

instead of upsetting long existing

by transferring

Hagen

now

it

to the species

we know

as

Neuronia

rufi-

enters largely into the references in the

c.)

should be added that Linne also cites (in MS.)
688 " (from the rare and unpublished vol. of figures
to that author's work), which appears to me quite unrecognizable.

'Systema;'

it

" Scopoli, fig.

—

Phetganea GEiSEA(]Sro. 1484). There exists in Linne's collection an insect bearing a label " No. 739 " (corresponding to the
'!Fauna,' ed. 1) in his hand,

which

is

certainly not ih.e g^^sea uni-

by authors. It is a small S (similar in size to
most of the Swedish specimens I have seen) of LimnopMlus stigma,
Curtis (cf. my Revision and Synopsis,' p. 58, footnote) and conversally so called

'

;

fessedly Pastor "Wallengren's ideas appear to have at least a ^rma

facie appearance of being well grounded

however, be

little

;

such a change

will,

palatable to authors.

Ph. bimaculat a (No. 1487)

—

Pastor "Wallengren would consider
LimnopMlus griseus of authors. I, on my
It appears to me that the words
part, hesitate to adopt his view.
relating to the spots, " altera pone alteram," are applicable to the
position of these markings in Neureclipsis himaculata of authors.
In effect the prepositions " pone " and " supra " would be equally.

this as representing

correct

the

for the second spot is placed decidedly after or

;

although more towards the costal margin

first,

over, the

;

behind

and, more-

words " lunularis " (not quoted by "Wallengren) and
more suitable to the Neureclipsis than to the Limno-

" flava " are

pMlus.

Nevertheless

it is

quite true that the insect in Linne's

collection, referring to his grisea, is the latter

and Synopsis,'

p. 87,

footnote).

{cf.

my

'

Eevision

Supposing Pastor Wallengren's

views be accepted, the NeurecUpsis will take the specific name of
Linne has added the following MS.
fgurinensis, Eabricius.

—

" Be Geer,Ins.ii. p. 568, tab. 15. tig. 5 " {LeptoceridcB) ;_
citations
" SchiifF. Icon. tab. 109. figs. 3, 4 " (probably LimnopMlus sparsusie" Geoff. Ins. ii. p. 248. no. 5 " {Leptocerns)
:

and

^%
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Phrtganea ri/AViLATEEA (No.

1488).

—Notwithstanding

his

elaborate argument, I scarcely think Pastor Walleugren would

adopt this name as replacing {Hydropsyclie) instahllis, and I confess
myself unable to entirely follow him. It has been repeatedly suggested that Linne had Sialis lutaria auct. before him and
;

ence in the 'Systema ' to " Geoffrey, Paris.,

2, p.

liis

refer-

255, Hemerohius,

would bear this out for Geoffrey clearly indicates the Sialis,
and the dilatation of the margin of the wings so strongly indicated by him refers to the costal margin the strong fuscous reticulation also, to my mind, refers to the neuration, and is very
applicable to the Sialis, as also are the words " ubi sedet trau3,"

;

;

quilla,"

and " Sedet

alis deflexis uti

Phalsena."

But there remains

the difficulty that Hemerohius lutarius, Linne (No.

1513),

represented in his collection by the Sialis, that some

is

of his

'Systema 'equally refer thereto (but
which represents a Perla), and that he
lutarius), " De Geer, 2, t. 22. f. 14-15," and

citations for the latter in the

not " Schaff. Elem.
has added in

MS.

97,"

t.

(to

" Schaf. Icon. 37. figs. 9-10,"

The confusion

which do the same.

appears inextricable, and the suggested relationship oi flavilatera

with the HydropsycJie far-fetched.
Tiii^EA

EoBEBTELLA (No.

1394).

—That

Linne may have de-

scribed something allied to Leptocerus under this

name

is

quite

possible, considering the great

resemblance many of the species

bear to the long-horned Moths

;

but I would not go so far as to
any particular species. The words " antennis albis " apjDear to be an insuperable objection to its identity
wuth L. dissimilis, and almost to its connexion with any true spe-

identify Bohertella wdth

cies of Leptocerus,

although they would apply to species of allied

genera.

Having thus fairly stated my objections to some of the results
by Pastor "Wallengren, I conclude by remarking that,
although I do not feel justified in accepting some of his proposed
arrived at

changes at present,
culated.

No more

it

is

but right that

appropriate

his views should

medium

for this

possibly exist than the Journal of the Linnean Society.

vr
c

bt

be

cir-

purpose could

—
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Species of Nudibranchs from the Eastern Seas.

By CUTHBEET COLLINGWOOD, M.A., M.B.,
[Read March

7,

P.L.S.

1878.]

(Abstract.)

The author remarks

that collectors searching carefully for these

naked-gilled Mollusca within a relatively limited locality are, as

a rule,

more

successful in obtaining

them than those who

hastily

traverse wide areas with but a scanty opportunity at each station.

He

instances Sir Walter Elliott's series from the coast of

Madras, and those of Dr. Kelaart at Ceylon, among which new
species greatly preponderate over those of the collections obtained

by the eminent naturalists accompanying the voyages of the
'

Astrolabe,'

'

Samarang,' &c.

The habitat of the Nudibranchs under stones is where they are
most often found, but few being met withf on the surface of the
ocean or swimming about nearer sbore they may, however, be
;

dredged from considerable depths.

The

tropics certainly yield the

liant colour

;

most numerous species of

bril-

but on our own coasts there are nevertheless many

whose coloration in some respects

vies with that of their tropical

brethren.

The geographical
markable

;

distribution of

some species

is

not a

little re-

for instance, the British Doris tuberculata is recorded

met witb at New Zealand and Vancouver's Island,
Dr. Collingwood has himself obtained examples of a species of
Chromodoris from extreme points in the China Seas.

as also to be

He

relates several instances,

showing that Nudibranchiate Mol-

lusca are affected by the season and other causes
localities

where

;

for at certain

at times they are very abundant,

he could not

discover a single specimen, spite of the most diligent search.

Curious cases are also mentioned where self-amputation of the
creature's own mantle followed its being imprisoned for a night,
the salt water being unchanged.
The following is a list of the new species described and figured

from the living animals, and which
part of the Society's Transactions

will

appear in a forthcoming
1

Doris pecten.

Bush

crescentica.

Chromodoris

LINN.

JOTJllN.

iris.

Island,

•

:

N. Formosa.

China Seas and Borneo.

Makung, Pescadores

— ZOOLOar, VOL. XIY.

Q

.

nelaoeuui-

Islands.
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Cfiromodoris BuUockii.

aureopurpurea.

Recruit Island, N. Pacific.

Haitan

Straits,

China.

China and Labuan.
tenuis.
Fiery-Cross Reef, China Sea.
funerea.
Labuan, Borneo.
Alderi.
North Formosa.
tumulifera.

Albania

(n. gen.)

formosa.

Triopa Principis-Wallice.
Trevelyanafelis.

Doridopsis arborescens.

Freyeria variabilis.

Bornella marmorata.

the

Anatomy

Straits,

China.

Island of Ponchou, Pescadores, China.

Phyllidia spectabilis.

On

Ke-lung Harbour, N. Formosa.
Haitan

Slut Island, coast of China.

Pulo Barundum,

West

W.

Borneo.

coast of Borneo.

Aden.

of .Ants*.

By

Sir

John Lubbock,

Bart.,

M.P., F.E.S., F.L.S., D.C.L., LL.D., Vice- Chancellor of the
University of London.
[Read February

6,

1879.]

(Abstract.)

The anatomical researches forming this paper are, so to say,
an offshoot of the " Observations on the Habits of Ants, Bees,
and Wasps," already published at various times in the Society's
It is devoted principally to an exposition of their musJournal.
cular system, though other parts are discussed, and it is founded
on a series of microscopical sections and other preparations. In
the introductory remarks the opinions of various entomologists
and comparative anatomists are cited with reference to the thorax,
and its division into prothorax, mesothorax, and metathorax. The
author himself inclines to support Dr. Eatzeburg's views on the
subject, who has maintained that: the fifth segment of the larva
forms not the so-called " scale " or first abdominal segment, but
the hinder part of the thorax. The position of the spiracles in
ants

commented on

is

as affording strong evidence in support of

this opinion.

The
vr^
,

V

internal chitinous appendages appear to divide the thorax

* This memoir in
iety's
-^in

full

with suitable illustrations will appear hereafter in the

TransaetionB, the present notice merely glancing at some of the points

treated.
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into four distinct portions, in accordance with
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which there appear

to be four ganglia.

The author then describes minutely the structure
thorax from microscopical sections

;

of the pro-

and a description

in detail

is

given of the muscles of the head and of the legs.

The author

calls attention to a structure in ants

that remarkable organ discovered by
tibiae

Von

comparable to

Siebold (1844) in the

by him to serve
The recent researches of Dr. V. Graber
subject also receive due notice.

of the front leg of Gryllus, and considered

the purpose of hearing.

and others on this
In the tibia of Lasius flavus the trachea presents the following
arrangement. In the femur it has a diameter of about y-xrVir ^^
an inch as soon, however, as it enters the tibia it swells to a
diameter of about g-^ of an inch, then contracts again to -g-^, and
then again, at the apical extremity of the tibia, once more expands
;

Moreover as in Gryllus, so also in Formica, a small
from the upper sac, runs almost straight down to
the tibia, and falls again into the main trachea just above the
lower sac. The remarkable sacs at the two extremities of the
to "5^,

branch

rises

tracheae in the tibia

may

also

species, such, for instance, as

cephala.
is,

be well seen in other transparent

Myrmica ruginodis ov Fheidole

At the place where the upper tracheal sac

moreover, a conical striated organ, which

of the leg.

The broad base

lies

is

onega-

contracts, there

situated at the back

against the external wall of the

There are indications,
and the fibres converge inwards.
though somewhat indistinct, of bright rods.
The posterior portion of the thorax is then described, and the
difierences which are exhibited in the presence and in the absence

leg,

of wings pointed out, as also the changes characteristic of the
sexes.

The postthoracic

described

;

gland, first observed by Meinert,

is

and, lastly, the author refers to the muscles which

then

move

the abdomen.

313.
cine-

melatenui-

bt

;

,

INDEX.
Abramis

cotis (ftnote),

550

gangeticus

;

(ftnote), 550.

Acanthoclieila abducta, 482, 485.
Aoanthochiasma, 177.
Acanthochiaamida, cliarac. of, 177.
Acanthocobitis (ftnote), 539; longipinnis (ftnote), 555.
Acanthodesmia, 179; skeleton of, 150,
151.
Acanthodesmida,l73,l75;cliarac.of,179.
Acanthoglossus, 414, 417.
Acanthometra, 138, 139, 152, 153, 159,
177 ; tetracopa, 159.
Acantbometrida, 173, 174, 176.
Acantbometrina (arctic), 125.
Acantbonychidae (^Stimps.), 647.
Acantbonycbinee, 647, 648, 649, 650.
Acantbonys, cbarac. of, 650.
Acantbopbrys, cbai'ac. of, 656.
Acantbopbtbalmus, 539, 563, 579 ; pangia, 555.
Acantbopsis, 539, 563, 579 ; cboirorbyncbus, 554 micropogon (ftnote), 555.
;

;

n. sp.

Agelenides, 120.
Agrypnia pagetana, 727.
Ailia, 563, 578.
Aibcbtbys, 563, 578.
Ala {Loclcington) 665.
;

;

;

;

;

Albuneidse, 326.
Alces malcbis, anat.

of, by Prof. M.
Watson and Dr. A. H. Young, 371.
ZOOLOGY, TOL. XVI.
JilNN. JOUBN.

—

;

544.

Amblystoma, skull of, 717.
Ampbarete (ioesii, 127.
Ampbaretidse (arctic), 132.
Ampbicteis Gunneri, 127, 132; SundevaUi, 132, 134.

Ampbictenidse (arctic), 131.
Ampbiloncbe, 153, 177.

Ampbipnous, 557, 563, 574, 579

;

cu-

cbia, 558.
cirrata, 127.

447 koreae, 448,
Liitkeni, 448, 464, 480
squamata, 447, 480.
Ampbiuridse, 448.
Ampbiurinse, 448.
Anabas, 562, 565, 578.
Anabolia, 730.
Analysis of tbe species of Caddis Flies
(Pbi'yganea) described by Linnaeus in
filiformis,

;

;

By II. D. J.
Fauna Suecica.'
WaUengren,witb Notes by E. McLachbis

'

lan, 726.

Anaptycbus, cbarac. of, 665.
Anarta Eiebardsoni, 122.
Andrenidae (Sandwicb Is.), 682.
Anematicbtbys (ftnote), 538.
Annelids of Britisb N. Polar Exped.,
Dr. W. C. M'Intosb on, 126.
Anniversary Address of tbe President,
Prof. Allman, 489.
Anomalopinae {Stimps.), 648.

Anomalopus {Stimps. ), nom.pr8eoc.,648.

,

Guerini,
Gibbesii, 329
Albunea, 326
inicrops, 328
Lucasii, 330
326
oxyopbtbalma, 329 paretii, 330 ; spesymnista, 326.
ciosa, 331
;

;

544; melittinus, 544; microlepis,
544 ; mola, 544 peUucidus (ftnote),

466, 480

;

;

Amblyceps, 578.
Amblypbaryngodon, 538, 563, 566, 579;
Atkinsonii, 544
Jerdoni (ftnote),

Ampbiura

Acbseopsis, cbarac. of, 645.
Acbgetis, cbarac. of, 643.
Acoura (ftnote), 539 argentata (ftnote)
556 cinerea (ftnote), 555 obscura
(ftnote), 556.
Acourus (ftnote), 539.
ActinelUus, 177.
Actinolopbus pedunculatus, 181.
Actinomma, 151, 152, 168, 177.

Actinommatida, 177.
Actmospbsera, 170.
Aculeate Hymenoptera, descrip.
of by F. Smitb, 674.
Adeorbis subcarinatus, 606

Ambassis, 564, 578.

Ampbitrite

Acantbopterygii, 559, 560.
Acautbostanrida, cbarac. of, 177.
Acantbostaurus, 153, 177.
Acaridea of Arctic Reg., 121.

;

AlcyoneUa fungosa, 490.
Allman, Prof. Gr. J., on recent progress
in our knowledge of tbe Structure and
Development of Pbylactoleematous
Polyzoa, 489; on tbe Eelations of
Ebabdopleura, 581.
Amatbia, cbarac. of, 647.

Anomalotbir, cbarac. of, 648.
epbippium, 419, 423.
Anomoura Corystidica,313 media, 313.
Anous, 404, 406 caeruleus, 404 cineloucocapillus, 404
melareus, 404
stolidus, 405 ; tenuinogenys, 405
rostrisj 405.

Anomia, 606

;

;

;

;

;

;

;

56
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Ardea

Anthicus WoUastonii, 532.
Anthocyrtus, 178.
AnthomyiidEe (Arctic reg.), 118.
Antilibinia, charac. of, 650.
Antiuoe Sarsi, var. groenlandica,

;

130,

134.

Ants, Fred. Smith on new

species

from

Sandwich Is., 674; Su- J. Lubbock
on anatomy of, 738 on habits of, 265,
;

607.
Ants, affection of, 274 ; chemical rays of
light,effects of on, 285; communications
between, 271 ; exper. with diff, col.
lights & media on, 278; exper. with glycerine on, 268; exper. with honey on,

267 exper. testing communication by
sound on, 273 kindness of, 624 ; longevity of, 290, 610 mode of recognition of friends, 610 new species from
Sandwich Islands, 675 origin of new
communities of, 268 ; plant-hairs and
;

;

;

;

;

fur preventative against ants climbing,
607 ; recollections of friends, 265 ;
relation of second knot and stmg of,
622; relations to domestics, 609; smell,
276 ; sounds emitted by, 623 ; spectroscopic exper. on,286; workers fertile as
well as queens, but produce males,607.
Anura, skull of, 718.
Aoria, 247 ; Mouloti, 247.
Aphanias, 535.
Apidge of Arctic region, 106 ; of Sandwich Is., 684.
Apiomaia, charac. of, 651.
Apis meUifica, 685.
A]Dlocheilus (ftnote),535 ; affinis(ftnot8),
535 ; carnaticus (ftnote), 535 ; chry-

sostigma (ftnote), 536 ; vittatus, 536.
Appendicularia (arctic), 125.
Aprosmictus chloropterus, 628.
Apterigia (ftnote), 557;
immaculata
(ftnote), 558; nigromaculata (ftnote),

558 saccogularis (ftnote), 558.
Apua, 539, 579 fusca, 555.
Arachnida of Ai'ctic Eegion, K. McLach;

;

Ian on, 98, 120.
Arachnocorys, 178.
Arachnopsis, charac. of, 645.
Arachnosphasria, 168,179 ; myriacantha,
152 ; skeleton of, 150.
Aradasia baccata, 606 ; cancellata, 606.
Ai'adidse, 485.
Araneida of Arctic reg., 120.
Archebiosis, present state of question,61.
Arcinella carinata, 421 ; Isevis, 422.
Arctic Expedition, Annelids of. Dr.
M'Intosh on, 126 ; insects of 78°-83°,
R. M'Lachlan on, 98 surface fauna
of. Dr. E. L. Moss on, 122.
Arctopsis, charac. of, 657.
;

sacra, 688.

Argynnis chariclea, 109, var. obscui'ata,
110 polaris, 109.
Armit, Capt. W. E., on two sp. of
Poephila, 97
on Tachyglossiis &
Ornithorhynchus in Queensland, 411.
;

Arses ai'uensis, 631.
Artamus leucorhynchus, 688.
Aspidomma, 153, 177.
Aspidoparia, 538, 563, 579 jaya, 550
morar, 550 ; sardina (ftnote), 550.
Asteracantliion migratum, 432, 443,
444; rubens, 432, 443, 444, var.
migratum, 432.
Asteroidea of Korean Seas, 424, 443.
Astrolithida, charac. of, 177.
Astrohthium, 153, l77.
Astromma, 176.
Astropecten armatus, 428 ; ecliinulatus,
426 ; euryacanthus, 428 formosus,
;

;

424 ; hystrix, 429 irregularis, 426,
444 japonicus, 427, 443 Miilleri,
426; polyacanthus, 428, 443, 444;
scoparius, 428
vappa, 428.
;

;

;

;

Astur

torqiiatus, 627.

