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PREFACE
The

ambifcion of this

volume

is

which beginners in the subject
course,

that

it

shall be one to

naturally have re-

will

and one which experienced observers may willingly

keep at hand
reference.

for

An

memory and ready

refreshment of the

attempt has been made in

it

to bring the

reader face to face with the vastness of the theme, to show

him how
to

variously

it

may engage

the

human mind, and

give him a groundwork of information

as to the objects

to be examined, with a side glance at the literature that

has discussed them.

known

It is not very generally

that the species of

Crustacea extend to a number of several thousands, and
that some of these species people parts of the ocean in

enormous swarms.
character

is

Of some

familiar

of the groups tlie general

to every one, but

there

are also

groups of which most persons either know nothing or
have not the least idea that they belong to the Crustacea.

The beginner,

therefore, will

have provinces of a new

world opened to his exploration.

be gratified.

The sporting

an unexhausted

territory.

There

instinct will

is

curiosity to

discover

many

In the manners and customs

PEEFACE

VI

of the creatures there

is

much

to afford entertainment,

and almost every new observer

finds

something singular

to relate.

In examining the structure both external and internal,
whether in new species or in those that have been long
established, the

acutest

ingenuity

is

excited and finds scope in the effort to explain

coveries already made,

has

down

its

be

Moreover, the highest

the meaning of the facts observed.

that,

may

powers of observation

trained and profitably employed.

we

For, judging

Nor need man

finding out something for his private

dis-

in supposing

are warranted

to the finest hair, every detail of every

motive and meaning.

by

organism

despair of

and personal

benefit

while investigating the physiology of a shrimp.
It is needless to insist that a

hundred volumes such as

the present would not suffice to discuss the subject in
its

bearings, since a hundred volumes

all

would be but a

small fraction of what has been already written upon

it,

and the incessant stream of publications widens and
deepens as

By
and
will

to

it flows.

the references

made

to

some

some of the most important

of the most recent

authorities, the student

be guided in general to adequate

lists

of literature.

In consulting these bibliographical notices he will be
perhaps as

much amazed by

writings as at

first

the multitude of writers and

by the multitude of the genera and

species of the Crustacea themselves.

consider

it

not

He

will

be led to

unreasonable that the present volume

should have been content to deal with one half of the
entire class, leaving the other half for a future occasion.

PREFACE

He

will recognise

vii

by a perusal of the mere

titles of

what

has been written, that no manual of this size could cope

with

all

the branches of the subject, without the certainty

of becoming a dry and repulsive catalogue.

Even

in

what

has been here laboriously put together the gentle reader
is

requested to remember that definitions are like the

sermon which the preacher was forced

to deliver,

but to

which, he reminded his hearers, they were under no sort
of compulsion to listen.

when he

but

interest,

A

time comes to the student

every word of a definition with eager

scans

then

till

it

will

do him no harm

to pass it

over with cursory eyes and a light heart.

In a volume of the International Series

it

would have

been inappropriate to devote to the British fauna more
than

proportional space, but I have thought that

its

it

would be neither unfair nor uninteresting to mention at

names

least the

been possible

them by the

One

of all the British species, so far as

for

latest

me

to collect

and best

them from and

it

has

correct

authorities.

personal matter remains to be noticed.

It

was

long the intention of Dr. Henry Woodward, of the British

Museum,

to publish in this Series a

Fossil Crustacea.'

'

History of Recent and

The continual pressure

of other engage-

ments has prevented him from accomplishing the congenial task.
rivalled
later

That, nevertheless, the results of his un-

knowledge of the extinct forms

will sooner or

be gathered into a compendium for general use

should be taken for granted.

he had collected

for his

The other materials which

purposed work, relating principally

to the characters of the living organism, are

still

in reserve

PREFACE

Vlil

for tlie service of a future

In the meantime

volume.

production of the present book was entrusted to
at his express desire.

myself and so well
in

my

ceal.

readers,

My

friendly

fitted to inspire

hands

an

confidence

initial

would, I think, be false modesty to con-

and favourable opinion of
if

my

circumstance so honourable to

best thanks are due to Dr.

be best paid
serving

it

A

my

my

Woodward
capacity

;

for his

they will

performance has succeeded in de-

it.

THOMAS
TuNBRiDGE Wells,
February

tlie

17, 1892.

R.
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A HISTOEY
OF

EECENT CEUSTACEA
THE MALACOSTBAGA
CHAPTER

I

OUTLINE OF CLASSIFICATION
is conceivable that by origin all the animals of the globe
belong to a single family. They now exhibit very great
Between a star-fish and a crocodile, for exdivergence.
Yet almost
ample, the cousin ship is obscure and remote.
all species may be included within a few principal clans,
and these are united one to another by a small number of
For the whole series the deintermediate forms of life.
tails of classification will vary with the increase of knowNo system has yet been accepted as final. One,
ledge.
which is sufficiently good for our present purpose, disThese are
tributes animals among nine leading divisions.
(1) the Protozoa, primitive animals, such as the Foraminifera and Infusoria (2) the Coelenterata, in which the bodycavity serves alike for circulation and digestion, a tribe
which includes sponges, corals, and jelly-fish
(3) the
Echinodermata or prickly- skinned animals, embracing the
sea-lilies, star-fishes, sea-urchins, sea-cucumbers, and a

It

;

;
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wormlike genus called Bcdanoglossiis (4) the Vermes or
(5) the Arthropoda (6) the Mollusca, among which
are the well-known oyster, snail, and cuttle-fish
(7) the
MoUuscoidea, containing the mollusc-like lantern-shells,
and the grouped animals of the Polyzoa, in some of which
;

Worms;

;

;

the so-called bird's-head organs amuse the observer
(8) the Tunicata, the tunic-clad or mantled animals, comprising the Ascidians, whether tough-coated or gelatinous,
and the Salpae which roam the sea in alternate generations solitary or connected in a chain ; (9) the Vertebrata,
with the important classes of fish, amphibians, reptiles,
'

birds,

'

and mammals.

with the central group of these nine that we are
So far as the name goes the Arthropoda
here concerned.
So far as the name goes,
are animals with jointed limbs.
therefore, cats and dogs and vertebrates in general might
But the name was given with
belong to this division.
reference not to the vertebrates, but to the vermes, for
originally tlie worms and arthropods were included in a
division called the Annulosa, animals of which the bodies
contain several annuli, rings, metameres, somites, zonites,
arthromeres, or segments, as they are variously called.
These two sections of the Annulosa are now severed, and
are distinguished by the circumstance that the one is, and
the other is not, provided with jointed limbs.
The Arthropoda are defined as animals which have
which
bodies composed of variously shaped segments
have jointed appendages attached to some at least of the
segments which have (in general) a brain united to a
ventral nerve-cord, or ganglionic chain, and which exhibit
It is

;

;

bilateral

None

symmetry.

of the other divisions will be found to possess all
For example, in the vertethese characters combined.
brata the nerve-cord is dorsal, in the mollusca the body is
unsegmented, in the vermes there are no jointed appendages. Instances, it is true, are to be met with of arthropods which do not themselves answer the requirements of
the definition, instances in which the body is unsymmetrical or unsegmented, and in which there are no articu-
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But in all these instances there is a period
the creature possesses, though it subsequently
loses, the characters which determine its place in classifilated limbs.

of

life

when

cation.

Under the Arthropoda are included five classes, two of
which are of very prominent importance in the economy
of the world.
The five classes are the Crustacea, Pycnogonida, Arachnida, Myriapoda, and Insecta. A sixth class,
the Onychophora, is sometimes added for the sake of the
peculiar genus Peripcltus, but for the present it may be as
well to give this the rank of an order among the myriapods, a class represented by the familiar but unfavoured
centipede.
The Arachuida contain spiders, scorpions,
mites, as well as some other less commonly known groups.
The Pycnogonida (or Pantopoda), the sea-spiders, at
one time included in the Crustacea and at another time in
the Arachnida, have some remarkable peculiarities, inasmuch as the ovaries of the female are found as a rule not
in the trunk of the body, but in the thighs of the legs, and
when the eggs are laid they are usually carried about not
by the mother but in packets upon the oviferous feet of
the male.
The Insecta are so strikingly distinguished by the
special number of their legs that this class sometimes
receives the name Hexapoda, the six-footed animals.
Beetles, bees, bugs, flies, fleas, moths, spring-tails, earwigs, grasshoppers, and gnats, in countless profusion people
the globe, sometimes disputing possession with man himself or rendering his life a burden, at other times offering
him service direct or indirect of no mean value. It is in
this class, and in this class only, that the present state of
science reckons the number of species not only by scores
of thousands but by hundreds of thousands, and even by
millions.
The class which stands nearest to the Insecta
in the multitude of known species is that of the Crustacea, but the interval is so vast that, properly speaking,
the Insecta are in this respect first with no second.
Of the numerous definitions which have been given of
the Crustacea, it w411 be s ifiicient to quote two. According
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to one of these, tliey are AquaticArthropoda, which breathe
They have two pairs of antennge,
by means of gills.
numerous paired legs on the thorax, and usually also on
The
the abdomen.' This is compendious and useful.
'

statements clearly exclude all the other classes of the
Arthropoda. They are also widely applicable among crustaceans yet of these animals there are some which are
not aquatic, some which have no gills, some which have
not two pairs of antennge, and some in which the paired
legs on the thorax are not numerous.
different definition was given by Professor Alphonse
Milne-Edwards in 1860, according to which the class of
Crustacea comprises all the segmented animals with branchial or cutaneous respiration, in which the body is pro;

'

'

A

'

vided with jointed limbs, whether permanent or transitory.'
The Insecta aud Myriapoda breathe by means of the airtubes called tracheae most of the Arachnida by means either
of tracheas or pulmonary sacs kuown as fan tracheae. From
all these, therefore, the definition separates the Crustacea in
a satisfactory manner, even though some terrestrial Crustacea combine tracheate with branchial respiration. There
are, however, some subordinate members of the Arachnida,
and the whole class Pycnogonida, in which the respiration is
dependent on the surface of the body and not on any special
organs. As it is only in recent years that the Pycnogonida
have been constituted an independent class, it was no
fault of a definition framed in 1860, that it included them
among the Crustacea, to which they were then supposed to
belong. They are in fact separated by many characters, one
of which is the possession of a proboscis, which is supposed
to have originated in the coalescence of the upper lip and
So far as is known, they are all marine
the mandibles.
On the other hand, those Arachnida which have
animals.
To
surface-respiration are apparently all air-breathers.
meet all existing requirements, then, the definition of the
Crustacea may be framed in the following manner
They are Arthropoda without terminal proboscis, with
respiration branchial or cutaneous, the latter only aquatic.
It is not to be expected that any legitimate definition
;

:
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of an extensive class will be largely descriptive, because
many features of wide range and great prominence are
likely to be missing in outlying and erratic members of
the group, and these consequently have to be passed over
unnoticed, in favour of less conspicuous, and of alternative,
or even of negative characters.
The name Crustacea is a Latin word of old standing.
Another and probably the original form of it is Crustata.
The animals clothed in a crust, a covering of more or less
flexibility, were distinguished by the ancients from the
Testacea, in which the test, as in the example of an oystershell, is hard and rocky, and like a potsherd more ready to
break than to bend. Dr. Johnson was of opinion that if
the terms of natural kuowledge were extracted from Lord
Bacon's works, few ideas in that branch of learning would
be lost to mankind for want of English words in which
they might be expressed.* Modern science would be much
hampered by such a limitation of its verbal resources.
Johnson's own dictionary during the last century does not
recognise the substantive, a crustacean.
The adjective,
crustaceous, it thus defines
Shelly, with joints not testaceous
not with one continued, uninterrupted shell.
Lobster is crustaceous, oyster testaceous.' The same dictionary defines and illustrates the word crab as follows
crustaceous fish.
Those that cast their shell are, the lobster, the crab,
the crawfish, the hodmandod or dodman, and the tortoise.
The old shells are never found, so as it is like they scale
:

'

;

;

'

A

'

and crumble away by degrees. Bacons Natural History.
The fox catches crab fish with his tail, which Olaus
Magnus saith he himself was an eye-witness of. DerhamJ
Shellfish, crayfish, and crawfish, are expressions still in
use, although the term crab-fish is no longer in fashion.
The uncritical ages had a tendency to regard as fish most
animals which came out of the sea, and a story is told of

off

'

a cook

who persuaded her Hebrew

pig became for
'

See

Edition.

A

all

mistress that a sucking

practical purposes a fish

Dk'tionarij of the English Language.
17D9.

by being made
Preface.
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to run a few steps into the ocean

and out again.

With

a

similar effort of the scientific imagination, the illustrious

Erasmus Darwin, when a schoolboy, excused himself for
eating roast goose during Lent by the scriptural axiom
that all flesh is grass,' and the goose therefore a species
of vegetable.
80 far as the name Crustacea implies a covering of any
considerable toughness, it is little applicable to some of
the parasitic members of the class, but in general much
more confusion than advantage follows from the displacing of long- established names in the effort after
If we are never to use the scientific
absolute accuracy.
designation of a group unless it exactly applies to all the
members of it, then what is to be done, one writer
'

rather maliciously asks, in the case of the species called
Homo sapiens ?
general though not a complete agreement prevails
in regard to the externa^ boundaries of the crustacean class.
The proper mode of subdividing it and the arrangement
of the subdivisions are subjects still open to much disAny final decision depends upon
cussion and dispute.

A

questions of genealogy which have yet to be answered.
In the mean time four sub-classes may be accepted, under
the names Gigantostraca, Malacostraca, Entomostraca, and
The Gigantostraca, or giant-shells, are the
Thyrostraca.
oldest in known lineage, and, as the name implies, fore-

They seem to be
most in the average of magnitude.
tending to speedy extinction. The Malacostraca include
forms highest in development and of most direct value to
mankind. The Entomostraca probably surpass the rest
in multitude of individuals, if not also of species, but are
The Thyrostraca, commonly
the smallest in average size.
called Cirripedia, though they fall short of the Entomostraca
in numbers, excel them in bulk, and are even more remote
iu outward appearance from any general idea of a crusta-cean, such as the better known malacostracan lobster, or
fish, might suggest.
The Greek word Malacostraca, meaning

the crab

animalsj

is

soft-shelled

practically equivalent in sense to the Latin
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Like that, it was originally adopted to
such creatures as crabs and crawfish and
prawns from such others as oysters and clams; not because of the absolute, but because of the comparative

word Crustacea.
distinguish

Were reasons wanted for dissoftness of their shells.
placing the name, they would not be difficult to find.
Many of the Malacostraca have shells harder instead of
In some Malacostraca
softer than those of some Mollusca.
the integument has ceased to be of the nature of a shell,
a parasitic habit having cancelled the need for such a
Moreover, the term suggests a false contrast
defence.
with the neighbouring sub-class of the Entomostraca, in
which as a rule the shells or skin-coverings are still softer.
The name Thoracipoda, not open to any of these objecBut
tions, has been proposed by Dr. Henry Woodward.
against this it may be urged that, by many students of
the Crustacea, the w^ord thorax is not admitted as a proper
technical term, and among others it is disputed whether
the word, if admitted, should apply to three, to seven, to
eight, or even to nine, of the crustacean segments.
Retaining, therefore, the ancient, familiar, and sufficiently euphonious word Malacostraca, the subdivisions
Two orders
of this sub-class may next be considered.
have been formed, named respectively the Podophthalma,
or stalk-eyed, and Edriophthalma, or sessile-eyed, crustaceans.
In the former the eyes are mounted upon stalks
in the
or peduncles, which are almost invariably movable
latter they are in continuity with the general surface of
the head, or, if raised above it, the ocular prominences are
That some species in both
unjointed and immovable.
orders are blind, gives a certain vantage-ground for the
These
disturbers of accepted names to follow their bent.
may also allege that the terms just explained have not
;

been at any time in undisputed possession. The Podophthalma have also been called Decapoda, ten-footed, while
the Edriophthalma have been called Tetradecapoda, or
of these names
and the first has the diswould apply to some Crustacea that are

fourteen-footed, Crustacea.

has found but
advantage that

little
it

favour,

The second
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not podophthalmous, and does not apply to others that
Instead of Podophthalma or Decapoda, Burmeister
are.
proposed Thoracostraca. To this, however, the objections
already m-ged against Thoracipoda will apply, with the
additional one, that the word has a termination which had
been already employed in two, and has since been employed in the third and fourth of the higher groups.
Some purists correct the word Edriophthalma, in accordance with its derivation, into Hedriophthalma. They may
correct on the printed page, but who can guarantee that
they will have their cherished aspirate pronounced ?
The stalk-eyed Crustacea are portioned out into four
sub-orders: 1. The Brachyura, or short-tails, such as the
edible crab; 2. The Macrura, or long-tails, such as the
common lobster, prawn, and shrimp 3. The Schizopoda,
;

or cleft-footed crustaceans, in certain points of structure
so near to the prawns and shrimps that at least one author

eminence classes them among the Macrura and 4. The
Stomatopoda, with feet converging about the mouth, creatures abundant in some waters, but rare in those that
wash the shores of Great Britain. A fifth sub-order, the
Anomura, or irregular-tails, has long been accepted, but
of

;

classification is disposed to distribute its members,
which include the hermit crabs and others of very curious
habits, between the Brachyura and the Macrura, from
which they may be supposed to have respectively diverged,
yet without losing all trace of family connection.

modern

The sessile-eyed Crustacea are at present divided into
three sub-orders, the Cumacea, Isopoda, and Amphipoda.
The Cumacea seem to have entirely escaped the notice of
the ancients, and among the moderns an accurate knowledge of their singular structure is not too widely diffused.
One of the genera earliest brought into notice received the
name of Cuma, a wave, and from this was formed the designation Cumacea for the whole sub-order, which is excluThe Amphipoda, which are common in
sively marine.
fresh as well as in salt water, were so named by the French
naturalist Latreille, as having feet extending in all directions, their

limbs at the same time having

much

diversity
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of form in correspondence with diversity of function. The
Isopoda, or equal-footed animals, besides being found both
in fresh and salt water, have more decidedly than the
Amphipoda extended their range to the dry land. The
name was invented by Latreille in ignorance of the great
number of species since investigated in which the feet are
Nevertheless the name
strikingly unlike and unequal.
may stand, just as a rose remains a rose even when it is
not rose-coloured. To these three sub-orders some authors
are disposed to add a fourth, the Tanaidea, while others,
though agreeing to withdraw these animals from their old
position among the Isopoda, would prefer to place them
among the Amphipods. The need for the change in either
direction has not yet been established.
The Entomostraca, by their name, which literally

means

testaceous insects, bear witness to an era in classification
when not only they but all other crustaceans were arranged
among the Aptera or insects without wings. As the forms
are multitudinous and very frequently microscopic, and as
moreover crowds of the species have only been made known
within recent years, it is not to be wondered at that the
internal arrangement of this sub-class, like that of the

preceding one, is still open on some points to discussion,
although there is a fair amount of agreement as to the
main lines of division. The method here followed distinguishes three orders, the Branchiopoda, Ostracoda, and
Copepoda. By Latreille the name Branchiopoda was applied to the Entomostraca at large. It signifies branchial7
footed, or animals in which the feet are in one way or
another adapted to serve the purpose of respiration. This
1. The Phyllporder is subdivided into four sub-orders.
carida, literally leaf-shrimps, derive their name from the
laminar or leaflike expansions with which their legs are
provided.
2. The Phyllopoda, the leaf-footed ones, owe
their name to the same characteristic, although by other
features they are distinguished from the Phyllocarida.
None of the Phyllopods are marine, although a few inhabit
brackish water or strong brine.
3. The Cladocera, which
are so called from their branched antennas, occur chiefly
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in fresh water,

and

where they are common, but inconspicuous,

to the ordinary observer little suggestive of the crus-

4. The Branchiura, represented by the carptacean type.
lice, are so designated from having a branchial tail which
actively assists in the function of respiration.
The Ostracoda, a title which might be interpreted as
the testaceous Crustacea, may be easily mistaken for minute
bivalve mollusca. Like the Branchiopoda they are divided
into four sub-orders, the Podocopa, Myodocopa, Cladocopa,
and Platycopa, in which names words meaning feet, muscles, branch, and broad, are respectively compounded with

the Greek word signifying an oar.
The Copepoda point at once to a connection with the
preceding order, inasmuch as there one of the sub-orders
derived its name from words signifying a foot and an oar,
while the Copepoda are indebted, to the very same compoThe
nents, in the inverse order of an oar and a foot.
actual structure of the animals to some extent justifies
this similarity of names, but in general appearance the
Copepoda, not being shut up in two-valved shells, are
widely different both from the Podocopa and the rest of
Three sub-orders are formed (1) the
the Ostracoda.
Gnathostoma, having the mouth well provided with jaws
(3) the
(2) the Poecilostoma, in which the mouth varies
Siphonostoma, having the mouth produced into a siphon
:

;

or tube.

The Gigantostraca are as
common. They are divided

rare as the Entomostraca are

into three orders, the MeroOf these, the first and
stomata, Xiphosiira, and Trilobita.
third are entirely extinct, so that the knowledge of them
is derived only from fossil remains.
The Merostomata have a name derived from two words,
meaning a thigh and a mouth, this singular combination
alluding to the no less singular fact that in these animals
the mouth is surrounded by a group of limbs which are
not only locomotive and prehensile, but also subservient
This peculiarity belongs likewise to the
to mastication.
Xiphosura, or sword-tails, which are named from the long
and sharp piece at the end of the body, their characteristic

THYEOSTRACA
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Some authorities hold that this order should
be removed from the crustacean class to that of the Arachnida.
The name of the third order, the Trilobita, refers to
the circumstance that they usually have the body divided
by two longitudinal dorsal grooves into three lobes. They
were extremely abundant in bygone ages, and the naturalists of the Challenger were continually in hopes that
they might obtain a living specimen or two from hitherto
unexplored abysses of ocean. But extinction appears to
have done its work with great thoroughness upon this
tail-spine.

order.

The

last of the sub-classes consists of the Cirripedia or

curl-footed animals.

meaning

'

The

name

alternative

valve-shells,' has the merit of

Thyrostraca,
agreeing in ter-

mination with the names of the other three sub-classes.
But it must be admitted that if it is objectionable to call
the whole group cirripedes when some have no cirri, it is

them all valve-shells' when
some have no valves. It is a triumph of the present century in minute investigation and comparative anatomy,
that has withdrawn the Cirripedes from the zoophytes,
worms, and molluscs, among which, at various times, the
older naturalists placed them, and that has given them
henceforth an undoubted position among the Crustacea.
They may be divided into five orders, or the first two,
the Pedunciilata and the Operculata, may be grouped
equally inappropriate to call

'

together as divisions of an order hitherto designated
Thoracica, in which the part called the thorax is provided
with cirri. The AbdomiDalia have the cirri only on the
The Apoda are without cirri, being,
so-called abdomen.
Lastly, the Rhizocephala
as their name implies, footless.
are a parasitic set, which send rootlike filaments into the
bodies of their hosts.
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CHAPTER

II

SPECIMENS
Collecting

To study adequately any branch
essential to have specimens.

of natural history,

it is

Many exemplary

forms of
Representatives of

Crustacea are not difficult to obtain.
the two highest orders in the group, the crab, the lobster,
the prawn, the shrimp, are exceedingly familiar, as these
creatures lie on the fishmonger's board, or are brought to
When the eatable parts have been contable for food.
sumed or otherwise removed, the debris is still of value
This refuse may be made to
for mental nourishment.
yi^ld more profit and pleasure than many a costly collecBy carefully
tion which can only be viewed intact.
separating the constituent parts of the head, the trunk,
and the tail, in each of the crustaceans above mentioned,
and comparing them piece by piece, the beginner will be
He
able to give himself a cheap but invaluable lesson.
will be surprised at first to detect likenesses in the corresponding parts of animals externally very distinct, and
afterwards he will be surprised at the differences in the
corresponding parts of animals which he has learned to
regard as closely connected. As his range of study widens,
he will find relationships established between forms which,
to any one unacquainted with the intermediate links, must

to have absolutely nothing in common. For instance,
while examining the gills of a lobster, he may chance to
observe some small orange-coloured specks, and may

seem

rightly conjecture that these are parasitic animals.
it is

scarcely conceivable that

But

any amount of genius would
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enable a man to discern, from a comparison of the lobster
alone with its entomostracan parasite, that they are alike
crustaceans, which is, nevertheless, known to be the case.
In a dishful of prawns it may often be noticed that one or
two of the finest have the head swollen on one side, as if
the creature were suffering from a face-ache.
There is no
special reason to suppose that the prawn thus affected is
suffering any great inconvenience. It is merely lending the
shelter of its carapace to a family of isopod crustaceans.
Comfortably ensconced in the bulging cheek-piece will be
found a misshapen animal of no inconsiderable size, in
general laden with innumerable eggs, and accompanied by
a far smaller partner, the father of the brood, symmetrical
in form^ and retaining some of the freedom of movement
which belongs to the young when first hatched, but which
Thus the zoology of
the mother has entirely resigned.
the breakfast table will supply examples of three very disThese examples are none the less curious
tinct orders.
because they happen to be common. Any one who is
content to examine them with care will thereby lay a
simple and solid foundation for all subsequent study in
the realm of carcinology.
The novice, however, need not be dependent on tlie
fishmonger for specimens. In cellars, gardens, hedges
and ditches, under flat stones, in dry moss, among moist
dead leaves, in the loosened decaying bark of trees, crustaceans are to be met with almost everywhere.
These are
the so-called wood-lice, including those known by the
trivial names of Pill-bugs and Slaters, Millepedes, and
Carpenters.
One species, small and white and slow in
movement, is frequently to be found in ants' nests, and
seemingly never elsewhere.
All this set of animals,
though air-breathing and living on land and often possessing great agility, belong to the Isopoda in common with
the marine species above mentioned that leads its apathetic
life within the carapace of the prawn.
From almost every little brook and pond in England
the amphipod, Ganunartis pulex, and the isopod, Asellus
aqiiaticuSy may be fished without difficulty and without
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stint of numbers.
Less commonly the innocent wellshrimps, which are also amphipod crustaceans, may be
obtained from wells. It may be proper to mention that
the well-shrimp is not poisonous, and that it flourishes in

any

water which

A

different view of
probably entertained by many owners of
wells, who are on that account unwilling to mention or
acknowledge its presence. From stagnant ponds various
species of Entomostraca may be obtained in vast abundance.
Some of the Phyllopoda are found only in brine
pools.
The brine shrimp, Artemia^ breeds in vast numbers in the mud of the great Salt Lake of Utah.
In
South America one of the Ostracoda very singularly dwells
its

character

perfectly wholesome.

is

is

on the leaves of a plant. The river crayfish and crustaceans parasitic on freshwater fish are pretty widely distributed.
Highest in known range of all the Crustacea
are the Isopods and Amphipods taken by Mr. Whymper at
a height of 13,300 feet on the Great Andes of the Equator.
In many parts of the world there are land-crabs, but none
of these live in the British Isles.
This is referred to as
follows in the
Narrative of the Cruise of the Challenger.'
'

In describing the

visit to Ascension Island in the South
Atlantic Ocean, the writer says
Land-crabs swarm all over this barren and parched
volcanic islet.
They go down to the sea in the breeding
season ; they climb up to the top of Green Mountain, and
the larger ones steal the young rabbits from their holes
and devour them. It always seems strange to an English
naturalist to see crabs walking about at their ease high up
in the mountains, although the occurrence is common
enough and not confined to the tropics. In Japan a crab
is to be met with walking about on the mountain high
roads far inland, at a height of several thousand feet, as
much at home there as a beetle or a spider, and crabs of
the same genus (Thelphusa) live inland on the borders of
streams in Greece and Italy.'
France and Germany, as well as England, have reason
to regret that the sunny south should have a monopoly of
these land or river crabs, for they are delicate eating, and,
:

'
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as writers of the sixteenth century inform ns, they are
much sought after for the tables of the Pope and cardinals.