Aulacantha, 151, 160, 179.
Aulosphfera, 179 elegantissima, 151.
;

Aulosphgerida, 173, 179.
Austrahan Finches of the genus Poephila, 95.

Autolytus, 720
Avicula, 606.

;

longisetosus, 131, 134.

Axiuus flexuosus, 421 obesus, 421, var.
;

polygoua, 421.
Axionice flexuosa, 132, 134.
Bacilli, their

1

;

appearance in boiled

fluids,

in urine, 55.

Eacterium termo, 7, 57.
Badis, 563, 564, 578.
Bagarius, 562, 565, 578.
Balantiocheilus (ftnote), 538.
Balitora (ftnote), 536.
Baly, Joseph &., Descrip. of new sp. &
gen. of EumolpidsB, 246
descrip. of
n. sp. of Phytophagous Coleoptera,
336.
Bangana (ftnote), 537.
Barljodes, 575.
Barbus, 538, 561, 566, 574, 579 am;

;

amphibius, 547
ajDO548
arenatus, 547
arulius,
547
(ftnote)
and
Beavani(ftnote),
546
547
Blythii, 546
bovanicus, 546
545
burmanicus, 547
carnaticus, 545
caudimargmatus (ftnote), 545 chachola,
gunio, 545 chilinoides, 545
547 chi'ysopoma, 545 clnysopterus,
548 compressus, 546 conchonius,
bassis,

gon,

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

548; conirostris (ftnote), 548; cosuatis,

;;;

;
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548

;

Cumingii, 548

545

clavatus,

545

cm*muca, 546;

;

deliciosus (ftnote),
Denisonii, 547 ; diplochilus

;

;

543; Dobsoni, 546; dordukai,
dubius, 545
547
545 Duvaucelli (ftnote), 545 filamentosus, 549, and (ftnote), 547;
gardinodes (ftnote), 545 gelivis, 548;
(ftnote),
gracilis
goniosoma, 545
545; Grayi (ftnote), 546 Gruentheri
guganio, 548 ; Hamil(ftnote), 547
tonii (ftnote), 546 ; hexagonolepis,
545 ; hexasticlius, 546 himalayanus
innominatus, 546
(ftnote), 545
Jerdoui, 546 ; khudi-ee (ftnote), 546
Layardi (itnote), 547
kolus, 547
liacanthns (ftnote), 547 litliopidos,
546; M'Clellandi (ftnote), 548; macrocephakis (ftnote), 546; macrolepimahecola, 547 ; maladotus, 546
baricus,
546; niegalepis (ftnote),
546 ; melanampyx, 546 ; melanostigma, 547 niicropogon, 545 (and
mussnlah. (ftnote), 546 ;
ftnote)
mysorensis (ftnote), 545 ; nasutus
nigro(ftnote), 545 ; Neilli, 546
phufasciatus, 548; parrah, 547
plenrotgenia,
545
tunio,
548 ;
pinnaui'atus, 545; Polydoi-i (ftnote),
545 progeneius' (ftnote), 546 Puckelli,547 ; pulcliellus, 546 pimctatus,
puntio,
548 ; punjaubensis, 548
E-usselli
545
roseipinnis,
549
(and
sarana, 545
(ftnote), 545
spilopbolus
ftnote)
sophore, 546
(ftnote),
spilurus
(ftnote),
545 ;
545 spinulosus, 546 Stepbensonii,
546 stigma, 548 Stoliczkanus, 548
subnasutus (ftnote),
Stracheyi, 546
545; terio, 548; tetraspilus (ftnote),
547; tetrarupugus, 547; tbermalis,
548; thoniassis, 546; ticto, 548;
tor, 546; unimaculatus, 548; vittaWaageni, 548 wynaadentus, 549
(ftnote),

salis,

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

546.
Barilius, 538, (ftnote) 559, 561, 566,
573, 579; alburnus (ftnote), 550;
Bakeri, 551 barila, 551 ; barna, 551
bola,
bendelisis, 551 ; Bleekeri, 550
551; canarensis, 551; Evezardi,
551 ; gatensis, 551 ; guttatus, 551
sis,

;

;

morarensis (ftnote), 551; modestus,

551;

radiolatus,

(ftnote),

551

551;

papillatus

rugosus (ftnote), 551

;

schacra, 551 ; tileo, 551 ; vagra, 550,
Dasilissa (n. gen.), cbarae. of, 593
alta, 597; alta, Tav. oxytoma, 693

lampra, 593 ; munda.
oxytropus, 693 ; simplex, 595

costulata,

596

;

600

superba, 598.

;

Bastian, Prof. H. C, on conditions favouring fermentation and appeai'auce
of Bacilli, Micrococci, and Torulse in
Boiled fluids, 1 ; summary of his
views on fermentation and disease,
93.

Batracbouotus, charac. of, 645.
Bdella calandi-oides, 121 ; ? sp.
121.
Bdemdffi, 121.
Beale, Dr., on Filariaj, 363.
Bedelia persica, 259.
Bees, Sir J. Lubbock on,

of,

265, 607,

625 species from Sandwich Islands,
F. Smith on, 684.
Belone, 561, 565, 578; concila, 534;
;

Grayii (ftnote), 534.

Bembicium, 603.
Benibix

(n. gen.), 586
charac. of, 603
603.
Beroeodes minuta, 732,
Beroes (arctic), 133.
Bilharzia hsematobia, 357.
Bird-parasites of arctic region, 118.
Blackburn, Bev. Thos., Hymenoptera of
Sandwich Islands coll. by, 674.
Blastus (Leach), 657.
;

;

ffiola,

Blepharopoda, 333 ; occidentalis, 334
spinimaua, 335 ; spinosa, 335.
Bola (ftnote), 538.

;

Boletia radiata, 435.

Bombus

balteatus,

106

;

polaris, 106.

Bombyces

of arctic region, 112.
Bombyx paronia, 727 ; qu.ercus, 727.
Botia, 539, 563, 579 ; almorhse, 554

554; dario, 554; geto,
554 ; liistrionica, 554 nebulosa, 554.
Botryocampe, 151, 170, 178.
Berdmorei,

;

Botryocyrtis, 178.
Brach.elytra of arctic region, 107.
Brachiata, charac. of, 179.
Brachiopoda, 418.
Brachygramma (ftnote), 538.

Brada villosa, 127.
Branched Sylds, remarkable form
Dr. W. 0. M'Intosh on, 720.
Busk, George, on recent species

of,

of

Heteropora, 724.
Butler, A. G., on Butterflies in
M. of gen. Euploea, 290.

coll.

B,

Cachius (ftnote), 538.
Caddis Mies (Phryganea), H. D. J.
WaUengren and R. M'Lachlan on,
726.

Cadulus ampuUaceus, 529 ; colubridens,
curtus, 527, var. congruens,
523
gracihs, 525,
exiguus, 528
527
526; Jeffreysi, 526; obesus, 527;
rastridens, 525 ; sauovulum, 529
;

;

;

;
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525 ; simillimus, 526 ; tumidosus, 528 ventricosus, 525 j vulpidens, 524.
Calcaromma calcarea (ftnote), 137, 144.
CalUchrous, 562, 565, 578.
Calliplcea, 295 ; darchia, 296 j dehaaliyems,
nii, 295 ;
doryca 295 ;
296 ; infantilis, 296 Jamesii, 296
ledereri, 295 mazares, 295 ; niveata,
296; poUita, 296; priapus, 296;
pumila,295 Saundersii, 296 seriata,
295 tulliolus, 296 ; Turneri, 296
Trimeni, 295.
Callodictyon, 193.
Caloruis viridescens, 687i
Camponotus sexguttafcus, 675.
Campophaga spilorrlioa, 688.
Camposcia, charac. of, 644.
Cancer carabus (ftnote), 327.
Cancroidea,
Dana's
separation
of
(ftnote), 641.
Cautharidus iris, 605.
Oanthophrys albescens (ftnote), 554
(ftnote),
I'ubigiolivaceus
554
nosus (ftnote), 555 vittatus (ftnote),
554.
Capitella capitata, 131, 134.
ridens,

;

;

;

;

;

;

;

;

;

(ftnote), 537, 538, 575 ; macrolepidota (ftnote), 546 ; inicracanthus (ftnote), 540.
Carpocanium, 178.
Carpophaga Muelleri, 688 ; pinon, 688 ;
puella, 688.
Cataplu'acta, group of Radiolaria restored, 174; charac. of, 177.
Catenula, 720.
Buclianani,
Catla, 537, 563, 579;
544.
Caunopora, 211, 219 ; (Stromatopora)
perforata, 211, 219 ; placenta, 189,
planulata, 210 ; tubes of
211, 219
(ftnote), 212.
Cellepora mammillata, 238.
Centropus nigricans, 629.
Ceplius macrocephalus, 689.
Ceratium divergens, 126 ; tripos, 125.
Ceratocarcinus, charac. of, 670.
Ceratospyris, 178.
Cervidse (anat.) compared with Elk,
388.

Capoeta

;

Cervus

alces, 371 ; cashmerianus, 389
elaphus, 388.
Chaca, 562, 578.
Chsetogaster, 720.
Chalcopsittacus scintillatus, 686.
Chalcosoma atlas, 135.
Chalk, how acted on by limpets, 406.
'
Challenger
expedition, Mollusca of,
'

Pt.

586

I.,
;

506

;

Pt. II., 502

Pt. ly., 692.

;

Pfc.

III.,

Channa, 562, 565, 568, 571.
Chedrus (ftnote), 538 ; Gl-rayi

(ftnote),

551.

Cheilobarbus (ftnote), 538.
Cheiridea (n. gen.), charac. 253

;

Cha-

puisi, 253.

563, 566, 579; alburna
552 anastoma (ftnote), 552;
argentea, 553 bacaila, 553 balookee
chipe(ftnote), 553
boopis, 553
Owenii
oides, 553
gora, 553
punjaphulo, 553
(ftnote), 553
bensis, 553 sardinella, 553 ; Sladoni,
553 teekaree (ftnote), 553 untrahi,

Chela,

538,

(ftnote),

;

;

;

;

;

;

;

;

;

;

;

;

553,

Chibia carbonaria, 687.

ChUomma, 177.
Chionoecetes, charac.

654.

of,

Chironomus, sp. (ai'ctio reg.), 117.
Chlamydodera cerviniventris, 687.
Chlamys chinensis, 345 fulvipes, 345
placida, 344
velutina, 343Choleva falklandica, 531.
(ftnote),
Chondrostoma gangeticum
543 muUya (ftnote), 540 ; semivelatus (ftnote), 542
wattanah (ftnote),
;

;

;

;

;

543.

Chone Duneri, 127

infundibuliformis,
;
133, 134.
Chorilia, charac. of, 658.
ChoriHbinia, charac. of, 654.
Chorinus, charac. of, 647.
Chrysophanus phloeas, var. Feildeni,
111.
Cinclosoma ajax, 631.
Cirrhina, 537, 562, 566, (ftnote) 574,
bengalensis (ftnote),
543
579
Blochii (ftnote), 543 ; cirrhosa, 543 ;
Dussinnieri (ftnote), 543 ; fulungee,
;

macrops (ftnote),
543
micropogon (ftnote), 541
mrigala, 543
plumbea (ftnote), 548 ;
reba, 543
rewah (ftnote), 543 ru543
543

;

latia,

;

;

;

;

;

bripinnis (ftnote), 543.

Cu-rhinus

541 ; Cuvierii
macronotus (ftnote),

affinis (ftnote),

(ftnote),

541

;

541

rubro-punctatus
(ftnote),
;
541.
Cistenides granulata, 131 134.
Cladococcida, 173, 174, 175, 176.
Cladococcus, 152, 168, 177.
Cladospyris, 178.
Clarias, 561, 565, 574, 578; Dussu,

niieri,

571

;

magur, 571

;

Teysmanni,

571.
Classification

of Maioid Crustacea or

Osyrhyncha with synop. of Fam.,
Subl'am., and Genera, by Edw. J.
Miers, 634,
Clathrocanium, 178.

;;

;;;
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Clathrodictyon, 220 cellulosumj 207,
221, 227 ; vesiculosum, 220.
Clio borealis, 124.
Clitellio arenarius, 133, 134.
Clupea cyprinoides (ftnote), 553; ilisha,
557 ; siiuira (ftnote), 557.
Clypeaster rotundus, 440.
Clypeastroid sp., 440.
Cobbold, Prof. T. S., on the life liistory
of Filaria Bancrofti, 356, 358.
Cobitis amnicola (ftnote), 554 ; arenata
(ftnote), 556; balgara (ftnote), 554;
biltimo (ftnote), 555 ; bimucronata
(ftnote), 555 ;
carnaticus (ftnote),
;

554

cinnamomea

;

(ftnote),

555

cucm-a (ftnote), 554; gibbosa (ftnote)

maya
556
554 microps (ftnote) 556
montanus (ftnote), 556
moreli
(ftnote), 555; mysorensis (ftnote),
554 ; ocellata (ftnote), 555 ; oculata
(ftnote), 554
phoxocheila (ftnote),
554; rubripinnis (ftnote), 554; seatm-igina (ftnote), 555
semizonata
(ftnote), 555
tenuicauda (ftnote),
556 vittata (ftnote), 556.
556

;

Griffithii (ftnote),

(ftnote)

;

;

;

;

;

;

;

;

Coccodiscida, charac.
Coccodiscus, D76.

of,

176.

;

174,

175,

176;
170,

160,

152,

discoideum, 191.

Collembola (Arctic Reg.), 119.
Colhda, 157, 173, 174; charac. of, 179.
Oollingwood, 0., on n. sp. of Nudibranchs from Eastern Seas, 737.
Collodes, charac. of, 645.
Collodinse {Stimps.), 644.

CoUosphiera, 159, 160, 161, 163, 166,
Huxleyi, zoospores of,
168, 179 ;
164.
Collosphserida, 173.
Collozoa, group of Eadiolai'ia, 174, 175.
Collozoum, 159, 160, 161, 162, 166,
179 ; inerme, 163, 164, 165 ; colonies
;

of,

macrospores

of,

165

;

zoo-

164.

Colpocephalum,
119.
Conchifera, 419.

sp.

?

;

raniosa,

677; denticornis, 678;

mandibularis, 677 ; unicolor, 678.
Crabronidse (Sandwich Is.), 677.
Cracticus cassicus,
687 ;
mentalis,
687.

"

297
sethiops, 299
aglidice
298; alecto, 298; Bremeri, 298
camaralzaman, 298 ; chmena, 298
confusa, 299
Crameri, 297 ; cratis
297; diocletia, 297; ebenina, 298
funerea, 298
Goudotii, 298
Grayi
299; Kinbergi, 297; Lapeyrousei
299; lugens, 298; malayica, 297
melancholica, 298; melina, 299
modesta, 298; Mooi-ei, 298; nox
298 ; occulta, 299 Ochsenheimeri
297 resarta, 298
Scudderii, 297
sepulchralis, 298
squalida, 298
Wallace!, 299 Zinkenii, 298.
Crematogaster scuteUaris, 283, 290.
CreneUa decussata, 419, 428.
Crevaux, Dr. J., on " vers de la Guade-

Crastia,

;

;

;

;

;

;

;

CribreUa densispina, 432, 443,

444

sanguinolenta, 444,
Criocarcinus, charac. of, 661.
Cristatella, 497.
Cromyomma, 177.
Crossochilus (ftnote), 537; rostratus
(ftnote), 543.
Crustacea, Maioid, or Oxyrhyncha, E.
J. Miers on, 634.

Cryptophagus acutangulus
170 gracihpes, 530.

(ftnote),

;

CoUonia marginata, 716; mnnda, 715.

138

affinis,

189

loupe," 359.

Coleoptera (Arctic Eegion), 102, 107
new, of geographical interest, 530
of Java, 135 ; new sp. of Phytophagous, 336.
Cohas Boothii, 108; IIecla,var. glaciahs,
108.

spores

Crabro

placenta,

;

Colasposoma sellatum, 254.

of,

Coscinopox'a
189.

;

177.

Coenostroma, 191

;

;

Ccelocerus, charac. of, 655.

Ccelodendrida, 173,
charac. of, 177.
Ccelodendrum, 151,

Contributions to Ornithology of New
Guinea, R. B. Sharpe's.
Pt. V.,
626 Pt. VI., 685.
Copepoda of Arctic Seas, 123, 125.
Corals compared with Stromatoipora,
232.
CoreidsB, 482.
Cornutella, 178; scalaris, 148, 150.
Corvus orru, 687.
Corystoidea, 313.

119

;

subsequale,

Cryptopodia, charac. of, 669.
Cryptus arcticus, 107.
Culex from Hayes Sound, 116;

? C.
caspius, C. nigriceps, or C. pipiens,

117.
Cyclax, charac.

of,

660.

Cyclocheihchthys (ftnote), 538.
Cyclomaia, charac. of, 660.
Cyclonyx, charac. of, 649.
Cyclopsitta suavissima, 685.
Cyclostrema, 700.
Cynops pyrogaster, skull of, 718.
Cyphocarcinus, charac. of, 664.
CyprinidjB, 559, 560.
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Cyprinodon (ftnote), 559, 561, 578;
hammonia (ftnote),
dispar, 535;
535 lunatus (ftnote), 535 Stoliczkanus (ftnote), 535.
;

;

Cyprinodontidro, 535, 559, 560.
Cyprinus abramioides (ftnote), 544;
acra (ftnote), 542 ; apiatus (ftnote),
551 ; anjana (ftnote), 549 cachius
(ftnote), 552; canius (ftnote), 548;
chapalio (ftnote), 552 chedra (ftnote),
cocsa
chedrio (ftnote), 551
551
cura (ftnote), 542;
(ftnote), 551;
curchius (ftnote), 541 ; cursa (ftnote)
;

;

;

;

541

541

Hamiltonii
(ftnote), 549

kakoo

542;

(ftnote),

kadoon

;

545

(ftnote),

(ftnote),
;

;

;

;

;

;

;

;

;

;

;

;

titius (ftnote), 547.
Cyrtida, 141, 157,173 ; cbarac. of, 177.
Cyrtidosphsera, 168, 179 ; skeleton of,
150.
obliqua, skeleton
Cyrtocalpis, 178 ;
of,

150.

Dacelo Graudichaudi, 686

;

intermedius,

686.

Damseus near geniculatus, 121.
Danaida of Latreille, 291.

;

;

;

;

;

;

;

;

;

;

;

(ftnote), 552.

Dascyllus fulvulus, 135.
Dasycbira grcEulandica, 112, 117.

Day, Francis, Geograph. distrib. of
Indian Freshwater Fislies, Part III.,
on occurrence of Morrhua
534
macrocephala at mouth of Thames,
;

698.

;

;

;

;

entalis,

ortlirvim,

;

517

;

pohtum,

516

pretiosum, 515 ; semipolitum, 514
splendidum, 514; subterfissum, 515
516 tornatum, 518 yokohamense,
517 ; zelandicum, 510.
Dermaleichus stercorarinus, 122.
Descriptions of new Coleoptera of Geographical interest, by Frederick H.
;

;

Waterhouse, 530.
new Hemiptera, by Dr. F. Buchanan White, 482.

new species Aculeate Hymenopterafrom Sandwichlslands, by Fred.
Smith, 674.
new species and genera of Eumolpidse, by J. S. Baly, 246.
new species of Phytophagovis Coleoptera, by J. Baly, 336.
Deuterocampta Saundersi, 356.
cyanotseuin,
Devario (ftnote), 538;
(ftnote) 552; M'Clellandi (ftnote),

552.

Danais similis as type of Euploea, 291.
Dangila (ftnote), 537, 575, 579; Berdmorei, 543 burmanica, 543.
Danio, 538, 563, 566, 579; sequipinchryalbolineata, 552
natus, 552
devario,
dangila, 552
sops, 552
lineo552 lineatus (ftnote), 552
latus (ftnote), 552 malabarieus, 552
micronema (ftnote), 552 neilgliernigrofasciatvis, 552
riensis, 552
spinosus, 552 Stoliczkae
rerio, 552
;

;

capLUosum, 508, var. paucicostatum
509 ceras, 510 circumcinctum, 513
clavatum, 524; compressum, 516
diarrhox, 511
dentahs, 517, 518
ensiculus,
518
didymum, 517

octogonum,

;

kunnamoo

545 M'Clellandi (ftnote),
mosal
morala (ftnote), 542
niusiha (ftnote), 542
(ftnote), 546
nancar (ftnote), 541 pausius (ftnote),
542 putitora (ftnote), 546 rasbora
(ftnote), 549; sada (ftnote), 543;
sophore (ftnote), 548 sucatio (ftnote),
549 tictis
sutiha (ftnote),
540
(ftnote), 551;
tila
(ftnote), 547;
(ftnote),

545

;

545

540;

gotyla (ftnote),

;

;

;

jogia

;

(ftnote), 553;
faleata (ftnote), 542; falcatns (ftnote),
542; goha (ftnote), 551; gohama
(ftnote), 543

Dendronotus (Arctic), 124.
acutisDentalium abyssorum, 515
simum, 514 agile, 513 segeum, 509
antillarum, 514
amphialum, 510

512, var. agile, 512, var,
512, var. striolatum, 512
erectum, 513, 514; fusticulus, 512
gadus, 524 ; grande, 510 ; incei'tum
512 inversum, 514 ; Lamarckii, 516
leptosceles, 512, 513 ; Lessoni, 514
longitrorsum, 515 ; lubricatum, 512

dancena
dero (ftnote), 542;

cursis (ftnote),

;

Decipulaovata, 422.
Dehaanius, remarks on, 650.
Dendrochelidon mystaceus, 629.

Develop, of Filaria sanguinis hominis,
Dr. P. Manson on, 304.
of skull of Urodelous Amphibia,
W. K. Parker on, 7 17.

Diacantha

flavicauda

(ftnote),

554;

zebra (ftnote), 554.

Diacanthus (ftnote), 539.
Diaspis Batesi, 342.
Diatomacese (Arctic), 125.
Dictyocephalus, 178.
Dictyoceras, 178.
Dictyocha, 179 ; of Baffin's Bay, 125
skeleton of, 150, 151.
Dictyophimus, 178.
Dictyoplcgma, 168.

Dictyopodium,l78; sp.? (Wy. Thorns.),
149, 150, 151.

Dictyosoma, 155.
Dictoysphagma, 155.

;;;

;;
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Dictyospyris, 178.
Dictyostroma, 193, 224 ;
undulata,
224.
Dicyrtida, charac. of, 1V7.
Didymocyrtis, 168, 1V7.
Dinopbysis norwegiana, 126.
Dione {De Haan, nom. prseoc), 660.
Diploclieiliclithys (ftnote), 537.
Diplocheilus (ftnote), 537.
Diploconida, 173, 177.
Diploconus, 153, 178 ; as section of
Eadiolaria, 174.
Diplophysa (ftnote), 539.
Diplosphsera, 168, 170, 179.
Diptera of Arctic Eegion, 104, 116
;

cliitinous

integuments

stomach 82° 40' N.

of, in

lat.,

salmon's

118.

Diptychus, 537, 579 maeulatus, 541
Sewerzowi (ftnote), 541.
Dischides bifissus, 521.
Discida, 151, 157, 170, 173 ; cbarac. of,
;

175.

Discognathicbtbys (ftnote), 536.
Diseognathus, 536, 560, 561, 566, 574,
Jerdoui, 540 ;
lamta, 540
579
macrocbir (ftnote), 540; modestus,
;

540.
Diseospu'a, 176.
Discospirida, cbarac. of, 176.
Disease, origin de novo, 91.
Doclea, cbarac. of, 652.
Docophorus ceblebracbys, 118.
sp. on Bernicla brenta, 118.
sp. on Tetrao rupestris, 118.
Donacola nigriceps, 688.
Dorataspis, 153, 170, 178 polyancistra,
169.
Dorthesia chiton 5 (ftnote), 118.
Dorypboi'a Buckleyi, 352 ; dorsomaculata, 353; Jacobyi, 354 ; moesta, 354
undulata, 353 ; verrucosa, 351.
Drymoedus Beccarii, 633.
Duncan, Prof. P. M., on Ophiuroidea
ffom Korean Seas, 445.
;

(Acanthoglossus) Bruijnii,
Echidna
414 bystris, 413, 414 in N. & N.E.
(Tachyglossus)
Queensland, 411
Lawesii, 414 palate of, 415 setosa,
415 skuUs of, 413, 415, 416, 417.
Echinanthus testudinarius, 440, 443,
;

;

;

;

;

;

444.

Echinocardium australe, 441, 444 cordatum, 442.
Echinoidea of Korean Seas, 424, 443.
Ecbinolampas oviformis, 441, 443, 444.
Echinometra lucunter, 435, 443, 444.
;

Eclectus polychlorus, 686.
Ectolithia, 173.

Edoliisoma nigrum, 630.

Egeria, cbarac. of, 654.
Eleotris
(ftnote),
559,

561,
565,
578.
Elk (Alces malcbis), anat. of, by Prof.
M. Watson and Dr. A. H. Yoimg,
371 ; cheek of, 372 fore limb, 377
bind limb, 382 kidney of, 374 large
intest. of, 373 ; larynx & circulatory
organs of, 374 Hver of, 373 ; myology of, 377 ; organs of digestion, 371
remarks as to position, 387 ; small
intest. of, 373; spleen of, 373; tes;

;

;

;

ticle,

&c., of,

374

tongue

;

of,

371

urinary and generative organs of,
374.
Elmis brunneus, 532 ; cupreus, 532.
Emarginula, 606.
Embolus rostraUs, 423.
Endocyst of Polyzoa, structm*e of,
491.
Enteromius (ftnote), 538.
Entolitliia, 173.
Entosphserida as a group, 175 charac.
of, 176.
Eolis sahnonacea (ftnote), 124.
Eos fuscata, 628, 686.
Eozoon, 193.
Epialtus, charac. of, 650 ; and as s'lbgen.
^
650.
Erethistes, 563, 578.
Ericboplatus, charac. of, 647.
Erigone provocans, 120; psychi'ophila,
120 vexatrix, 120.
Eschara nobihs, 237 ;
(Hemescbara,
Btish), 238.
Esomus (ftnote), 538 ; madraspatensis
(ftnote), 549 ; malabaricus (ftnote),
549 ; vittatus (ftnote), 549.
Esopus, charac. of, 651.
Ethmosphsera, 168, 179.
Ethmospbserida, 173 ; charac. of, 179.
Etroplus (ftnote), 559, 563, 565, 568,
578.
;

;

Eubracbus, charac. of, 248 cylindrica
(type), 248; indica, 249; spinipes,
;

248.
Eucecryphalus, 151,

178

;

Schultzei,

140, 150.
Euchelus, 605.
Euehitonia, 153,176.
Euchone anahs, 133, 134 ; tuberculosa,
127.
Eucinetops, cbarac. of, 644.
Eucrante villosa, 127.
Eucyrtidium, 170, 178 skeleton of, 150,
151.
Euglyptosternum, 573, 578.
Eulabes Dumonti, 687.
Eumedoniuse, charac. of, 670.
Eumedonius, 670.
;
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Eumcnia

crassa, 131, 134.

Bumcnidae (Sandwich

new

Eumolpidae,

vouring, 1

678.

Is.),

&

sp.

by

gen.,

J.

S.

Baly, 246.
Eunoa nodosa, 129, 134 ; CErstedi, 129,
134.
Eupetes nigricrissus, 632.
Eupleurodon, cbarac. of, 650.
Euploea, 290, 299
abjecta, 300 ; alcaandanitboe, 301 ; amymone, 300
nensis,300 Angasii,299 anthracina,
baudiniana,
301 ; Batesii, 299 ;
belinda
299 ; Boisduvalii, 300
299 ; Brenchleyi, 301 callitboe, 292
core,
coreoides,
291, 301;
301;
Dabnanii, 301 ; decorinna, 299
ioue, 301 ; diana, 300 distineta, 299;
;

;

;

;

;

;

;

;

300 Donovani, 299 DouDuponcbelii, 301
bledayi, 301
elenthe, 299 Escholtzii, 299 euniee,
292 eurypon, 301 eyndhovii, 301
Prauenfeldi,
Eelderi, 300
300
geyeri, 301
Grodarfcii, 301
Gruerini,
Horsfieldii, 300
300 belcita, 299
Hiibneri, 300
janus, 300
Kirbyi,
Leacbii, 300
Lewinii, 299
300
lorquinii, 300
megtera, 300 Menemitra, 300
tri'^siij 301
montrouzieri, 299
morosa, 301 orope, 299
Perryi, 299
paykuUei, 301
pierPinwilli, 3C1
retii, 301
plexipPoeyi,
pus, 291
301
prosperina,
Scherzeri,
300 redtenbacbei'i, 299
Schmeltzi,
Semperi,
300
300
296 ;
similis, 291
siamensis, 301
StainSwainsonii, 299 torvina,
tonii, 293
vermiculata, 301 vicina, 301
301
Wallengrenii, 300
violetta, 300
Whitmei, 300.
Euprognatha, cbarac. of, 645.
Eurydemus grandis, 259 Jansoni, 258.
Eurynolambrus, remarks on, 669.
Eurynome, cbarac. of, 659.
dolosa,

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

Eurypodiidse {Stimps.), 644.
Eurypodius, cbarac. of, 646.

Eurystomus

crassu'ostris,

686

;

pacifi-

cus, 686.

Eustii-a (footnote), 538.

Eutrocbus gemmatus, 600.
Eutropiichthys, 563, 578.

Cobn, Eidam,

&

Kocb's

;

;

;

ments, 10, 11
oxygen as a promoter
of, 9 ; Pasteur's views on germs, 90
Potassse as a promoter of, 12 ; Richardson on glandular tlieory of
disease (ftnote), 88
Robert's exper.
on, 28 ; Sanderson, Prof. Burdon, on
germs, 90 ; signs of witb superheated
fluids, 53 species of organisms found,
;

;

;

55,

58

;

TyndaU and Pasteur's exper.,

30, 70.

Fibrenus bullatus, 482, 483.
Fibularia, 441.
Filaria Bancrofti,

356, 359, 364; reof literature thereon, 365, 368 ;
minutus, 304 ; sanguinis hominis,
360, 363, 364; sanguinolenta, 311,
363 ; Wucbereri, 361.

sume

Filarise,

304;

Cobbold's

summary

of

diseases &c. connected theremth, 366,
667 ; devel. cannot progress far in

host containing parent worm, 304
embryos do not aU attain maturity,
308 embryo, its escape, 304 ; future
history of filaria, 311 how to procure
mosquitos containing filarise, 306
large proport. of filaria3 ingested by
mosquito, 307; metamorphosis of embryo, 308 mosquito after feeding on,
305 mosquito as nurse of, 305.
FUariose dermatbemica, 362.
Fibgrana, 720.
Finches, note on Australian, 95.
Fisberia {LocJcington) 665.
Fishes, geograph. distrib. of Indian
freshwater, 534.
FlageUifera, a group of Eadiolaria, 174,
175 ; cbarac. of, 176.
Flustra membranacea, 498.
Fluta (ftnote), 557.
Foraminifera compared witb Stromatopora, 227.
Forflcula sp. ? (Java), 135.
Formica cinerea, 290 fusca, 265, 271,
273, 274, 276, 278, 280, 283, 287,
sanguinea, 290.
288, 290
Formicidas of Sandwich Is., 675.
Fredericella, 490, 497.
;

;

;

;

,

;

Exostoma, 568, 578.
Eylais, sp., 121.

;

coll. by, in bigb
northern latitudes, 98.
Eermentation and animal organisms,
1-94; apparatus used in exper., 10,
bacillus spores witb beat, 79
15
Bastian's exper., 38, and witb urine

Feilden, Capt., insects

;

;

exper. witb superheated
fluids,
germ-theory of disease,
;
83 beat as a promoter of, 5 ; in bay
infusion, 57 ; in milk, 59 ; in urine,
introductory remarks on, 1
53
liquor potassse appar. used in experi-

73
50

exper.

j

andliq. potass., 43, 45; conditions fa-

124;

Fritillaria, arctic,

furcata,

var.,

125.

Fungus mycelium

in boiled

bay

infu-

sion, 58.

Gradus

callarias,

692

;

maoroccpbalus

,

; ;

;; ;

TIsTEX.

Hadena algida, 122

689; macroplithalmus (ftnote), 689
morrhua, 692 punctatus, 690.
Gagata, 563, 578.
Gai-ra (ftnote), 536
alta (ftnote), 540 ;
ceylonensis (ftnote), 540 ; malabarica
(ftnote), 540.

;

charac. of, 601

;

Geoclielidon, 403.
Geoffroyius aruensis, 685.

Geographical distribution of Gulls and
Terns (Laridse), by H. Saundei's, 390
of Hippidea, 314; of Indian Freshwater Fishes. Part III. Conclusion,
by F. Day, 534 of some Coleoptera,

—

;

530 of Kadiolaria, 172.
Geometrse of arctic reg., 114.
GeopeHa humeralis, 688.
Germs, as to survival of, 48.
Gibehon (ftnote), 537.
;

;

Harmothoe

imbricata, 129, 134.
Harpyopsis'novse-guinese, 627.
Harrovia, charac. of, 671.
Hai't, Mr., insects collected by, in Arctic

Gnathopogon (ftnote), 538.
Gobio anisurus (ftnote), 542 barbus
bicolor (ftnote), 542
(ftnote), 537

regions, 98.

;

Hawkshaw, Mr. H., on

;

boga (ftnote), 542; Bovianus (ftnote),
542 canarensis (ftnote), 546 Hamiltonii (ftnote), 542 isui'us (ftnote),
543 limnophilus (ftnote), 543 lissorhynchus (ftnote), 542; malacostomus (ftnote), 542; ricnorhynchus
;

;

;

;

;

(ftnote), 542.

Gobionichthys (ftnote), 537.
Gobius, 561, 564, 578.
Gonatonotus, charac. of, 670.
Goniothorax, charac. of, 671.
Gonoproktopterus (ftnote), 538.
Gonorhynchus bimaculatus (ftnote),
540; brachypterus (ftnote), 540;
caudatus
543
brevis
(ftnote),
;

543

;

540

fimbriatus

M'Clellandi

macrosomus
philus
(ftnote),

;

540

543;

540

;

petro-

rupeeulus
stenorhynchus (ftnote),

(ftnote),

540

(ftnote),

(ftnote),

(ftnote),

;

540.

Goura

Albertisii, 688.

(Patella)

on Chalk

action of Limpets

at Dover, 406.

Helenus hesiformis, 482, 485.
Heliodiscus, 151, 152, 168, 170.
Heliophorus, 530.
Hehosphajra, 168, l79 ; actinota, 168 ;
inermis, 168, and skeleton of, 149
tenuissima, 168.
Helix ericetorum, 700.
Hematopinus tricheehi, 118.
Hemerobius lutarius, 731, 736.
Hemibarbus (ftnote), 538.
Hemipholis microdiscus, 447, 448, 467,
480.
Hemiptera, descrip. of new, 482
of
arctic reg., 118.
Hemus, charac. of, 654.
Henicophaps albifrons, 633.
Herbstia, charac. of, 654, 655.
Herbstiella, charac. of, 655.
Heterocera (arctic reg.), 112.
Heterocrypta, charac. of, 669,
Heteropora cervicornis, 724 neozelan;

;

Graucalus subalaris, 630.
Gregarina of Allman Bay, 125.
Gryllus sp. ? (Java), 135.
Gulls and Terns, Geograp. distrib. of,
by H. Saunders, 390.
Gygis, 404, 406 Candida, 401 mierorhyncha, 404.
Gymnocoras. senes, 629.
Gymnotus notopterus (ftnote), 557.
;

;

;

;

Glycera capitata, 127.
Giyptosternum, 562, 565, 578.