From what

has been said it will be seen that those who
no inconsiderable opportunities of observing crus^ceaus of various kinds, dead or living.
The
common and_ easily obtaina,y^ specimens will, as a rule,
"^Tditfe
different parts of the world,
not be o^Jie^^&ine spt^c^fca
but th^^^ill often Mfcg to the same or closely allied
genera, 3sid they will in any case afford similar facilities
for study.
The traveller would do well to remember that
kinds easy to collect abroad or cheap to buy in foreign
markets will probably be rare in his own country, and
that therefore preserved specimens may be of future value
to himself or acceptable to his friends at home.
Passing, however, from inland resources to those of the
sea coast, the student will find an enormously greater and
an almost bewildering variety of forms to engage his attention.
Shore-crabs and hermit-crabs are often obtrusively conspicuous, as also are the operculate cirripedes
with their sharp-edged shells coating large surfaces of
rock.
When a flat stone is lifted, not unfrequently a
small specimen of the edible crab may be seen nestling in
the mud.
If the position is chosen in order to gratify
the sense of smell, one would be inclined to adapt the
words of the poet to the situation, and say that crabs want
but little here below, but want that little strong. Clinging to the under surface of a stone, a group of the broadclawed Po7xeUana, the hairy porcelain crab, will often be
found.
They try to look as if they were not there, or they
endeavour to slidder rapidly away. If one is seized by
the claw, it will adhere as tenaciously as it can to the
rock, and sometimes end the unequal contest by relinquishing the claw and running off without it. The lobsterlike Galathea, under similar circumstances, is ready either
to fight or run, a very Achilles for courage and speed.
Specimens of the masked crab and of various spider crabs,
and of others not commonly found alive upon the shore, are
often to be met with upon it when an obliging gale of
wind has thrown their carcases landward. The common
live inland enjoy
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shrimp will sometimes attract attention by making an
abrupt spring, after which it sinks softly into the moist
sand, from which its imitative colouring makes it barely
distinguishable.
The stretches of sand on the shore,
which to unobservant or inexperienced eyes might seem
quite barren and deserted, are olten teeming with crustacean life. The upper and driest zone will be riddled with
the burrows of the sand-hopper. Lower down several other
species of amphipods lie at a very small depth beneath the
surface.

Little biting carnivorous isopods are there,

and

In some localities
Cumacea can be found, but never very far from the waves,
nor, when they are present, must it be expected that these
animals will make a striking feature in the landscape.
They are remarkably unobtrusive.
Where rocks and
rock-pools and various kinds of seaweed abound, and
especially on sheltered coasts, a very large number of
species of amphipods and isopods may be obtained, these
being in most instances distinct from those found in the
sand.
Here is to be seen Orchestia, the shore-hopper, a
near ally of the sand-hopper, Talitrus.
Here are two of
the marine species of Gammarus, and examples of their
cousins Melita and Mcera^ all of which, when on land, slip
or wriggle along on their sides, and have in consequence
been irreverently spoken of as scuds.' Many other forms,
including some of the Caprellidas or skeleton-shrimps, can
be obtained by examining tufts of the finely branched seaweeds.
At the lowest ebb of the spring tides, a day or
two after new moon or full moon, species may be obtained
which are rarely or never procurable higher up on the shore.
Several of the isopods, however, may be taken, independently of the lowness of the tide, roaming among the
coarser weeds, and mimicking in various ways the colours
around them. The rocks which look least interesting,
having no vegetation except the short black crumbling
foliage of the Lichina pygmcea, supply the curious Campecopea hirsuta, an isopod easily to be confounded with the
leaves of the tiny plant which shelters it.
Found among
cirripedes at low tide, however, it displays much brighter
occasionally others that are vegetarians.

'
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Where wooden piles have been driv^en into the
shore within tide-marks, the part which the water reaches
is almost sure to be very soon attacked and taken possession of by two or three very distinct crustaceans, the two
constant companions being the strange amphipod Ghelura
colouring.

name signifying the boring claw-tail, and
a perhaps equally mischievous isopod, known as Limnoria
lignorum, or the Gribble. With these is frequently associated one of the cheliferous isopods, the species Tanais
vittafus in England, and Tanais filiim in America, not concerned, it may be, in making the excavations, but only
terebrans, with a

using them

when made.

Some Amphipoda and Isopoda

shelter themselves in sponges

and some in the branchial

sacs of Ascidians.

Many free-living Copepoda may be obtained in rockpools and by washing seaweeds, others from various Ascidians. Those parasitic Copepoda, which are commonly
known as fish-lice, may often be procured by examining
fishes when first brought to shore, and before they have
on the fishmonger's board.

New

species of Crustacea have sometimes been discovered

by the

been prepared

for display

examination of the contents of a

same repository
of already

fish's

will also occasionally yield

known

stomach.
This
good specimens

species.

are all marine, most of them impatient
even of brackish water, although one species, Baldniis
improvtsus, Darwin, will live contentedly for some time in
water that is quite fresh. Several species are obtainable
between tide-marks. Many attach themselves to the sub-

The Cirripedes

merged

make

and to other floating objects. Some
in sponges, corals, or shells, and in conspecimens not sought for their own sake are

sides of ships,

their

sequence

home

frequently distributed by the commerce of which their
dwelling-places are the more direct object.
For the Gigantostraca collectors in England must
content themselves either with fossil or with imported
species.
In New England, the horseshoe crab, Limulus
polyphemus, may be had at or just below low water.
By availing himself, then, of those Crustacea which
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live on land or in shallow waters, or on the coast, and of
those specimens which are brought to shore either as or in
connection with articles of food, the student may obtain a
thoroughly representative collection. Closely as all the
easily accessible localities and resources have been already

among them he will
add new species to the long roll of
In many of the forms that are
those hitherto known.
common and abundant, and that have long been familiar
to science, he may, by diligent observation, find features
searched and examined, even from
find it

still

possible to

One
of great interest that have heretofore escaped notice.
discovery he will almost certainly make, that the objects
of his study do not deserve the epithets of contempt and
At
disgust so freely lavished upon them by the ignorant.
every step he will be increasingly charmed by the striking
characters which different species exhibit, by the delicate
grace or the intricate mechanism of the separate parts, and
by the marvellously varied adaptation of the different organisms to their diverse modes of

life.

however, in the waters of the ocean, from the
surface down to the abyssal depths, that the vast majority
Of the lower limits of
of the Crustacea are to be found.
the so-called bathymetrical distribution a good general
idea may be formed from the results of the dredging and
trawling carried on by the Challenger, during a voyage
Of the Brachyura
of nearly seventy thousand miles.
indeed, only a single specimen of a single species was
taken so low down as 1,875 fathoms. Mr. Miers, who
This is the
named it Efhnsn (Ethiisind) challenger i^ says
greatest depth at which any Brachyurous crustacean was
taken by the expedition, and also, I believe, the greatest
hitherto recorded for any species of crab.'
It was not,
perhaps, to be expected that members of the highest order
in the class would either need or condescend to penetrate
into the very, lowest regions, where light and heat and
vegetation, not to speak of cheerful society, must at the
best be very scanty and extremely scarce. The very genus
Ethusa^ with its sub-genus or neighbouring genus Ethuslna^ seems to apologise for frequenting levels beneath its
It

is,

:

'
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natural rank by including the forms which, as Mr. Miers
observes, evince the greatest degree of degradation from
the Brachyuran type.'
It approaches in fact the group
which till recently held a distinct position under the name
of the Anomura.
Of these Dr. Henderson observes that
they occupy an intermediate position between the Macrura
and the Brachyura, in regard to the limit of depth at
which they are found, the more highly specialised forms
being, like the Brachyura, found in shallow water and at
moderate depths, whereas the more primitive macruran
types extend to the abysses of the ocean.
The single and
singular specimien on which the species Tylaspis ayiomala,
Henderson (see Plate VII.), was established, 'came from
the greatest depth at which any anomurous crustacean_^,v
was taken by the Ghallenffer,' the depth in question being yj
2,375 fathoms. In the Macrura two genera, Bentheskymus a.-/^^
and Gennddas, instituted by the late Mr. Spence Bate,
jS^
\
descend to 3,050 fathoms, and have nowhere been foundkJ^^t-/^^
A^
dwelling with less than 300 fathoms of water above them.
It is not perhaps surprising that most of the specimens
were brought up in a soft, pulpy, and collapsed condition,' for it is calculated that each perpendicular mile,
that is, each 880 fathoms of water, exercises a pressure of
As
a ton upon each square inch of an animal's surface.
long as the fluids within correspond with those outside the
body, there is a state of comfort and efficiency, but when
this equilibrium is suddenly destroyed, not only a crustacean but any other creature is likely to feel. weak and
'

.

'

discomposed.
Of the Schizopoda Boreomysis ohtusata, Sars, was taken
from a depth of 2,740 fathoms. On the other hand the
Stomatopoda are content with far less profound explorations.
Mr. W. K. Brooks reports that they are usually
found in very shallow water, and with the exception of the
specimen of Squilla leptosquilla, taken in the trawl by the
Challenger in the Celebes Seas from a depth of 1 15 fathoms,
and a specimen of Lysiosqiiilla armata, which Mr. S.I. Smith
found in the stomach of a Lopholatilus from 120 fathoms,
they are all from very moderate depths.' The Gliallenger
'
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found a cumacean as low down as 2,050 fathoms, but some
years earlier the Swedish Spitzbergen expedition obtained
the appropriately named Diastylis stygia from the still lower
deep of 2,600 fathoms. The Isopoda extend down to 2,740
fathoms, the Amphipoda possibly, but by no means cerAmong the Entomostracans, a Phyllotainly, to 2,500.
carid species came from 2,550 fathoms, Ostracoda from
2,750, the strange copepod, Pontostratiotes abyssicola,
Brady, from 2,200, and a parasitic copepod, Lerncea ahyssicola, was attached to a deep-sea fish brought by the trawl
from 2,400 fathoms. Lastly, of the Cirripedes the great
Scalpellmn regium was dredged from a depth of 2,800
fathoms, the character of these animals giving more certainty than can be had with free-swimming Crustacea,
that the specimens actually came from the depth assigned.
In the use of trawls and dredges with open mouths, there
is always a chance that specimens may be captured in the
course of lowering or hauling in the instrument, instead of
while it is being dragged along the ocean floor.
By this
means the record of the occurrence of specimens at astonishing depths is left open to some question.
Yet on
the whole there is fair reason to believe that most of the
principal groups of Crustacea have representatives capable
of supporting existence in regions of dense gloom, with
a temperature icily cold, and under a column of water
from two to three miles in height. Many species, indeed,
of the Crustacea show a preference for a frigid climate,
since where this condition prevails their swarms are far
vaster and their bodies more bulky and solid than in
waters less cold. These Polar forms, therefore, find no
inconvenience, but the reverse, in the unheated tempera-

ture of the great depths, and though probably many of
possibly pass the tropical waters at or near
the surface, far down there is a suitable water-way for
them from one pole of the earth to the other.
It is rather the task of national expeditions than of
any private collector to procure the exceptional forms
which the remotest abysses of the sea have yielded and
may be expected still from time to time to yield. There

them could not
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are, ho\Yever, unstinted riches of natural history which
the ordinary student may obtain with comparatively simple
means. By the use of the towing-net from a boat, especially after sunset in warm and calm weather, numerous
larval forms of Crustacea are to be obtained, as well as
adult forms of various orders.
By dredging in a few
fathoms, or even in a few feet, of water, species enough
to occupy weeks and months of study may often readily
be secured.
For this work sheltered bays and inlets
are favourable.
When the dredge brings up apparently
nothing but rugged pebbles and the worn shells of departed
molluscs, these are not to be despised.
Among them may
be found the little crabs of the genus Ehalia, at the first
glance perhaps rejected as if pebbles themselves.
Rare
Tan aids may come creeping out of the crevices of an old
oyster shell.
When sea-weeds are brought up in the
dredge, they are not to be cast aside after a hasty examination as unproductive.
They should be placed in a
vessel of shallow water, and, though the crafty inhabitants
lie close, they will eventually come forth.
Sand and
muddy ooze scraped from the bottom requires to be passed
through a sieve or stirred about in a pailful of sea-water.
After the stirring, and before the animals have time to
regain the sand, the water must be poured off through a
muslin bag which will retain the desired specimens. Some
species, besides the edible ones, may be obtained by a sort
of systematic fishing.
dead crab, for instance, let down
in a lobster-pot, will attract one species or another according to the locality, the clan trooping to the feast in hundreds and thousands till they have consumed every par^
tide of the dainty repast. The voracity, indeed, of some
among the smaller Crustacea is such, and their numbers in
some places so enormous, that they have been known in a
single night to clear all the tiesh off" a dead seal.
To such
appetites almost any carrion is a sufficiently alluring bait.
There is little need for surprise, under the circumstances,
at the label on certain museum specimens, intimating that
they were pulled off" the head of a bear let down to the
bottom to be cleaned.' Some of the Amphipoda attack the

A

'
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head and other parts of the whale while the monster is still
alive.
On the other hand, whales and seals, and fishes
large and small, swallow down the Crustacea in a trulywholesale manner, and so prevent these prodigiously
prolific animals from producing a complete block in the
Independently of this interestcooler parts of the ocean.
ing exchange of courtesies, which consists in alternately
eating and being eaten, there is another kind of association between crustaceans and other animals, known as
commensalism. In this the one creature lives, not at the
expense of the other, but merely in companionship with
Thus, on the common starfish thei'e is found a threadit.
Though the starlike minute species of the Caprellidge.
fish is very frequently to be met with on the shores, its
companion Faricumbus typicus (Kroyer) is only seen on
dredged specimens, so that apparently this tiny animal
has the sense to disengage itself when its host is being
Some of
driven into an unsuitable or dangerous position.
the Amphipoda Hyperidea are very frequently to be found
upon jelly-fishes. One of the Gammaridea, Iscea Montagui,
Milne-Edwards, appears never to have been found except
upon the Spinous Spider Crab, Maia sqidnado, for clinging
to which its feet, with their serrate widened extremities,
A French zoologist, M. Edouard
are peculiarly adapted.
Chevreux, some five or six years ago, was searching this
interesting crab for its already well-known commensal,
when to his surprise, among the algas and hydrozoa, with
which the carapace is usually decked, he found not only
the species he was in search of, but no less than twentytwo other species of Amphipoda into the bargain. Maia
^

On the other
not found far to the northward.
distinct crab, but with some external resemblance to it, Lithodes maia, is not found far to the
Such facts of distribution are often of sciensouthward.
For instance, with regard to the comtific importance.
paratively narrow strip of land which separates North
from South America, the geologist will desire to know how
far the crustacean fauna of the sea on one side of the
sqidnado

is

hand a very

•

Formerly Podalirius typicus.
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A close
isthmus cdiTesponds with that on the other.
agreement would dispose him to consider that not so very
long ago, in the large measurements of geological time,
the Atlantic and Pacific may have been connected by a
From great divergence, such as is known
natural canal.
to exist in the molluscan fauna, he would infer that the
passage existed, if ever, only at a very remote period. In
the large freshwater lakes of Southern Sweden, it was discovered Fome thirty years back, that a remarkable marine
fauna existed, and the inference ingeniously drawn from a
review of all the connected facts has been, that these sheets
of water were at one time part of the sea, but have been
Upon
cut off from it by the gradual elevation of the land.
this supposition, w^hile the water was gradually losing its
saltness, its marine inhabitants, with equal steps, were
becoming habituated to a freshwater existence. But it
must not be forgotten that the transfer of marine animals to
brackish and fresh waters may take place by various modes
of migration quite independently of geological changes. It
has been noticed as curious, that shells, insects, and plauts,
inhabiting fresh water, are of comparatively few species,
but those few very widely distributed. Mr. Belt ingeniously remarks that, in the oscillations of sea and land, the
oceanic and continental domains, though shifting, are continuous, whereas every freshwater area is liable to be again
and again completely overwhelmed. By this means the
freshwater species of narrow range may be entirely destroyed, and only families of wide distribution will survive.
The application of this theory to the Crustacea is worthy
of study, but the facts which it is designed to explain do
not embrace the whole of the globe. The Isopod Asellus
aquaticus and the Amphipod Gammarus pulex are obvious
instances of freshwater species with an enormous range.
Yet from the fresh waters of the Malay archipelago the
Asellidas and Gammaridge are said to be entirely wanting.
On the other hand, Professor Max Weber has recently
observed that, while Europe can show but seven species of
freshwater decapods, the Indian archipelago can boast of
more than eighty.
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CHAPTER

III

MAGNITUDE
In zoology, size attracts attention in comparison witli
two standards. Man contrasts the bulk of an animal
either with the average in his own order or with that of
An
the group to which the particular animal belongs.
elephant is a huge beast, not in competition with a whale,
but with a human being. A hornet less than a man's
As
little finger is a monster beside a house-fly or a gnat.
in all classes the majority of individuals conform pretty
closely to the average magnitude, the mind becomes
trained to regard the exceptional extremes with wonder,
often not unmingled with admiration when the mass is
not smaller but greater than common. Among the Crustacea
there are forms, not indeed surpassing all others in
diminutiveness, but at any rate so exceedingly small that
the sharpest eyes could perhaps never have found out that
they were crustaceans without the aid of the microscope.
Here it is that the philosophical naturalist sometimes finds
chief reason to marvel, in perceiving the whole machinery
of life, enabling active locomotion, nutrition, and reproduction, with senses, a power of choice, and the capacity
for feeling pleasure and pain, all packed away as neatly

and conveniently as possible in so extraordinarily small a
For preliminary studies creatures of more concasket.
siderable compass hold an obvious advantage, and with
most observers it is rather the giants of an order than
the dwarfs that are deemed especially remarkable and
worthy of the notice which they are fitted readily to
engage.

Some

of the old writers probably understood
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that tlieir readers would take more interest in a large
crustacean than in a small one.
For this reason, no
doubt, Olans Magnus declares that between the Orkneys
and the Hebrides there lives a kind of lobster so larofe and
strong that it can catch a swimmer in its claw^s and
squeeze him to death. His picture, as will be seen, represents a bearded man as a mere plaything in the lobster's
arms.
The human race is avenged in the companion
picture, where a lobster twelve feet long is itself being
ruthlessly devoured by a rhinoceros whale.' Though these
myths are many centuries old, they still have an amusing
interest to the Anglo-Saxon from having been localised in
British waters.
It is, however, very extraordinary that
at the beginning of the present century a travelled French
naturalist of eminence should have accepted a statement
little differing from that of Olaus.
L. A. G. Bosc in 1802
published his Natural History of the Crustacea, containing a Description of them and their Manners,' in the Introduction to which he says
It is related that on the coasts of the isles of America,
where the crabs are in great profusion, they engage during
the pairing season in desperate conflicts, which often result
in the death of numerous individuals, and always in the
loss of a great many of their limbs.
It does not appear
that the Crustacea of Europe ha/e this custom ; but their
small numbers, and the perpetual hunting after them, do
not permit so easy an observation of their habits, as in
'

'

:

'

warm

countries, where it is said that they are of a size so
monstrous, that they attack men, and have eaten several,
amongst others the famous sea captain Francis Drake
(Francois Drack), who, although armed, could not avoid
^

this fate.'

This passage is still retained in the revision of 1830,
edited by the well-informed Desmarest.
The story appears to have been derived from De Paw's
Recherches
Philosophiques sur les Americains
(t.
i.
p. 245), a
work which describes the death of Drake as follows
'

'

^

^

Histoire Naturelle

leurs 3IceuTS, p. 149.
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This navigator having landed on the Isle of Crabs in
America, he was there immediately surromided by these
animals
although he was armed, although he made a
These monstrous
stout resistance, he had to succumb.
'

;

crustaceans, the largest

known

in the world, cut in pieces

with their claws his legs, his arms, and his head, and
gnawed his carcase to the very bones.' ^ There are some
elements of truth in this blood-curdling story. It is true
that Drake died in the West Indies.
It is true that he
landed on Crab Island. It is true that he met with huge
crabs.
But he died on board his own ship of a sickness
brought on by disappointment, and his body wrapped in
The Crab Island
a leaden shroud was buried in the sea.
on which he once lauded w^as in the Eastern not the
Western Main, nor did he lose his life upon it. The landing was in the course of his successful voyage round the
world, and it was not the crabs that ate Drake, but Drake
and his people that ate the crabs, of which a single one,
they afterwards said, was sufficient to make a meal for four
men. That might well be, if the crabs at all resembled
the giant crab of Australia, Pseudocarci/ms gigas (Lamarck),^
in which the carapace is said to be sometimes two feet in
breadth, and in which one of the claws of the front pair
attains a vast bulk.
Such crabs as these may be thought
to justify a statement in Linschotten's Voyage to Goa,'
according to which, To the South of Goa^ at a place
called iSt. Peters Sand, there are Crabs so great and
numerous, that Men are forced to keep a good Watch to
defend themselves, for if they get one in their Claws it
'

'

costs

him

his

life.'

No

crustaceans, however, either extinct or extant, can
compete in size and power with those fabled by Olaus
and De Paw. In the far distant Silurian age the fossil

genus Pterygotus among the Merostomata is supposed to
specimens of the whole crustacean class.

afford the largest

Nouvelle Biograplde gencrale, edited by Hoefer, 1. 14, p. 737. 1855.
author's name appended in parentheses by custom signifies
that he is responsible only for the species, and that this no longer
stands in the genus to which he had assigned it.
*

^

An
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probable that some of them attained
and a breadth at the widest part of the
body of nearly two feet. The sculpture on the carapace,
like conventional feathers drawn by some old Assyrian
artist, is thought to have led the Scotch quarrymen to
call these giant fossils by the quaint name of Seraphim.^
Great as their size was, their organisation would have
Their
little fitted them to cope with an armed knight.
nearest living allies belong to the genus Limulus^ in which
the eastern King Crab, Limulus moluccaiius, attains a
breadth of a foot by a length of two feet, although, to be

The remains make

it

a length of six feet

sure, nearly one half of the length consists only of a great
Among the Brachyura, Japan possesses a
caudal spine.
species which is certainly from one point of view a rival
in size to the largest Pterygotus^ and may almost seem to
justify the old mythical narratives, for Macroclieira Kcimi^feri^
de Haan, as a specimen in the British Museum shows, can
span eight feet, and it is said that sometimes even eleven
feet are within the compass of the outstretched arms ot
the male.
But portentous as we must allow these dimensions to be, the animal is after all only a spider crab, with
comparatively weak and spindly legs, and a carapace
which seldom if ever exceeds twelve inches in either
length or breadth.
The fossil Trilobites, which compose the third order of
the Gigantostraca, include indeed many species of inconsiderable size, but they are also represented by forms such
as Ascq^hus tyr annus Murchison, about a foot long, and
others in the genus Faradoxides, measuring twenty-one
^

inches.

Among

the spiny lobsters or crawfish, a

New

Zealand

Falmurus tumidus, has recently been described by
Mr. T. W. Kirk as measuring twenty-four inches from the
tip of the beak to the end of the tail, and as having the
carapace very much swollen, and measuring 21^ inches in
circumference. The European Palinurus vidgaris attains a
species,

length of 18 inches, also without including the antennae,
'

H. Woodward, Transactions of the PalccontograjfldGal

1866, p. 42.

Society,
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which are sometimes considerably longer than the animal's
The common lobster, though less bulky in the
trunk and with more slender antennas, attains an equal
length, or by inclusion of its long and powerful claws
might claim in this respect far to exceed the weak-limbed
Falinurus.
There is an Australian crayfish, Astacopsis
serratus (Shaw), from ten to twenty inches long, and
weighing some pounds, which makes a fine show when
compared with the much more modest dimensions of the
English crayfish. In the same way Leander serratus (Penbody.

nant), the

common prawn

of British markets,

is

humbled

by contrast with Palcemon carcimis, the river prawn of the
West Indies and Guatemala, of Surinam and the Ganges,
with its lobster-like size of twelve inches long. Palcemon
lar, from the Pacific Islands and India, exaggerates one of
the characteristics of the genus to which it belongs, inasmuch as a male specimen five inches in length will have the

—

second pair of legs nearly eight inches long much longer,
body which carries them. The Hermit Crabs appear to attain their maximum at about eight
inches, a length not inconsiderable, seeing that it has to
be accommodated to the vacant shell of a univalve mollusc.
One, however, of their near kindred, Lithodes camschatica
(Tilesius), has sometimes a span of four feet.
This makes
its hermitage not in the shell of a mollusc, but in some
cranny of the rocks. From this fastness it takes vengeance
on the crab-eating octopus, and is itself so firmly lodged
that it cannot easily be dragged out, except in fragments.
Of shrimps, Pasiphcea princeps (S. I. Smith), dredged by
the Albatross in 1883, may be accepted as the leader,
seeing that it is not only far larger than any of its own
genus hitherto known, but by its length of more than
eight inches and a half, it exceeds all examples of kindred
therefore, than the

gene

I

a.