;

122

sancta, 686.

.

dsedala, 602.

(ftnote),

;

Halelminthidse (arctic), 131,
Haliastur girrenera, 685.
Halicalyptra, 178.
Halimus, charac. of, 646.
Haliomma, 168, 177.
Haliommatida, 177.
Haliommatidium, 153, 170, 178,
Haliotis, 606.
HaUphorniis, 178.
Haliplana, 403.
Hampala (ftnote), 538.
Hanley, Mr. S., description of two new
Shells, 580.
Haplochilus (ftnote), 559, 561, 566,
578; argeuteus (ftnote), 535; lineatus, 536
melastigma, 535 panchax,
536, 568, 571 rubrostigma, 535.

Gastropoda, 422.

586

Eicliardsonii,

Halcyon Macleayi, 686

;

(n. gen.),

;

septentrionis, 122.

;

Gaza

749

725

724

pelliculata,

relations
to Stromatopora, 239 recent species
of, 724.
Heteroporella, relations to Stromatopora, 239.
ica,

;

;

;

Hieracidea orientalis, 627.

Hippa, 323
analoga, 324
asiatica,
emerita, 323
325
talpoidea, 324,
and early stages and habits of, 315.
Hippidea, affinities of, 313 charac. of,
geographical distrib. of, 314
316
habits of, 315
introductory remarks
;

;

;

;

;

Habits of Ants, Bees, and Wasps, Sir
J.

Lubbock

on, 265, 607.
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750
on, 312
revision

list

;

of

species

by E.

of,

314

of,

Japanese Ophiuroidea, 445.
relations of fauna, 445.
Insects, report on collection,

J. Miers, 312.

,

Histiastrum, 176.

Javan

Holes in Chalk made by Limpets, 409.

Ch. O. Waterhouse, 134.
Jeffreys, Dr. J. Gwyn, note on position
of genus Seguenzia among Gastropoda,

Holocentropvis dubius, 732.
Homaloptera, 536, 562, 566, 579 bilineata,540 Brucei, 539,568 (ftnote),
572 maculata, 540, 568 (ftnote),572.
Homoeodera pygmsea, 530.
Hoplia aurantiaca, 135.
Huenia, charac. of, 648.
Hyalopomatus Claparedii, 127.
Hyas, charac. of, 654.
Hyastenus, charac. of, 658.
Hydrachnidse (arctic), 121.
Hydractinia, 193, 194 (ftnote), 195,
235 ; compared with Stromatopora,
235, 236.
Hydrobates erythropus, 488; regulus,
482, 488.
Hydrobatidse, 488.
Hydrochelidon, 402 hybrida, 403 leucoptera, 403 ; (Sterna) nigra, 403.
HydrocoraUinse, relations to Stromatopora, 240.
Hydrometra metator, 482, 486.
Hydrometridse, 406.
Hydropsyche instabihs, 731, 736.
Hydrozoa compared with Stromatopora,
233.
Hymeniastrum, 176.
Hymenophysa (ftnote), 539.
Hymenoptera (arctic), 102, 106 from
Sandwich Islands, 674.
Hypselobarbus (ftnote), 537, (ftnote)
538.
;

;

;

;

;

;

Ichneumonidse (arctic reg.), 106.
Inachidse, charac. of, 640, 642.
Inachina> and Subdiv. {M.-Ed. pt.), 644,
645, 646, 647.
Inachoides, charac. of, 646.
Inachus, charac. of, 645.
Indian Freshwater Fishes, geograph.
distrib. of, 534.
Infusoria (arctic), 125.
Insects from Java, report on, by Ch. O.
Waterhouse, 134 of arctic regions,
K. M'Lachlan on, 98 ; analysis of
;

in,

101

;

605.
,

on

John

dredged by Capt.

shells

Korea

in

remarks on

local sp. of, 106.

Ischnodemus inambitiosus, 482, 484.
Isotoma Besselsii, 119.
(n. gen.),

264

;

KelHa pumila, 421, 423.
Korean Seas, Asteroidea and Echinoidea
of, 424
Ophiuroidea of, 445 shells
;

;

dredged

418.

in,

compared
Labechia, 192, 194, 234
with Stromatopora, 234; conferta,
234.
Labeo, 537, 561, 575, 579 ; angra, 542 ;
ariza, 542
bata, 542 ; boga, 542 ;
boggut, 542 ; CEeruleus, 541 calbasu,
541 ; diplostomus, 542 Dussumieri,
541; dyocheilus,542; falcatus (ftnote),
542 fimbriatus, 541 gonius, 541
kawrus, 542 ; kontius, 541 ; microlepidotus (ftnote), 541 ; microphthalmus, 542 nandina, 541 nigresnukta,
nigripinnis, 542
cens, 541
542 pangusia, 542 porcellus, 541
;

;

;

;

;

;

;

;

;

;

;

;

541 Keynauldi (itnote), 541
Stoliczrohita, 541
sindensis, 542
velatus (ftnote), 541.
kse, 541
Labeobarbus (ftnote), 538 microlepis
(ftnote), 546
mosal (ftnote), 545.
Labidomera imperiahs, 355.
potail,

;

;

;

;

;

;

Lahaina {JDana), 658.
Lambrus, charac. of, 668, 672.
Lamprodiscus, 178.
Lamprosoma amazonum, 348; armatum,350; Batesi, 347; canaliculatuui,
349 cuneatum, 350 cupricoUe, 348
hypochryseum, 347 ; tricolor, 346
;

;

;

tridentatum, 349.

Largus humilis, 483

lentus, 482, 483.
;
Rossii (== ? Dasycliira groenlandica), 112.
Laridse, geograp. distrib. of, 390 ; number species of, 391.
Larridae (Sandwich Is.), 676.
Larus affinis, 395, 397 argentatus, 395 ;

Laria

;

alternatus,

400

399,

atricilla,

264.

Japanese Echinoderms, Mr. W.
Sladenon, 424; analysis of, 443.
Newt, skull of, 718.

macu-

Jerdonia, 539, 563, 566, 579;
lata, 555.

;

Audouini, 398

;

Bonapartii, 399 ; brachyrhynclius, 396 ; brunneicephalus,
399; Bulleri, 398, 405 cachinnans,
395 ; californicus, 395, 396 Cassini,
402 ; cirrhocephalus, 398 crassirosBelcheri, 396

Jansonius

St.

Strait, 418.

Labocheilus (ftnote), 537.
Lagisca rarispina, 129, 134.

Ichneumon erythromelas, 106.

groups obtained

by

;

;

P.

;

;

tris,

396

;

dominicanus, 397

;

Frank-

;;
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399; fuliginosus, 392, 396
glauceS'
397 gelastes, 398
cens, 395, 405
glaucodes, 399, 405
glaucus, 394; Hartkubi, 398, 405
Heermanni, 396
Hemprichii, 400
ichtliyaetus, 399
leucopterus, 394,
395 ; leucophthalmus, 400 maculi'
pennis, 399 marinus, 397 melano
cephalus, 399
minutus, 399
mo
clestus, 396
nigricans, 392
novse
hollandise, 397, 405
occidentalis
395 pacifious, 397
phseocephalus
pliiladelphiEe,
398, 405;
399; ridL
bundus, 399, 405; Saundersi, 399
serranus, 399
scopulinus, 397, 398
405 Scoresbii, 397 zonorhynchus
lini,

fuscus,

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

395, 396.
Lassea rubra, 420, 423.
Lasius flayus, 267, 268, 273, 284; niger,
271, 276, 278, 280, 287, 289 ; qvieen
of, 270.
Laubuca guttata (ftnote), 553.
Lawes, Eev. W. G., CoU. Birds of New
Guinea, 685.
Lebias (ftnote), 535.
Lepidocephalichthys, 539, 563, 566,579.
Lepidonaxia {Targioni-Tozetti), 671.
Lepidopa (synon.), 331.
Lepidops, 331 myops, 333 ; scutellata,
332 ; venusta, 332.
Lepidoptera of Arctic Regions, 102, 108
habits of, 103.
Leprotes fulva, 250 ; Lewisi, 251.
Leptocephalichthys Berdmorei, 554
guntea, 554 ; thermalis, 554.
Leptocerus aterrimus, 733 bilineatus,
732; dissimilis, 733, 736; tineoides,
732.
Leptogenys insularis, 675.
Leptomithrax, cliarac. of, 656.
;

;

Leptomya

coeldearis,

580;

gravida,

580, 581.

Lepton sulcatulum, 420, 423.
Lejjtopinae (Stimps.), 653.
Leptopodia, charac. of, 643.

Leptopodidse {Dana,

pt.), 642.
Leptopodiinae, charac. of, 642, 643.
Leptopsia, charac. of, 663.
Leptopus {Lamk, pt.), 654.
Lestridinse, 391.
Lestris Hardyi, 392.
Lethseus lepidus, 482, 484 ; pallidinervis, 485.
Leucippe, charac. of, 649.
Leuciscus acinaces (ftnote), 553
Alfredianus (ftnote), 550 ; binotatus
(ftnote), 546 ; branchiatus (ftnote),
.

;

551

544 cultellus
553 dandia (ftnote), 549
Dussumieri (ftnote), 553 Duvaucehi
;

chitul (ftnote),

(ftnote),

;

;

;

;

(ftnote),

548;

dystomus

(ftnote),

eUngulatus (ftnote), 551 flavus
harengula (ftnote),
(ftnote), 549
554 laterahs (ftnote), 549 Hneolatus
malabaricus (ftnote),
(ftnote), 552
549 margarodes (ftnote), 550 microcephalus (ftnote), 549 pellueidus
presbyter (ftnote),
(ftnote), 544
549 ; rasbora (ftnote), 549 rubripes
sahnoides (ftnote),
(ftnote), 551
551 ; sulphureus (ftnote), 548 xan-

549

;

;

;

;

;

;

;

;

;

;

;

;

;

thogramme

(ftnote), 549.

Lewis, Dr. T. E., on

FilariiB, 358,

360.

Lewis and Cunningham's exper. on

ment organisms,

fer-

92.

Libidoclea, charac. of, 652.
Libinia, charac. of, 662.
Limnobates, 486.
Limnogonus lotus, 482, 488 lubricus,
482, 488.
Limnophilus bipunctatus, 730 ; centralis, 732
griseus, 728, 730, 735 ;
;

;

marmoratus, 729; rhombicus, 729;
subsparsus, 735 stigma, 728, 735
centrahs, 729 vittatus, 732.
Limpets acting on Chalk at Dover, J.
rate of theb
C. Hawkshaw on, 406
;

;

;

;

excavations, 408.
Lineidse, Arctic, 133.
Lineus fusca (arctic), 134.
Linnseus's Caddis-flies (Phryganea),

D.

J.

H.

Wallengren and R. M'Lachlan

on, 726.
Liocassis, 562, 578.
Lipeurus, sp.?, on Procellaria glacialis,

119.
Lipura, sp.

?,

119.

Lissa, charac. of, 663.

Lissorhynchus (ftnote), 536.
Litharachnium, 178 tentorium, skeleton of, 150.
;

LitheUda, 173, 176.
Lithelius, 154, 168, 176.
Lithobotrys, 178.
Lithocampe, 178.
Lithocircus, 179.
Lithocorythium, 178.
Lithocyclia, 176.
Litholophida, charac. of, 177.

Litholophus, 153, 177.
Lithomelissa, 158, 178.
Lithopera, 178.
Lithopoma imperator, 714.
Lithoptera, 153, 177.
Lithornithium, 178.
Lobivanellus miles, 688.
Loftusia, 227, (ftnote) 229.
Lophopheena, 178.
Lopiiopus, 490.
Lord-fish, 689, 690, 691.
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Loxorhj'iiclius, charac. of, 651.
Loxosonite (arctic), 127, 130.

Lubbock, Sir J., ou anatomy of ant.«,
on habits of ants, bees, and
738
;

wasps, 265, 607.
Luciobarbus (ftnote), 538.
Lumbricidse (arctic), 133.
Lumbriconereis fragilis, 131, 134.
LumbrinereidsB (arctic), 131.
LycfBna Aquilo, 11 1.

Lychnocanium, 177, 178

skeleton of,

;

150.

Lycosa

glacialis,

120.

Lycosides, 120.
Lygseidee, 483.

M'lntosh, Dr. W, C, on Annelids of
N. Polar Exped., 126 on remarkably branched Syllis dredged by
;

H.M.S.

'

Challenger,' 720.

M'Lachlan, R., on Insecta coll. in late
Arctic Exped. 78°-83° N. lat., 98.
M'Lachlan, R., and Pastor H. D. J.
Wallengren, on analysis of sp. Caddisflies (Phryganea) described by Linnaeus in his

Macrocoeloma

Fauna

'

(

Suecica,' 726.

= Pericera),

665.
Macrocheira, charac.

of,

charac.

of,

647.

Maiidse, 640, 653, 654, 655, 657, 659,
660, 661.
Maiinea, charac, Fam., &e. of, 638, 640,
653.
Maioid Crustacea, Edw. J. Miers on,
634.

Mallophaga (arctic region), 118.
Malurus albiscapulatus, 687.

Mamestra ? Feildeni, 112.
Manson, Dr. P., on develop. Filaria sanguinis hominis and Mosquito as
nurse, 304 on FilariEe, 363.
Marenzeller, Dr. E., on Arctic Annelids,
;

127.

Margarita aspecta, 708 carinata, 697
obscura, 712 poculosa,7l2 polaris,
701 striata, 601, 701 umbilicalis,
;

;

;

;

;

1

from hay infusion, 55.

;

Microeca flavovireseens, 630.
Microgaster, sp., 107.
Microglossum aterrimiim, 685.

Micromugil

(ftnote), 535.

Microphrys, charac. of, 664.
Micropisia (Stimps.), 654.
Microrhynchinse, charac. of, 651.
Microrhynchus, 651.
Microvelia mimula, 482, 487-

Micrura fusca, 133.
Miers, E. J., on Classification of Maioid
Crustacea or Oxyrhyncha, 634 revision of the Hijjpidea, 312.
Millar, Dr. J., opinions on Loftusia
and Parkeria (ftnote), 229.
Millepora, 233 ; alcicornis (ftnote), 195.
Milnia {Stimps.), 664.
Mimulus, charac. of, 649.
;

Macrochirichthys (ftnote), 538.
Macrones, 565, 578.
Macroploea, 292.
Maia, charac. of, 655.

;

Megascelis basalis, 340 ; femorata, 339 ;
posticata, 339.
Melania Limborgi, 580.
Melanopyrrhus Robertsoni, 633, 687.
Melinna cristata, 127.
Melolonthidse of Java, 135.
Mensethus, charac. of, 649.
Menopon gonophseum, var. ?, 119.
Merops ornatus, 686.
Mesorhoea, chai'ac. of, 669.
Metoporapliis, charac. of, 643.
Micippa, charac. of, 661.
Micii^pinse, 660, 661.
Micippoides, charac. of, 658.
Micristius (ftnote), 535.
Micrococci, appearance in boiled fluids,

700.

Mastacembelus, 534, 561, 565, 578.
Mastigochirus, 321
gracilis,
322
;

quadrilobatus, 322.
Mastigopus (nom. prgeoc), 321.
Mayoa (ftnote), 536.

Medusoid gonophores (arctic), 123.
Megachile diligens, 684.
Megalostomis placida, 341.
Megarasbora (ftnote), 538.

Misgurnis

(ftnote),

539

lateralis

;

(ftnote), 554.

Mithracinse, charac. of, 666.
Mithraculus, charac. of, 667.
Mithrax, charac. of, 667.
Mivart, Prof. St. Qc., Notes on .recent
researches on the Radiolaria, 136.
Mocosoa, charac. of, 648.

Mola

(ftnote),

537,

538;

Buchanan!

(ftnote), 544.

Mollusca of the 'Challenger' expedition, by the Rev. R. Boog Watson,
Pt. L,'506; Pt. IL, 508; Pt. III.,
586 Pt. IV., 692.
;

Monarcha melanopsis, 687.
Monocyrtida, charac.
Monocyttaria, 173.

of,

177.

Monopterus, 557, 563, 579
cinerous
(ftnote), 558
helvolus (ftnote), 558
javanensis, 558 marmoratus (ftnote),
558 xanthognathus (ftnote), 558.
Monozoa, 173.
;

;

;

;

;

Morara

(ftnote), 538.

Morriiua macrocepbala, 689,
vulgaris, 689, 691.

69.0,

691

;;
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Morulius (ftnote), 537.
Mosquito after feeding on human blood,
as nurse of Filarise, Dr. P.
305
;

Manson

on, 304, 305.

Moss, Dr. Edw.

on the surface-fauna

L.,

of arctic seas, 122.

Mouhotia (n. gen.)_, 262 femorata, 262.
Mrigala Buchanani (ftnote), 543.
;

Mugil, 578.

Munia

caui'^eps, 688.

Murie, Dr. J., on skull of Echidna from
Queensland, 413.
and Prof. H. A. Nicholson on
arctic

Myrianida, 720.
ruginodis, 270.

;

;

;

;

116.

? sp. (arctic),

Nsenia inca, 404.
Nais proboscidea,

propag. by

divis.,

720.

Nandina (ftnote), 537.
Nandus, 562, 564, 578.
Nangra, 563, 578.
Nanomise (arctic), 123

cara, 125.