Among

the Schizopoda the more familiar species are
quite the reverse of bulky.
specimen of Gnathophausia
ingens (Dohrn), measuring from the tip of the rostrum to
the extremity of the telson or tail 157 millimetres, or
G^ inches, is spoken of as possessing a truly gigantic size

A

'
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a Scliizopod.'
It is also said that this form ranks,
the largest by far of all hitherto known
Schizopods,' although in truth an allied species in the
same genus, Gnatkophausia gigas, v. Willemoes Suhm,
obtained by the Challenger from a depth of 2,200
fathoms, measures 142 mm., or 5f inches.
Both of these
species, with one or two others in the same genus, such as
GnathopJiausia Goliath, A. Milne-Edwards, far surpass
most of those in the sub-order, the length usually ranging
from half an inch to two inches.
Of the Stomatopoda, some are no more than threequarters of an inch in length, but of the species Lysiosqidlla maculata (Fabricius), a male specimen, presented
to the naturalists of the Challenger by the King of
Amboina, fell short only by three- sixteenths of an inch
of measuring a whole foot.
The Cumacea are a feeble folk. In some species the
slender frame, with trunk and tail and tail appendages all
told, does not exceed, or even equal, a tvvelfth of an inch.
Only the arctic Diastylis Goodsiri (Bell), occasionally yields
a Goliath of an inch and two-fifths.
In the Isopoda there
is a far greater range of size.
Within a single genus,
Eurycope mutica, Sars, which measures about one millimetre and a third, is contrasted with Eiirycope gigantea,
Sars, which reaches 33 millimetres, or about an inch
and a third.
Anilocra gigantea (Herklots), measuring
three inches and a third, would seem a veritable monster
in this sub-order, were it not far surpassed by the extremely exceptional Bathynomus giganteus of Alphonse
Milne-Edw^ards, which is nine inches long by four inches
broad.
This prize was fished up by the United States
Survey steamer Blake, under the supervision of Alex.
Agassiz, from a depth of 955 fathoms, in the region of the
Gulf Stream, to the north-east of the bank of Yucatan
to the north of the Tortugas.
Among the Amphipoda,
none yet discovered reach more than about half the dimensions of this groat Isopod.
At the other end of the scale
for

'

therefore, as

^

'

II mesure, en effet.pres de 0", 23 de long sur 0™ 10 de large.
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there are Gammarids, Hyperids, and Caprellids, of microscopic proportions, but for colossal species each Amphipod
division must be content to compare its members one with
another, rather than with the outside world.
In the
threadlike Caprellidea, some of which might be regarded
as creatures of only one dimension, the Challenger species,
Dodecas elongata, by help of its antennae and hind legs, can
stretch over a space of three inches.
In the Hyperidea,
Rhahdosoma armatam is not quite so thin, but its length
is greater, since the tip of its rostrum is sometimes nearly
five inches distant from the extremity of its caudal appendages. In the same section the remarkable genus Cystisoma
has species which combine a length of four or five inches
with the respectable breadth and depth of an inch in the
amplest part of the head. The chief boasfc of the Gammaridea is JEurijthenes gryllus (Lichtenstein in Mandt).
The first specimen observed of this full-bodied animal was
three inches long and two inches and a quarter round the
waist.
It was disgorged in the far north by a wounded
Twenty-seven years later it again attracted
arctic petrel.
scientific attention, singularly enough the specimen this
time coming from the far south, for it was taken from the
stomach of a fish caught off" Cape Horn.
Its body was
nine centimetres long and three deep in other words, more
than three and a half inches in length and more than one
inch in depth. In recent years the apparent anomaly of its
occurrence both in arctic and sub-antarctic waters has been
explained by evidence that it can make itself at home in the
intervening expanse, since in 1883 the American steamer
Albatross captured a specimen over four and a half inches
long, in deep water off the middle Atlantic coast of the
United States. This must be regarded as the bulkiest of
the Amphipod a yet known.
The Entomostracans make their position in the world's
^

—

* It is doubtful whether the change of this
name to XipJioceplialus
armatus, as proposed by Dr. Bovallius, can be justified, since the
name XypMccphale was only given by Eydoux and Souleyet on Guerin's
authority in trivial not in scientitic form, an ill-spelt French name for
a genus rather hinted at than established or defined, the name moreover not being definitely given but only contingently suggested.
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far more by their incalculable numbers than by their individual measurements.
In regard
to the Phyllocarida, Dr. Packard remarks that the palseozoic species were gigantic in size, some being about a foot
or more in length, while our recent Nebalia is less than an

economy remarkable

The new

species, Nehaliopsis typica, Sars, however,
the magnitude of modern examples to an inch
and three-fifths.
The Phyllopoda can exhibit Estheria
californica, Packard, in a shell 16 millimetres long, ten
broad, and four thick, and AjJtis Newhernji, Packard, with
the carapace, the abdomen behind the carapace, and the
slender caudal appendages, each an inch long.
But the
amplitude more usual in the sub-class may be estimated
by the respect paid to such a species as Bythotrephes
crassicauda^ Ijilljeborg, 5 mm. long, one of the Cladocera.
This is a colossal species of a fifth of an inch
Among
the Ostracoda, Grossoplwrus imperator, G. S. Brady, is
one third of an inch long, and with good reason Dr. Brady
cannot restrain his admiration of this noble species, certainly the largest of the known Cypridinid^e.'
In the Thyrostraca or Cirripedia a total length of two
or three inches will deserve and earn the lordly epithets
of eximium, regiwn^ and gigas, but the Patagonian Balanus
p)sitt(Jbcus (Molina), which grows rapidly and is
universally
esteemed as a delicious article of food,' attains six inches
in length by three and a half in diameter, and a specimen
has been found no less than nine inches in length, though
only two and a half in diameter.
Of the pedunculate
species, Lepas anatifera, the cotnmon Goose Barnacle, can
grow a stalk more than a foot long. Darwin says
The
largest specimen which I have seen had a capitulum two
inches in length ; the longest, including the peduncle, was
sixteen inches.'

inch.

may extend

!

'

'

:

'
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CHAPTER IV
ON STRUCTUEE

The body

of a crustacean

is

externally divided into a theo-

of segments and paired appendIn the Malacostraca, it generally exhibits a more or
ages.
less clear partition into head, trunk, and tail, or, as these

retically constant

number

parts are sometimes called, cephalon, thorax, and abdomen.
There is indeed a rather bewildering supply of alternative
names, which it is needless for the moment to discuss.
The objections to the use of the word thorax have been
Throughout the sub-class, however,
already mentioned.
the head is found to be united to some portion of the trunk,

and to denote this variable combination the convenient
word cejjhalo-tJiorax is very frequently employed for the
It is a matter of opinion
region covered by the carapace.
whether the full number of true segments should be
reckoned as twenty or twenty-one, since that which is
called the telson, and which is regarded by many authors
as the terminal segment, is considered by others not to be
a true twenty-first segment, but a median outgrowth of the
Scarcely ever can the whole number be distwentieth.
tinguished in one and the same animal. As the Entomostraca always have more or fewer than the theoretical number, there is some need for the eye of faith to include them
The foundation of the integument
in the reckoning.
which forms the external skeleton of a crustacean is a
tolerably flexible substance called chitin. This is hardened
and consolidated by being impregnated with calcareous
salts, and the absence of these leaves the skin the requisite
flexibility for acting as a joint between one hardened part

WHAT
and

But the

IS

A HEAD
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?

themselves are sometimes
two or more segments
have coalesced. This is not a merely arbitrary statement,
for, comparing the Malacostraca one with another, the
conclusion cannot be avoided that a single segment is
limited to a single pair of appendages.
Segments which
are not independent in one of the families will be found
well articulated in another, and those which can least
boast of freedom nevertheless frequently point to an original independence by some suture or groove, if not by the
actual separateness of the segmental ring in some small
anotlier.

consolidated, and then

part of

No

joints

it is

said that

its circuit.

rigid definition

is

to contain the animal's

possible of a head.

mouth, and

may

It is

bound

be expected to

include the brain and organs of the senses of sight and
hearing, smell and taste.
In birds and in mammals its
limits are conveniently defined by the neck, but in the
Crustacea there is no such obvious constriction separating
it from the trunk.
Consequently its true limits here are
still a subject of dispute, which cannot be settled offhand
by an appeal to the cervical groove, even when that is conspicuous.
By various authorities the first five, six, or
seven segments have been assigned to the head, and in the
higher Crustacea it might not unreasonably be regarded as
comprehending the first nine. This will be understood
from a consideration of the form and functions assumed by
the several appendages, only thos3 in front of the monthopening or directly contiguous to it being accepted without
dispute as cephalic, although others in variable number
are concerned in the operation of feeding.
Glancing along the whole line of limbs, as the outgrowths from the segments have some right to be called,
twenty pairs in number, we find them successively devoted
to seeing, feeling and otherwise perceiving, feeding and

presumably tasting, grasping and striking, walking and
digging, swimming and leaping.
But although the order
in which they act may thus be generally stated, there is
not unfrequently a transfer of function from one part of
the line to another. The feelers may be employed to assist
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swimming or climbing or clasping. The moutli-organs
The
of one group are the grasping weapons of another.
walking legs of one set are elsewhere adapted for swimming. There are also other functions conjugal or maternal

in

in which the swimming legs or the walking legs may take
part, while the breathing apparatus, simple or complicated,
may be connected with the mouth-organs or limbs of the
trunk or both, or else with the swimming organs of the

These and other
commonly called the pleon.
curious modifications are largely made use of in classifying
the Crustacea, and to understand the unavoidable intricacies of any system of arrangement, the outgrowth of each
seofment should be studied, in some form the less abnormal
tail-part,

the better.
1

.

The

first

This

almic.

is known as the ocular or ophtharticulated in the vSquillidas, but only

segment

is clearly

occasionally in other groups, as in the macruran PlesiIts individuality is in no
onika muproducta, Sp. Bate.
way indicated in the sessile-eyed Crustacea, in some of
which the eyes pretty well cover the whole dorsal surface
In the Brachyura and Macrura its original
of the head.

independence can often be traced, but it is in these chiefly
attested by the pair of movable appendages which it
Now, just as it is thought
almost invariably carries.
that all the segments represent a common original type
variously modified, a similar view is applied to all the
appendages that arise from the segments.
The resemblance, in fact, is often very obvious between
the antennae and the swimming feet between the laminar
maxilla near the mouth and the opercular and breathing
between the maxillipeds, which are inplates in the tail
struments of nutrition, and the ambulatory legs of the
trunk so that a connection, at first sight very improbable,
is satisfactorily established between them all, when the
comparison has been sufficiently extended. Yet it demands some exercise of faith on the part of a novice to
accept the declaration that this homology holds between
No two parts of an
the claw of a lobster and its eye.
animal could well be more unlike in appearance and func;

;

;
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It is unusual to think of a creature's eye as one of
limbs, for only by a figure of speech do we describe a
person as grasping the whole situation at a glance. Nevertheless, there are very few inclined to dispute that the
ticn.

its

eyes of the Podophthalma have really been developed upon,
appendages by nature equivalent to the rest of the series.
Any one acquainted only with the extremely short-stalked
eyes of some of the crabs might be excused for thinking
this view extravagant, but its improbability is lessened
when we observe the long-stalked eyes of the Angular
Crab, Gonoplax rhomhoides (Linn.), or those of the macruran
Leucifer Reijnaudii, Milne-Edwards, or those, again, of
Eretmocclris longicaulis (see Plate XIIL), a shrimp in.which
the eye is projected on a support actually longer than the
animal.
Moreover, the ocular appendage, besides being
articulated tathe head, is itself composed of two or three
articulations.
In the fast-running Ocypode cursor (Linn.),
the peduncle is extended beyond the cornea of the eye,
and terminates like an antenna in a pencil of long hairs.
There is one instance on record in which the eye of a kind
of lobster, Fanidirus iieiiicillatus (Olivier), has been observed
to develop a jointed antenna-like lash, while the companion eye remained normal. This evidence is parallel
to that on which a botanist infers that the petals of a
flower are by origin modified leaves when he sees them
occasionally assuming the form of the unmodified leaf.
2. The second segment carries the first pair of antennae, sometimes called the inner or upper, or, w^ithout
epithet, the antennules.
In the Malacostraca normally
these appendages consist each of a three-jointed peduncle
and two flagella or lashes, composed of many joints or
few, the inner or secondary flagellum being not unfrequently absent altogether or rudimentary. In some instances, and in the Amphipoda Caprellidea and in the
Entomostracan Copepoda not as an exception but as the
rule, the first antenna are larger than the second, from
which it results that the diminutive name antennides is
rather convenient than appropriate.
The superior size,
however, is no indication of higher rank, but rather the
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These organs are sometimes most dwindled in
which can claim a decided precedence over others
Thus they
in which these appendages are well developed.
are short in the crabs, but long in the lobsters and shrimps,
and short in the normal Isopods, but long or large as a rule
in the Amphipoda, and within the Amphipoda they are

reverse.

families

short in the Orchestidte, a family that claims superiority
its tendency to terrestrial habits.

by

Those who have made themselves acquainted with
Professor Huxley's volume, The Crayfish,' in the International Scientific Series, will be aware that in describing
a crustacean appendage he names the first two joints the
29rotoj)odite, which bears at its extremity on the inner side
For
the endopodite, and on the outer side the exopodite.
these terms the shortened forms exopod and endopod will
here be preferred exopod for exopodite, endopod for
endopodite and protopodite combined and peduncle will
be used for a variable number of basal joints. In the first
antenna the peduncle consists, as already stated, of three
joints, and by this circumstance the rule which widely
prevails elsewhere that the so-called protopodite ends with
the second joint of an appendage is broken without any
Moreover, that which by its ''function and
obvious cause.
in general by its superior size appears to be the main
branch is here the outer one, and not as usual the inner.
It is conceivable that the exopod is wanting, that the main
branch or principal flagellum is the true endopod, and that
the secondary flagellum is an independent outgrowth.
For the reasons mentioned, and some others, Dr. J. E. V.
Boas considers that the first antenna are not homologous
with the following limbs, but that both they and the
stalked eyes ought to be regarded as limb-///re sense
organs.
That besides being organs of touch, they are
frequently organs of other senses, seems to be beyond
doubt.
In the Macrura at large the first joint contains
an auditory apparatus. Sometimes the cavity is provided
with a well-formed otolith or ear-stone. In the lobster
and crayfish, Mr. Spence Bate says, the perforation is
long, narrow, and slit-like, the aperture being scarcely
'

—

—

'
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and opens into a calcified chamber, more or
with particles of sand, which are voluntarily
placed in position by the animal soon after casting its
exuvium.' But while the higher Podophthalma have the
organ of hearing thus placed, there are some the
jMysidte
which, extraordinary to relate, carry it in the
tail (see Plate XIIL).
In some of the Amphipoda otoliths
have been detected in connection with the brain, not in, but
behind the antennae. In general, the antenuae are furnished with delicate plumose hairs, the vibrations of which
assist in the conveyance of sound to the auditory nerves.
ISimilar hairs in the Mysidce are connected with the caudal
otoliths.
The principal flagellum of the upper antennae
is frequently furnished with a number of smooth setee or
filaments, which were at one time described as auditory
cilia, though there was nothing to support this guess at
their function, and though the term cilium was inappropriate to the shape of these rod-like membranous filaments.
appreciable,
less filled

—

—

was noticed by various naturalists of eminence that the
form were much more abundant in the adult
males than in the young males or in the females. Leydig
supposed them to be not auditory but olfactory organs,
and Fritz Mliller independently came to the same conclusion, adducing in support of it their stronger development
in the males, as in other cases male animals are guided by
It can scarcely be
the scent in pursuit of the females.
It

setfe of this

that their olfactory function is as yet absolutely
proved, but they are evidently not well jjlaced to serve
the sense of taste, and for the senses of sigbt, hearing,
and touch, there are other organs much better adapted,
so that these glassy filaments, to be sensory organs at all,
are in a manner forced back upon the sense of smell.
The secondary or inner flagellum, according to Dr.
Boas, is wanting in all genuine Nauplii that is, in the
earliest larval stage of the crustacean.
Its after developsaid

—

ment conforms

to

no known

rule, since in

some species

it

not found at all, in others it is only rudimentary,
whereas, on the other hand, among the Macrura it is not
nnfrequently much longer than the outer flagellum. Mr,
is
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Spence Bate suggests that its function may consist in piotecting and keeping clean the mass of cilia and filaments
attached to the outer branch.
In some genera of the
Macrura, for example Palcemon and Alpheus, the principal
flagellum divides at some distance from its base into two
In the

branches.

Squillidse, also, there are three flagella.

The third segment

carries the outer, under, or second
antenna3, sometimes called simply the antennae in distinction from antennules.'
They are rarely absent, as in the
females of some Amphipoda. More often they are strongly
3.

'

developed, in some instances exceeding in length all the
which carries them, the joints of the
In the
flagellum or lash being then very numerous.
Malacostraca the peduncular portion embraces the first
five joints.
The exopod, when developed, as it generally is in the Macrura, very commonly has the form
of a thin plate known as the antennal scale, in Latin
squama, while those who love long words are privileged to
rest of the animal

When

laterally extended this
keeping the animal upright in
the water, a position which would otherwise with difficulty
be maintained by long-bodied forms. In some Crustacea,
the scale, though present, has not a laminar character,
and it is then spoken of as the acicle. The first, or basal
call it

the scaphocerite.

broad scale must

assist in

is not unfrequently soldered to the
wall of the head, and very often carries a tubercle in connection with the green gland,' of which the function is
supposed to be renal, though it has not been with certainty
determined. That this tubercle is of some importance
may be inferred from the fact that in some cases where
the antenna itself is obsolete the tubercle persists.
It is not a little singular that up to thirty years ago
or later, many naturalists of eminence regarded this tubercle as connected with the auditory apparatus, which they
assigned to the base not of the first but of the second
Milne-Edwards in 1834 refers to the researches
antennae.
of M. Savart, who had discovered that the stretching of a
fine elastic membrane over an opening was one of the
circumstances best adapted to promote the appreciation of

joint of the peduncle,
'
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membrane Milne-Eclwards considers
now under discussion,
and in some of the Brachyura he and his colleague Audouin

sound.

Just such a

to exist at the base of the antennae

had investigated an inner apparatus capable of increasing
the tension of the disk at the will of the animal, an
arrangement which he compares with that of the auditory
ossicles and the tympanic membrane of the human ear.
It is only with reluctance that this description of a natural
In some species, such as
telephone can be relinquished.
the common rock lobster, Palinurus vulgaris^ there is a
stridulating apparatus in the basal joints of the second
antennae, and it is obviously unlikely that a sound-producing organ should have been developed in an animal's ear.
4. The fourth or mandibular segment is of great importance, since from this, or from it in conjunction with
the preceding segment, the carapace is developed. Its
appendages also, the mandibles, yield in value to very
few of the other organs. In form they vary extremely,
but are for the most part of powerful structure. Their
edges meet over the mouth-opening between the upper lip
and the lower. The trunk of the mandible is frequently
massive, with a projecting, finely denticulate, grinding
surface called the molar tubercle, and a thick or thin dentate
cutting edge, often having also a variety of spines between
It is not seldom surmounted by a
these two processes.
narrow piece, commonly called its palp, which never in
Very
the Malacostraca consists of more than three joints.
rarely, and only among the Entomostraca, one of the joints
of the palp has an outgrowth supposed to represent the
Since theoretically the exopod always arises
exopod.
from the second joint of an appendage, it is argued that
the trunk of the mandible must represent the first joint.
But to this it may be answered that the exceptional outgrowth just mentioned is perhaps not an exopod, and that
at any rate in the first antennae there is a similar outgrowth from the third joint. In Euchceta glacialis, Hansen,
and some other Entomostraca, the mandibular palp divides
Seeing that the
into two branches from its second joint.
first joint of a crustacean appendage is very rarely of large
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question whether the trunk of the mandible
not represent a coalescence of the first and second
joints, or even of the first three or four joints.
The latter
supposition would explain the circumstance above noticed
that its
palp or terminal portion in the Malacostraca
never exceeds the number of three joints, though it may
be reduced to two or one, or may vanish altogether (see
Plates XII., XV., XIX.).
On the inner side of the mandible there is sometimes, adjoining the cutting edge, a
plate which more or less closely imitates that edge in its
character.
It has now been made probable that this
secondary plate is a modification of one of the spines above
noticed, and, as if to show the plasticity of nature, sometimes the series of spines mimic the secondary plate.
The upper and lower lip seem best to be regarded as
modifications of the integument, where it is turned in to
form the alimentary canal, commencing with the oesophasize, it is a

may

'

'

gus or gullet.

An

American

very clever

little

Miss J. M. Arms, however, in her
work on Crustacea, in Alpheus Hyatt's

lady,

Guides for Science-teaching,' maintains that the leaves of
the lower lip are independent outgrowths or buds from
the integument, as much as any other pair of appendages;
and the fact that the parts of the segment to which they
must have belonged have disappeared, or cannot be readily
found, is,' in her opinion,
an argument of doubtful
'

'

'

weight.'

The theory that

all

the apj^endages of a crustacean are

either legs or modified legs will strike a casual observer
as rather strained in its application to the mandibles.

That a crab should adapt the basal joints of a pair of
limbs for masticating its food may seem as unlikely and
absurd as that a man should have teeth on his elbows,
and should draw them up in front of his lips for the
purpose of biting and chewing whatever he wished to put
into his mouth.
To prevent all cavilling, however, on

King Crab, Limnlus, is so
obliging as to ignore the ordinary mouth organs, and to
use the bases of its actual walking legs as mandibles.

this point of the theory, the
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5. Close up to the lower lip, and as little leg-like as
any of the appendages, are placed the first maxillae. They
are almost always thin and foliaceous, with few joints, and
those few not easy to distinguish.
The pattern is extremely variable. The functions are obscure. There are
sometimes strong fringing spines which may assist in
dividing the food.
There are plumose hairs, some of
which may be connected with the sense of taste. The

position of these organs has also suggested that they

may

be useful in preventing the escape of food from the
lateral angles of the mouth.'
It is with these that some
authors close the number of true cephalic appendages.
Of those which follow some are frequently, but none with
the same constancy, developed into mouth-organs.
6. The second maxillge, when present, have generally
the same thin flattened character as the first, but their
structure is often more complicated.
Among other peculiarities they have in some of the higher groups a membranous expansion or large lamina on the outer side,
'

frequently termed the flabellum or fan, and compared by
Milne-Edwards to a ventilating register (see Plate XL).
This species of valve is in constant and rapid vibration, in
most cases forcing the water which has aerated the gills to
pass out in front, so that a new supply may be introduced

but in some crabs (as Dori^JjJe, Ranina^ Leuaccording to de Haan the water is introduced in
front, and passes out behind.
HuxJey supposes that this
valve may represent the epipod, that is to say, the branch
which is given off by the first joint of an appendage, or
else that it may be a combination of the epipod of the first
joint with the exopod of the second.^
Professor Sars regards it as the exopod,^ while Dr. Hansen considers that
In those Crustacea which
it springs from the third joint. ^
have the branchiae either not enclosed in a chamber or in
one remote from the head, this part of the maxilla is either
absent or rudimentary (see Plates XVL, XIX.).

from behind

;

co'sia)

2

(The scaphognathite.)
The Norwegian North Atlantic Expedition Crustacea,

^

Oversifjt over

'

note,

I'he Crayfish, p. 170.

and

p. 252.

p. 21.

de paa Dijm^ihna-Togtet indsamlede Krehsdyr,

p.
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The appendages of the seventh segment are disfrom the two preceding pairs by the name
maxillipeds, meaning maxillary feet or jaw-feet, because
they often conspicuously combine the function of a mouth7.

tinguished

organ with the general appearance of a crustacean leg.
This is very much the case in the Amphipoda, where they
conclude the series of cephalic appendages, having here
something of the opercular function which they exercise
still more conspicuously in the Isopoda.
In the Copepoda,
which- are content with one pair of maxillae, there are two
pairs of foot-jaws,' in regard to which the singular discovery has been made that they belong to a single segment,
and yet do not violate the rule that a single segment is
limited to a single pair of appendages.
By tracing tlie
process of development Dr. Claus made it clear that they
were in fact the exopods and endopods of a single pair of
limbs, which had separated so as to wear the appearance
of two distinct pairs, which is much as if the radius and
ulna in the human arm were to become independent and
produce a four-handed man.
In the higher Crustacea these appendages, without
being divided, are only the first of a series of three pairs
Their forms vary exceedingly in the
of maxillipeds.
different groups.
Sometimes the endopod is seven-jointed
like an ordinary limb, at others the terminal part is
reduced to insignificance. Often the epipod and exopod
are important both in size and function.
8. In regard to the eighth segment, a difficulty arises
as to how the appendages should best be designated.
In
some groups, such as the Amphipoda and Isopoda, they
belong not only in theory but in fact to the trunk, and
they have in these groups been called gnathopods, a word
which, like maxillipeds, means jaw feet, and which was
chosen to indicate that they grasped the food in a jaw-like
manner. But in the higher Crustacea these appendages
practically belong to the mouth and not to the trunk,
their general appearance and functions allying them
closely to the preceding pair.
Under these circumstances
it seems best to call them the second maxillipeds.
For,
'
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though it has been sti'ongly urged that one and the same
term ought to be applied to homologous parts throughout
the whole crustacean class, either nature has opposed the
rigid application of such a system, or the wit of man has
not yet been able to devise appropriate terms.
It may here be mentioned that the full number of
joints for a malacostracan trunk-leg is seven. With a view
to uniformity of nomenclature, the afflicted naturalist has
for many years had to deal with these seven under the
following names
Coxa, basis, ischium, merus, carpus,
propodus, dactylus, which respectively signify hip, foot,
socket of thigh joint, thigh joint, wrist, forefoot, and
finger or toe.
Originally the names were longer, all being
podites, from coxopodite to dactylopodite, to the use of
which the philosophic French still adhere, though the
time-saving Anglo-Saxon has for the most part rejected
them. Among other difficulties in this terminology under
either form, it has to be remembered that the basis is the
second, not the basal joint of the limb.
The more reasonable plan is now being widely followed of naming these
joints simply according to their numerical order, the coxa
being called the first joint, and the dactylus the seventh.
But the older names have still to be borne in mind by
those who study the older literature.
Even the numbers
are attended by a very unfortunate element of confusion.
The late Axel Boeck, when introducing the use of numbered joints, was studying the Amphipoda, in which the
first joint of a leg is seldom, if ever, free.
Taking into
account, therefore, only the six free joints, he called the
second joint the first, and made the finger the sixth, instead
In treating separately of the Amphipoda or
of seventh.
Isopoda, many naturalists have followed Boeck's usage as
reasonable and convenient. But when other Crustacea are
considered in which an appendage has the first joint or
perhaps all the seven joints free, they must be numbered
from one to seven, and w^ienever a comparison is needed
between the limbs of the Edriophthalma and those in
other groups, two different systems of numbering the
joints cannot fail to be highly embarrassing.
It must
:

—
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further be noticed tliat there are Crustacea in which one
or other of the joints, most often the fifth, is itself multiarticulate, thus adding to the normal number, which on
the other hand is still more frequently diminished bycoalescence, absorption, or complete failure of develop-

ment, affecting various parts of the limb.
9. The ninth segment carries a very important and,
at the same time, very variable pair of appendages, which,
as the third maxillipeds, have in the higher Crustacea the
same kind of opercular character that has been noticed as
pertaining to the appendages of the seventh segment in
some of the lower groups of the Malacostraca. In his
celebrated and valuable work on the Crustacea of Japan,
de Haan made great use of these third maxillipeds for
classifying the Malacostracan group in respect to families
and genera. The various joints of the endopod by their
shapes, relative size, number, and mode of articulation
one with another, have yielded a multitude of characters.
In the Amphipoda, where the appendages of the ninth
segment are not mouth-organs, but constitute the second
gnathopods, they are commonly the most powerful limbs
of the trunk, being, no doubt in general, the animal's most
In the Isopoda, on
efficient weapons for holding its prey.
the other hand, they are to be called gnathopods only by
courtesy, being in general little distinguishable from the

following pair of limbs.
10, 11, 12, 13, 14. The appendages of the five following segments have been and may sometimes conveniently
be called perseopods, which means walking-feet. Among
the Amphipods and Isopods they are usually adapted for
walking, and in those groups the trunk, to which they are
attached, is often called the peraeon, intended to signify
Among the crabs and lobsters, and
the ambulatory part.
various other crustaceans, however, the first of these pairs
is by no means adapted for walking, but ends in large
claws or nippers, on account of which they are known as
the chelipeds, and Mr. J. E. Ives proposes to call the four

following pairs cruripeds, wliich means leg-feet, while
Dr. A. S. Packard, unaware of what was intended by
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ba3nosome,' a

word of precisely the same sense. The epithets chelate
and suh-chelate are of constant occurrence in descriptions

A

limb is chelate when it has joints that
of Crustacea.
Generally this
will act together like a pair of tongs.
character is produced by the hingeing of the seventh joint
When
a considerable way down on the side of the sixth.
the seventh joint or finger can be folded back upon the
sixth, although the latter is not produced into any tliumblike process to

oppose

it,

the limb

is

then said to be sub-

chelate, the claw being in that case partial,

though often

extremely efficient. The possession of chelae is not conlined to the first pair of so-called per^eopods, although it is
seldom elsewhere that they attain a monstrous development. They may occur on any of the pairs, and on several
In connection both with the maxilliin the same animal.
peds and the perteopods there are developed in great
variety of form the branchise or gills, also the plates of the
marsupium, wherein, in some groups, the eggs are retained
and
for a time after their discharge from the ovaries
again, in some groups, the exopods are developed as swimming organs.
The vulvae, or uterine openings of the
female, belong to the sternal, that is the ventral, side of
the twehth segment, while the genital openings of the
male occupy a similar position in the fourteenth segment.
In those Crustacea which have the basal joints of each
pair of legs brought close together, the openings in question have been transferred from the wall of the trunk to
the first joint in each of the last pair of legs in the male,
and of the antepenultimate pair in the female.
15, 16, 17, 18, 19, 20. The remaining segments belong
to the tail or caudal portion of the animal, which has been
termed the pleon or swimming-part, a convenient and
often a very appropriate name, although on the other
hand there are plenty of crustaceans which do not and
cannot use the pleon to swim with. The first five of these
segments frequently have appendages that are really
natatory and may properly be called pleopods, swimmingfeet.
But some or all may be wanting, or rudimentary,
;
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They may be partially or
the Stalk-eyed Crustacea they
are often used in the female for retaining the eggs during
an early period of development or hatching.
In the
Amphipoda the fourth and fifth pairs are more or less
adapted for springiug, and bear the name of uropods, or
tail-feet.
This name is also given to the appendages of
the twentieth segment whenever they are present.
These
are prominent features in the Cumacea and most other
Edriophthalma, and in the Macrura they combine with the
telson to form the powerful tail-fan, for which Mr. Spence
Bate has proposed the Greek name rhipidiira (see Plate X.).
In the Copepoda there is a caudal furca,' homologous with
the caudal rami in the Nebaliidae, which must be distinguished from the terminal uropods of the higher Crustacea,
as being not true limbs, but more properly representing a
bipartite terminal segment.'
21. The telson is extremely variable in form and
relative size, and sometimes by coalescence with the preceding segment shows little trace of independent existence.
The intestinal canal opens on its under side. It
is sometimes deeply cleft, as though the two terga, or
dorsal plates, of a body-ring had come apart.
To prove
its claim to be regarded as a segment, the most effective
argument would be to show that it sometimes carries
appendages after the fashion of all the other segments.
Bell, in the
British Stalk-eyed Crustacea,' says that he
has frequently observed appendages to the telson of the
common prawn, Leander serratus (Pennant), in the form
of extremely minute points attached to the very extremity
of the segment, and moveable.'
Spence Bate says, In
some genera, or even families, the telson is posteriorly
rounded, as in the Astacid^e
in others it is anteriorly
hard and calcareous, and posteriorly soft and membranous,
as in the Synaxidea, a circumstance that is suggestive of
a distinct relationship of the two parts, the anterior
which carries the anus belonging to the normal somite,
or devoted to other purposes.
entirely branchial.

Among

'

'

^

'

'

'

;

'

p. 35.

8ars.

Ecj)ort on the P/njUocarida coUeGicd by H.M.S. Challenner,
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is still
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its

more strongly suggested

appendages.
in the genus

where the separation of the posterior from
is clearly defined by a distinct membranous articulation, and the posterior portion is divided
The older genus Porcellava is
into two lateral lobes.'
even more to the purpose than Cheiroplatea, and Miss
J. M. Arms, in the Manual before referred to, considers
Comparing a species of it with
that it settles the question.
Cheirojjlatea,

the anterior division

^

the lobster, This curious little crab,' she says, possesses
a telson with an unmistakable pair of appendages attached
to it, proving that this part is really a ring whose appendages are wanting in the lobster.' It must, however, be
remarked that neither in the Porcellanid^ nor in the Galatheid^e do these apparent appendages of the telson ever
become freely articulated with it, and as they are the last
to put in any appearance at all, and then only in a late
stage of the animal's development, it remains a question
whether they may not be dividing lines of the telson
rather than appendages arising from it.
In the internal organs of crustaceans the differences
One writer has even
are as great as in the external.
undertaken to classify the Brachyura according to the
Unless this part of the
structure of their stomachs.
'

'

organism were tolerably complicated, it will be easily understood that it would not afford sufficient variations for such

But though, for establishing a really natural
system, every stage of an animal's development and all its
parts ought to be studied and taken into account, surely
a system atist ought to aim at founding his classification
as far as possible on the most accessible stages and the
At any rate the general
parts most easily observed.
student will have little inclination to arrange his collection by investigating in the different specimens the walls
of the stomach and the teeth and hairs within it. although
he may occasionally be pleased to observe in that of the
a purpose.

lobster the three horny-looking grinders, the central one
'

Spence Bate.

lewjer, p. xlviii.

Beport on the Macncra collected by H. M.S. Chal-
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of which has from of old been fancifully called the lady
The character of all the internal organs of
in the chair.'
'

FtG.

1.

—A

lobster's stomach opened to show the teeth, the central one of which has
been supplied with eyes, uose, and mouth, to represent the lady in the
[Herbst]
'

chair.'

crustacean, as exemplified in the crayfish, has been
already discussed in detail by Professor Huxley in a previous volume of this series. It may here, therefore, suffice
to recall that in a crustacean the heart is dorsal, the nervechain, with the exception of the brain, ventral, and the
alimentary canal central, having in proximity the hepatic
lobes or liver, and the testes and ovaries.
Some of the
more or less striking peculiarities which prevail in different
groups in regard to these organs are reserved for mention
as occasion offers in the description of the several suborders and their families.
The following table supplies a synopsis of all the
leading groups of the Crustacea.
The literal meaning
of the various names has been explained in the first
chapter
a

:
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Class.

Crustacea.
Sub-classes.

Gigantostraca.
Entoraoslraca.
Malacostraca.
Tliyrostraca (or Cirripedia).

Malacostraca.
Orders,^ ,-

Edriophthalma.

Podophthalma,
I

Sub-orders.

Siob-urders.

Cumacea.

Brachyura.
Macrura.
Schizopoda.
Stomatopcda.

Isopoda.

Amphipoda.

Entomostraca.
Orders.
Copepoda.

Ostracoda.

Branchiopoda.

I
I
I

Sub-orders.

Sub-orders.

Sub-01'ders.

Gnathostoma.

Phyllocarida.

Podocopa.

Phyllopoda.
Cladocera,

Myodocopa.

Poecilostoma.

Cladocopa.
Platycopa.

Siphonost ma.

Brancliiura.

Gigantostraca.
Orders.
Meroslomata.

Xiphosura.

Trilobita.

Thyrostraca (Cirripedia).
Orders.
Thoracica.
I

Sub-orders.

Pedunculata.
Operculata.

Abdominalia.

Apoda.

Rhizocepliala.
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CHAPTER V
THE SUB-CLASS MALACOSTRACA

The head and trunk

are together composed of thirteen,
an ophthalmic ring be included, of fourteen segments. The caudal part or pleon is composed of six segments and a telson. The trunk is clearly distinguished
from the pleon, but some part of it is always more or less
To every segment normally
closely united with the head.
or,

if

belongs a pair of jointed appendages. The eyes are either
pedunculate, and limited to two in number, with rarely a
pair of accessory ocelli, or they are sessile, and then generally two, but sometimes four, or with the components
There are two pairs of antennae, a
variously distributed.
Of the next
pair of mandibles, and two pairs of maxillge.
eight pairs of appendages, from one to three are maxillipeds, organs of the mouth, the remainder, from seven to
five in number, being prehensile or locomotive.
All these
are typically seven-jointed. Like the second antennae and
second maxillae they may either have or be without an
exopod on the second joint, and they may also have or be
without an epipod on the first. The six pairs of appendages of the pleon, when present, generally have an
exopod.
The last pair almost always differs in character
from the rest. The paired appendages of the mouth work
from the sides, the oral aperture itself being fringed by
the labrum or upper lip above, and the bifid labium or
short oesophagus leads up into the
lower lip below.
stomach. The intestinal tube terminates in the under side
The heart which is dorsally placed has
of the telson.
lateral openings for the entrance of the blood that has been
oxygenated in the branchiaB. These slits are in one, two,

A
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or three pairs, only in the SquillidaG exceeding that number.
The ganglia of the same pair are situated close to

may stand a little
the dorsal and lateral extension backwards
and generally also forwards of one (or two) of the cephalic
segments a shield or carapace is formed covering at least
some part of the trunk and sometimes all of it.
The above characters will suffice for a descriptive defione another, though the commissures

apart.

By

it may be proper to remind
the reader that the segments are sometimes so intimately
coalesced that their separate identity is entirely obscured,
and that moreover almost any pair of the appendages, even
one so seemingly indispensable as the mandibles, may in
certain cases be missing.
Absence of eyes is by no means
infrequent, and the telson, though perhaps never properly
speaking absent, is often, by its close union with the preceding segment, so withdrawn from recognition, that in

nition of the Malacostraca, but

practice

it is

spoken of as absent.
Order

1.

Podophthalma.

In this order there is normally a pair of compound
eyes on movable stalks, the eyes being sometimes absent
but never sessile the dorsal shield or carapace extends
back over the ninth segment or further.
;

Suh-order

1.

Brachyura.

The carapace extends over the whole head and trunk,
with occasional exception of the trunk's ultimate and penultimate segments, and is longer than the pleon.
In the
carapace are excavated orbits and fossettes, hollo^vs respectively adapted to receive the stalked eyes and the short
first antennae.
The third maxillipeds have some of the
joints broad and flat, and they form a more or less complete operculum to the well-defined mouth cavity.
The
following pair of appendages are perfectly chelate limbs,
commonly called the chelipeds. The next four pairs are
adapted for walking or swimming, or rarely may have a
prehensile character.
In the sternal plastron, or breast-
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the coalesced ventral

plate,

plates

of the last five seg-

ments of the trunk are distinguishable, and three earlier
segments are obscurely represented. It is never entirely

The vulva3 of the females are generally placed
but in some groups are transferred to the basal
joints of the ante-penultimate legs.
The pleon is of sublinear.

upon

it,

ordinate size, usually reflexed against the concavity of the
plastron, in the male generally narrow and pointed, with
only one or two pairs of pleopods, in the female broad,
with four pairs of pleopods. The basal joint of the first
antennae contains auditory hairs but no otoliths.
In this definition the Anomnra apterura are included.
To the dry bones of definition must be added an even less
appetising explanation of terms in common use for tbe
description of genera and species.
The orbital regions of
the carapace speak for themselves as being those which
contain the eyes. The front lies between them. Behind
it on the under surface are the fossettes of the first antennas, followed in the median line by the epistome, the
buccal or oral frame, and the sternal plastron.
The second
antennae are placed outside of and a little behind the first.
The hind margin of the carapace separates the trunk
from the pleon, and lies between the first joints of the last
pair of trunk-feet.
Between it and the orbits are the
lateral margins, each of which is subdivided into an
antero-lateral and a postero-lateral portion forming, when
not continuous, the epibranchial angle. . The dorsal surface of the carapace is marked by several grooves corresponding with the insertions of muscles underneath, and
also forming the boundary lines of regions which roughly
coincide with the positions of important internal organs.
Along the centre lie the gastric, cardiac, and intestinal
regions, respectively over the stomach, heart, and intestine.
The hepatic regions over the liver flank the gastric
region on either side in front, and behind these lie the two
branchial regions, the cervical groove being that which
separates the gastric and hepatic regions from the cardiac
and branchial. On the under side the pterygostomian regions, the wings of the mouth,' lie between the antero'

'

'

'

'

'

'
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margins of tlie carapace and the buccal frame.
Milne-Edwards remarks that the grooves are often emphasised about the middle of the carapace, so as to produce the appearance of the capital letter H, the transverse

lateral

Fig. 2.—Ethusa mascarone (Herbst),

IHerbsf]

being the upper boundary of the cardiac region. In
cases the grooves are so arranged as to represent
very strikingly a human countenance or the caricature of
one, as in the Masked Crab of Great Britain and the grimacing Ethusa mascarone of the Mediterranean, which is here
shown as depicted by Herbst. Such likenesses the old
writers were not at all disinclined to accentuate.
The Brachyura are divided into tribes, in regard to
which, however, there is not at present any absolute agreement among naturalists.
shall here arrange them
under the names Cyclometopa, Catometopa, Oxyrrhyncha,
Oxystomata, Anomala. It is melancholy, but scarcely
avoidable, that an alternative list of names should have to
be mentioned, for these tribes in the same succession may
be called Cancroidea, Ocypodiidea, Maioidea, Leucosiidea,
and Anomura apterura. The subjoined table will be use-

line

some

We

—

ful for reference.
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CHAPTER Yl
TRIBE

The name

literally

I.

—CYCLOMETOPA

means

'

those of a circular forehead/

In these Crustacea the carapace is often of a breadth
greater than the length, wide and regularly arched in
front, more
rarely quadrate or suborbicular, but not
rostrate.
The epistome is short, transverse. The first
antennae are in general transversely folded. The third
maxillipeds have the fifth joint articulated at the apex or
the inner front angle of the fourth (except in Pirimelci),
There are nine pairs of branchig6, with their efferent
channels opening at the sides of the endostome or palate.
The verges of the male are inserted at the bases of the
last legs of the trunk.
Milne-Edwards states that the different ganglia of the
trunk form a sort of circular ring^ of which it is often easy
to distinguish the constituent elements, and that the two
halves of the liver remain distinct without a median lobe.
The tribe has been subdivided into four legions
Cancrinea, Cyclinea, Corystinea, Thelphusinea, in defining which I shall follow the safe guidance of Mr. E. J.
Miers, as afforded in his report on the Brachyura collected
by the Challenger.

Legion

1.

Cancrinea.

The buccal cavity is usually well defined. The flagella
of the second antennae are not greatly elongated.
The
seyenth joint in the walking-legs is generally unarmed.
It is either stiliform or in the last pair

expanded into an

A HISTOKY OF EECENT CRUSTACEA

66
ovate

swimming

organ.

Tlie

This legion contains four families
ziidse,

are

species

littoral.

marine or

— Cancrida3, Trape-

Portunidas, Podoplitlialmidce.

Family

1

Cancridce,

.

The carapace is commonly transverse and convex, with
the antero-lateral margins arcuate, and armed with several
The front is of moderate width,
lobes, teeth, or spines.
in general not projecting over the first antenna and the
bases of the second, the latter being seldom excluded from
the inner hiatus of the orbits.
In this family are included about half a hundred
genera, some widely and conspicuously distinct, others
separated by fine and almost inappreciable differences.
Thus Mr. Miers observes of Xantho (Leach, 1813), that
'
it is connected by almost insensible gradations on the
one hand with LophoxantJms and Xanthodes, on the other
Quite recently the
with Panoj^eiis a.nd Eurypanopeus.^
genus Panopeus, H. Milne-Edwards, 1834, has been re'

'

viewed by James Benedict and Mary Eathbun.

They

recognise in it thirty-eight species, and re-include within
its boundaries Eurytium, Stimpson, 1859, and Eurypanopeus, A. Milne-Edwards, 1880, considering that they have
been separated from the parent genus on grounds insuflBcient or untenable.
It will, however, be quite beyond, the range of such a manual as this to enter into
all the minutiae of generic distinctions.
Far less can the
characters of innunierable species be discussed.
Only the
specially typical or the specially anomalous forms may
Here and there a comparison,
court a passing attention.
a description, a comment, may indicate the variety of
details upon which classification is founded, or may suggest the endless opportunities for the exercise of keen
eyes and acute minds, which the subject provides.
Those whose scientific zeal is limited to the desire of
having the specimens in a cabinet rightly arranged and
ticketed with their proper names are often puzzled and
>
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exasperated to find tliat there is practically no finality in
these m atters. It is important to remember that this cannot
be helped, so long as knowledge is in the stage of growth,
the stage in which it is most acceptable to the human intellect, by continually holding out the invigorating hope of
new acquisitions. In the progress of science some animal
hitherto unknown or little noticed attracts the attention
of a naturalist.
Describing some of its salient features,
he makes it the typical species of a new genus. In course
of time many other animals are found to have characters
almost identical, and they constitute the various species of
the same genus, till the number of them becomes so large
that they are perhaps at first grouped in lettered or numbered sections, to which presently names are given as subgenera, and these in turn are raised to the rank of genera,
and sometimes eventually to higher grades in the system.
At each successive improvement there comes a displacement of the old names, and for the accurate designation of
specimens the unskilled are placed at greater and greater
disadvantage.
There was a time wdien all the Crustacea

among insects, but to call a lobster an inwould now be regarded as a proof of ludicrous ignoThe existing genus Cancer is an absurd little
rance.
remnant of that which was originally established by
Linna3us, and which has been gradually subdivided into
a long array of genera, and families, and legions, and
sub-orders, and orders.
Bell, in 1853, in his
British
Stalk-eyed Crustacea,' says,
There is but one species of
w^ere included

sect

'

*

now restricted, native of the shores of this
country, or indeed of Europe, all the others being South
American.' He refers, however, to the species discovered
by Say, which belong to the East Coast of North America.
The great eatable crab of our own shores is well known.
-Dr. Leach remarks that
at low tide they are often found
in holes of rocks, in pairs, male and female, and if the
male be taken away, another will be found in the hole at
the next recess of the tide.
By knowing this fact, an
experienced fisherman may twice a day take with little
trouble a vast number of specimens, after having once

this genus, as

'

6

A HISTOHY OF EECENT CKUSTACEA

58

discovered their haunts.'
Mr. Couch found that thig
referred to the mating time, which occurs just after the
female has cast her coat, her new shell being still soft.
It is easy to understand why the exuviation of the male
takes place at a different period, as otherwise the pair
would be defenceless together. Of this Cancer ^jaguriis,
Linn., small specimens are often sheltered in considerable
numbers in cavities wrought in the vast masses of the
sand-tubes of the marine worm Sahellaria alveolata.
Cancer irroratus, Say, is the commonest species of the
genus in America. It is exceedingly like the European
species, but smaller, with the chelipeds less bulky, and distinguished by a strong tooth on the fifth joint.
It is said
to be common under the large rocks near low-water mark,
often lying nearly buried in the sand and gravel beneath
them. It is also frequent on sandy shores, and occurs in
the tidal pools, where, according to Professor Verrill, the
comical combats of the males may sometimes be witnessed.'
Miss J. M. Arms founds upon it the following description
of a crab's method of walking
The legs of one side are used to push with, and those
of the other to pull with, when the crab is in motion.
Those of the same side do not, however, all move together,
but alternately, so that there is no halting in their gait
some of the legs are always in the act of taking new steps,
and by shoving and pulling in unison a continuous motion
This crawling by means of jointed appenis kept up.
dages can be imitated after having once seen a live crab.
Cross the two wrists side by side, placing the fingers down
on a level table bind the wrists by an elastic band, hold
them well up from the table, so as to show the fingers.
Then let one set crawl while the other pushes, so as to
keep up a continuous motion side wise without assistance
from the arms. The terminal sections of the legs show
wear only on the points where these are inserted in the
ground.'
It will subsequently be seen that there are some crabs
which are by no means limited to the slow progression
denoted by the word crawling.
'

:

'

;
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Say established the species Cancer irroratus in 1817,
but in 1859 Stimpson discovered that under one name
Say had combined two species, having been misled into
matching the male of Cancer irroratus with the female ot
Cancer horealis. The differences between the sexes which
often exist in Crustacea have more commonly led naturalists
into the opposite mistake of instituting a separate species
Cancer horealis, Stimpson, occurs in the
for each sex.
same localities as Cancer irroratus, only being a heavier
and more massive species it does not equally court shelter
and retirement, but will rest entirely exposed on bare
rocks and ledges, or clinging to weeds amid the onset of
Yet the strength of its shell does not save it
the waves.
from the gulls and crows which take advantage of its
venturesome position to carry it off for their own consumption.
It is not only the sexes of the adult crustaceans that
often differ considerably in appearance, but in many instances between the Qgg and maturity there are stages to
be passed through in which the forms of the young are so
startlingly different from those of their parents that they
have been placed in different genera, until the relationship
was eventually proved or made probable. To these larval stages various names have been given, some of them
borrowed from the names of the supposed genera to which
the young animals had been at first assigned.
The Dutch naturalist, Martin Slabber, in 1769, was the
first to publish an account of a crustacean metamorphosis
so striking that, as he says, had he not himself witnessed it,
he should have placed the two forms in different genera.

Yet this singular observation was left barren, until in
1823 Mr. Vaughan Thompson was induced to follow it up,
with results that have since been far-reaching. One very
curious circumstance in this history is that the two forms
which Slabber figures evidently do belong to perfectly dis-

Zoea form to the Brachyura, and
Bell, in the Introduction to
the second to the Macrura.
British Stalk-eyed Crustacea,' reproaches Thompson
his
for coming to the conclusion that Slabber lost his Zoca, in
tinct groups, the first or

'

'
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changing the sea-water, and that the new form came from
the added portion.' The second form has been shown to
correspond very exactly with the larval stage of a prawn,
and from this Bell weakly argues that the observation of
Slabber was correct, although the first form, as Bell had
reason to know, was the larval stage of a crab, and in this
Slabber correctly observed the gradual dwindling of the
horns of the carapace. The minuteness and transparency
of these infants and the readiness with which they perish
will account for the confusion in regard to the principal
change into which he appears undoubtedly to have fallen,
but it is remarkable that such an error should tave been
in close agreement with the real facts of the case, that a
discovery apparently so full of interest should have been
neglected for half a century, and that then, when at length
it was placed upon a solid foundation, the facts should
have been hotly and stoutly disputed for a long series of
In 1837 Milne-Edwards was still undecided on
many~of the details of the question, but as to the statement made by Vaughan Thompson in 1835 that the great
French naturalist had been deputed by the Academy of

years.

Science to investigate the development of the Crustacea,
that he had passed a summer in the Isle of Re for that
purpose, and had come to the conclusion that the Crustacea
are born in their permanent forms, in all that, MilneEdwards retorts, there is not a word of truth. He had
never been in the Isle of Re, he had never denied that
some Crustacea underwent considerable changes, and he
could only hope that Thompson was more careful in his

Notwithstanding
observations than in his quotations.
this sharp denial. Bell in 1853 still sends Milne-Edwards
to the Isle of Re, and wonders that observations which he
never made should have led him to conclusions which he
did not entertain.
The larval stages of the American Cancer irroratus
have been studied by Professor S. I. Smith. As might
have been expected, they agree very nearly with those
In its latest stage
of the European Cancer pag^irus.
the Zoea still has a frontal and a dorsal spine that aro
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very conspicuous, but at an earlier period it has much
longer spines on the carapace, and as yet no rudiments
After many months
of the legs of the trunk or pleon.
they attain the final Zom stage, in which the terminal
segment of the pleon is very broad, and divided nearly
to the base by a broad sinus, formed by long spiniform
diverging processes, at the base of which the sinus is
Shortly
armed with six to eight spines on each side.
before the change into the second or Megalojxi form, they
were not quite so active as previously, but still continued
to swim about until they appeared to be seized by violent
convulsions, and after a moment began to wriggle rapidly
out of the old zoea skin, and at once appeared in the full
megalops form. The new integument seems to stiffen at
once, for in a very few moments after freeing itself from
the old skin the new megalops was swimming about as
In this megalops stage
actively as the oldest individuals.
The five pairs
the aniaial begins to resemble the adult.
of cephalothoracic legs are much like those of the adult,
and the mouth-organs have assumed nearly their final
form.
The eyes, however, are still enormous in size, the
carapace is elongated and has a slender rostrum and a
long spine projecting from the cardiac region far over the
posterior border, and the abdomen is carried extended,
and is famished with powerful swimming legs as in the
Macroura.'
Professor Smith observed a few instances of
the change from the megalops or Megalopa stage to the
young crab.
The little crab worked himself out of the
megalops skin quite slowly. For a short time after their
appearance the young crabs were soft and inactive, bat
the integument very soon stiffened, and in the course of
two or three hours they acquired all the pugnacity of the
adult.
They swam about with ease, and were constantly
attacking each other and their companions in the earlier
^

'

stages.'