;

Nasiterna keiensis, 628.
Naucoridse, 489.
Nautilus, 606.
Naxia, charac. of, 658.
Naxioides {A. M.-Edtv.) (and ftnote),
658.
Nesera cochlearis, 581.
Nemacheilichthys, 539, 579 ; Eiippelli,
555.
Nemacheilus, 539, 566, 579 ; Beavani,
556 ; botia, 555 ; butanensis, 556
corica, 555 ; Deni
cincticauda, 556
gracilis
sonii, 556 ; Evezardi, 555
556; Guentheri, 555 ; ladacensis, 556
;

;

marmoratus, 556; monoceros, 555
niontanus, 556 ; multifasciatus, 556
notostigma, 556
pavonaceus, 555
rubidipinnis, 555
pulchellus, 555
rupicola, 556 savona, 556 ; semiarma
spilopterus
tus, 555 ; sinuatus, 555
556 Stoliczkse, 556 striatus, 556
turio, 556
triangularis, 556
zonalzonatus, 556.
ternans, 556
Nemausa, charac. of, 666.
Nemertinea (arctic), 133.
Neovelia (n. gen.), 487; Trailii, 482.
;

;

;

;

;

;

;

;

487.

726;

reticulata,

734

striata, 728.

;

;

727;

ruficrus, 727,

New Guinea, birds of, 626, 685.
Nicholson, Prof. H. A., and Dr.
Murie on Stromatopora and

J.

allies,

187.

118

cingulatus,

phseonotus,

;

119.
of,

Myrmicidse (Sandwich Is.), 675,
Mystacides atra, 731
bifasciata, 732
nigra, 732
quadrifasciata, 732.
Mytilus carinatus, 421.
Myxobrachia, 179 pluteus, nuclear vesicle of, 141 ; concretions of, 144.

Myxodia

longisetosa, 127.
Nereidse (arctic), 131.
Nereis pelagica, 127 ; prismatica, 131
zonata, 131, 134.
Neureclipsis bimaculata,
729, 735
ligurinensis, 735.
Neuronia clatlirata, 727; phelsenoides,

NoctuEe of arctic

117.

reg.,

Nephthys

Nunnus

Stromatopora and allies, 187.
Muscidse Acalyptera, 118 ; of

Myrmica
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112

reg.,

and

;

larvEB

114.

North Polar expedition, Annelids of
Dr. W. C.M'Intosh on, 126.
Note as to position of genus Seguenzia
among Gastropoda, by Dr. J. Gwyn
Jeffreys, 605.

on Australian Finches of genus
Poe>7«7a, by Capt. W. E. Armit, 95.
on presence of Tachyglossus and
OrnitliorJiynehus in N. and N.E.
Queensland, by Capt. W. E. Armit,
411.
Notes toucliing recent researches on the
Eadiblaria, by Prof. St. G. Mivart,
136.
Nothria conchylega, 127.
Notice of some shells dredged by Capt.
St. John in Korea Strait, by Dr. J.
Gwyn Jeffreys, 418.
Notidobia ciliaris, 732.
Notioxenus ferrugineus, 530.
Notolopas, charac. of, 657.

Notophthalmus

viridescens, skull of,7l7.

Notopteridse, 559, 560.
Notopterus, 561, 566, 579

;

bontianus

Buchanani (ftnote), 557;
chitala, 557
hypselosoma (ftnote),
557; kapirat, 557; lopis (ftnote),
557 ornatus (ftnote), 557 Pallasii
(ftnote), 557

;

;

;

;

(ftnote), 557.

Nucinella miliaris, 420 ovalis, 420, 423.
Nudibranchs of Eastern Seas, C. Collingwood on, 737.
NuUipora incrassata, 226 ; oiBcinalis,
;

226.

NuUipores, African, 226 ; compared with
Stromatopora, 225.
Nuria, 538, 563, 566, 579; daurica,
549, 568, 571.
cirrosa, 122, 130, 134.

Nychia

Observations on

the habits of Ants,
Bees, and Wasps, by Sir John Lubbock, Pt. v., 265 Pt. VI., 607.
;
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Ocinopsis, cliarac. of, 645.
Ocnus pallidus, 255.
Octouema (ftnote), 536.
Odynerus agilis, 681
con^ruus, 680
dubiosus, 681 localis, 678 maurus,
679 ; montanus, 680 ; rubritinctus,
679.
CEcetis ochracea, 732.
CEthra, charac. of, 669.
Oikopleura (arctic), 124; rufescens,
125.
Olyra, 578.
Omalacantha {Sale Streets), 665.
Ommatida, 157, 173, 174, 175 ; charac.
of, 176.
Ommatocampe, 177.
Ommatospyris, 177.
On a remarkably branched Syllis dredged
by H.M.S. Challenger,' by Dr. W. C.
M'Intosh, 720.
On Butterflies in coll. B.M. referred to
gen. JSuploea, Fabr., by A. G-. Butler,
290.
On conditions favouring fermentation
and appearance of Bacilli, Micrococci, and Torulge in boiled fluids, by
Prof. H. C. Bastian, 1.
On develop. Filaria sanguinis hominis,
and on Mosquito as a nurse, by Dr.
P. Manson, 304.
On recent species of ffeteropora, by
G. Busk, 724.
On the action of Limpets (Patella) in
sinking pits and abrading the surface
of the chalk at Dover, by J. C. Hawkshaw, 407.
On the anat. of Elk {Aloes malcJiis), by
Prof. M. Watson and Dr. A, H.
Young, 371.
On the Asteroidea and Echinoidea of
the Korean Seas, by W. P. Sladen,
;

;

;

'

424.
On the geograph. distrib. of the Gulls
and Terns (Laridae), by H. Saunders,
390.

On the life-history of Filaria

Banerofti,
by Prof. T. S. Cobbold, 356.
On the minute sti'ucture of Stromato-

pora and its allies, by Prof. H. A.
Kicholson and Dr. J. Murie, 187.
On the occurrence of Morrliua macrocefliala at the mouth of the Thames, by
Francis Day, 689.
On the relations of Bhabdopleura, by
Prof. G. J. Allman, 581.
On some Ophiuroidea from the Korean
seas, by Prof. P. M. Duncan, 445.
On the structure and develop, of skull
in XJrodelous Amphibia, by Prof. W.
K. Parker, 717.

on

O'Neill, Dr.,

Filaria;, 862.

Onychodactylus, skull of, 718.
Onychoprion, 403.
Oxshiacantha Dallasii, 448, 471

473

indica,

;

446, 473.
Ophiacanthinse, 448.
Ophiactis affinis, 448, 469, 481 ; Miilleri, 481 ;
Eeinhardtii, 481 ;
sexradia, 448, 469, 481, 446; simplex,
481.
Ophiarachna, 447.
Ophiai'thrum, 447.
stellata,

;

Ophicardia (ftnote),

557

Phayriana

;

(ftnote), 558.

Ophichthys punctatus

(ftnote), 558.

Ophiocephalus, 562, 565, 578
568, (ftnote) 558, 571
567,571; striatus, 570.
Ophiocnemis, 447.
Ophiocoma, 447.

gachua,

;

micropeltes,

;

Ophioglypha albida, 446
Forbesi,
sculpta,
448, 449, 479 nodosa, 446
sinensis,
448, 455, 479;
446, 448,
Sladeni, 448, 458, 479
460, 479
striata, 448, 452, 479 Stuwitzii, 446,
;

;

;

;

;

;

479.
Ophiolepididse, 448.
Ophiolepis mirabilis, 447, 448, 460,
479.
Ophiomusium, 451, 479.
Ophionereidinse, 448.
Ophionereis annulata, 480 crassispina,
480 dubia, 446, 464, var. sinensis, 448, 464 ; squamata, 480 ; variegata, 448, 462, 464, 480.
Ophiopeza, 447.
Ophioplocus, 447.
Ophiopsammium, 447.
miraOphiothela isidicola, 477, 481
;

;

;

bilis,

477

tigris,

;

477

Verrilli,

;

477.

Ophiothrix koreana, 448, 473
var. nov.,

476

;

;

koreana,

476

spiculata,

viola-

;

cea, 476.

Ophiothyreus Goesi, 451.
Ophiotrichidse, 448.

Ophisternon (ftnote), 557.
Ophiuroidea of the Korean

seas, 445.

656.
Opsaridium (ftnote), 538.

Oplopsia, charac.

of,

Opsarius (ftnote), 538; acanthopterus
(ftnote), 551 ; anisocheilus (ftnote),
551 bicu-rhatiis (ftnote), 551 bracirrhatus
chialis
(ftnote),
551
duahs (ftnote), 551
(ftnote), 551
gracilis
(ftnote), 551
fasciatus
isocheilus (ftnote),
(ftnote), 551
latipinnatus (ftnote), 551;
550;
malabarimaculatus (ftnote), 551
megastomus
cus (ftnote),
551
;

;

;

;

;

;

;

;

'

;;
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Hodgsonii (ftnote),
pla540 maculatus (ftnote), 540
giostomus, 540 Eichardsonii, 540 ;

Parker, Prof. W. K., on skull of Urodelous Amphibia, 717.
Parkeria, 194, 227, 228.
Parthenope, charae. of, 668.
Parthenopidse, charae. of, 641, 667
and Subdiv., 668, 669, 670.
Parthenopinse, 641, 668, 669.
Parthenopoides, charae. of, 672.

sinuatus, 540.

Paryphes

551 ; piscatorius
550.
Oregonia, charae. of, 646.
Orieas (ftnote), 539.
Oreinus, 536, 573, 579;
(ftnote),

(ftnote),

.

(ftnote),

guttatus

540;

;

;

;

121

Oribata Lucasii,
121 sp. ?, 121.
;

;

;

Bretinghami,
;

256

;

;

tori'idus,

256.

Pachycephala leucogastra, 631.

Pachystomus

(ftnote), 538.

Pachystroma, 214, 223

antiqua,

;

224

;

;

(Syringostroma) densa, 223.
PagophUa, 400, 406 eburnea, 400.
Palseacis, 232 ; compared with Sti'omatopora, 233.
Pamera bilobata, 484; pagana, 482,
484.
;

Panchax
(ftnote),

(ftnote),

;

553
macropodus (ftnote), 552
maerurus (ftnote), 549; mysoi-icus
(ftnote), 552; osteographus (ftnote),
perseus (ftnote), 553
552
psilopteromus (ftnote), 552
reeurvirostris (ftnote), 549
retieulatus (ftnote),
552 striatus (ftnote), 552 ; thermo;

Bunhanani
535
cyanophtlialmus
536
585; Kuhlii (ftnote), 536;

(ftnote),

;

;

;

nielanopterus (ftnote), 536.
Pangasius, 562, 578.
Pangio (ftnote), 539.

Panopea

plicata,

421

;

var.

;

;

philus (ftnote), 549.
Perinea (Dana), 664.

carinata,

538 ; aurolineatus
elegans (ftnote), 552.
Paradisea raggiana, 687.
Paralaubuca (ftnote), 538.
Paramaya {De Saan), 666.
Paramicippa, charae. of, 662.
Paramithi'ax, charae. of, 655, 656.
Parascela (n. gen.), charae, 252 ; cribrata (ScJiauf. type), 253.
Parasites on arctic animals, 118.
Parathoe, charae. of, 666.
(ftnote),

Periophthalmus

(ftnote),

552

;

;

421.

Paradanio

(Sundarus)

;

regalis,

Pecten similis, 419, 423.
PectinateUa, 490, 497 magnifica, 505.
Pectinura, 447.
Pedicellarise, Dr. W. P. Herapath's researches on, and terminology (ftnote),
433.
Pelecus affinis (ftnote), 553 ; diffusus
(ftnote), 553.
Pelia, charae. of, 659.
Pelocoris binotulatus, 489 procurrens,
482, 489.
Peloplastus {Gersf acker), 654.
Pelopoeus flavipes, 676.
Penthina, sp. ? (arctic), 116.
Pericera, charae. of, 664.
Periceridse, charae. of, 640; and Sections of, 662, 663, 664, 665, 666.
Pericerinse, 662.
Perichlamydium, 176.
Peridinea of Melville Bay, 125.
Peridineum acuminatum, 126 MichaeHas, 126.
Perilampus, 538, 563, 566, 579 ; atpar,
552 ; canarensis (ftnote), 552 ceylonensis, 553 ; fulveseens (ftnote),
553 ; guttatus (ftnote), 553 ; laubuea,

;

porosa, 257

;

C

;

;

483

483.
of, on chalk at Dover,
J.
Hawkshaw on, 406.
Pecchiolia (or Verticordia) acuticostata,
420.

Oribatidse (arctic reg.), 121.
Oriolus striiitus, 687.
Ornithology of New Guinea, 626, 685.
Ornithorhynchus, 411, 413.
Osphromenus, 562, 565, 572, 574, 578.
Osten-Sacken, Baron von, report on
arctic Diptera, 116.
(ftnote),
cotio
Osteobrama
538
(ftnote), 550 ; rapax (ftnote), 550.
cepbalus,
Osteochilus, 537, 575, 579
543 chalybeatus, 543 ; Neilli, 543.
Othonia, charae. of, 665.
OthoniniE {Dana, Stimps.), 665.
Oxygaster (ftnote), 538.
Oxyrhyncha, or Maioid Crustacea, E.
J. Miers on, 634.
Oxytelus alutaceifrons, 530.

Pachnephorus
Lewisi, 257

flavicoUis,

pontifex, 482
Patella, action

triangularis,

;

(ftnote),

559,

561,

578.

;

Perla, 731.
Petalospyris, 178.

Pheidole pusiLla, 675.
Phlogoenas jobiensis, 634.

Phryganea

.

Phryganea
729, 732

H. D. J. WalM'Lachlan on,

(Caddis-flies),

and

lengren
726.

E.

albifrons, 729, 732; azurea,
;

bicaudata, 731

;

biliueata,

(56
732

INDEX.
J

bimaculata, 729, 730, 735

732

;

ci-

732 llava, 732
flavilatera, 730, 736;
fusca, 732;
grandis, 727, 734; grisea, 728, 735;
hectica, 732
longicomis, 729, 732
minuta, 732
nebulosa, 732
nigra,
phalaenoides, 726
reticulata,
731
727 rhorubica, 728, 729 saltatrix,
732 striata, 727, 734; umbrosa, 732
liaris,

filosa,

;

;

;

;

;

;

;

;

;

;

;

Wseneri, 732.

Phycodes (M.-Udw.), cbarac.

of, 656.
Polyzoa, developstinicture
of,
497 ; endocyst,
491 formation of statoblast of, 502
new forms of, 505.
Pbyllidia spectabilis, 738.
Phyllodoce
groenlandica,
130, 134
Luetkeni, 127.
Phyllodocidse, arctic, 130.
Physematium, 138, 140, 141, 179.
Phytophagous Coleoptera, new species
of, J. Baly on, 336.
Picrocerus, cbarac. of, 661.
Pinacocystis rubicunda, 181.
Pinarolestes megarhynchus, 630.
Pisa, cbarac. of, 657.
Pisoides, cbarac. of, 657.
Pison hospes, 676 iridipennis, 676.
Pitta novse-hollandise, 687.
Plagiacantha, 151, 179.
Planaria fusca, 133.
Planetis, 403.
Planorbulina, 422.
Platacanthus (ftnote), 539.
Platycara (ftnote), 536; anisura (ftnote),

Phylactolsematous

ment

of,

;

;

lisso540 australis (ftnote), 539
nasuta
rbyncbus
(ftnote), 540;
(ftnote),
notata
(ftnote),
540;
;

;

Podonema,

charac. of, 643.

Podopisa {Hilgendorf), 658.

Podura hyperborea,

119.

Poepbila Gouldias and P. mirabilis,
Capt. W. E. Armit on, 95.
Polistes aurifer, 682.

Polyacanthus, 562, 565, 572, 578

sig-

;

natus, 568, 571.
Polycentropus flavomaculatus, 732.
PolycolHda, 179.
Polycyrtida, charac. of, 177.
Polycystina,
charac.
174, 175 ;
177.
Polycyttaria, 173:
Polyergus, 268 ; rufescens, 276.
Polynoidse (arctic), 127, 129.
Polysphsera, 178.

of,

Polyzoa compared with Stromatopora,
237 Phylactolffimatous, 489.
Ponera conti-acta, 675.
Poneridse (Sandwich Is.), 675.
;

Popilia biguttata, 135.
Porites discoidea, 191.

Porpbyrio melanopterus, 688.
Potamorrbaphis (ftnote), 534.
Preliminary notice on surface-fauna of
arctic seas. Dr. Edw. L. Moss on,
122.
Prenolepis clandestina, 675.
Priapulus caudatus, 127-

Prionorbyncbus, charac.
Prismatium, 179.
Pristolepis, 562, 564,

of,

662.

567, 571, 578;

fasciatus (ftnote), 560.

Proctotrypidse (arctic reg.), 107.
Proechidna, 417.
Prosopis Blackbunii, 682 ; facilis, 683
fuscipennis,

682

;

hilaris,

683

;

;

vola-

tihs, 683.

540.

Platylambrus, remarks on, 671.
Platypes {Lockivgton), 667.
Platyrbyncbus {Desb. S^ Schramm),
653.
Platyschisma, 593.
Pleistacantha, cbarac.

bilis (ftnote),

;

specta-

554.

Prosthetops (n. gen.), 533;

capensis,

533.

Psamm echinus

646.
Plethopora cervicornis, 724.
Pleurobranchia (arctic), 123 ; rhododactyla, 125.
Pleurophricus {A. M.-Edw.), 660.
Pleurotoraaria, 606.
Ploem, Dr. J. C, insects coll. by, and
described by Ch. O. Waterhouse,
134.
Plusia parilis, 114 quadriplaga, 114.
Pncumabranchus (ftnote), 557 albinus
leprosus (ftnote), 558 ;
(ftnote), 558
striatus (ftnote), 558.
Podargus papuensis, 686.
Podochela, charac. of, 643.
Podocyrtes, 178.
of,

;

;

;

Prostheacanthus (ftnote), 539

intermedius, 435.
Pseudecheneis, 578.
Pseudeutropius, 562, 565, 578.
Pseudocolaspis, charac. of, 248 ; cserulea

{La]]orte,

rata,

261

;

type),

Lefevrei,

260

248
;

;

femo-

longicoUis,

259.

Pseudomicippe, charac. of, 661.
Pseudorectes ferrugineiis, 687.
Psilorhynchus,
536,
563,
balitora,

540

;

varicgatus

540.

Psych ophora Sabini, 114.
Pterocaniuni, 178.

Pterocodon, 178.
Pteropoda, 423.
Pteropsarion (ftnote), 538.

579
(ftnote),

;;
;
;

; ;
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Ptilonopus aurantiifi'ons, 688

688

coronu-

;

iozonus, 688.
Ptilorhis Alberti, 630.
Ptychina biplicata, 421.
latus,

;

Ptycobarbus, 537, 579

conirostris, 541.
Pugettia, charac. of, 650.
Puneturella noachina, 422 ; var. princeps, 422.
Puntius (ftnote), 538, 575 chrysopoma
;

;

Hamiltonii (ftnote),
545
547 ; modestus (ftnote), 548 perlee
(ftnote), 547; phutuni (ftnote), 548;
sophore (ftnote), 549.
(ftnote),

;

;

Pylosphaera, 178.
Pyralidse (arctic reg.), 115.
Pyrelia cadaverina ?, 117.
Pyria, charac. of, 663.
Pyromaia {Siimjos.), charac.
Pyxinia, sp., 125.

137

;

skeleton, siliceous, of, 147, its

gradual increasing complexity, 148
spore reproduction, 167 ; unicellular
nature of, 182 ; yellow cells of, 137,
144, 182, hepatic nature of, 158;
zoospores of, 161, 168 yellow cells
of, supposed parasitic, 145 ; zooids of,
137, 139 ; zoospores with and without
crystals, 162, 164, 165.
Easbora, 538, (ftnote) 559, 561, 566,
579 ; Buchanani, 549 ; daniconius,
;

549

neilgherriensis
549
549; woolaree (ftnote), 549.
Reinwardtaena Keinwardti, 633.
Eiemipes, 316
adactyla, 318
barbadensis, 320 ; cubensis, 320
ovalis,
318; pictus, 318; scutellatus, 319;
strigillatus, 320
testudinarius, 316 ;
var. denticulatifrons, 318
truncati;

elanga,

;

(ftnote),

;

;

;

651.

of,

;

;

frons, 321.

Report on Insecta

Quedius falgidus, 107Queensland, Echidna and Ornithorhynchus in, 411.

(including

of Arctic
M'Laclilan, 98.

obtained by Dr. J. C.
E-acliinia, charac. of, 663.

Eadiolaria, notes on recent researches
on, by Prof. St. G. Mivart, 136.
Radiolaria, alveoli of, 141, 143 ; arctic
seas, 125 ; bilateral mode of growth,

170; capsule of, 137, 140, 162, 167,
spines of, 151
centrifugal
181
colonies of,
classification of, 173
concretions of, 142
cool
138, 167
to,
temperature necessary
161; crystaldistinctions
fi'om
line bodies of, 143
extracapsular bodies,
Heliozoa, 180
extrascapular
sarcode
of,
143, 166
143 extreme delicacy of, 157 dis;

;

;

;

;

;

;

;

;

;

fatty bodies of,
170
142 fission of, 162 flagellum of,146
found at surface and deep sea, 171
geological distributionof, 172 growth,
modes of, 168 Hertwig's opinion as
to capsules, 162 impressionability of,
156 ; intracapsular sarcode of, 142
locomotion of,
literature of, 183
156 macrospores of, 165 manu158
microspores
facture
silica,

tribution

of,

;

;

;

;

;

;

;

;

;

;

of,

165;

motions

nature
polar growth, 168

ticellular

182

;

nutrition of,

of,
of,

;

157; mulmulti183
;

nucleus of, 142,
156 problemati;

cal bodies of extracapsule,

145

;

Prof.

pseudopodia
Haeckel's woi'k on, 139
of, 137, 146 ; paralysis produced by,
158 relations to other organisms, 180
reproduction and growth of, 159 sarcode of, 137, 140, 141, 146 Sir C.
;

;

;

;

Wyv. Thomson's remarks on (ftnote),
ZOOLOGY, YOL. XIV.

LINN. JOUKN.

—

Arach-

Expedition, by K,

nida)

Ploem

in Java, with descrip. of new species of
Hopha, by Ch. O. Waterhouse, 134.
Revision of the Hippidea, by E. J.
Miers, 312.
Rhabdopleura, 489
absence of endocyst and contractile cord of, 584;
ectocyst of, 585 ; lophophore of, 581
;

mirabilis, 584, (ftnote) 581
(ftnote), 581, 584 ; shield,

;

Normani

import

of,

584 tentacular cyst, 582.
Rliamphistoma (ftnote), 534.
Rhaphidococcus, 152, 168, 177.
Rhapidozoum, 179.
Rhipidura maculipectus, 631.
Rhitidoceros ruficollis, 686.
Rhizosphsera, 155, 168, 170.
Rhodeus indicus (ftnote), 544; raacrocephalus (ftnote), 544.
Rhodia (Bell), 654.
Rhodostethia rosea, 400,406.
Rhopalastrum, 176.
Rliopalocamium, 178.
Ehopalocera (arctic reg.), 108.
Rhyacophilidee, 731.
Rhynchobdella, 578.
;

Rliynchops albicoUis, 405 flavirosti*is,
405 nigra, 405.
Rhynchopsinse, geog.distrib.of, 390,405.
;

;

Rhyparida

sp. ? (Java), 135.

Richardson, Dv., on glandular theory of
disease (ftnote), 88.
Risella, 603.

Rissa brevirostris, 394
394.

;

tridactyla, 392,

Rita, 563, 578.

58
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Eoliita (ftnote),537

541

;

Belangeri (ftnote),

;

Buchanani

541

(ftnote),

;

Du-

vaucelii (ftnote), 541 ; Leschenaultii
(ftnote), 541 ; lineata (ftnote), 543;

Eeynauldi

541

(ftnote),

Rouxii

;

(ftnote), 541.

Eoliitichthys (ftnote), 537.
Rolitee, 538, 563, 566, 579 ; Bakeri, 550
Neilli,
550 cotio, 550
550 J OgUbii, 550 Vigorsii, 550.

Belangex'i,

;

;

;

stomach

Sabella sp. ? in
barbata, 127
134.

Phoca

of

spetsbergensis,

;

133,

Sabellidse (arctic), 133.

?laccobranchus, 563, 565, 574.
Sagitta bipunctata?, 124.
Sagra ferox, 337 longipes, 337.
Salamandra maculosa, skull of, 717.
Salisbury, Dr., on Entozoa, 357.
Salmacis sulcata, 439, 443, 444.
;

Salmophasia

538

(ftnote),

oblonga

;

(ftnote), 553.

Salpinx (typical), 292; gegyptus, 295;
alcidice,

294

thoe, 292

;

;

assimilata,

295

chloe,

;

293

;

calli-

consanguinea,

295 diocletianus, 294
eleusine, 293
elisa, 292
Ericheunice, 292
eupator,
sonii, 295
294; fraterna, 293; frigida, 293;
gamella, 295 graefSana, 293 Hewetsonii, 293
hisme, 292
Hobsonii,
293; liyacinthus, 294 illustris, 294
imitata, 293 iphianassa, 293 kadu,
293 klugii, 294 lorenzo, 294 Lowii,
margarita, 294
mniszeehii,
294
Ochsenlieimeri, 294 pasithea,
293
293 phjfinareta, 292 phoebus, 292
radamanthus,
Eogenhoferi,
294
294; semicirculus. 292; splendens,
294 superba, 294 treitschkii, 294
usipetes, 294 ; vestigiata, 293
viola,

293

;

crassa,

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

293.

Sandwich Islands, new Hymenoptera
from, 674.
Saunders, Howard, on geog. distrib. of
Gulls and Terns (Laridse), 390.
Saxicava rugosa, 422, 423.
Scacchia eUiptica, 421.
Scalibregma inflatum, 127.
Scalibregmidee (arctic), 131.
Scaphiodon, 537, 566, 568, 572, 579;
brevidorsalis,

544

Nashii, 544;
soni, 544.

Tliomassi, 544;

;

irregularis,

Scaphisoma elongatum, 533.
Scatophaga apicalis, 118.
Scelodonta bidentata, 252;
252 ; Simoni, 251.
Schacra (ftnote), 538.

544

;

Wat-

egregia,

Schismatorhynchus (ftiaote), 537.
Scliistui'a (ftnote), 539 aculeata(ftnote),
554 punctata (ftnote), 555 ; sub;

;

fusca (ftnote), 556.
Schizaster canaliferus, 442 ventricosus,
442, 443, 444.
Schizophrys, charac. of, 660.
Schizophrysinae, 659.
Schizopygopsis, 536, 579
Stoliczkte,
540.
Sohizothorax, 537, 578 ; esocinus, 540
progastus, 54-0.
Scisena, 578.
Sciara (?, sp. ? (arctic rcg.), 117.
Scione lobata, 132, 134.
Scirus, examples of, 121.
Seissurella, 606.
Scombresocidaj, 534, 559, 560.
Seoparia gelida, 115.
Scrobicularia adunca, 581.
Scudder's views of Euplcea, 291.
Scyra, charac. of, 663.
Scythrops nova^-hollandice, 628, 686.
Seguenzia, 586 ; carinata, 590, 606
elegans, 606 ; formosa, 587, 605, var.
;

;

lineata,

587

;

ionica,

589

;

trispiuosa,

591.
Seu'onota perspicillata, skull of, 717.
M'ClelSemiplotus, 537, 563, 579;
modestus, 543.
landi, 543
Sharpe, R. Bowdler, on birds of New
Guinea, Pt. V., 626 Pt. VI., 685.
Shells, desci'iptions of two new, 580
of 'Challenger' exped. 508, 586,
692 ; of Korean seas, 418.
Siahs lutaria, 730, 736.
Sicydium, 562, 564, 578.
Siliquaria, 606.
Silundia, 563, 578.
Siluridffi, 559, 560.
Silurus, 565, 568, 578.
Silva Lima, Dr., on Eilarise, 362.
Simocarcinus, charac. of, 649.
Siphodentalium bifissum, 521
dicheliura, 521
eboracense, 523
filura,
;

;

;

;

520;

;

520; lofoteuse,

gracile,

520

minutum, 520
pentagonum, 520
platamodes, 519
prionotum, 522
pusillum, 520 quinquangulare, 519
;

;

;

tetragonium,
tetraschistum,
516 ;
521 ; tytthum, 520 vitreum, 520.
Siphonosphtera, 168, 179.
Sisor, 563, 578.
Skull of Urodelous Amphibia, Prof. W.
K. Parker on, 717.
Sladen, W. P., on Asteroidea and Echinoidea of Korean seas, 424.
Smiliogaster (ftnote), 538.
Smith, Fred., on Aculeate Hymenoptera
from Sandwich Islands, 674.
;

;;

;;;
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Solariella aureonitens,

595

;

trochoides,

600.
Solarium, 605 ; hybridum, 606.
Solenolambrus, charac. of, 668.
Solenopsis geminata, 676.
Somileptes, 539, 563, 579 ; bispinosa
(ftnote), 554 ; gongota, 554 ; unispina (ftnote), 555.
Sonsino, Dr., on Filarige, 361.
Sparsispongia, 190, 229.
Speckled Cod, 689.
Sperlepes rubra, skull of, 718 ; salmonea, skull of, 718.
Sphserechinus, 434.
Sphseroidea, charac. of, 179.
Sphserospongia, 229.
Sphserozoa, 166.
Spheerozoida, 173 ; charac. of, 179.
Sphserozoum, 138, 159, 168, 172, 179
OTO-di-mare, skeleton of, 148.
Sphecotheres Salvadoril, 687.
Sphegidse (Sandwich Is.), 676.
Sphenocarcinus, charac. of, 663.
Spirillina, 178.
Spirorbis lucidus, 127.

Sponges compared with Stromatopora,
229.

Spongia steUata, 229.
Spongida (Eadiolaria), charac.

of,

176.

Spongoastericus, 176.
Spongocyclia, 154, 176.
Spongodictyum, 155, 168.
Spongodiscida, 175.
Spongodiscus, 154, 176.
Spongosphsera, 155, 168.
Spongosphgerida, 175, 176.
Spongotrochus, 176.

Spongurida, 173

;

403

402

Dougalli,
caspia, 401 ;
;
elegans, 401 ; eurygnathus, 401

;

;

flu-

viatihs, 401 ; frontaUs, 402 ; ftdiginosa, 404, 405
hirundinacea, 402,
macrura,
406 ; lunata, 404, 405
401 ; magnirostris, 403 ; maxima,
;

;

401 media, 401 melanauchen, 403
minuta, 403 nereis, 403 nigra, 403
;

;

;

;

seena,

403

trudeaui, 403

;

;
;

vu'gata,

;

402.
Sterninse, geogr. distrib. of, 390, 401.

Steropsocus immaculatus, 733.
Stichocyrtida, charac. of, 178.
Stictoploea, 301 ; binotata, 303

doles-

;

euphon, 303
gloriosa,
harrisii, 302;
grotei, 302;
301;
hopei, 302
immaculata, 303
ininsequalis, 302
conspicua c? 302
microlankana, 302
lietifica, 302
sticta, 302
moesta, 303 palla, 303
sclilegelii,
pelor, 303
picina, 302
superba, 301
swinhoei, 302
301
Sylvester, 303
tristis, 303.
chalii,

303

;

;

;

;

>

;

;

;

;

;

;

;

;

;

;

;

;

;

Stilbognathus, charac. of, 652.
Stromatocerium, 189, 210, 222; canadense, 223 ; rugosum, 213, 223.
Stromatopora, minute structure of, and
allies, by Prof. H. A. Nicholson and
Dr. Murie, 187.
,
aiEnities, 224;
calcareous, 196,

231

;

classification

and types, 216

;

comparisons with Nullipores, 225
Foraminifera, 227
corals,
232
Hydrozoa, 233 concentric
arrang. chamb. round vert, column,
departures from type, 212
212
fossilization, 196
gen. struct, of
Stromatopora, 195
typical
hexactinelUd nature of, 230 history and
horiz. laminse, 205
hterature, 188
internal constituhorny, 197, 229
introductoiy remarks,
tion, 203;
minute structure, 202; mode
187
of occurrence, 196 nature of radial
original constitution,
pillars, 203
radiated water-canals, 209
196
sarcode chambers, 208
siliceous,
196, 230 spongiose nature of, 231
summary and conclusions, 239 systematic position, 224 tubes of Caunopora, 211 ; vertical water-canals of,
;

;

;

;

;

an unnatural group,

175.

;

;

Spongurus, 154, 170, 176.

;

Spyridobotrys, 178.
Staurolithium, 153, 177.
Stellaster Belcheri, 430, 433.
Stellispongia, 229.
Stenocionopinse, 652.
Stenocionops, charac. of, 652.
Stenophylax, 730.
Stenorhynchus, charac. of, 643.
Stephanastrum, 154, 176.
Stercorariinse,

391.
Stercorarius
asiaticus,

geogr.

;

;

;

;

;

;

;

distrib. of, 390,

antarcticus,
393,
catarrhactes,
;

392

394
392,

393, 394; chilensis, 393, 394; crepidatus, 391, 392; parasiticus, 391,
392 pomatorliuius, 392.
aleutica, 403,
Sterna albigena, 402
anglica,
ansestheta, 404, 405
405
balsena403 antarctica, 402, 406
rum, 403 ; Bergii, 402 cantiaca, 401,
;

;

;

;

;

;

:

;

;

;

210.
Stromatopora, 217;
centrica,

210 ; con195, 230;
(Coenostroma) dis-

astroites,

188, 189, 193,

constellata,

210

;

coideum, 218,

219, 233; elegans,
210 expansa, 218 ; granulata, 205,
210, 218, 219 ; Hindei, 209, 210 (C.)
incrustaus, 210 nodulata, 206, 207,
218 ; nulhporoides, 218, 219 ; ostio;

;

;
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218, 219; (Oaunopora)
polymorplia, 188,
218
189, 190, 217,218,230; ponderosa,
210 rugosa, 195 ; Schmidtii, 210
solidula, 210; striatella, 205, 210,
215 subtilis, 189 tuberculata, 204,
205, 210, 218, 233, 238 ; typica, 210,
210,

lata,

perforata,

;

;

;

;

;

218.
Stromatoporoids, 189, 194, 198, 210,
213, 214, 215, 216, 237.
Strongylocentrotus intermediua, 434,
443, 444.
Stylocyclia, 176.
Stylodictya, 168, 176.
Stylodictyon, 221 ;
(Syringostroma)
columnse, 221 ; retiforme, 212, 222.
Stylospira, 154, 176.
Stylospongia, 175, 176.
Syagrus rubifrons, 268.
SyUis fasciata, 127 ;
ramosa, 720
remarkably branched form, Dr. W. 0.
M'lntosh on, 720.
Syma torotoro, 686.
Symbranchidse, 559, 560.
Symbranclius, 557, 563, 566, 579;
bengaleasis,558; eurychasma (ftnote),

556

grammicus

;

(ftnote),

558

;

im-

maculatus (ftnote), 558.
Syncrossus (ftnote), 539.
Synopsis of Maioid Crustacea or Oxyrhyncha, E. J. Miers on, 634, 642.
columnaris,
Syringostroma, 192, 193
;

210, 212

Systomus
(ftnote),

;

densa, 206, 207, 210.

538 ; apogonoides
547; assimilis (ftnote), 549 ;

(ftnote),

carnaticus ("ftnote), 547 ; chrysosto; conclionius(ftnote),

mus (ftnote), 545

gibbosus (ftnote), 548 ; imma(ftnote), 545
leptosomus
macularis (ftnote),
(ftnote), 548 ;
547 madraspatensis (ftnote), 549
malacopterus (ftnote), 548 microlepyrrhopterus
pis
(ftnote),
550
(ftnote), 548 ; rubrotinctus (ftnote),
547 ; sopbore (ftnote), 548 ; tripunc-

548

;

culatus

;

;

;

;

;

tatus (ftnote), 548
547.