Professor Smith has remarked that in ' The Crayfish,*
74 represents the Zoea and Megalopa stages of Garcinus
mcenas, not, as stated by a misprint, those of Cancer
pagurus.
fig.
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If the tiny young of the Crustacea attack and destroy
one another, it is not for want of innumerable other enemies
As far as the
fitted to keep their numbers in check.
timidity of human experience can decide, the Crustacea in
general, though by no means particular as to the food they
consume, invite rapacity by the agreeable quality of the
food they supply. The enormous spines of the very young
and the strong armature of the adults have probably been
Where these are
called into existence in consequence.
wanting or inadequate, the life of the species has been
In Geryon quinquedenSy
protected by extreme fertility.
Smith, for example, it has been computed that one specimen was carrying no less than forty-seven thousand eggs,
and there are other species reckoned to be at least twice as
prolific.

To the extensive genus XantJio
naming them florida,

British species,

Bell

assigns

three

and

tuber-

rivulosa^

But, Montagu's floridus having lapsed as a synfirst of the three should be named Xantho
incisus, Leach.
The second, on Bell's own showing, ought
to be called Xantho liydropliilus (Herbst), and of this
Couch's tidierculata is now held to be a variety.
Ozius, Milne-Edwards, 1834, was a genus established
to receive certain species found in the Indian and Australian waters.
The name had been given much earlier by
Dr. Leach, but without published description. It presents
a peculiarity by help of which the large family of the
Cancridge is divided into two sections. The space between
the front margin of the buccal frame and the mouth itself
was called by Milne-Edwards the prelabial space. By
English writers it is called the endostome or palate. In
Cancer, Xantho, and many other genera, this endostome is
without distinct longitudinal ridges defining the apertures
of the efferent branchial channels, whereas in Ozius, Pilumnus, Eriphia, and others, it has these ridges.
Pseudozius, Dana, 1851, is, as the name implies, a
genus that might be mistaken for Ozius, but the crests of
the endostome do not quite reach the upper margin of the
buccal frame.
In 1881 the species Ps'eudozias Mellissi
culata.

onym, the
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from St. Helena was carefully described by Mr. Miers, who
pointed out its resemblance to and differences from XantJio
Bouvieri, A. Milne-Edwards, a species from the Cape Verd
Islands.
In 1886 Mr. Miers re-described it, and gave a
figure of it in his Challenger Report,' but he then placed it
in a new sub-genus Euryozius^ entitling it
Pseudozius
bouvieri, var. melUssii^^ in a hesitating manner identifying
it with the species Xantho Bouvieri of A. Milne-Edwards.
In 1888 Professor Th. Barroi^ in his catalogue of the
marine Crustacea of the Azores, once more describes this
species, and gives a beautiful figure of it in its natural
colour of bright orange-red, with black tips to the chelipeds.
He and Mr. Miers are in exact agreement in their
descriptions, as two such excellent naturalists were likely
to be.
But Professor Barrois calls the species Ozius
Bdivardsi, and explains that he had submitted it to the
highly competent judgment of M. Alphonse Milne-Edwards,
who pronounced it to be a new Ozius, of which he had
himself obtained a specimen at the Canaries during the
expedition of the Talisman.
It will be consoling to the
beginner and the amateur, when involved in perplexity
amid species that they cannot name or can only name at
random, to find the past masters of the science thus entangled as it were in their own web.
For it must not be
'

'

forgotten that Alphonse Milne-Edwards is acknowledged
the highest authority on the Brachyura,' ^ and yet he

to be

'

make a new species of that which had
been twice described and twice named by Miers, and which
had probably been already named and described by Proleads Barrois to

Milne-Edwards himself. The instance is significant
which the highest powers must sometimes
prove unequal, of keeping in mind each individual species
of the vast multitude now known, and each individual
chapter of the vast literature which records them.
Barrois mentions an interesting peculiarity in this elegant crab. The carapace along the antero-lateral margins
is obliquely striated on the under side with fine parallel
grooves, in correspondence with which the fifth joint or
fessor

of the stress, to

'

Miers, Challenger BepoTt, p. 146.
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wrist of tlie clielipeds has a long sharp crest, and the
rapid rubbing of this crest against the stri93 produces a
shrill sort of stridulating noise such as a grasshopper makes
l)y drawing the thighs of its hind legs over the salient
nervures of its wing-cases.
PU'umnus, lieach, 1815, is represented in Great Britain
by the single species Piiumuus hirtellus (Linn.), but for
the world at large more than eighty forms have been
described under separate specific names, and still await
the discriminating criticism of some future monograph.
In this genus, as at present defined, the antero-lateral
margins are normally armed with spines instead of the
usual teeth, and the pleon is seven-jointed in both sexes.
But when the description and figures of Pihimnus xantJioideSj Krauss, 1843, are examined, they exhibit not
spines but rounded teeth or lobes on the antero-lateral
border, and a five-jointed pleon in the male.
Thus there
is prima facie reason to suppose that this species ought to
be removed to some other genus.
Otherwise the boundaries of the existing genus must be enlarged, whereas for
convenience they rather require to be narrowed.
Pirimela, Leach, 1815, like Pilumnus, is represented in
Great Britain only by a single species, Pirimela denticulata
(Montagu), which occurs also in the Mediterranean, but,
unlike Pihtmnus, it is not represented by any other species
elsewhere. In this genus the pleon of the female is sevenjointed, but that of the male five-jointed, the three middle
joints being coalesced into a single piece.
It differs from
all the rest of the Cyclometopa in the character of the third
maxillipeds, for here the fourth joint receives the articulation of the fifth on its inner instead of on its apical

margin.

Family

2.

Trapeziidce,

Carapace depressed and nearly quadrilateral, smooth,
with the postero-lateral angles truncated, the dorsal regions
not defined the antero-lateral margins are straight, form
a right angle with the front, and are entire or have but one
*

;

tooth (the lateral

epi-branchial

tooth) developed.

The
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is horizontal, broad, lamellate, and projects over the
antennules and bases of the antemia35 which are widely
excluded from the orbits.'
The genera are Trapezia^ Latreille, 1825, Tetralia,
Dana, 1851, and Qiiadrella, Dana, 1851, names indicative
of the prevailing shape.
The species in general are small
and confined to the warm seas. According to the Russian
writer, Paulson, 1875, the lower antenna3 of Tetralia require that the last clause of the above-quoted definition
should be cancelled.

front

Family

3.

Portunidce.

depressed, moderately transverse, and
usually widest at the last antero-lateral marginal spine.
The 'front' is horizontal and not spatuliform (see p. 71).
The orbits and eye- stalks are of moderate length. The

The carapace

is

spine or tooth ,at the outer angle of the orbit does not
project laterally beyond the teeth of the antero-lateral
margin, of which more than one, usually from five to nine,
The last legs of the trunk are commonly
are developed.
adapted for swimming, with the seventh joint ovate, flatly

expanded.

The PortunidEe include about half as many genera as
the Cancridse.
Carcinns, Leach, 1813, has the seventh joint of the
fifth legs narrowdy lanceolate. The species Carcinus mcenas
(Pennant) is the most obtrusive of all the British Brachyura.
Its numbers justify its English designation as the Common
its extremely vivacious movements and its
Shore Grab
reckless audacity when brought to bay j ustify its scientific
title and the corresponding French name for it of Grahe
enrage. In the early part of this century Leach stated that
it was sent to London in immense quantities and eaten by
Professor Stalio says that at the present day
the poor.
it is a considerable source of food-supply to the humbler
classes on the shores of the Adriatic, that in the soft state,
just after the shedding of the skin, it is welcome at the
taljles of the rich, and that the Istrian fishermen pound it
up and use it as a most attractive bait to the sardines. On
;

66

A HISTORY OF RECENT CRUSTACEA

the other hand, complaints are made by English writers of
the mischief which it does to fish already captured, and
Dr. Hoek accuses it of the truly detestable crime of invading the oyster beds, and eating the young oysters while
In attacking
their shells are still soft and easy to break.
the adults, it is itself sometimes caught by the snapping
down of the powerfully hinged valves.
The only other species of this genus known is the
American Carcimis granidatus (Say), and even this may
not be really distinct from the European form.
Portunus, Fabricius, 1798, has the last two joints of
the fifth legs dilated and compressed, and the last joint
ovate.
It is by this formation that many of the Portunidag are qualified as swimming crabs.
In the Caribbean
Sea, and among the gulf weed in the tropical Atlantic,
Mr. Gosse observed them shooting through the water
with the feet on the side that happens
almost like a fish,
to "be the front all tucked close up, and those on the oppo^
site side stretched away behind, so as to hold no water, as
a seaman would say, and thus offer no impediment to the
way.'
Our British species swim with less facility, and are
often called fiddler crabs, because, as Mr. Gosse explains, 'the
see-saw motion of the bent and flattened joints of the oar'

feet is so

much

like that of a fiddler's elbow.'

The

beauti-

Velvet Crab, Fortuniis jpuher (Linn.), called in the
Channel Islands the Lady Crab, is for ordinary purposes
sufficiently described by Bell in the
British Stalk-eyed
Crustacea,' together with six other species of the genus
that have been obtained in the waters of Great Britain,
namely depiirafor (Linn.), corrugatus (Pennant), arcuatus
Vind pusillus, Lea.ch, holsat us. Fabricius, and its near ally
raarnioi'eus, Leach.
To these Canon Norman has added
He
Fortunus tuber cidatus, Roux, from the Shetland Isles.
remarks on the singularity of the circumstance that this
and many other southern forms should be found in the
deep Shetland waters, though they are not known from
localities between those waters and the Mediterranean.
Forhimnus, Leach, 1814, both by name and structure,
closely approaches the preceding genus, but it has the
ful

'
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last joint of

the

fifth legs lanceolate.

which Bell names Portumnus

The
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British species

Leach, he ought
in accordance with the rules of priority to have called
Fortiimnus latipes (Pennant).
In distingaishiug Portumniis from the closely allied Platyonichus, Latreille,
1818, Bell or his printer has made a confusing mistake
by attributing to Platyonichus the acutely lanceolate terminal joint in the fifth pair of legs, and the broad oval,
very much rounded joint to PGrtumnus^ instead of putting
the contrast the other way round (see Plate II.).
He mentions that in Poi'tumnus, as in many other Portunid^e, the
pleon of the male is five-jointed, whereas in Platyonichus
Unfortunately this distinction, which
it is seven-jointed.
would have been so convenient, only applies to two out of
the three species which are now allotted to the latter genus,

namely

variegatu.'^,

to Platyoriichiis hipustidatus,

Milne-Edwards, and
which the legs

to Platyonichus iridescens, Miers, a species in

are said to be beautifully iridescent.

Platyonichus ocellatus was first described in 1799 by
Herbst, who records its habitat in the words, Das VaterBoth New
land ist Long-Eiland bey I^ewyorck.'
York and the Lady Crab of America have come to be
better known than they were in the time of Herbst.
Verrill and Smith, in their valuable report on the invertebrate animals of Vineyard Sound, give a figure of the crab
and many interesting particulars. It is, they say, perfectly
at home among the loose sands at low-water mark, and
It is a rapid
also abundant on sandy bottoms off shore.
swimmer, and was not unfrequently taken on the surface
of the sea.
When living at low-water mark on the
sand beaches it generally buries itself up to its eyes and
antennas in the sand, watching for prey or on the look-out
'

'

'

'

it quickly glides backward and
and disappears instantly. This
power of quickly burrowing deeply into the sand it possesses in common with all the other marine animals of
every class which inhabit the exposed beaches of loose
sand, for upon this habit their very existence depends
during storms. By burying themselves sufticiently deep

for enemies.

downward

If disturbed,

into the sand,
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they are beyond the reach of the breakers.'
The ladi/^
crab is predacious in its habits, feeding upon various
smaller creatures, but like most of the crabs it is also
fond of dead fishes or any other dead animals. In some
localities they are so abundant that a dead fish or shark
will in a short time be completely covered with them, but
if a person should approach they will all suddenly slip off
backwards and quickly disappear in every direction beneath the sand after a short time, if everything be quiet,
immense numbers of eyes and antennae will be gradually
and cautiously protruded from beneath the sand, and after
their owners have satisfied themselves that all is well, the
army of crabs will soon appear above the sand again, and
continue their operations. The colour of this crab is quite
bright, and does not imitate the sand, probably owing to
its mode of concealment.
The ground-colour is white, but
the back is covered with annular spots formed by specks
of red and purple.
It is devoured in great numbers by
many of the larger fishes.'
Polyhius, Leach, 1820, is closely related to the three
preceding genera, and like the last has the capacity for
swimming highly developed. The single species, Polyhius
Henslowii^ Leach, is European, and is distinguished by
having much compressed joints not only in the last pair
of legs, but also in the three preceding pairs.
It is said
to pursue fishes so active as the mackerel, to fasten upon
them with its sharp pincers, and to hold on till they
succumb.
The fishermen in consequence call it the
nipper crab.
Probably it is only fish that are terrified or
hampered by the proximity of the fishing-net that fall victims to its agility. The Prince of Monaco records that on
one occasion, off the coast of Spain, his bursting trawl-net
brought up from a considerable depth at a single haul about
five thousand fine specimens, which produced an animated
scene on board his yacht by nimbly fastening with their
cat-like talons ou to the bare toes and fingers of the crew.
Scylla, de Haan, 1833, belongs to a group of genera
in which the carapace is very broad, and the antero- lateral
margins are armed with nine or more teeth. Some of the
'

;
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Species are strikingly handsome, both in shape and colour.
Sci/lla serrata (Forskal), a widely distributed Indo-Pacific
species, is said by Krauss to be the largest and strongest

The chelipeds of the
of the South African Crustacea.
male are much larger and more powerful than those of the
The
female, and colossal in relation to the carapace.
damaged limbs and bodies covered with scars, uniformly
exhibited by male specimens, are adduced in support of
the inference that their combats one with another are not
On the muddy coasts of the Bay of
a little intemperate.
Natal, Krauss says, this species lives in great deep holes,
and wears the dingy earthy colour of its residence. They
sit at the openings of their holes when the tide is coming
in to snap up the food which it brings them, and to sun
At any one's
themselves when the tide is going out.
approach they vanish into their holes in a moment, or, if
their escape is cut off, they raise themselves up on their
hind legs, and by clashing together their powerful claws
endeavour to scare away the intruder. By driving a spade
into their slanting tunnels their retreat may be cut off, or
they will clutch at the proffered point of a stick and may
so be drawn out, but the Caffres, who consider them dainty
food, capture them by spear-throwing.
Charyhdis, de Haan, 1833, belongs to a group of
genera in which the carapace is said to be only moderately
broad, and the antero-lateral margins have seven teeth or
However, in Charijhdis cruciatiis (Herbst), the
fewer.
The colouring
carapace is of very considerable breadth.
Herbst in 1796
of this species is highly remarkable.
gives a fine picture and a glowing description of one of
the specimens which he received from the East Indies.
The colours in the plate are vivid, but it cannot be said
that they tally in all respects with the verbal account.
According to the latter, the carapace from the front to
beyond the middle of the field is of blood-red hue upon a
yellowish ground, and marked with the figure of a great
yellowish white cross.
Down the sides run broad stripes
of greenish red, shading off into grey.
The upper surface
of the chelipeds is marbled with yellow and red, the hands
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The
interlacing lines.
following pairs of feet are yellowish with faint red lines,
the last pair being marbled with red, its joints very broad,
and the last of them thin and membranous. By some
writers this species is called Goniosoma cruciferiim (FabriThey would displace de Haan's Charyhdis, not
cius).
having deep red patches and

because of any pre-occupation of that name, which would
have afforded a just reason, but because a different name
Gharyhdea had been previously employed, which is no
Again, they would
reason at all for cancelling Gharifbdis.
displace the earliest specific name cruciatus as inappropriate, whereas, they argue, the name cruciferum, given
by Fabricius, is in accordance with the great pale cross
marked upon the carapace. It is true that Herbst probably tortured the meaning of cruciatvs, but it is quite
clear that he intended it to bear the sense of cruciferum,
and even if he had chosen to regard his crab as fixed to
a cross instead of regarding the cross as fixed on the crab,
it would not have justified any tampering with the name
and the rights of priority. It is perhaps this species that
suggested the story found in the old writers that on one
occasion, to calm the sea, Xavier threw a crucifix into it,
and that this was afterwards restored to him by a crab.
Bathynectes, Stimpson, 1871, with a name that means
the deep swimmer,' is closely akin to Gkaryhdis, but its
antero-lateral margins have only five teeth, the hindermost of which is very prominent, being twice as long as
ThranUes velox, of which in
those which precede it.
1876 and 1881 Professor Carl Bovallius gave a detailed
description, illustrated by numerous excellent figures, has
since been found to belong to Stimpson's Bathynedes.
The detailed description is in Swedish, the excellent
figures are in a language which all but the blind can read
with ease. The species has been identified with Stimpson's
BatJij/nedes longis2n7ui, 1871, but Canon Norman has
recently made it probable that the priority rests with
Portmius suiJerhus^ 0. G. Costa, and that the name will,
therefore, be Bathynedes superhus, the species having a
range apparently co-extensive with the North Atlantic/
'

'

A BATTLEDOKE FEO^^T

7i

and belonging to the British fauna as well as the jSTeapolitan in which it first was named. Another Mediterranean
species, Portimiis longipes, Risso, which is also found on
British coasts, and which
in the

'

is

figured and described

British Stalk-eyed Crustacea,' p. 361,

Batkynedes

is

by Bell

now called

longipes.

Family 4

PodopJi tli almidce .

.

The carapace is widest anteriorly, with the front
very narrow, spatuliform, and inflexed.
The orbits are
extremely large, and the eye-stalks greatly elongated, occupying nearly the whole width of the carapace.
Fodophthatmus^ Lamarck, 1801, contains but one
recent species, the widely distributed Indo-Pacific FodoplithalmiLS vigil, Fabricius.
The long eye-stalks almost
meet at their bases, and consequently the front is there
almost linear, but it is prolonged for a short distance below
and transversely dilated, so that, if straightened out, it
might be compared to a battledore, or a broad-bladed
knife, a spatula, whence the expression sjMhdiform has
been applied to it. The great breadth of the short carapace, the very large denticulate chelipeds, and the unusual
though not unparalleled length of the eye-stalks, make
this a conspicuous and attractive species.
According to
Miers (1886) the only other genus that can claim a place
in this family is Fupliylax, Stimpson, I860, the name of
which, meaning a good watchman, corresponds with the
family character.
'

'

Legion

2.

The carapace

'

Gyclinea.

is more or less orbiculate.
Accmthocyclus, Milne-Edwards and Lucas, 1843, has
for its type species Acanthocyclus Gayi, which occurs commonly on the shores of Chili and Patagonia, and in the
Straits of Magellan.
In this the eye-peduncles are short;
no longitudinal ridges are developed upon the endostome
the
front
is rather narrow, with a prominent median
lobe ; in the third maxillipeds the third joint is much longer
than the small fourth one the pleon of the male is narrow
'

'

;
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and

five-jointed.
Mr. Miers says, 'Tlie nearest ally to
Acanthocyclus is, I think, Bellia [Milne-Edwards, 18G0],
which resembles Acanthocyclus in the more or less orbiciilate carapace, in the form of the front, chelipedes, and
ambulatory legs, but is distinguished by the narrower,
more elongated merus [fourth joint] of the exterior maxilli pedes, by the broader post-abdomen [pi eon] of the male,
and the less distinctly defined buccal cavity.'
The legion Cyclinea, which cannot boast with certainty
of more than a single genus and single species, may
hope to have its ranks filled up in the course of time. At
present it does not make a very good show, even on
paper.

Legion

3.

Corystinea.

The second antennse have elongate flagella.
The
make a complete closure

third maxillipeds usually do not

of the mouth-cavity and are extended over the anterior
its frame.
The sternal plastron is narrow. The
single family Corystidae does not require a separate defini-

margin of

It does not appear to contain more than eight genera,
three of which are included in the fauna of Great Britain.
Corystes^ Latreille, 1803, has a very distinguishing character as compared with the forms previously discussed, in
that the carapace is not transverse, but much longer than
it is broad.
Gorystes cassivelaunus (Pennant) has frequently attracted attention by the amusing resemblance of
the carapace to a human count^^nance, which Herbst compares to the broad-nosed Kalmuck type.
It is in Great
Britain a convenient species for study, from the number of
dead specimens that are often cast up on sandy shores.
The sexes are easily distinguished. In the male the chelipeds are enormously elongated, and the pleon is very
small and has only five joints, although it is quite plain
that the central one of the five is in reality a compound of
three that have coalesced. In the female the pleon, though
small, is broader than in the male, and has the seven joints
distinct the openings of the vulvae can without difficulty
be observed on the plastron between the third pair of legs

tion.

;

;
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The very long
the chelipeds are of no unusual length.
external antenna3 are a special feature of this crab. When

Fig. Z.—Corystes cassivelnunus (Pennant), a female specimen, with the features
carapace slightly accentuated. [Herbst.]

on the

the animal is burrowing in the sand according to its wont,
the flagella of these antennae are brought close together,
and the tips alone project from the funnel of the burrow.
They are provided with stiff hairs on the inner margin,
which no doubt assist in maintaining the funnel-opening
of a due width. The joints of the peduncle can be strongly
bent, and by this means, as Mr. Couch observed, the hairy
fringes of the flagella can be made to brush one another
7
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down and

clear away any clinging particles of sand.
Mr.
David Robertson had a female of this species alive in his
possession for seven months, and, so far as his observation
went, it would lie buried for weeks without seeking to
change, the antennae clasping into each other to form the
tube necessary for its breathing, by giving access to the
water above.
Through this tube he was also fortunate
enough to see the ova sent up, and he infers that the
animal at the proper time places them within the influence
of the current which its breathing apparatus must con-

stantly maintain.

He

notices that the pleon

size is less fitted to cover

the ova than

is

by its small
generally the

case among the Brachyura, but that this is compensated
and accounted for by the burrowing habit.
In a very young specimen, scarcely three tenths of an
inch loDg, the front quite differs from what is seen in
the adult, being produced into a conspicuous rostrum as in
the genus Galathea, and the telson, instead of being
rounded, is broadly emarginate. As two genera, Nautilocorystes and Pseudocorystes, were so named by MilneEdwards in 1837, to indicate their great resemblance to
the earlier genus Corystes, it may be interesting to point
out some of the differences by which the three are distinguished, and which in the early days of classification
would probably have passed unnoticed.
'

'

—

The third maxillipeds have the fourth joint
longer than the third, with the fifth joint inserted
in a deep notch of its inner margin considerably
below the apex.
In the fifth pair of legs the
seventh joint is narrow.
Nautilocorystes.
The third maxillipeds have the fourth
joint a little shorter than the third, with the fifth
joint attached at its apex.
In the fifth pair of
legs the seventh joint is widened.
Pseudocorystes.
The third maxillipeds have the fourth
joint much shorter than the third, small, triangular, with the fifth joint attached near the apex.
In the fifth pair of legs the seventh joint is
widened.
Corystes.

—

—

THE GENDERS OF GENERA

armatus, Milne-Edwards,
and Milne-Edwards supposes that
may be the same as the Grass Crab,' figured by Browne

The

species Pseudocorystes

was found
it
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at Valparaiso,

'

History of Jamaica,' pi. 48, fig. 2.
Atelecydus, Leach, 1813, is a member of the family in
which the third maxillipeds, contrary to the family custom,
The
do make a complete closure of the mouth-cavity.
type species, Atelecydus septemdentatus (Montagu), was
Its carapace
first observed on the south coast of Devon.
is nearly circular.
Leach says that to the fishermen it is
The
well known by the name of old man's face crah.
antero-lateral margin on each side is furnished with nine
teeth, and probably for this reason Leach thought himself
justified in changing the name to heterod/jn, in which he
Montagu perhaps did not
has been followed by Bell.
think that the point at each extremity of the series ought
to be counted in, and at any rate no one can be injured by
the retention of the name which it was his privilege as
the discoverer of the species to choose.
Thia, Leach, 1815, is represented both in the Mediterranean and in British waters, probably by one and the
same species, called Thia polita by Leach in 1815, in allusion to the polished surface of the carapace, but as there is
no substantial reason for thinking it distinct from the
species described and figured by Herbst as Cancer residutis
in 1799, its name ought to be Thia residuus (Herbst),
although some may prefer to call it Thia residua^ not reflecting that the animals are both male and female, and
ignoring the old rule of Latin grammar that the mascuIn this
line gender is to be preferred to the feminine.
species, which like Corystes is a sand-burrower, the pleon
is very narrow in both sexes, and, though in the male it is
only five-jointed, the transverse grooves of the composite
joint are so strongly marked, that all the seven joints
might at first glance be thought to be distinct, as they are
in the female.
To conclude the discussion of the names used in this
family, it may be mentioned, first, that although de Haan
rightly claims priority for Bicera which he established
in his

'
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1833 over Nautilocorystes instituted by Milne-Edwards
in 1837, yet Dicera must give way, having been already
and secondly, that
earlier used in other classes of zoology
Oeidia, de Haan, 1833, a name meaning egg-like, must
likewise be cancelled, having been found to be a synonym
in

;

of Gomeza, Gray, 1831, a Corystid

genus of the Japanese

fauna.

Legion

4.

Thelphiisinea.

The carapace

is more or less dilated at the branchial
the third maxillipeds have the fifth joint articulated at or near the front inner angle of the fourth or at
The fingers of the walking legs are usually
its apex.
the verges of the male pass directly
spinuliferous
through the basal joint of the fifth pair.
The species are iluviatile or live in damp forests.

regions

;

;

Familii Theljpliusidce.