;

tristis

(ftnote),

Tacbina hirta, 117.
Tachinidse (arctic reg.), 117.
Tachyglossus, 411 ; histrix, 413, 415
Lawesii, 413.
Tachypetes minor, 688.
Tadorna radjah, 688.
TalegaUus fuscirostris, 634.
Tanysiptera microrhyncha, 629, 686
Sylvia, 629.
Tarentula exasperans, 120.
Taricha torosa, skull of, 718.
Tcffcnaria detestabilis, 120.

Teleophrys (Silmps.), 667.
Tellimya ovalis, 422.
Telmessus (White), remarks on, 670.
Temnechinus, 438 maculatus, 438.
;

Temnonotus, charac. of, 659.
Temnopleurus Hardwickii, 435, 443,
444 Reynaudi, 437 toreumaticus,
;

;

438, 443, 444.
TerebeUidse (arctic), 132.
Terebellides Stroemi, 127.
Terebratula caput-serpentis, var. septentrionalis, 418, 423.
Terns and Gulls, geograph. distrib. of
of, by H. Saunders, 390.

Tetrabranchus (ftnote), 557; microphthalmus (ftnote), 558.

Tetramorium guineense, 675.
Tetrapyle, 168, 177.
Thalassicolla, 138, 139, 141, 159, 160,
161, 172, 179 ; nucleata, 156.

Thalassolampe, 140, 179.
Thalassoplaneta, 160.
Thelepus ciroinnatus, 132, 134.
Therediides, 120.

Thoe, charac. of, 667.
Thynnichthys, 537, 563, 571, 579

;

co-

chinensis (ftnote), 544 ; sandkhol, 544.
Thyrsocyrtis, 178.
Tiarinia, charac. of, 664.
Tinea Robertella, 733, 736.
Tingitidge, 485.
Tinodes luridus, 732.
Tinoporus as compared with Stromatopora, 227.
Tintinnus (arctic), 126.
Tipula arctica, 116, 117.
TortricidsR (arctic reg.), 116.
Torulse corpuscles, 58 from bay infusion, 55
their appearance in boiled
;

;

fluids, 1.

Traquaria, on position of, 172.
Trematodiscida, charac. of, 176.
Trematodiscus, 153, 154, 176.
claudia, 296 ; miTrepsichrois, 296
damns, 297; mulcilber, 296; tisiphone,
297.
Trevelyana felis, 738.
Tricliina cystica, 357 ; spiralis, 364.
Trichocera relegationis, 117.
Trichogaster, 563, 572, 574, 578.
Trichoglossus massena, 686.
Trigonothir, charac. of, 648.
Triopa principis, 738.
Trochid£e, 586.
Trochus Adansoni, 423, var. afSnis,
702 (Margarita) seglees, 704 ; ama
aureonitens, 595
bilis,
601, 704;
(M.) azorcnsis, 710 ; (M.) brychius
699; (M.) charopus, 703, and var
Oieruleus, 701; cinereus, 601, 704
;

;

;;
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(M.)

clavatus,

(Thalotia)
705;
699
(M.)
gemmulosa,
709; (Gibbula) glyptus, 694; (M.)
groenlandica, 711
helicinus, 713
(M.) infundibulum, 707 iris, 605
(M.) lima, 703; majus, 695; (M.)
nitens, 713
occidentalis, 696
(M.)
pachychiles,
708; (M.) pompholugotus, 702, 711
(M.) rhysus,706;
(M. ?) scintillans, 712 (Ziziphinus)
stirophorus, 695 (Z.) tiara, 696, 705
transenna, 696; tumidus, 711; turelisa,

;

;

;

;

;

;

;

WaUago,

562, 565, 578.

Wallengren, Pastor 11. D. J., and R.
M'Lachlan, on Caddis-flies {Phryganea) of Linnaeus's
726.
Walrus parasite, 118.

Wasps and bees,
625

607,

626

;

;

Sir J.

Fauna

Suecica,'

Lubbock

on, 265,

'

conduct towards friends,

exper. as to knowledge of colour,

;

;

;

binoides, 423.

Tropidorhynchus novse-guinege, 687.
Turbo, 606; coccineus, 423; (Oalcar)
henicus, 713 (CoUonia) indutus, 715
philippiana, 714
purpureus, 423
(Guildfordia) rhodostoma, 714; eanguiaeus, 423
transenna, 714.
;

;

;

;

Turcica monolifera, 708.
Tyche, charac. of, 653.

new

species
Islands, 682.
,

from

Sandwich

Waterhouse, Ch. O., report on insects
from Java, coll. by Dr. J. C. Ploem,
134.

Waterhouse, F. H., descriptions of new
Coleoptera, 530.

Watson, Prof. M., and Dr. A. H.Young,
on anat. of Elk, 371.
Watson, Rev. R. Eoog, MoUusca of
Challenger' Expedition, Pt. I., 506
Pt. II., 508; Pt. III., 586; Pt. IV.,
'

;

Tylocarcinus, charac.

of,

664.

Tylognathus (ftnote), 537
(ftnote),

542

543;

;

barbatulus

sti'iolatus

(ftnote),

valenciennesii (ftnote), 542.
Tylosurus (ftnote), 534.
Typica (subsect. Eadiolaria), charac.
;

692.

White, Dr. J. Buchanan, descrip. of
new Hemiptera, 482.
Wucherer, Dr. O., on Filariae, 357.

of,

Xema

177.

TJnibranchapertura (ftnote), 557

;

IseTis

furcata, 400
Sabinii, 400.
Xenocarcinus, charac. of, 648.
Xiphacantha, 177 sp. ( Wi/v. Tfioms.),
;

;

(ftnote), 558.

152, 153.

Urodelous Amphibia, struct, and devel.
skuU of, 717.
Varicorhinus (ftnote),
(ftnote), 541.
Velia virgata, 482,

486

538;
;

bobree

viyida,

Veliidse, 486.

175

;

a group of Radiolaria,

charac.

of,

seneipennis, 684.

Young, Dr. A. H., and Prof. M.Watson,
on anat. of Elk, 371.

482,

486.
Vesiciilata,

Xylocopa

1 74,

179.

Vespidse (Sandwich Is.), 682.
Yibrio Rugula from hay infusion, 55, 59;
serpens (ftnote), 55.

Zebrida, charac. of, 670.
Zonites cellarius, 594.
Zygocyrtida, charac. of, 178.
Zygonectes (ftnote), 535.
Zygostephanus, 151, 179 ; skeleton
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close to their proper places, or written
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being added to the consecutive running number of pages.

drawings for illustration should

be accompanied by

full
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All
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scriptions.

It

is

desirable also that several inches of space should be left

first page above title of paper and author's name
whereon instructions to printer may afterwards be inserted.

blank on the
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Similarly a couple of lines of interspace between title of paper

and text

will enable date

of reading and notice of plates,

if

any,

to be duly filled in.

Specimens intended for exhibition at the Meetings during the
Maps, and objects intended to illustrate

Session, or Diagrams,

papers to be read, ought,

Eooms not

if

convenient, to be sent to the Society's
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question, but earlier if possible, and with

same.

day of Meeting in

memoranda concerning

_j
Library and Seading-room.

By order of the President and Council, the Library and Eeading-room will be closed from the 12th August till 7th September
for this purpose it is reinclusive, for cleaning and revision
quested tliat all borrowed books bo returned prior to the former
;

date.

Communications intended to be made to the Society may be addressed to the
President, the Secretaries, or Assistant-Secretary, at the Society's Apartments,
Burlington House, Piccadilly, London.

Alterations in the Bye-Laws.
The following

Alterations in the Bye-Laws, proposed hy the Council on
the 18th of April, having been hung up in the common Meeting-room of
the Society, and read by the President, or Vice-President in the Chair, at
two successive General Meetings of the Society, viz. 18th April and 2nd of
May, were again read by the President at the Anniversary Meeting, May
24, 1878, put to the Ballot, and confirmed by the Fellows at large, in the
terms of the Charter
:

New

Bye-Laws.

—

— Chap. IL

Section III.
Every Fellow who shall be elected after the Twenty-fourth
day of May, 1829, and before the 1st day of November, 1878, shall, besides the Admission- Fee, further contribute towards the Funds of the
Society, previous to his Admission, by paying the Sum of Thirty Pounds
in lieu of all future Payments or he shall sign an obligation for the regular
Payment of Three Pounds per annum to the Society, so long as he shall
continue a Fellow.
Section IV.— Every Fellow elected after the 24th day of May, 1829,
and before the 1st day of November, 1878, may at any time compound
for his future Contributions by paying the sum of Thirty Pounds in One
Year instead of the Annual Contribution for that year ; in which case his
obligation to make Annual Payments shall be void.
Section V. The Yearly Contributions of all Fellows elected after the
24th day of May 1829, and before the 1st day of November, 1878, shall be
considered due and payable at each Anniversary Meeting, for the year preceding
but no such Fellow who shall have been elected on or after the
First Day of February, 1878, shall pay the Annual Contribution falling due
at the Anniversary Meeting of that Year.
Every Fellow elected on or after the 1st of November,
Section VI.
1878, shall, in addition to the Admission-Fee of Six Pounds, also pay Three
Pounds as his Annual Contribution in Advance for the year commencing
on the preceding 24th of May, and a similar Contribution of Three Pounds
annually on each successive 24th of May, so long as he shall continue a
Fellow. Provided, however, that any such Fellow, if elected between the
1st of March and the 24th of May in any year, shall not be liable to the
Contribution for the year commencing on the preceding 24th of May, but
shall pay his first year's Contribution in advance on the succeeding 24th
of May. Every such Fellow shall sign an Obligation for the regular payment of his Annual Contribution of £3.
Section VII.
Every Fellow who shall be elected on or after the 1st of
November, 1878, may at any time compound for his future Contributions,
including that for the then current year, by paying the sum of Forty-five
Pounds. If he should have already paid the Contribution for the current
year, such payment shall be allowed in part of the Composition.
In case any Fellow be not usually resident within the
Section VIII.
United Kingdom of Great Britain and Ireland, such Person shall within
Six Months after his Election, or vtithin such other time as the Council
shall permit, and before he be admitted, either provide such Security for
the Payment of the Annual Contributions as shall be satisfactory to the
Council or shall pay to the Treasurer in lieu of Annual Contributions such
sum as is hereinafter mentioned, that is to say. If such Fellow shall have
been elected after the 24th of May, 1829, and before the 1st day of November, 1878, the sum of ^30, and if such Fellow shall have been elected
on or after the 1st day of November, 1878, the sum of jt4b.
Section IX.
If any Fellow paying Yearly Contributions should fail to
bring, or send in the same to the Treasurer, then unless the said Payment
be remitted in whole or in part by special Order of the Council, his Obligation shall be put in suit for the recovery thereof, and he shall be liable
to ejection from the Society; upon which the Council shall proceed as
they may see cause.
;

—

;

—

—

—

—

—

FREDK. CURREY,
Secretary/.

NOTICE.
From Vol. IX. the Zoological and Botanical portions of tlie
Journal have been published separately, and each consists of Eight
numbers. From Vol. XIV, Zoology, aad Vol. XVII. Botany, the
price of each separate number will be 3s. to the public, and
and that of each volume, when complete, 24iS.
2s. Sd. to Fellows
;

to the public, and 18s. to Fellows.
The First Series of the Transactions is now completed in
30 Vols. Sets of the first twenty volumes will be supplied
to the Fellows at the reduced price of £20; or of the first
twenty-five volumes, with the G-eneral Index to the whole,
Any Fellow purchasing, at one time, ten or more
for £30.
volumes, may obtain those from the 1st to the 20th at £1 per
volume, from the 21st to the 25th at £2 per volume ; and
sino-le volumes, or parts, to complete sets, may be obtained at the
The price of the Index to Vols. 1-25 is 8s. to the
original prices.
public, and Qs. to Fellows ; of the Index to Vols. 26-30, 4s. to the
public, and 3s. to Fellows.
Of the 2nd Series of the Transactions, Vol. I. Parts I.- VI.
Zoology, and Parts I.-V. Botany, are now ready for delivery.
few copies of the several papers contained in the later
volumes (from Vol. 26 onwards) have been printed off for separate sale ; and most of them may still be had.

A

Candidate for admission as a Fellow must be proposed on a
written Certificate, to be signed by three or more Fellows, from
their personal acquaintance with him, or knowledge of his charac<

Ant

ter or writings.
Fellows, on their election, pay an Admission Fee of £6, and
an annual Contribution of £3, which latter may be compounded
for at any time by one payment of £45 in lieu of all future contributions.

Fellows residing abroad, and not compounding, are required to
provide such security for the payment of their annual Contributions as shall be satisfactory to the Council.
The Fellows are entitled to receive, _9'r«^^s, all Volumes, or Parts
of Volumes, of the Transactions and Journal, that may be puband they
lished after they shall have paid the Admission Fee
may be supplied with any of the Society's publications at a reducThey are
tion of 25 per cent, under the common selling prices.
requested to apply at the Apartments of the Society, to Mr.
Kippist, Librarian, for such volumes as they may be entitled to,
or be desirous to purchase but no volume can be delivered _^ra^is
to a Fellow whose yearly Contributions are in arrear, nor can
any be delivered unless applied for within five years from the time
;

;

of publication.

The Library is open to the Fellows and their friends daily,
between the hours of 10 aad 4, and on Meeting-days at 7 p.m.
With certain restrictions. Fellows are allowed to borrow Books.
The Council-room, which is also used as a Eeading-room, is
open daily from 10 a.m. till 6 p.m., except on Saturdays, when
till 4 P.M. only.
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Memoranda concerning Communications, Manuscripts,
and Specimens for Exhibition.
In cases of lengthened communications or others of a purely
technical character, or where the author cannot be present at the
reading of his paper, as in the instance of Fellows resident abroad,
the business of the meeting and interest of the writer will be
gi*eatly facilitated if an abstract for reading be sent in along witli
the manuscript.
It is requested that all communications forwarded to the Society
to be read before the Scientific Meetings be written out complete,
paged, and with proper references, fit for publication otherwise
It is to be regretted that
there is possibility of their rejection.
difficulties and delay have already occurred through want of attention to the above matter.
;

Manuscript ought to be clearly and legibly written on one side
of the paper only, and lengthened corrections, additional paragraphs, or other notes of interpolation either pasted on fly-slips
close to their proper places, or written on separate pages, a, h, &c.
being added to the consecutive running number of pages. All
drawings for illustration should be accompanied by full descriptions.

desirable also that several inches of space should be left
first page above title of paper aud author's name
&c., whereon instructions to printer may afterwards be inserted.
Similarly a couple of lines of interspace between title of paper
and text will enable date of reading and notice of plates, if any,
It

is

blank on the

to be duly filled in.

Specimens intended for exhibition at the Meetings during the
Session, or Diagrams, Maps, and objects intended to illustrate
papers to be read, ought, if convenient, to be sent to the Society's
feooms not later than the forenoon of the day of Meeting in
question, but earlier if possible, and with

memoranda coucerning

same.

Session 1878-79.

MEETiNas (Tlmrsday evenings)

as

undermentioned.

Chair taken at 8 p M.
1878.

November

7.

21.

December
1879. January

5.

1879. February
„

March

6.

20.
6.

19.

„

20.

16.

April

3.

1879. April 17.

L

May
June
„

5.

19.

The Anniversary Meeting takes place Saturday, May

24,

at 3 P.M.
Cominimicatioris intended to be made to the Society may be addressed to the
tlie Secretaries, or Assistant-Secretary, at the Society's Apai-tments,
Burlington House, Piccadilly, London.
President,

Alterations in the Bye-Laws.
The following

Alteratiojis in the Bye-Laws, proposed by the Council on
the 18th of April, having been hung up in the common Meeting-room of
the Society, and read by the President, or Vice-President in the Chair, at

two successive General Meetings of the Society, viz. 18th April and 2nd of
May, were again read by the President at the Anniversary Meeting, May
24, 1878, put to the Ballot, and confirmed by the Fellows at large, in the
terms of the Charter

:

New

Bye-Laws.

—

— Chap. IL

Section IIL
Every Fellow who shall be elected after the Twenty-fourth
day of May, 1829, and before the 1st day of November, 1878, shall, besides the Admission- Fee, further contribute towards the Funds of the
Society, previous to his Admission, by paying the Sum of Thirty Pounds
in lieu of all future Payments ; or he shall sign an obligation for the regular
Payment of Three Pounds per annum to the Society, so long as he shall
continue a Fellow.
Section IV.— Every Fellow elected after the 24th day of May, 1829,
and before the 1st day of November, 1878, may at any time compound
for his future Contributions by paying the sum of Thirty Pounds in One
Year instead of the Annual Contribution for that year ; in whicii case his
obligation to make Annual Payments shall be void.
Section V.
The Yearly Contributions of all Fellows elected after the
24th day of May 1829, and before the 1st day of November, 1878, shall be
considered due and ])ayable at each Anniversary Meeting, for the year preceding
but no such Fellow who shall have been elected on or after the
First Day of February, 1878, shall pay the Annual Contribution falling due
at the Anniversary Meeting of that Year.
Section VL
Every Fellow elected on or after the 1st of November,
1878, shall, in addition to the Admission-Fee of Six Pounds, also pay Three
Pounds as his Annual Contribution in Advance for the year commencing
on the preceding 24th of May, and a similar Contribution of Three Pounds
annually on each successive 24th of May, so long as he shall continue a
Feliovt'.
Provided, however, that any such Fellow, if elected between the
1st of March and the 24th of May in any year, shall not be liable to the
Contribution for the year commencing on the })receding 24th of May, but
shall pay his first year's Contribution in advance on the succeeding 24th
of May.
Every such Fellow shall sign an Obligation for the regular payment of his Annual Contribution of ji3.
Section VIL
Every Fellow who shall be elected on or after the 1st of
November, 18/8, may at any time compound for his future Contributions,
including that for the then current year, by paying the sum of Forty-five
Pounds. If he should have already paid the Contribution for the current
year, such payment shall be allowed in part of the Composition.
Section VIII.
In case any Fellow be not usually resident within the
United Kingdom of Great Britain and Ireland, such Person shall within
Sis Months after his Election, or within such other time as the Council
shall permit, and before he be admitted, either provide such Security for
the Payment of the Annual Contributions as shall be satisfactory to the
Council or shall pay to the Treasurer in lieu of Annual Contributions such
sum as is hereinafter mentioned, that is to say, If such Fellow shall have
been elected after the 24th of May, 1829, and before the 1st day of November, 18/8, the sum of ^30, and if such Fellow sljall have been elected
on or after the 1st day of November, 1878, the sum of .£"45.
Section IX.
If any Fellow paying Yearly Contributions should fail to
bring, or send in the same to the Treasurer, then unless the said Payment
be remitted in whole or in part by special Order of the Council, his Obligation shall be j)ut in suit lor the recovery thereof, and he shall be liable
to ejection from the Society; upon which the Council shall proceed as
they may see cause.