This being the only family has the characters of the
Tlielphusa^ Latreille, 1819, contains numerous
species, of which Mr. Miers observes that one, the common Thelphusa fluviatilis^ occurs not only on the shores of
the Mediterranean, but also in Asia Minor, Syria, and
Persia the others are found in all the warmer temperate
and tropical regions of the old world, extending southward
to the Cape of Good Hope, Madagascar, and Australia, but
not to New Zealand a species (^Thelpliusa chilensis) occurs in
Chili.' PotiWionaides, Macleay, and Geoihelphusa^ Stimpson,
are so closely related to Thelphnsa that their separation
from it remains a matter of doubtful expedience.
Krauss remarks that the Thelphusidae are especially
fond of clear running streams in which they shelter them-

legion.

'

;

;

under stones and plants. They are easily scared,
and in spite of their monstrous chelipeds their long peThe pearly
r^opods carry them off at a great pace.
Thelphusa (Thelphnsa perlata, Milne-Edwards) has an
earthy greenish colour, which matches its surroundings

selves

in

the

rivulets,

whereas Thelpihusa depres^a^

a

species

MVER

CRAES

77

which Krauss found at a waterfall in Natal, is yellowish
and orange-coloured, in accordance with the cushions of
ThelpJuisa
moss among which it has its residence.
dehaanii, White, occurs in the paddy fields of Japan, and
has been taken at an elevation of 2,500 feet above the sealevel.
It has been already mentioned that the river crab
Milne-Edwards supposes that
of Europe is good eating.
it was to this crustacean that Aristotle referred under the

name Carcinus

Heracleoticus.
Paratslphusa, Milne-Edwards, 1855, was at first supposed to be a marine genus, but has since been proved to
be an Indo- Malayan genus of fresh-water crabs, several
species of which have been described by Mr. Wood-Mason.
They differ from the rest of the Thelphusidaein having the

end of the fourth joint of the chelipeds armed with
a sharp spine, and are also said to have a greater general
resemblance to some of the Cancridse.
Dr. de Man. in his elaborate Report on the Podophthalmous Crustacea of the Mergui Archipelago (' Journ.
Linn. Soc' 1887, 1888), includes the genus T/ielphusa in
the next tribe, and the same arrangement is followed by
Dr. Camil Heller in his Crustacea of the Novara,' 1865,
the Thelphusinea being in fact intermediate in structure
between the Cancridae and the Gecarcinidae.
distal

'
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CHAPTER
TRIBE

II.

VII

—CATOMETOPA

The carapace is broad
sometimes subglobose, trunThe epistome
cate or arcuate forwards, but not rostrate.
The pairs of branchiae are
is short, often almost linear.
usually fewer than nine in number the efferent channels
open at the sides of the endostome. The third maxillipeds have the fifth joint articulated at the front outer
angle of the fourth, or less frequently at its apex, or very
The male verges are
rarely at the front inner angle.

The

'front'

is

bent downward.

anteriorly, often subquadrate,

;

inserted either in the sternal plastron, or in the basal
of the last pair of legs, thence passing through
channels in the sternum beneath, tlie pleon.

joints

The tribe contains four families, the Gecarcinidae,
Ocypodidae, Grapsid^, and Pinnotheridae. The liver is
said by Milne-Edwards to be in general central, extendinsr
o little or not at all over the branchial cavities.
Family

1

.

Oectwcinidce.

The carapace is dorsally very convex, especially dilated
over and in front of the branchial regions, with the auteroThe
lateral margins usually entire and strongly arcuate.
The
front is of moderate width and strongly deflexed.
The third
orbits and eye-stalks are of moderate size.
maxillipeds have the fifth joint articulated at the front
outer or near the front inner angle or at the apex of the
The
fourth, which sometimes completely conceals it.
chelipeds in the adult male are powerful, usually unequal.
The seventh joint in the walking legs is nearly always
'

'
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granulated and armed with longitudinal rows of spines.
The pleon of the male usually covers the whole space
between the bases of the last pair of walking legs.
These land-crabs are called Toulonroux by the French.
They inhabit the warm territories of both hemispheres.
The third maxillipeds suffice without other details to discriminate the genera.

1817. The third maxillipeds have the
attached at the outer angle of the fourth
the inner edges of the third and fourth joints are
in one line along their outer edges the exopod is
externally visible, and has a flagellum.
Gecarcimicus, Milne-Edwards, 1842. The third maxillipeds have the fifth joint attached to the middle of
the apical margin of the fourth the inner edges of
the third and fourth joints are in one line ; the
Uca, Leach,

fifth joint

;

;

exopod as in Uca.
Cardisoma, Latreille, 1825.
The third maxillipeds
have the fifth joint attached at the outer angle of
the fourth the inner edges of the third and fourth
the exopod as in
joints form a re-entering angle
;

;

Uca.
Gecarcoidea^ Milne-Edwards, 1837.

The

third maxil-

lipeds have the fifth joint inserted in a deep groove

of the apex of the fourth the inner edges of the
and fourth form a re-entering angle the
;

third

exopod

;

is

without flagellum and concealed beneath

the third joint.
Gecarcinus, Leach, 1815.

the

fifth

The

third maxillipeds have

joint attached on the inner

margin of the

the inner
fourth and completely concealed by it
edges of the third and fourth joints form a reentering angle the exopod as in Gecarcoidea.
The third maxHylceocarcinus, Wood-Mason, 1874.
;

;

have the fifth joint attached to the middle
the inner edges of the
of the apex of the fourth
third and fourth form a re-entering angle ; the
exopod as in Gecarcoidea.
illipeds

;
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In the last four genera it will be perceived that tlio
maxillipeds do not form a complete operculum, but by the
arrangement of the inner edges of their third and fourth
joints they leave a lozenge-shaped space over the mouthopening uncovered, while in Uca and Gecarcinucus the
straight inner edges from either side can be brought exactly
Mr. Woodtoo'ether so as to close the cavity completely.
Mason points out that the character of the exopod distinguishes Gecarcinus^ Gecarcoidea (which he calls Pelocarcinus), and Hi/lceocarcinus from the three preceding genera,
and that they are distinguished from one another by a
further character of the maxillipeds, for in Gecarcinus the
three terminal joints are completely hidden, in Hylceocarcimis they are partially visible, and in Gecarcoidea completely so.

None
tion

of the Crustacea have

and excited the wonder of

more attracted the attentravellers than some of

Like the twin snakes that
those belonging to this group.
came over the sea and deliberately landed at Troy to slay
Laocoon and his two sons, these crabs have, contrary to
nature, forsaken the ample waters of the ocean, scorned
all the brooks and rivers and lakes, and carried out a
Still they are by no
portentous invasion of the dry land.
means indifferent to moisture. The vaulted part of the
carapace over the branchial regions is lined with a very
spongy membrane, and sometimes a fold of the membrane
along the lower edge of the cavity forms a kind of tube in
which water may be held as in a reservoir. But their
form and structure are not so surprising as their manners

and customs.

Under the heading Cancer

ruricola^ a species of GeccW'

Herbst brings together many curious particulars,
depending largely upon Patrick Browne's History of
In the Bahamas, he says, and in tropical
Jamaica.'
regions these land-crabs are so numerous that when they
creep out of their holes the ground seems to be in motion.
One little island is so full of them that it has been called
Crab Island. They are just as frequent in certain districts
The same
of Jamaica and in some of the Caribbee islands.

ciniis^

'
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was tlie case at St. Croix, but since the cutting down of
the forests and destruction of thousands of the crabs, their
number has diminished. They generally take up their
abode on the hills, not less than one mile nor more than
It is in the morning and
three miles from the coast.
evening that they are to be found in greatest numbers
under the trees. Go away then without a stick in hand,
and they v/ill approach with uplifted claws as if threatening
an assault. But if they are themselves assailed with a
stick or a switch, they retreat, yet still facing the foe, and
ever and anon clashing their claws together to strike terror
into him.
Thus they withdraw to their holes in the rock
or the rotten tree or deep burrows in the ground. They are
capital eating, and are one of the principal food resources of
the natives, who improve the flavour by fattening them up
But a warning is
for three or four days in a potato field.
given that they do not always suit the stomach of Europeans, since they are apt to produce cold hypochondriac
humours, whereby some explain the slow melancholy nature
When seized by a leg or a claw
of the Caribbee islanders.
these crabs relinquish it so readily as to produce the impression that their limbs

are

only stuck on.

The

lost

appendage would be renewed at the next change of skin,
but it often happens that the sacrifice which has saved the
crab from its human foes exposes it as a defenceless victim
to those of its

own

race.

The pairing season is said to be in March and April.
In May, the rainy period, they march in great hosts towards
Then all roads
the sea, to bathe and lay their eggs in it.
'

with them, and it is indeed a very
wonderful instinct, which the Creator has given them, to go
direct to that part of the island where there are stretches of
sand and slopes from which they can most easily arrive at
the sea.
Nothing can hinder them from going the straight
road towards the sea, for they go over everything that
comes in their way, be it hedges, houses, churches, hills or
cliffs, straight over everything they go, and rather clamber
up at the peril of their lives, than make a circuit. In the
night, for example, tliey will creep in at a window, and

and brooks are

filled
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to the beds, causing the unwary occupants no
small alarm by their clatter.
If one has the misfortune to

come on

tumble down and damage its limbs, it is immediately
eaten up by the rest. It must be a wonderful sight, to
Everywhere they issue
see them come down the hills.
from hollow trees, rotten stems, from under the rocks, and
out of innumerable holes. The fields are so covered with
them, that unless they are chivied away, there is no setting
foot to ground without treading upon them.
What with
the

infinite

variety

of their

markings,

colours, t/ieir sideways gait, their

their

celerity,

I

brilliant

know

of

scarcely any sight comparable with this one.

Unless the
description of their march has been embellished by the
force of imagination, the journey is conducted with as
much order as if they had a very experienced commander.'
The vanguard, consisting of none but males, starts some
days in advance. Then follows the main army, composed
chiefly of females, their battalions often covering a space
of a mile and a half long by forty or fifty paces broad, and
covering it so closely as almost to hide the ground.
Some
days after, the rear-guard, containing both males and
females, closes the vast procession.

Sometimes all the divisions are brought to a halt several
days by the want of rain, a want which makes prolonged
land-travel impossible to a crustacean.
But when Herbst
says that these hosts follow the line of the rivers and watercourses, the statement, though highly probable in itself, is
scarcely consistent with the miraculous bee-line which he
had previously described. If anyone approaches the army
and puts it into alarm, these martial crabs draw back facing
him, with their claws uplifted and open to be constantly
ready for defence. The nip of one of them, it is said, can
tear out a piece of flesh, and the claw, even after it has been
thrown off by its owner, will continue for a minute to
pinch with incredible force. The noise of their march is
compared to the rattling of the armour of a regiment of
Cuirassiers.
Having arrived on the coast, they bathe once
in the sea, and then creep into some shelter to rest.
The
females enter the sea a second time and there deposit their
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These are cast up by the waves upon the sand, and
eggs.
in due course out creep the young crabs, which then cling
to the rocks in thousands, but presently quit the water for

any suitable places of protection on land, there acquiring
strength to follow their mothers up the country.
The eggs are discharged from the
Patrick Browne says
body through two small round holes situated at the sides,
and about the middle of the under shell these are only
large enough to admit one at a time, and, as they pass, they
are entangled in the branched capillaments, with which the
outer side of the apron is copiously supplied, to which they
stick by means of their proper gluten, until the creatures
reach the surf, where they wash 'em all off, and then they
begin to return back again to the mountains. It is remarkable that the bag or stomach of this creature changes
its juices with the state of the body
and, while poor, is
full of a black, bitter, disagreeable fluid, which diminishes
as it fattens, and, at length, acquires a delicate rich
flavour.
About the month of Jidij or August the crabs
fatten again, and prepare for mouldering, filling up their
:

'

;

;

leaves, and abundance of other
the proper period comes, each retires to
his hole, shuts up the passage, and remains quite inactive,
until he gets rid of his old shell, and is fully provided with
How long they continue in this state is una new one.
certain, but the shell is first observed to burst both at the
back and sides, to give a passage to the body, and it extracts its limbs from all the other parts gradually afterward.
At this time the fish is in the richest state, and
covered only by a tender membranous skin variegated with
a multitude of reddish veins, but this hardens gradually
after, and becomes soon a perfect shell like the former
it
is, however, remarkable that during this change there are
some stony concretions always found in the bag, which
waste and dissolve gradually, as the creature forms and
perfects its new crust.
wonderful mechanism
footnote remarks that the concretions, which are the well-

burrow with dry grass,

materials

;

when

;

A

known

gastroliths or crab's eyes,

more than

four.'

!

'

'

A

are seldom under two or
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Since

it is

during this period of mouldering
'

'

that the

crabs are fattest and best flavoured, Herbst finds it easy
to suppose that greedy man will not leave them safe in
On the contrary, he busily digs them out
their repose.
with a spade. Considering how readily under some circumstances these crustaceans shed their limbs, it is singular that in exuviation they are able to cast off their whole
caparison so uninjured and complete that it might be mistaken for the living animal. Careful inspection is required
to perceive near the insertions of the limbs the ventral slit
through which the animal has made its escape.
It was in a West Indian species of Uecardnus that
Professor Westwood observed that the young issued from
the egg in a form not materially different from that of
This experience, combined with Rathke's
their parents.
similar observation in regard to the European crayfish,

led

him

at first to

throw doubt upon Vaughan Thompson's

But it was soon
theory of crustacean metamorphoses.
brought to light that the examples of the land-crab and
the freshwater crayfish were interesting exceptions to a
still more interesting rule, and there are few who would
now deny that these exceptions are to be explained as
modifications in the life-history of the animals concerned,
acquired late in the course of time to suit the new conditions of existence encountered by creatures emerging from
the sea to a life in fresh water or on dry ground. That no
crustaceans have been able to cut themselves loose from
some dependence upon moisture is not very wonderful,
since in that respect man himself is still an aquatic
animal.
Gecarcinus lagostoma, Milne-Edwards, represented on
Plate II, is a widely distributed species.
the
Hi/lcBocarcinus Humei, Wood-Mason, occurs in
dark dense damp forests of the Nicobar Islands.'
Uca una (Linn.), the crab of the mangrove swamps of
Brazil, may be mentioned as a rare instance of one that
has been allowed to possess the names by which it was
In this genus the
figured and described centuries ago.
last joints of the walking legs are compressed and un'

PI.

ii.
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JRACEES

M. Jobert, in examining the breathing apparatus
of land-crabs, has found that of Uca tma to be the most
There is a regular movement of inspiration
complete.
and exspiration to keep the air from stagnating in the
breathing chamber, and between the third and fourth and
the fourth and fifth limbs there are small supplemental
inspiratory orifices coated externally with long hairs (see
armed.

Sp. Bate,

'

Brit. Assoc.

Report/ 1880).

Family

The carapace

is

2.

OcypocUdce.

in general moderately convex, cancroid

or trapezoidal, with the antero-lateral margins straight or
The
arcuate, the branchial regions not greatly dilated.

The orbits
front is of moderate width or very narrow.
and eye-stalks are of moderate size or greatly developed.
The third maxillipeds have the fifth joint articulated at
'

'

The
the front inner or rarely at the front outer angle.
chelipeds in the adult males are in general of moderate
The seventh joint
size, sometimes slender and elongate.
in the walking legs is stiliform, without strong spines.
The pleon does not always cover the whole width of the
sternum between the last pair of legs.
The species are generally small, littoral, or inhabitants
of shallow water, but are not unknow^n from considerable
depths.
There are nearly forty genera assigned to the
various subdivisions of this family.
Ocypode, Fabricius, 1798, has the orbits very large
and open, extending all along the anterior margin on either
front.'
The eye-stalks
side of the narrow and deflexed
are large, with a short basal joint, the terminal part often
prolonged distal ly as a spine or tubercle, the large corneaB
covering much of the lower surface of this terminal joint.
The chelipeds in the adult male are unequal and well developed, and usually the palm has a vertical series of short
raised lines or tubercles on the inner surface, which form
a stridulating ridge.
As the name swift-of-foot implies, these Crustacea are
especially noted for their rapidity of movement. They are
just the opposite of some of the strong-armed, thick'
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slow-moving Cancridas. On wind-swept stretches
of sandy beach, and coloured like the sand, they sometimes seem rather to be borne on the wings of the wind

slielled,

Also with their compressed lancet-like
fingers they are extremely dexterous in digging into the
They barrow holes an ell deep, generally perpensand.
dicular, and from these they wander far, when the tide is

than to rmi.

out, in search of food.

Krauss observed in South Africa

the species Ociifode cercdophthalmus (Pallas), and others,
and he says that while they are busy hunting, every now
and then they look carefully round, raising their stalkedAt the slightest
eyes upright, and standing on tiptoe.
movement towards them they run with uncommon rapidity
to the nearest hole, or, if the danger is too close, press
themselves flat on the sand, till an attempt is made to
In running they carry
seize them, and then off they dart.
their bodies high, doubling and dodging with such speed
and cunning that it is a difiicult matter to lay hold of
them. When the tide comes up, they are enclosed in
their flooded burrows, and as soon as the waves retreat,
they are busily employed in clearing them, shovelling out
the wet sand and heaping it at some little distance off.
The American species, Ocijpode arenaria (Catesby), is described by Professor S. I. Smith as having precisely similar
According to his observation it lives largely upon
habits.
the Amphipods of the genus Talorchestia, known as
'It will
beach-fleas,' which inhabit the same localities.
and suddenly spring upon them, very
lie in wait,' he says,
much as a cat catches mice. It also feeds upon dead fishes
and other animals that are thrown on the shore by the
'

'

waves.'
It is of this species, under the synonym of Ocypoda
r/iomhea, Fabricius, that Fritz Miiller speaks in his memorIn the swift- footed Sand-crabs
able work For Darwin.'
'

'

—

which are exclusively land animals,
(Ocypoda),' he says,
that can scarcely live in water for a single day, and which
in far less time than that are reduced to a state of complete collapse in which all voluntary movements cease
there has long been known a peculiar arrangement con'
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nected with the third and fourth pairs of legs, but that
tliese had anything to do with the branchial cavity was
These two pairs are pressed more closely
not suspected.
The opposed surfaces of their
together than the rest.
basal joints, that is, the hinder surface in the third, and
the front surface in the fourth pair, are flat and smooth,
and their margins are clos 4y fringed with long, sheeny,
peculiarly formed hairs.

them

Milne-Edwards, who compares

to articular surfaces, as their appearance warrants,

thinks that they serve to diminish the friction between
the two legs.
On this supposition the question arises why
precisely in these crabs and only between these two pairs
of legs such a provision for diminishing friction is necessary, not to mention that it leaves unexplained the singular
hairs, which must augment instead of diminishing friction.
While, then, I was bending to and fro in ever so many
directions the legs of a large Sand-crab, in order to see
in what movements of the animal friction occurred at the
place in question, and whether perhaps these were movements often recurring and of special importance to it, I
observed, when I had stretched the legs far apart, a round
opening of considerable size between their bases, through
which air could easily be blown into the branchial cavity
The aperture
or even a slender probe be introduced.
opens into the branchial cavity behind a conical tubercle,
which stands above the third foot at the place of a branIt is laterally bounded
is wanting in Ocypoda.
by ridges which rise above the articulation of the legs and
Also
to which the lower edge of the carapace is applied.
outwardly it is overarched by these ridges with the exOver this slit extends the caraception of a narrow slit.
pace, which just at this point projects further downwards
than elsewhere, and so a complete tube is formed. While
Grapsus always admits water to its branchise only from in
front, in Ocypoda I saw it also streaming in through the

chia which

just described aperture.'

about one particular crustacean such a
more important as a
lesson in scientific observation.
There are numbers of

For

passage

its details
is

interesting, but it is far
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persons wlio miglit be familiar with the smooth

flat

faces opposed to one another in the legs of a crab,

who

sur-

and

make

the guess that it was an
arrangement to diminish friction. With the guess made
for them by some one else they would be contented for
another lifetime, and so on perhaps with the objection to
the guess that if friction was to be avoided, the legs would
Fritz
tiller was well
not have been fringed with hairs.
aware of the old principle that Nature makes nothing in
vain, and was pretty confident to begin with that there
would not at the same point be two arrangements counteracting one another, the one increasing and the other
The smooth surfaces of the limbs
diminishinof friction.
enable them to act as tight-closing lips to the breathingaperture which he discovered at their bases.
As to the
fringing hairs Fritz Miiller hazards the conjecture that
they may be olfactory. This might seem a very extravagant supposition, that a crab should have the equivalent of a nose attached to its legs, did we not remember
that some crustaceans have organs of hearing in the appendages of the tail. Moreover, Fritz Miiller observed that
in his Ocypode the olfactory filaments in their usual place
on the antennas were much reduced, and that the flagella
of the antenna never make the peculiar beating movements familiar in other crabs, and he argues that in an
air-breathing crab, just as in the air-breathing vertebrates,
the sense of smell might be expected to have its organ at
the entrance of the breathing cavity.
Gelaslmus, Latreille, 1818, meaning the laughable crab,
is a genus containing a large number of species that haunt
warm climates. Here, too, the orbits and eye-stalks are
long.
The pleon in the male is narrow and distinctly
seven-jointed, and its base does not occupy the whole
width of the sternum between the walking legs. But the
most striking feature is the disproportionate size which in
the male is attained by either the right or the left
yet would never

M

cheliped.

According to de Haan
is

his species Gelasimus arcuatus

called in Japanese Siho maneld^ which

means beckon'

THE CALLING CRAB
lug for

tlie

return of the

tide,'

because,

89

when

the creature

on the dry shore, by the movement of its claws it
seems to be appealing to the waves to come back again.
The specific title of Gelasimtis vocans (Linn.), and the trivial

is left

Fig.

4,

-GeJasimns arcuatus, de Haan, a male specimen, and pleon of the male detached.

[DeHaan.]

name, the calling crab, refer to the like action. Of the
customs of an American species the following account is
given by Professors Verrill and S. I. Smith
On sandy beaches near high-water mark, especially
where the sand is rather compact and somewhat sheltered,
one of the '• fiddler-crabs," Gelasimus imgUator [Latreille],
:

'
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is

frequently

found

in

great numbers,

either running

actively about over the sand, or peering cautiously from
their holes, which are often thickly scattered over con-

These holes are mostly from half an inch
siderable areas.
to an inch in diameter, and a foot or more in depth, the
upper part nearly perpendicular, becoming horizontal
Mr. Smith, by lying
below, with a chamber at the end.
still for some time on the sand, succeeded in
witnessing their mode of digging. In doing this they dug up
pellets of moist sand, which they carry under the three
anterior ambulatory legs that are on the rear side, climbing out of their burrows by means of the legs of the side
in front, aided by the posterior leg of the other side.
After arriving at the mouth of their burrows and taking
a cautious survey of the landscape, they run quickly to
the distance often of four or five feet from the burrow
before dropping their load, using the same legs as before
and carrying the dirt in the same manner. They then
take another careful survey of the surroundings, run nimbly
back to the hole, and after again turning their pedunculated
eyes in every direction, suddenly disappear, soon to reappear
with another load. They work in this way both in the
nisfht and in the brio^htest sunshine, whenever the tide is
In coming out or going
out and the weather is suitable.
into their burrows either side may go in advance, but the
male more commonly comes out with the large claw forward. According to Mr. Smith's observations this species
is a vegetarian, feeding upon the minute algfe which grow
upon the moist sand. In feeding, the males use only the
small claw with which they pick up the bits of alga3 very
daintily the females use indifferently either of their small
They always swallow more or less
claws for this purpose.
sand with their food. Mr. Smith also saw these crabs
engaged in scraping up the surface of the sand where
covered with their favourite alga3, which they formed into
pellets and carried into their holes, in the same way that
they bring sand out, doubtless stowing it until needed for
food, for he often found large quantities stored in the

perfectly

;

terminal chamber.'

ARCHITECTURAl EFFORT

An

earlier

observer,

who

Bosc,

01

studied

same

this

species in Carolina, declares that these crabs were to be
seen in thousands and even in millions on the margin of

He remarks that, if a man or
any animal comes among them, they lift up the large claw,
and holding it forward, as if challenging theii opponent to

the sea or of tidal rivers.

They

in that attitude they scurry off sideways.

fight,

have, he says, a great

number

among the

of enemies

bears, birds, turtles, alligators,
so prolific that the devastation

and the

like,

otters,

but they are

made among them by

these
imperceptible.
He occasionally saw the callingcrabs swarming over a carcase on the shore and disputing
with the vultures for strips of the carrion.
He was very
foes

is

'

'

make their burrows, but they never
would work in his presence, doubtless not from shyness,
but from some prudential motive.
Gelasimus miiiax,

anxious to see them

Leconte, the largest of the American
in salt marshes or fresh water.

'

fiddler-crabs,' lives

Over the mouth of

its

burrow Mr. T. M. Prudden ascertained that this crab often
constructs a regular ovenlike arch of mud, and that it sits
in this doorway on the look out for whatever may befall.
Professor Smith kept a large male of this species in a
glass jar containing nothing but a little siliceous sand,
moistened with pure fresh water, for over six months. It was
for ever pacing round the jar and trying to climb out, was
never observed to rest or show fatigue, and after months
of confinement and starvation was just as pugnacious as
'

ever.'

The species Gelasimus arcitakis, de Haan, already
mentioned, was observed by Krauss in South Africa as
occupying muddy ground, and having a bluish-grey colour
suitable to its residence.
The appropriateness of the
generic name will be appreciated in the light of his incidental remark that it is truly comical to see these crabs
with uplifted arms in countless numbers scampering over
the dark mud.'
Gonojjlax (originally spelt Goneplat and Gone'ijlax)^
Leach, 1814, is a North- Atlantic and European genus,
which till lately contained only one species, Gonoplax
'
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History of the
rhomhoides (Linn.), called in Bell's
Gonoplax angulata (Fabricius), the
British Crustacea
angular crab, the specific name obviously, and the generic
name probably, alluding to the angular character of the
second species, closely resembling the first,
carapace.
and named Gonoplax sinuatifrons, Miers, was obtained by
The elongated orbits and
the Challenger at Amboina.
eye-stalks cannot fail to attract attention, and the latter
especially when they are suddenly erected from a position
The male has the chelipeds of
of rest within the former.
a remarkable length, and these, at least when in confinement, he is fond of clashing together in a noisy and
perhaps threatening manner. The joints of these limbs
are so projjortioned that while they are able to seize food
at a great distance, they can also convey it to the mouth.
The pleon is seven-jointed in both sexes.
Ommatocarclnus, White, 1852, is distinguished from
front,' a
its near neighbour Gonoplax by a still narrower
great development of the antero-lateral spine on each side
of the carapace, and still more elongate eye-stalks, to
which reference is made in the generic name, meaning
the crab with the eyes.' There is but one species, O^nmaThis is found in Austratocarcmus Macgillivrayi, White.
'

'

A

'

'

and New Zealand waters.
Macrophthalmus, Latreille, 1829, with a name meaning long-eye,' surpasses the two preceding genera in the
length of the orbits, and the eye-stalks are exorbitant in
the literal sense in certain species, in which they are proThe
longed laterally beyond the orbit's outer angle.
species are numerous, occurring in the littoral or shallow
waters of all parts of the Indo-Pacific region.' In some of
the species, as also in the genera Helice, de Haan, 1835,
and Metaplax^ Milne-Edwards, 1852, the males have on
the arms of the chelipeds a short horny ridge, which Dr.
de Man calls the musical crest,' on the supposition that
the crab produces musical sounds by rubbing this crest
Naturally*
against a row of granules below the orbit.
this crab-music must only be judged by a crustacean

lian

'

'

'

standard.
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A

certain amount of uniformity, especially as regards
the flatness of the carapace, may be inferred to exist in
this family from the number of genera with names all alike
ending in -plax^ as Acantlioplax, lli/oplax, Hemiplax^ Camptoplax^ Bathyplax, with many others.
The genus Gerf/on, Kroyer, 1837, may claim a passing
notice as one of those instances in which syst--ematic
arrangement finds itself at fault. It is sometimes placed
among the Cyclometopa and sometimes among the Catometopa. Mr. Miers says that it is very nearly allied to
Pseudorhombihi and Filumnoplax in the latter, and to
Galene in the former group. That, on the theory of the
evolution of different groups from a common stem, such
inosculant forms are almost sure to occur, has long been
recognised. Darwin himself humorously admits that while
as a theorist he delighted in coming across them, as a
naturalist

engaged

in classification

he found them an un-

mitigated nuisance.

Familij 3.

The carapace

is

Grapsidce.

depressed or moderately convex, more

or less quadrilateral, with the lateral margins straight or
The front ' is never very narrow, in
slightly arcuate.
'

The orbits and eye-stalks are
general decidedly broad.
The third maxillipeds have the fifth
of moderate size.
joint articulated at the apex or the front outer angle of
The chelipeds in the adult male are usually
the fourth.
In the walking legs the
subequal, moderately developed.
seventh joint is stiliform, compressed, and either smooth
The pleon at the base usually covers the
or spiniferous.
whole width of the sternum between the last pair of legs.
The species are almost always littoral or shallow-water
forms, with a rare exception in deep water.

In

this family there are about twenty-four genera.

Lamarck, 1801, is a wide-ranging genus
which was brought to the notice of Europeans a century
and a half ago in the species Grapsus macidatus (Catesby,
1743 and 1771), to which Bosc in 1802 applied the better
Grapsiis,
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known name

of Grapsus pictus.
Professor Th. Barrois, in
account of the Crustacea of the Azores, speaks of this
and two companion species as running with astonishing
velocity among the rocks near the sea.
The brilliantly
coloured Grapsus^ with its limbs of a marvellous red, he
calls a superb species.
As it occupies by preference the
sides of the perpendicular cliffs, it is easy to believe the
statement that prodigies of agility and cunning are required for capturing uninjured specimens.
In Charleston
Bay Bosc had a much easier task. There he noticed that
these crabs almost always kept themselves concealed under
stones or pieces of wood, and, as these objects are rare in that
locality, every day on the retreat of the tide he was sure
to find fresh specimens of Grapsus under the hiding-places
from which he had taken other specimens on the previous
Darwin, in A Naturalist's Voyage,' when speaking
day.
of the nests of the tern at St. Paul's Rocks in the Atlantic,
says, It was amusing to watch how quickly a large and
active crab (Grapsus), which inhabits the crevices of the
rock, stole the fish from the side of the nest, as soon as we
had disturbed the parent birds. Sir W. Symonds, one of
the few persons who have landed here, informs me that he
saw the crabs dragging even the young birds out of their
his

'

'

The voracity and audacity,
the cunning and speed and jumping powers of these crabs
of St. Paul's Rocks are amusingly described in the Log
Letters of the Cliallenger,^ by Lord George Campbell, who
however, saw no proof that they ate the young birds.
About a dozen other genera have been formed with
names in which Grapsus is part of the compound, as
Geograpsiis^ Faragrapsus^ Platy grapsus, and the like. Several
of these contain species which were at one time included
nests and df^vouriug them.'

'

and which are by no means very
remote from it.
The Cancer marmoratus of Fabricius has been transferred from Grapsus to Pa.chygraj)sus, Randall, by Stimpson,
and to Gcmiograpsus, Dana, by Miers. It is a European
species, common among chinks of the rocks in the Adriatic.
It prowls about on the shore by night to feed on dead

in the genus Grapjsus,

PI.

Eriocheir japonicuSj de Haan.

iii.
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animals cast up by the waves. It is said to be timid,
running off with great speed if scared, but if stopped it
shows temper and nips hard. It is also very common,
according to Lucas, in Algeria, where it is eaten by the
poor.
I'ine specimens for a naturalist's collection are not
easy to catch because of their extreme readiness on the
least alarm to ensconce themselves deep in rifts of the
rock.
If in their headlong haste they sometimes slip into
a hole too shallow to contain them entirely, the pursuer
will still be likely only to obtain their cast-off legs, since
they readily relinquish them all rather than be captured.
Nautilograpstis, Milne-Edwards, 1837, like some of the
genera previously described, has third maxillipeds which
do not form a complete operculum. In 1825, in Bowdich's
Excursion to Madeira and Porto Santo,' Leach gave to
this genus the name Planes, a wanderer, but from want of
a sufficient accompanying description this has been regarded as technically only a manuscript name, not entitled
to priority.
It may, however, be doubted whether this is
'

a right decision, since a figure of the type species. Planes
mimdus (Linn.), was appended, and there appears to be
but a single species in the genus. The name of wanderer
this, the common Gulf-weed
nearly everywhere on floating weed
tropical seas of the globe.
If, as is
presence of this little crab on the
Sargassum hacciferurn that Columbus adduced as an argument to prove to his despairing sailors the proximity of
land, it was not quite so much to the point as the sailors
Columbus himself had other
appear to have thought it.
and more satisfactory reasons for his own confidence.
Patrick Browne calls it the Turtle-Crab, remarking, I
found this insect on the back of a turtle, near the western

very appropriate,
Crab, is said to occur
in the temperate and
probable, it was the

is

since

'

islands.'
Erioclieir, de Haan, 1835, meaning 'woolly-hand,'
contains a species, Priocheir japoniciis, of very singular
appearance, the great claws looking as if they were muffled
up in cuffs of long fur. It is represented in the accom-

panying

plate,

which

is

reduced from de Haan's work.
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The detached figures show the chelae of the young male
and the female, and the pleon respectively of male and
female.
By the Japanese this species is called the mounsavage or the hairy crab.
It occupies brackish
waters, passing from them into fresh-water streams, by
means of which it ascends the mountains, where it is often
tain

observed on dry land.
Varima^ Milne-Edwards, 1830, has the single species
Vo.runa litterata (Fabricius), common in the Indo-Pacific
region, and attracting attention by the marking on the
carapace to which the specific name refers. The capital
letter
is here considered to be formed with more than
usual distinctness by the longitudinal grooves that separate the lateral from the median regions, and the transverse groove which appears to form the upper boundary
of the cardiac region.
Sesarma, Say, 1818, includes a large number of species
found in the shallow waters of all the warm regions of the
globe.
the third
In this genus the front is broad
maxillipeds, when closed, still leave open a lozenge-shaped
space, and have the large fourth joint traversed by a ridge
from the front inner angle to the outer angle behind the
pterygostomian regions have a granular or reticulated surface, which in general is divided into little squares of

H

'

'

;

;

extreme regularity.
Eeference has been already made to Fritz Miiller's investigation of the breathing arrangements in land-crabs.
He was anxious to put the theory of evolution to a test.
The resemblances which prevail among all crabs point, on
that theory, to their derivation from a common ancestral
form, but the differences which prevail in the numerous
genera of land-crabs point to a divergence that must have
begun long before they assumed terrestrial habits. That,
at least, is what Fritz Miiller assumes, and few evolutionists will be inclined to deny it.
If, then, several different
forms of water-breathers at various times and places have
independently developed into air-breathers, it is unlikely
that the necessary changes will all be of the same pattern.
It is so unlikely that, had it proved to be the case, Fritz
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damaging blowwas just the opposite, as will be seen by a comparison of his observations on
several species and genera.
Those on Ocypode have been
MilUer was prepared to regard
to the theory of evolution.

it

The

as a very

result

already quoted.
In the family Grapsid^e he describes, under the name
Aratus Pisoiiii, the species which Milne-Edwards calls
Sesarma Pisonii, a sweet little vivacious crab, which climbs
the mangrove-bushes and feeds upon their leaves. Its short
sharp claws are well fitted for climbing, but they prick like
Once,
pins when the creature runs over a bare hand.
when he had one of these seated on his hand, Fritz Muller
noticed that it raised up the hinder part of its carapace,
and that by this means a wide slit was opened upon each side
over the last pair of feet, affording a view into the branchial cavity.
species,

When

studying this phenomenon in another

which he took to be a true Grapsus, he observed

that with the formation of the slit behind, the anterior part
of the carapace seems to sink so as partly or entirely to

As the lifting of the
carapace never takes place under water, he infers that the
animal opens its branchial cavity in front or behind according as it requires to breathe water or air. He had noticed
the elevation of the carapace, also, in species of Sesarma
and Gijclograpsus^ which burrow deep in swampy ground,
and often scamper about on the wet mud, or sit watchfully before their burrows.
But to observe the action in
these is a work of patience, since they can continue to
breathe water long after they have quitted the source of
supply.
That reticulation of the shell between the afferent and
efferent branchial orifices, which has been mentioned in
the character of the genus 8esarma, has a special purpose.
The squared meshes of network are due partly to fine
tuberculation and partly to curious geniculate hairs forming over the surface a sort of fine hair-sieve. When the
water issues from the branchial cavity it spreads through
this network, and can take up fresh oxygen, whereupon
the appendages ot the third maxillipeds, working in the
close the anterior afferent opening.
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opening on eitlier side, by their powerful movements bring it back to the branchial cavity. The two
ridges on the maxillipeds, which are often densely fringed
with hairs, meet in front and form a triangular breakwater which prevents the streams intended for the branchiae from entering the mouth-opening.

afferent

Of the rock-haunting

species of the genera Plagusia^
1806, and Goniopsis, de Haan, 1835, Krauss
speaks with a sort of admiration. At low tide they come
bustling out of their crannies in ho :ts.
By help of their
soft elastic bodies, and their limbs cut out for the very
purpose, they clamber over rough blocks and steep sides
of rock, jump from one crag to another, and creep into
the most inaccessible crevices.
They are not very swift,
but very canny, so that on their own ground, in spite of
their multitude, it is almost impossible to catch any of
them. In the fear of pursuit they will let themselves drop
several feet from one ledge on to another, or plunge a
fathom down into the sea and paddle off to the nearest
rock.
Acanthopua clauimdmis, de Haan, is a tiny species
nearly allied to Plagnsia^ but with different habits.
It
lurks under stones, and it may seem a light matter to turn
over a stone and catch it, but before the stone is well over
the crab will have w liisked to the other side, and when at
length it has been pinned fast, it is no easy task to drag
away its thin body and clinging talon-like claws without
breaking them. The name of this genus having been preoccupied, it has been changed by Miers to LeiolopJi'm.
Flarjima contains species that come from the Atlantic
and Pacific, and some of these have been taken in the Mediterranean under circumstances worthy of note.
In the
winter of 1873 an iron vessel entered the port of Marseilles.
It had come from Pondichery, by way of the Cape
of Good Hope, having had a long and stormy voyage in
the most rigorous season of the year.
To the iron plates
of this ship had become attached a little forest of algse and
barnacles; and living among these were a number of
higher Crustacea of exotic origin. Two of the specimens
were foun(^ by Professor Catta to belong to a new species

Latreille,
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which in 1876 he named Pachygrapsus advena; one was a
aufdlograjjsus (or Planes) minutus^ a species scarcely ever
found in the Mediterranean the remainder belonofed to
two species, which M. Catta speaks of as Plagusia squamosa and Plagusia tomentosa. The latter, a South African
species, should rather, it seems, be designated Plagusia
chabrus (Linn.), and the former Plagusia depressa (Fabricius). It was this last-mentioned one that was the most
numerous, being present in hundreds. As an Atlantic
species, it might not have had far to come.
The point
of special interest, however, lies, as Catta explains, in
showing the effects on distribution that may be produced
by unconscious human agency.
i\

;

Family 4

.

Pinnotheridoi.

The carapace is usually more or less membranaceous,
convex or depressed, with the antero-lateral margins entire

The front,'
The buccal frame

and eyeusually arcuate
anteriorly.
The third maxillipeds have the fourth joint
well developed, and usually the third also, the fifth articuor very slightly dentate.
stalks are very small.

'

orbits,

is

more
The chelipeds
moderately developed. The

lated at the apex, or at the front inner angle, or

rarely the front outer angle, of the fourth.

male are small or
walking legs are slender and generally naked, with the
seventh joint stiliform, unarmed. The pleon of the male
in general does not cover the whole width of the sternum
between the last pair of legs.
The crabs of this family are small, and many of them
in the adult

live in the shells of bivalve molluscs, tests of Echini, tubes
of annelids, and other borrowed habitations.
Miers distributes five-and-twenty genera over four sub-families.
Pinnotheres, Latreille (in Bosc), 1802, was known to
the ancients under the same name, but more commonly
under the name Pinnoteres.
It is a great pity that
Latreille did not adopt the latter, which is in all probability the older form.
Small as the difference in sound,
the difference in sense is considerable. Pinnotheres means
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one that hunts the Piniia, and, in accordance with this
designation of the genus, Oppian tells the story that when
oysters open their valves to take in the mud and water on
which they live, one of these crafty little crabs picks up a
pebble and thrusts it in, so that the oyster is prevented
from closing its shell again, and the crab enters and feeds

Gesner in the sixteenth century
its nutritious flesh.
expressed his confidence that this was mythical, since you
never find any bites upon the mussels, pectens, pinnas,
and oysters that are attended by these crabs.
The name Pinnoteres means one that watches or guards
the Pinna^ and there can be little doubt that it was the
form used by Aristotle, seeing that he also speaks of it as
Not
Pinnojjhylax, a word of precisely the same meaning.
only Aristotle, but many succeeding writers of renown, such
as Cicero, Pliny, and seemingly Linnaeus himself, accepted
the opinion that there was a compact between the mollusc
and the crustacean for their mutual benefit. Whenever
little fishes swam in between the expanded valves of the

upon

was supposed that its companion gave it a little
upon which the valves snapped together, the
prey was secured, and shared between the confederates.
A similar policy was pursued to exclude the intrusion of a
The great antiquity of the belief is atdf*ngerous foe.
tested by the fact that the Egyptians in their hieroglyphics
made use of the pinna and crab to symbolise the helplessness of a man without friends. That the belief was untenable was pointed out by many naturalists from Gesner
down to Cuvier, on the ground that molluscs do not feed
on little fishes, and that the residence of the crabs within
the valves was sufficiently explained by the prevailing
mollusc,

it

friendly nip,

This indeed apthe females that
appear to be most frequently found thus domiciled.
It is so much the nature of crustaceans to take refuge
in any sort of cleft or cranny that the first entrance of the
Pinnotheres into any sort of bivalve can be easily understood. When the residence proved to be peculiarly secure,
the shell of the crab would by degrees lose a hardness that
softness of the carapace in this family.

plies chiefly to the

females, and

it

is
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was no longer especially necessary. That the crab may
be at times useful to the mollusc seems after all not so
very improbable, for at the approach of an enemy so
nervous a creature as a crab would no doubt begin to
scuttle about and in this way communicate its terror to its
more apathetic companion, which would then naturally
Dr. H. Woodward has
close its doors against the danger.
recently recorded a remarkable instance of a Pinnotheres
found encysted in a pearl-like formation of the pearloyster, Meleagrina margaritifera.
Vinnotlieres

(Linn.) are

Bosc,

veterum,

and

common European and

Pinnotlieres

British species.

jyistim

Giard

and Bonnier suppose that under the latter name several
distinct species have been confounded. Its Zoea, long ago
studied and drawn by Mr. Vaughan Thompson, is a
Among the names
singular-looking microscopic object.
of other species some which indicate the animal's residence may be mentioned, as Pinnotheres ascidiicola^ Hesse,
from the coast of France, the Japanese Pinnotheres fhoIddis, de Haan, and Pvmwtheres lithodomi, Smith, from the

A

similar indication
Pearl Islands and Lower California.
is given in the generic name, Holothuriaijhikis^ Nauck.
In The Civil and Natural History of Jamaica,' when
speaking of a Pinnotheres, which he calls the Oyster-Crab,
This little species is generally
Patrick Browne says
'

:

'

found with the Mangrove oysters, in their shells, where
they always live in plenty, and spawn at the regular
seasons and such as eat the oysters, do not think them a
bit the worse for being accompanied with some of these
They are very
crabs, which they swallow with the fish.
small and tender, and nearly of the same length and
breadth, seldom exceeding a quarter of an inch either
;

way.'

Hymenosoma, Desmarest, 1823, was established under
a name invented by Leach, and signifying a membranaceous body.
This is a character in which many members
Hymenosoma orbiculare, Latreille
of the family partake.
and Desmarest, is a South African species. Halicarcinus,
White, 1846, is closely allied to Hijmenosoma^ but courts
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tlie species HaUcarcinus planatiis
widely distributed over the Antarctic
or Austral region, being the only Brachyurous Decapod,
Mr.
it is said, proper to that wide area of distribution.
Haswell considers that the Elamene Alathcvi of MilneEdwards is probably the young male of this species, and
that it is quite distinct from the original Hymenosoma
Mathcei of Desmarest.
Scopimera, de Haan, 1833, was established for the
single species, Scopimera glohosa, in which the arm of
the chelipeds and the corresponding fourth joint (the socalled merus) of the hinder legs has the outer margin
cartilaginous instead of crustaceous, with a transparent
membrane in the flat part. This peculiarity explains
de Haan's choice of a generic name, which means thighs
with windows in them.' From the resemblance to the
head of a drum these membranous pieces have been called

attention for the sake of
(Fabricius), which

is

'

'

tympo.na.'

Votilla, Stimpson, was substituted for Doto, de Haan,
In this genus Dotilla f&nes1833, a pre-occupied name.
trafa, Hilgendorf, from the East Coast of Africa, has the
windows or tympana also in the sternum. Dotilla brevitarsis, de Man, is from the Mergui archipelago.
Dr. de
Man makes Scopimera a synonym of Dotilla, but, if the
two genera are united, Scopimera as the older name must
take precedence.
Hexdpus, de Haan, 1835, is entirely devoid of the
last pair of walking legs, so that instead of decapods these
crabs have become octopods, and if the chelipeds are
excluded and only the walking legs counted they may be
regarded as hexapods, or six-legged crabs, and to this
view the name of the genus refers.
Tliaumastoplax, Miers, 1881, it is said, is closely allied
in all its characters and particularly in wanting the fifth
pair of thoracic legs, to the genera Hexapus^ de Haan,
and Amorphopus, Bell, but is distinguished from the former
by the much greater development of the second ambulatory legs and the structure of the outer [third] maxillipedes, whose merus [fourth] joint is elongated and
'

TRANSITIONAL FORMS

103

narrowed at its summit, where it is articulated with the
next joint, and from the latter by the well-formed orbits
and the entire absence of rudimentary fifth legs.' Those

who

are always sceptically inquiring for links in the chain
of evolution and for the fine gradations which the trans-

mutation of species postulates, may be invited to observe
in this family the genus Pinw'xa, White, in which the
fifth legs are often short, the genus Amorjyhojms, in which
they are rudimentary, and lastly Thaumasto2Jlax and Ilexafus, from which they have vanished altogether.
Some curious facts relating to the organs of vision
in certain members of this tribe are worthy of mention.
In the family Ocypodidse the genus Bcdliy]jlax^ A. MilneEdwards, 1880, contains but a single species. Specimens
taken by the U.S.S. Blalce from depths between four and
five hundred fathoms were found to have the eye-stalks
very short, almost immovable, and with the corneas not
developed.
Accordingly the species was named tifplilits,
the blind.'
But specimens taken from smaller depths
by the Challenger agreed with the others in all respects
except just this one, that they possessed small, distinct,
terminal corneas.
As these specimens were obviously not
blind, Mr. Miers named them var. oculiferus.'
In regard
to another genus, also but more doubtfully included in
the Ocypodid^e, Professor Perrier cites the observation of
A. Milne-Edwards, that in Geri/on tridens, Kroyer, a
species which descends to great depths, the eyes are
brilliantly luminous.
'

'
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CHAPTER
TRIBE

III.

VIII

— OXYRRHYNCHA

carapace is more or less narrowed anteriorly and
usually rostrate, with the hepatic regions small, the branThe epistome is generally large. The buccal
chial large.

The

frame is quadrate, with the anterior margin straight.
There are nine pairs of branchige, with the efferent chanIn this,
nels opening at the sides of the endostome.
as in the two preceding tribes, the afferent channels
open behind the pterygostomian regions, in front of the

The first antennge are longituThe third maxillipeds have the fifth joint

base of the chelipeds.
dinally folded.

articulated at the apex or at the front inner angle of the

The verges of the male are exserted through
the bases of the last pair of walking legs.
This tribe of the sharp-snouted crabs is divided
into two legions, the Maiinea and Parthenopinea.
It has
been observed in many cases that the two halves of the
large liver are not separate, but united by a median lobe.
The nervous system is said to attain a higher degree of centralisation in this group of Crustacea than in any other, the
ganglia of the trunk forming a single solid disk-like mass.

fourth.

'

Leg ion

'

1

.

Maiinea.

The

basal joint of the second antennae is well developed, inserted beneath the eyes, and usually occupies a
great part of the infra-ocular space.

This

legion

contains

three

families, the

Inachidae,

Maiidge, and Periceridge.

Family

The eyes

1.

Inachidce.

are non-retractile, or retractile against the
sides of the carapace.
In general the orbits are not de-
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but there is often a well-developed prseocular and
The basal joint of the second antennae
postocular spine.
The
is gfenerally slender, sometimes moderately enlarged.
carapace varies in shape, being subtriangular, or truncately triangular or subpyriform, rarely suborbicular.
The rostrum is simple or bifid, sometimes very short.
The chelipeds never have the fingers excavate at the tips.
The walking legs are sometimes very long. In both sexes
the number of distinct segments of the pleon varies from
fined,

four to seven.
To this family belong nearly forty genera, three of
which are included in the British fauna.
long-foot,' had
Macrojjodia^ Leach, 1814, meaning
been ah-eady called Macropns by Latreille, but that form
'

name was preoccupied. By Lamarck in 1818 it
was named Stenorynchus, narrow-snout,' a very appropriate name but without any title to supersede the earlier

of the

'

Just as the title of the tribe
Macropodia of Leach.
Oxyrhyncha ought in accordance with its Greek original
to be spelt Oxyrrhyncha, so should Stenorjyiclius have been
Part of this correction has been
spelt Stenorrhipichus.
adopted in the commonly used form Stenorhynclius^ and
naturalists have been so much tickled with the pleasing
sound that, instead of leaving the monopoly of it to the
Crustacea, they have employed it also among beetles,
The British species Macroreptiles, birds, and mammals.
podia rostratus (Linn.) is described in Bell's History under
The
the name Stenorynchus PJialangium (Pennant).
specific name given by Pennant alludes to the resemblance
which these crabs with long thin legs bear to the Pycnogonids or Sea-spiders, and which has won for them the
In spite of their long limbs
designation of spider-crabs.
they are a sluggish and slow-moving race, and in consequence are devoured in great numbers by other inhabi-

The fact that there are great numbers
tants of the sea.
of them to be devoured shows that nature has not left
them entirely without means of defence, of which some
account will presently be given. Macropodia longirostris
(Fabricius), which Bell calls Stenonjnchus temdrostris
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is,

like

the

preceding species, found both in

and Mediterranean waters, and is distinguished
from the other species partly by the relatively greater
British

length of the rostrum.
AcJiceiis, Leach, 1815, is so near to Macropodia that 'it
is in fact only distinguished from it by the absence of
rostral spines
the rostrum in Achceus being composed
merely of two small acute or subacute lobes.' Of ten
species enumerated by Miers only the type, Achceus Cranchii, Leach, belongs to the waters of Europe and Great
;

Britain.

Indchus, Fabricius, 1798, as at present restricted, contained in 1886 only six species, and these known only
from European seas and the Western North-Atlantic.
Three of these species are found in British waters, namely,
Inaclius dorsettensis (Pennant), Inachus dorynchus, Leach,

and Inachus

leptochirus,

Leach.