—

;

—

—

—

—

—

FREDK. CURREY,
Secretary,

N one E.
From

Vol. IX. the Zoological and Botanical portions of the
Journal have been published separately, and each consists of Eight
numbers. Erora Vol. XIV. Zoology, and Vol. XVII. Botany, the
price of each separate number will be 35. to the public, and
and that of each volume, when complete, 24^.
2s. Sd. to Fellows
to the public, and 18s. to Fellows.
The First Series of the Transactions is now completed in
30 Vols. Sets of the first twenty volumes will be supplied
to the Fellows at the reduced price of £20; or of the first
twenty-five volumes, with the Greneral Index to the whole,
Any Fellow purchasing, at one time, ten or more
for £30.
volumes, may obtain those from the 1st to the 20th at £1 per
volume, from the 21st to the 25th at £2 per volume ; and
single volumes, or parts, to complete sets, may be obtained at the
The price of the Index to Vols. 1-25 is 8s. to the
original prices.
of the Index to Vols. 26-30, 4s. to the
puijlic, and Gs. to Fellows
public, and Ss. to Fellows.
Of the 2nd Series of the Transactions, Vol. I. Parts I.-VII,
Zoology, and Parts I.-V. Botany, are now ready for delivery.
few copies of the several papers contained in the later
volumes (from Vol. 26 onwards) have been printed off for separate sale ; and most of them may still be had.
;

;

A

Candidate for admission as a Fellow must be proposed on a
written Certificate, to be signed by three or more Fellows, from
their personal acquaintance with him, or knowledge of his character or writings.
Fellows, on their election, pay an Admission Fee of £6, and
an annual Contribution of £3, which latter may be componuded
for at any time by one payment of £45 in lieu of all future con-

Ant

tributions.

Fellows residing abroad, and not compounding, are required to
provide such security for the payment of their annual Contributions as shall be satisfactory to the Council.
The Fellows are entitled to xecexve, gratis, aU Volumes, or Parts
of Volumes, of the Transactions and Journal, that may be puband they
lished after they shall have paid the Admission Fee
may be supplied'with any of the Society's publications at a redacThey are
tion of 25 per cent, under the common selling prices.
requested to apply at the Apartments of the Society, to Mr.
Kippist, Librarian, for such volumes as they may be entitled to,
;

or be desirous to purchase but no volume can be dLolvveve^ gratis
to a Fellow whose yearly Contributions are in arrear, nor can
any be delivered unless applied for within five years from the time
of publication.
The Library is open to the Fellows and their friends daify,
between the hours of 10 and 4, and on Meeting-days at 7 p.m.
With certain restrictions. Fellows are allowed to borrow Books.
The Council-room, which is also used as a Eeading-room, is
open daily from 10 a.m. till 6 p.m., except on Saturdays, when
;

till

4 P.M. only.
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Chair to be taken at 8
1879, February 6.
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20.

March
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The Anniversary Meeting

March
Anril
I

p.m.

20.

1879,

17.

takes place Saturday,

May
June

3.

„

May

1.

5.

19.

24, at 3 p.m.

Memoranda concerning Communications and Manuscripts.
It is requested tliat all communications forwarded to the Society
to be read before the Scientific Meetings be written out complete,
pa^ed, and with proper references, fit for publication ; otherwise
Manuscript ought to be
there is possibility of their rejection.

and legibly written on one side of the paper only, and
lengthened corrections, additional paragraphs, or other notes of
interpolation either pasted on fiy-slips close to their proper places,
or written on separate pages, a, h, &c. being added to the consecuAll drawings for illustration
tive running number of pages.
should be accompanied by full descriptions.
clearly

MS. &c. may be addressed to the President, the Secretaries, or AssistantSecretary, at the Society's Apartments, Burlington House, Piccadilly, London.

Alterations in the Bye-Laws.
The following

Alteratious in the Bye-Laws, proposed by the Council on
the 18th of April, having been hung up in the common Meeting-room of
the Society, and read by the President, or Vice-President in the Chair, at
two successive General Meetings of the Society, viz. 18th April and 2nd of
May, were again read by the President at the Anniversary Meeting, May
24, 1878, put to the Ballot, and confirmed by the Fellows at large, in the
terms of the Charter
:

New

Bye-Laws.

— Chap. IL

—

Section IIL Every Fellow who shall be elected after the Twenty-fourth
day of May, 1829, and before the 1st day of November, 1878, shall, besides the Admission-Fee, further contribute towards the Funds of the
Society, previous to his Admission, by paying the Sum of Thirty Pounds
in lieu of all future Payments ; or he shall sign an obligation for the regular
Payment of Three Pounds per annum to the Society, so long as he shall
continue a Fellow.
Section IV.— Every Fellow elected after the 24th day of May, 1829,
and before the 1st day of November, 1878, may at any time compound
for his future Contributions by paying the sum of Thirty Pounds in One
Year instead of the Annual Contribution for that year ; in whicli case his
obligation to make Annual Payments shall be void.
Section V.
The Yearly Contributions of all Fellows elected after the
24th day of May 1829, and before the 1st day of November, 1878, shall be
considered due and payable at each Anniversary Meeting, for the year preceding ; but no such Fellow who shall have been elected on or after the
First Day of February, 1878, shall pay the Annual Contribution falling due
at the Anniversary Meeting of that Year.
Section Vl.^ Every Fellow elected on or after the 1st of November,
1878, shall, in addition to the Admission-Fee of Six Pounds, also pay Three
Pounds as his Annual Contribution in Advance for the year commencing
on the preceding 24th of May, and a similar Contribution of Three Pounds
annually on each successive 24th of May, so long as he shall continue a
Fellow. Provided, however, that any such Fellow, if elected between the
1st of March and the 24th of May in any year, shall not be liable to the
Contribution for the year commencing on the preceding 24th of May, but
shall pay his first year's Contribution in advance on the succeeding 24th
of May. Every such Fellow shall sign an Obligation for the regular pav ment of his Annual Contribution of £3.
Section VII.
Every Fellow who shall be elected on or after the 1st of
November, 1878, may at any time compound for his future Contributions,
including that for the then cun-ent year, by paying the sum of Forty-five
Pounds. If he should have already paid the Contribution for the current
year, such payment shall be allowed in part of the Composition.
In case any Fellow be not usually resident within the
Section VIII.
United Kingdom of Great Britain and Ireland, such Person shall within
Six Months after his Election, or within such other time as the Council
shall permit, and before he be admitted, either provide such Security for
the Payment of the Annual Contributions as shall be satisfactory to the
Council or shall pay to the Treasurer in lieu of Annual Contributions such
sum as is hereinafter mentioned, that is to say. If such Fellow shall have
been elected after the 24th of May, 1829, and before the 1st day of November, 1878, the sum of .^30, and if such Fellow shall have been elected
on or after the 1st day of November, 1878, the sum of £45.
If any Fellow paying Yearly Contributions should fail to
Section IX.
bring, or send in the same to the Treasurer, then unless the said Payment
be remitted in whole or in part by special Order of the Council, his Obligation shall be put in suit for the recovery thereof, and he shall be liable
upon which the Council shall proceed as
to ejection from the Society
they may see cause.

—

—

—

—

—

—

;

FREDK. CURREY,
Secretary,

NOTICE.
From Vol. IX. the Zoological and Botanical portiona of tlie
Journal have been published separately, and each consists of Eight
numbers. Fi^om Vol. XIV. Zoology, and Vol. XVII. Botany, the
price of each separate number will be 3s. to the public, and
and that of each volume, when complete, 24iS.
2s. Sd. to Fellows
;

to the public, and 18s. to Fellows.
The First Series of the Transactions is now completed in
30 Vols. Sets of the first twenty volumes will be supplied
to the Fellows at tlie reduced price of £20;
or of the first
twenty-five volumes, with the Greneral Index to the whole,
for £30.
Any, Fellow purchasing, at one time, ten or more
volumes, may obtain those from the 1st to the 20th at £1 per
volume, from the 21st to the 25th at £2 per volume ; and
single volumes, or parts, to complete sets, may be obtained at the
original prices.
The price of the Index to Vols. 1-25 is 8s. to the
public, and 6s. to Fellows ; of the Index to Vols. 26-30, 4s. to the
public, and 3s. to Fellows.
Of the 2nd Series of the Transactions, Vol. I. Parts I.-VII.
Zoology, and Parts I.-V. Botany, are now ready for delivery.
few copies of the several papers contained in the later
volumes (from Vol. 26 onwards) have been printed off^ for separate sale ; and most of them may still be had.
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written Certificate, to be signed by three or more Fellows, from
their personal acquaintance with him, or knowledge of his character or writings.
Fellows, on their election, pay an Admission Fee of £6, and
an annual Contribution of £3, which latter may be compounded
for at any time by one payment of £45 in lieu of all future contributions.

Fellows residing abroad, and not compounding, are required to
provide such security for the payment of their annual Contributions as shall be satisfactory to the Council.
The Fellows are entitled to receive, gratis, all Volumes, or Parts
of Volumes, of the Transactions and Journal, that may be puband they
lished after they shall have paid the Admission Fee
may be supplied with any of the Society's publications at a reducThey are
tion of 25 per cent, under the common selling prices.
requested to apply at the Apartments of the Society, to Mr.
Kippist, Librarian, for such volumes as they may be entitled to,
or be desirous to purchase but no volume can be delivered yra^is
to a Fellow whose yearly Contributions are in arrear, nor can
any be delivered unless applied for within five years from the time
;
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of publication.

The Library is open to the Fellows and their friends daily,
between the hours of 10 and 4, and on Meeting-days at 7 p.m.
"With certain restrictions. Fellows are allowed to borrow Books.
The Council-room, which is also used as a Eeading-room, is
open daily from 10 a.m. till 6 p.m., except on Saturdays, when
till 4 P.M. only.
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Of the 2nd Series of the Transactions, Vol. I. Parts I.-VII.
Zoology, and Parts I.-V. Botany, are now ready for delivery.
few copies of the several papers contained in the later
volumes (from Vol. 26 onwards) have been printed off for separate sale ; and most of them may still be had.
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and opinions contained in

It is to be noted that the sequence of the papers as printed in
the Society's Journals do not in all cases absolutely follow date
of reading. Some communications of necessity may require reconsideration of Council and others depend somewhat on exigencies and convenience in printing, illustrations &c., which on
As far as posoccasion may delay or expedite their publication.
sible, however, precedence is given to date of reading of papers,
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(Teaistsactions Zoology).
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2nd Ser. Vol. I, Part 8, containing the following papers:
(1)
The Butterflies of Malacca (Plates LXVIIL, LXIX.), by Arthur
Gr. Butler, P.L.S.
On certain Organs of the Cidaridas
(2)
(Plate LXX.), by Charles Stewart, P.L.S.
(3) On Sypsipri/mnodon,'Rsims'Ay, a Grenus indicative of a distinct Family (Pleo;
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podidse) in the Diprotodont section of the Marsupialia (Plates
LXXL, LXXIL), by Prof. Owen, C.B., F.E.S. ; and (4) Deseripiions of some minute Hymenopterous Insects (Plate
LXXIIL), by J. 0. Westwood, F.L.S. ; with Index and Contents, concluding the Volume, is now beiog printed oif, and will
be in the Binder's hands early, so as, if possible, to be delivered
to the Fellows on application on the Anniversary.
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2nd Ser. Yol. II. Part 1, containing a Monograph On the Grenus
Actinometra, Miill., with a Morphological account of a new Species,
A. polymorplia, from the Philippine Islands, by P. H. Carpenter,
M.A. (Plates I.- VIII.), is also well forward in Press, and, it is
expected, will be ready for delivery about the end of June.

It is requested that all communications forwarded to the Society
to be read before the Scientific Meetings be written out complete,
paged, and with proper references, fit for publication ; otherwise
Manuscript ought to be
there is possibility of their rejection.
clearly and legibly written on one side of the paper only, and
lengthened corrections, additional paragraphs, or other notes of
interpolation either pasted on fly-slips close to their proper places,
or written on separate pages, a, h, &c. being added to the consecuAll drawings for illustration
tive running number of pages.
should be accompanied by full descriptions.

MS. &c, may be addressed to the President, the Secretaries, or AssistantSecretary, at the Society's Apartments, Burlington House, Piccadilly, London.
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Memoranda concerning Communications, Manuscripts,
and Specimens for ExJiihition.
The Council

desire

it

to be understood that authors are alone

responsible for the facts and opinions contained in their respective
papers.

It

is

to be noted that the sequence of the papers as printed in

the Society's Journals do not in

of reading.

all

Some communications

cases absolutely follow date

of necessity

may

require re-

and others depend somewhat on exigenand convenience in printing, illustrations &c., which on

consideration of Council
cies

occasion
sible,

may

;

delay or expedite their publication.

however, precedence

especially

when not

is

As

far as pos-

given to date of reading of papers,

of too lengthy a character.

It is requested that all communications forwarded to the Society
to be read before the Scientific

Meetings be written out complete,

paged, and with proper references,

fit

for publication

;

otherwise

Manuscript ought to be
clearly and legibly written on one side of the paper only, and
there

is

possibility of their rejection.

lengthened corrections, additional paragraphs, or other notes of
interpolation either pasted on fly-slips close to their proper places,

on separate pages, a, b, &c. being added to the consecuAll drawings for illustration
running number of pages.

or written
tive

should be accompanied by full descriptions.

In cases of lengthened communications or others of a purely
where the author cannot be present at the

technical character, or

reading of his paper, as in the instance of Fellows resident abroad,
the business of the meeting and interest of the writer will be
greatly facilitated if an abstract for reading be sent in along with

the manuscript.

Specimens intended for exhibition at the Meetings during the
Maps, and objects intended to illustrate
papers to be read, ought, if convenient, to be sent to the Society's
Kooms not later than the forenoon of the day of Meeting in
Session, or Diagrams,

question, but earlier if possible, and with

memoranda concerning

same.

Communications intended to be made to the Society may be
addressed to the President, the Secretaries, or Assistant-Secretary,
at

the Society's

London.

Apartments,

Burlington

House, Piccadilly,

Membership akd Privileges.

'''
,

Any

Candidate for admission as a Eellow must be proposed on a
written Certificate, to be signed by three or more Pellows, from
their personal acquaintance with him, or knowledge of his character or writings.

Fellows, on their election, pay an Admission Pee of £6, and an
annual Contribution of £3, which latter may be compounded for at
any time by one payment of £45 in lieu of all future contributions.
Fellows residing abroad, and not compounding, are required to
provide such security for the payment of their annual Contributions as shall be satisfactory to the Council.
The Fellows are entitled to yqcqivq, gratis, all Volumes, or Parts
of Volumes, of the Transactions and Journal, that may be published after they shall have paid the Admission Fee
and they
may be supplied with any of the Society's publications at a reduction of 25 per cent, under the common selling prices.
They are
requested to apply at the Apartments of the Society, toMr.Kippist
Librarian, for such volumes as they may be entitled to, or be desirous to purchase but no volume can be A.e\\\eTedi gratis to a Fellow
whose yearly Contributions are in arrear, nor can any be delivered
unless applied for within five years from the time of publication.
The Library is open to the Fellows and their friends daily, between«the hours of 10 and 4, and on Meeting-days at 7 p.m. With
The
certain restrictions. Fellows are allowed to borrow Books.
Council-room, which is also used as a Eeading-room, is open daily
from 10 A.M. till 6 p.m., except on Saturdays, when till 4 p.m. only.
Public ATioKS.
;

;

—

Journals.
From Vol. IX. the Zoological and Bot&nical portions of the Journal have been published separately, and each
From Vol. XIV. Zoology, and
consists of Eight numbers.
Vol. XVII. Botany, the price of each separate number will be
3s. to the public, and 2s. 3i. to Fellows ; and that of each volume,
when complete, 24s. to the public, and 18s. to Fellows.
The First Series of the Transactions, containTransactions.
ing Botanical and Zoological contributions, is now completed in

—

twenty volumes

be supplied
or of the first
Index to the whole,
Any Fellow purchasing, at one time, ten or more
for £30.
volumes, may obtain tbose from the 1st to the 20th at £1 per
volume, from the 21st to the 25th at £2 per volume ; and single
volumes, or parts, to complete sets, may be obtained at the original
prices. The price of the Index to Vols. 1-25 is 8s. to the public, and
(is. to Fellows ; to Vols. 26-30, 4s. to the public, and 3s. to Fellows.
The Second Series of the Transactions is divided into Zoological

30 Vols.

Sets of the

first

to the Fellows at the reduced price of
twenty-five volumes, with the G-eneral

and Botanical

will

£20;

sections.

Ser.), containing eight Parts, and illusby seventy-three plain and coloured Plates is now published the last Part (8th), with Index and Contents, can therefore now be had by Fellows at the Society's rooms.
Vol.1. Botany (2nd Ser.) of this six Parts have already appeared,
and material for the conclusion of the volume is now in hand
and issue may be expected about the beginning of the new Session.

Vol.
trated

I.

Zoology (2nd

;

:

To facilitate scientific workers in obtaining any single paper published in the
Transactions without necessarily purchasing the entire Part in which it is contained, a few copies of each memoir have been printed off separately for sale.
Most of these (from Vol. 26 onwards) can still be had at the Society's Eooms.