Leptopodia, Leach, 1815, has apparently but one species,
Lepjtopodia sagittaria (Fabricius).^ with an extensive range
in the warm waters of the Atlantic and of the West coast
of America.
Unlike the three preceding genera this has
the rostrum not bifid, but simple.
This beak is very
long and serrate on the edges. The carapace is not
spinous.
The chelipeds in the male are rather slender
and very elongate the walking legs are very slender
and extremely elongated, with the seventh joint stiliform.
Next to this genus Leach placed one which he named
Pactohts, with the species Factolus Boscii, founded on a
single female specimen in the British Museum from some
unknown locality. Fabricius, he says, seems to have
described it as tbe other sex of his Inachus Sagittarius.
Factolus has a body exactly like Leptopodia., but the legs
are of moderate length, and of these the first three pairs
have simple claws, while the last two pairs are didactyle,
that is to say, chelate.
In 1793 Fabricius said of his
Sagittarius that in one sex the feet were of moderate size
and all chelate, in the other six times as long and simple.
In 1798, without any distinction of sexes, he states that
eight of the feet are unguiculate and the last four pre;
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thus making six pairs of legs, with a structural

li ensile,

arrangement as regards three of them that would be unique
among the Brachyura. At each date the species is said
to come from the Isle of Guadeloupe.
Leach rightly perceived that error and confusion were lurking somewhere,
if it should not rather be said that they are conspicuous
on the face of the two discordant accounts.
MilneEdwards in 1837, though wdth a confession of great uncertainty, institutes tor the single genus Padolus the tribe of
the Pactoliens, w^hich he places among the Anomura. But
soon after, in 1839, de Haan with great acuteness observed, ^Padolus, Leach, Zoological Miscellanies, vol.

seems to

tab. 6S,

me

to be

made up

ii.

of the thorax of a

female Leptopodia sar/ittaria, to which the legs of some
other animal have been united for the thorax of Padolus,
just as also the rostrum and abdomen, agrees with the
female Leptopodia. The unlikeness in colour between the
legs and the thorax in the figure referred to at once
reveals the deception.
Never are two alien forms found,
agreeing exactly in the thorax, yet so disagreeing in the
legs.' The principle here enunciated is worth remembering,
as in some parts of the world there are dealers who delight
and find profit and have also great skill in fabricating monstrosities, sometimes such as have deceived the very elect.
Nearly related to Inachus is the gigantic Macrocheira
Kiiinpferi^ de Haan, 1839, of which mention has been
earlier made.
In Japanese it is called the insular crab.
Hitenia is another genus of this family instituted by
de Haan in 1 839. The name refers to the acutely triangular form of the carapace, and is derived from the Greek
word vvcs, a ploughshare, a derivation which would have
been hard to guess, had not de Haan obligingly mentioned
it himself
At the foot of his plate 23 he names the
;

-

4. Maja (Huenia) elongata n.
Maja (Huenia) heraldica n.' But the

figures

'

in the text is M^ija (Huenia) proteus.

name

5.

id. variet.

6.

species established

The double generic

from the inconvenient practice, still sometimes followed, of splitting a genus up into sub-genera.
Sub-genera, if they are worth anything, are pretty sure to
results
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k^^^

\
^?<^^

Fig. 6.—Huenia profeus, de Haan,
male.

Fig.

5.

young

Nupnia proteus, de Haan, adult male, with
separate figure of the pleou.

Fig. T.—Huenia proteus, de Haan, female, with separate figiu'es of the pleon in a sterilised
and a healthy specimen.
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and might therefore just as
for his change of the
specific names de Haan had a reasonable though a rather
singular excuse.
After his plate had been engraved with
the figures and names of two distinct species, based on
the very great dissimilarity of the carapace in the male
and female specimens at first available, he received a new
series of specimens belonging to each form.
These he
found to agree in so many particulars that the protean
form of the carapace no longer sufficed to separate
them specifically, but had to be regarded as depending on
the variations of age or sex.
He here also observed that,
as in several other Crustacea, there were what he supposed
to be two forms of the female, the one ovigerous which he
designates as genuine, the other sterile which he speaks
In the present species he says that the
of as spurious.
pleon in the genuine females is of five segments, the fourth
thick, very convex, with a longitudinal median impression,
while in the spurious females it has seven segments, is
lamellar and concave, with the fourth, fifth, and sixth
segments dilated, the seventh narrower and truncate.
The mystery of these so-called spurious females has been
recently explained by Professor Giard.
In studying the
parasitic Crustacea, as well Isopoda as Rhizocephala, he
was confronted by the statement which Rathke made in
1837, that of the many hundreds of Bopyrus which had
passed through his hands he had never found one in any
but a female Palcemon, and also by the statement which
Fraisse made in 1877, that the males of Inachus, so far as
he had observed, were never attacked by parasites, which
he thought might be the result of the unsuitable shape of
the narrow pleon in that sex.
The parasitic groups will be for after consideration,
but it must here be mentioned that by careful investigation Professor Giard arrived at the very interesting result
that the specimens of the higher Crustacea infested by the
be regarded as genera
well be called so at

later on,
first.

But

more or less completely sterilised,
and that the secondary sexual characters are considerably
modified, so that the males acquire to some extent the

parasites are as a rule
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appearance of the females, especially in the widening of
the pi eon, which is the first characteristic of sex that would
It follows, therefore, that among
generally be looked for.
the specimens which in old times have been regarded as
spurious females many spurious males were beyond doubt
included.
It is also worth remembering that when the
shape of the pleon leaves the sex of a crab ambiguous, that
may be taken as an indication that some curious species
of parasitic crustacean is likely to be found in some part
of the organism.
A large extension has been given to the family of the
Inachidse by recent voyages of deep-sea exploration, and
in some instances species which, when first discovered
only a few years ago, were naturally supposed to be rare,
have since proved to be cosmopolitan. Thus the little
Lispogndt/ius Thomsoni (Norman), a delicate species with
long slender limbs, taken at a depth of two or three
hundred fathoms in the Faro Channel, and first described
in 1873, has since then been taken at much greater depths
and at places so wide apart as the Straits of Gibraltar, the
neighbourhood of the Cape of Good Hope, and of Sydney
in Australia.
Ergasticus, A. Milne-Edwards, 1881, has two species
Ergasticiis Cloiiei, A. Milne-Edwards, and Ergastinis

—

Naresii, Miers.

The latter was taken near the Admiralty
and recalls the name of the honoured
Challenger the former was found in the
and the Atlantic, and the name of the
for it signifies 'a worker' in remembrance
ship, the Travailleur, by which the type-

Isles in the Pacific,

captain of the

;

Mediterranean
genus founded
of the French
Platymaia Wyville-thomsoni (see
specimen was dredged.
Plate IV.), Cyrtomaia Murray i, Gyrtomaia Suhmi, Echinoplax Moseleyi, represent new genera and species in this
fiimily instituted by Miers in 1886, in which the specific
names have been chosen expressly to associate some of the
finest of the Brachyura dredged by the Challenger with the
names of its staff of naturalists. Fkitymaia and Cyrtomaia
are also pointed out as of especial interest from their being
Malayasian representatives of a section of the sub-family
'

PI. iv.

H talpoida
.

Zoea,2^- stage

H

\.Q\^o\Az.Zom.laststagi

C.Sh;
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only by types from Eastern
those types the nearest to Flatymaia
In reis supposed to be Euprogndtha, Stimpson, 1870.
gard to Euprognatha rastellifera, Professor S. I. Smith
This is apparently by far the most abundant of all
says
the Brachyura along oar whole eastern coast south of
Cape Cod in the belt from 50 to 200 fathoms depth.
In the U.S. Fish Commission dredgings off Martha's
Vineyard, many thousands of specimens were often taken
at a single haul of the trawl.'
Inacliinae, hitherto represented

America/

:

Among

'

—

Family

The eyes

2.

Maiidce.

are retractile within the orbits, which are

more or less incomplete below
marked with open fissures in their upper and lower
margins. The basal joint of the second antennae is always
more or less enlarged. The family includes about thirty

distinctly defined, but often

or

genera, three of which are known in British localities.
Maia, Lamarck, 1801, is a genus well known rather to
the south than the north of Great Britain in the species
Maia squinado (Herbst). It is a large, eatable, and, in the
south-west of England, an extremely abundant species.
Its great inflated carapace, covered with prickles and fur,
gives it a ready place in the memory when once it has been
pretty little amphipod, called Is(^a Montagid,
noticed.
Milne-Edwards, with the sixth joint of its legs much

A

widened, seems to have been specially adapted for ranging
about this hirsute and prickly crab, the only place in which
The convenience of the residence may be init is found.
ferred from the fact, previously noticed, that from time to
time a score of other species of Amphipoda find it their
The crab, according
interest to occupy the same station.
In Cornto Herbst, is known as Squinado in Provence.
wall it is called the Corwich, and Bell was told that in
those parts several dozens could be had for sixpence. But
even this does not give so ample an idea of its abundance
as is conveyed by Olivi in his
Adriatic Zoology of a
hundred years ago. He declares that in summer the crabs
'

'
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upon the shore, but that in winter the females
on the deeper rocky ground in particular spots in a
great crowd, and pile themselves up in such numbers that
they form a sort of mound, which from the depth of eighty
to a hundred feet ascends until the glimmer of it can be
seen at the surface of the water, and that then the Istrian
fishermen go out with two, four, or six boats, surround this
living tower with their nets as easily as possible, and so
are dispersed
collect

make

Professor Stalio, in 1877, ena speedy capture.
dorses this wonderful tale, except that in his account the
boats employed are only two or four, and the instinct which
leads these creatures to cling together and climb up one on
another's back only produces a great pile of several feet in

Yet anything much less than Olivi's submarine
mountain of crabs would scarcely be visible from the surface at the depths which he mentions.
The Mediterranean possesses another closely allied species, Maia verrucosa, Milne-Edwards, smaller in size, and
covered with warts or tubercles, instead of spines or prickles.
This little crab led the way in quite recent years to some
observations that throw a new light upon the mental powers
height.

of the Crustacea.

A

great many of the Oxyrrhyncha have at all periods
excited the surprise of collectors, when dealing for the
first time with living specimens, by their often extreme unThey are overgrown with alg^ and ever so many
tidiness.
kinds of sedentary animals. They are undoubtedly themselves slow-moving creatures, and it was not unnaturally

supposed tha.t these colonies with which they were encumbered and disfigured were at once a proof and a result of
their extreme sluggishness. Dr. Graeffe had once occasion
to carry into the aquarium at Trieste a specimen of Maia
verrucosa which had been stripped of most of its vegetable
costume. He happened to place it in the same vessel with
a large mass of the polyp known as Dead Man's Fingers.
The next day, to his astonishment, he found the whole
back of the Spider-crab covered with pieces which had
To make
evidently been snicked out of the Alcyonium.
sure, he kept watch, and at length had the sweet satis-
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how the crab slowly stepped up to the
polyp-mass, and with its claws tweaked oft' small points of
At first it let them lie on the floor of the
the branches.
aquarium, but later on fished one of them up again with
its claw, which it bent over the back of its carapace, and
there among the fur it planted the fragment of the polyp
with the severed surface downwards
Further experiments showed that not only in the species
of Maia, but also in those of Pisa, Mticropoclia^ Inachus, and
other Oxyrrhyncha, the foreign organisms were fastened to
That the object
the crabs' bodies by the crabs themselves.
was concealment by the wearing of a mask was obvious,
since the costuming was never at random, but always in
Moreover, these
strict agreement with the surroundings.
marine zoologists know what sponges and polyps can be
chopped up without causing mortality in the fragments.
The pieces they plant are pieces that will live and thrive,
and, as Dr. Graefte observes, the keepers of aquaria have
only to consult the crabs to learn what kinds of seaanimals will bear being thus transplanted piecemeal. For
keeping on their living mask Dr. Graefte found that the
natural coats of these Crustacea were furnished with hairs
varying in arrangement and shape in the different genera
and species, some of the hairs being fish-hook-shaped,
others clubbed, and others simply tapering, but all more
or less serrate, the simple ones sufficing to detain a coating
of slimy mud, while the others hold captive the living
organisms.
Dr. Graefte published his observations in 1882, but
already in 1878 Dr. Eisig had reported of a species of
Inachus that he had seen it plucking Hydroids and planting them on its spines and hairs, and Dr. C. Ph. Sluiter in
1880, when establishing the new species Ghorinus alyatectus, described its way of spitting little fragments of algae
on the strongly bent booklets of its body and legs, to mask
Additional details of
itself from its enemies and its prey.
great interest were published in 1889 by the Swedish
naturalist Dr. Carl W. S. Aurivillius.
Hyas^ Leach, 1813, comprises but few species, two of
faction of seeing

114

A HISTORY OF EECENT CRUSTACEA

which belong to Great Britain and are also extensively disThese are Hyas araneus
tributed in the North Atlantic.
In a tiny specimen
(Linn.) and Hyas coardatus, Leach.
of the latter species, taken from off the carapace of the
mother, small spines or tubercles are observable on both
sides of each of the two divisions of the rostrum, on the
outer side of the second antennse, and on the eye-stalks.
These minute characters do not reappear in the adult.
The two species mentioned are very abundant on the coast
of Sweden, and Aurivillius found that they were almost
without exception dressed up either in pieces of different
algae (almost always Floridea?) or of shallow-water spouges,
or with Hydroids, tubicolous Annelids, Polyzoa, Cirripedes, or Ascidians simple or compound. His experiments
showed him that, if some of these settled rather by the
crab's permission than its active interference, yet they had
been originally under its control, while in most cases the
colonists had been actually planted and forced at the will
He
of the crustacean to occupy their several stations.
found, just as Mr. David Robertson of Cumbrae had done,
that his specimens of Hyas were capable not only of dressing but of undressing themselves. Of the effectiveness of
their disguises he had often had practical experience, when
upon visiting his aquarium in the morning he was unable
to find specimens which he had placed there overnight,
and which he at first thought must have escaped. Close
inspection and the help of a magnifying glass, however,
would always show that they were present, but that they
had so decked themselves out with the vegetables and
animals around them as to lose all invidious prominence.
By transplanting into an environment of sponges some
that had clothed themselves in bright-coloured algae, he
ascertained how accurately they knew their business, for
they laboriously picked off the gay colours, and stuck
themselves over with fragments of sponge in their place.
The chelipeds of these crabs are adapted by length and
by the flexibility of the joints to reach to the different parts
of the body which require dressing up.
The hooks and
hairs which hold on the tags and patches have been already
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One curious point as to their distribution
considered.
may be noticed. When the female is loaded with eggs,
the basal segment or segments of the pleon are forced
upwards so as to need concealment like the carapace.
The result is, in some at least of the Oxyrrhyncha, that
hooks for the attachment of foreign objects occur upon
these segments in the females but not in the males.
While dressing themselves the crabs invariably bring
each portion of their intended coat to their mouths as if

FxG. 8.—Chorinvs aculeatus, Milne-Edwards [Aurivillius].

they were going to eat or at least to taste it. Aurivillius
noticed that if a piece did not hold firm where the crab
was seeking to plant it, recourse was had again to the
mouth, and if the piece still proved intractable, it would
be brought to the mouth a third time and then tried on a
fresh spot.
The object of this assiduous application to
the mouth is, he thinks, that each piece may be well
licked, a secretion from the mouth organs, especially the
first pair of maxillipeds, bestowing the requisite
adhesive
10
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character.

Considering the tolerably ruthless manner in

which the crab gathers the constituents of its costume,
one need not wonder at their needing a little emollient
ointment.

Under the circumstances

their natural ten-

dency to adhere might otherwise remain for some time
dormant.
Ghorinus actdeatus, Milne-Edwards, as depicted on the
preceding page, is suggestive of a wardrobe provided with
In regard to a closely
a truly enviable number of pegs.
related species, Ghorimis longisplna, de Haan remarks that
to the hooked setae of the thorax and legs marine odds and
ends adhere so closely that they can scarcely be removed
without damaging the setae. He is thinking only of man's
rude handling, for, however remorseless such a crab may
be towards its surroundings, we may feel assured that its
deft fingers will do no violence to the well-appointed furniture of

its

own

carapace.

Pisa, Leach, 1813,

is

open to the suspicion of being a
There are several

synonym of Arctoims, Lamarck, 1801.

The
species of this genus in various parts of the world.
two known in English and Irish waters occur also in the
Mediterranean and have a considerable range north and
south. These are Pisa tetraodon (Pennant) and the species
which Bell calls Pisa Gihhsii^ Leach, a name which must
be wrong, whatever other is right. Miers with some hesitation adopts for

it

the

name Pisa

(^Ardopsis^

trihidus

(Linn.).

Naxia, Mihie-Edwards, 1834, is narrowly distinguished
from Pisa by the accessory spinules of the two-horned
rostrum.
Naxia hystrix, Miers (see Plate IV.), was obtained by the Ghallenger at Amboina.
Lissa, Leach, 1815, is a genus apparently near to Pisa,
but with a rostrum consisting of two truncate laminar
horns side by side, which are somewhat wider at the extremity than at the base.
It was formed for the Mediterranean species Lissa cliiragra (Fabricius), which is deep
red in colour, and has the legs so covered with protuberances that its specific name, meaning gout in the hand,' is
not inappropriate, although it so happens tliat the hands
'
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of the ctelipeds are almost the only smooth part about it.
It is said by Stalio to be sensitive to changes of temperature, and at any increase of cold to crouch closely in the
crevices of the rocks, but as he also says that its habitat
is at a depth of thirty to forty fathoms, it is not easy to

understand how this valetudinarian shrinking has been
The crab is only about two inches long, and
according to Herbst is commonly covered with worm-tubes,
corals, alg^e, and mud, to such an extent that it is scarcely
to be recognised or to be taken for a living creature.
Ghioncecetes, Kroyer, 1838, is a northern genus, with
a name meaning
the snow-dweller,' founded for the
Greenland species Cliionoecetes opilio^ which, according to
Piofessor S. I. Smith, is taken rarely in the deep water
off the New England coast.
It is,' he says, one of the
ascertained.

'

'

'

and occasionally attains gigantic proportions.'
In the largest specimen that he examined the
span of the walking-legs was two feet eight inches.
Tbe
specimen figured by Kroyer in Gaimard's voyages was, he
says, even somewhat larger, but though the figure occupies
the whole extent of the folio plate, I do not find that even
with the second pair of legs which are the longest or with
the third pair which are inserted at the broadest part of
the carapace could it span more than twenty-eight inches.
Antilibinia 8mithii, M'Leay, is a South African species
which Krauss observed in its native haunts on the perlargest arctic crabs,

pendicular wave-lashed cliffs of the headland at Natal.
Its legs are powerful and have the terminal joint bent into
a strong hook by which the crab can fasten on to the pores
Its body is rounded off and has a very hard
of the rock.
horny shell well adapted to resist the continual beating
upon it of the surf. Amoug the bright and dark green
algae, and coloured like them, it sits almost completely
motionless and lets its food be floated to it by the evermoving sea. When Krauss wished to take some specimens away from their dangerous position, they clung so
tight that he had to use considerable force to disengage
them, and was in consequence several times overtaken by
the returning wave? before he could effect his purpose. It
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pleasant to see

how

creatures comparatively feeble

may

sometimes find security in stations the most unpromising
and the most exposed. The whole tribe of the Oxyrrhyncha are indeed often placed at the head of all the Crustacea
in honour of the ready wit and resource which so many
of

them

display.

Scyramathia Garpenteri (Norman) is a remarkable crab
first observed on the Porcupine expedition in the Channel
between the Faro and Shetland Isles. It was afterwards
obtained abundantly by the Travailleur from great depths
in the Bay of Biscay, and again the Norwegian NorthAtlantic expedition trawled it from a depth of 220 fathoms
about twenty miles off the west coast of Norway.
According to the description of it by Professor Sars,
the whole surface of the body is invested, as it were, with
a dense, felt-like covering, which, on closer inspection, is
found to consist of two different kinds of cutaneous apInuermost, crowded together, are observed
pendages.
'

numerous small tuberculiform excrescences, which,

at the
glance, may be readily taken for granulations on the
skeleton of the skin, but, after a closer examination, are
seen to be of a totally different character, since they have
first

not only a soft consistence, but admit of being scraped oti'
with the greatest facility.
On treating these protuberances with a solution of potash, they are found to be
true cutaneous vesicles or capsules, that, with a broad
basis, are attached to the skeleton of the skin and supported in the middle by a slender chitinous-like rod, of
which the point projects more or less distinctly forward
from the top. Between these peculiar cutaneous appendages, and projecting considerably beyond them, are short
and comparatively stiff hairs, somewhat unguiform at the
extremity, and crowded together, in particular on the
anterior part of the dorsal surface of the carapace, which
thus acquires a velvety appearance.'
The rostrum also is highly characteristic. It is divided
from the base into two straight, strongly divergent, branches,
about half as long as the carapace. They are cylindrical
at the base, but taper gradually to a dagger-like point, and

SOME NAMES DISENTANGLED
are thickly covered with hair.

There

is,
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according to Sars,

a possibility, which, however, S. I. Smith thinks an improbability, that the species may be the same as one earlier

but

all

too briefly described

of Florida, ander the

by Stimpson, from the coast

name Scyra umbonoM.

The

speci-

men

taken by the Porcupine was first described as Amathia
Carpenteri, but the genus Amathia, Roux, has a pre-occupied name which has in consequence since been changed,
by S. I. Smith, to Anamathia, and Professor A. MilneEdwards discovered that the species Ca.rpenteri could not
be included in that genus.
At the same time he noticed
its likeness to Stimpson's species above mentioned, and
framed for it the new genus Sciframailiia. From the foregoing remarks it will easily be understood what suggested
the composition of this generic name, but it must not be
forgotten that Scyr amathia belongs to the family Maiidae,
whereas Anamathia stands in the previously described
Inachidae, and Sryra (though to the exclusion of Stimpson's species umhonata) is a genus belonging to the next
family, the Pericerid^e.

Family 3

.

Periceridce.

The eyes are retractile within the small circular and
well-defined orbits, which are not incomplete as in the
Maiida3.
The basal joint of the second antennae is well
developed, and constitutes a great part of the inferior wall
of the orbit, the joint being in general much enlarged.
The family contains about twenty genera.
Pericera, Latreille, 1829, of which the type is Pericera
cornndo (Herbst), 1804, has been despoiled of many of
its species by Miers, who has transferred them to Macroca^loma, a new genus which he instituted in 1879.
Of
the species Maorocoiloma trispinosa (Latreille) Mr. Ives
says that Yucatan specimens when alive are of a bright
scarlet colour.
In the Challenger species, Macrocceloma
concdva, ]\liers, from Bahia and Fernando Noronha, the
body and limbs are covered with a short close pubescence
and with some longer curled hairs. Its colour in spirit is
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yellowisli-brown, but this

colour

or no guide to

is little

may have been when

living.

The

specific

what its
names in

genus ought to have either masculine or else neuter
terminations, but many naturalists seem to suppose that
any generic name ending in -a is a feminine form, which
is far from being the fact.
In this family the genus Libinia, Leach, 1815, contains

this

and Mithrax (Leach),

several species,

very large group.

Latreille,

1817, a

Of Libinia emarginata^ Leach, Miss

Mary Kathbun, in her recent revision of the Periceridae,
says that in Long Island Sound occasionally this species by
numbers so interferes with the steam oyster dredgers
that work is abandoned until the crabs (which are known
to the oystermen as " spiders ") have passed over.'
its

'

Legion

Fartlienopinea.

2.

The basal (or true second) joint of the second antennae
very small and embedded with the next joint in the
narrow gap between the front and the inner orbital
angle, the infraocular space being mainly occupied by the
inferior wall of the orbit.
is

'

Family 4

The eyes

.

—

'

PartJienopidce,

are usually retractile within the small circular
orbits ; the lower wall of the orbit is con-

and well-defined

tinued to within a very sihort distance of the front.' The
second antennae are very slender; the basal joint does not
as in the Periceridse constitute a great part of the inferior
orbital margin, but is very small, seldom reaching the
front,' and with the next joint occupies the narrow gap
intervening between the front and the inner angle of the
orbit.
(In Ceratocarcinus the antennsG are completely
excluded from the orbits.)
Some fifteen or twenty genera are reckoned in this
family, of which only one is known in the waters of Great
'

'

'

'

Britain.

Eurynomey Leach, 1814, has not yet received many

THE GREAT WARTY CRAB
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additions to the type species Eurynome asijera (Pennant),
for though the names scidellcda and holetifera have been

given to forms taken in the Mediterranean, it is probable
that they are not distinct from, or at roost are only
It is,
varieties of, the species found on the British coasts.
as might be guessed from the names, a species rough with
warts or tubercles. The walking-legs are short, but the
chelipeds in the male are elongate, being nearly twice the
length of the body according to Bell, but according to
Eurynome tenuicornis,
Leach three times its length.
Malm, from Bohuslan, GuilmarsQord, is there found together with Eurynome asjjera.
Parthenope, Fabricius, 1798, has in its type species,
Pariheno'pe horrida (Linn.), an animal of truly remarkable
appearance. It is recorded from the West and East Indies,
and has been called the great Warty Crab or stigmatised
as the Lazy Crab.
Its carapace is pentagonal, broader
than long. While this and the legs are covered with
warts and spines, the pleon is said to be full of pits, almost
The chelipeds are large and long.
as if eaten through.
From the picture of it given by Herbst one might suppose
that it was intended to look like a piece of light-red sandstone overgrown here and there with green algse.
Lambrus^ Leach, 1815, unlike the two preceding genera,
suffers from no paucity of species.
So numerous indeed
are they that in 1878 Professor A. Milne-Edwards deemed
it expedient to subdivide Lamhrus into ten genera, including in the number Solenolamhriis, Stimpson, and
Mesorhoea, Stimpson.
The species are distributed over all
the warmer seas of the world, and some occur in the Mediterranean.

Of

these

Lamhrus macrochelos (Herbst), mean-

ing the Lamhrus with long chelipeds, justifies its name, but
ahnost puts its body out of countenance, seeing that the
arms in question are nearly four times as long as either
In Lamhrus interthe length or breadth of the carapace.
medius, Miers (see Plate IV.), from the Corean Seas and
Torres Strait, the disproportion between legs and trunk is
less exaggerated.
In the genus at large it is remarked
that, apart from larval metamorphoses, so many variations
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of form are undergone during progress to the adult condition, that, without a considerable series of specimens,
young and old of the same species must often almost inevitably be considered as distinct,
Heteroc/njpta, Stimpson,
1871, contains but three
species, and those of small size but singular appearance.
One of these, Heterocryjyta Mcdfzcmi, Miers, which has been
taken at Goree Island, at the Azores, and off Senegambia,
is also an ornament of the Mediterranean, having been
taken by the Travailleur at a depth of about 250 fathoms
off Toulon.
The Mediterranean form was at first named
after the distinguished French
has since been found to be the same
species as Heterocrypta MaUzani.

Heterocryiita

zoologist,

but

Mario7iis,
it

THE POINT EXPLAINED
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CHAPTER IX
TRIBE

The

IV.

— OXYSTOMATA

is convex or depressed, with the anteromargins arcuate or orbiculate or even subglobose
or more or less oblong, with subparallel or slightly convergent margins (Dorippida?). The epistome is very much
reduced or rudimentary. The buccal frame is more or
less triangular, nearly always produced and narrowed
forwards with the margins anteriorly convergent. The
afferent channels to the branchise open either behind the
pterygostomian regions and in front of the chelipeds, or,

carapace

lateral

more

;

angles of the palate
open at the middle
There are
of the endostome which is produced forwards.
The first antennae fold
six to nine pairs of branchi^.
longitudinally or obliquely.
The third maxillipeds have
the fifth joint articulated at the inner or the outer front
angle or at the apex of the fourth, beneath which it is
The verges of the male are exserted
often concealed.
either from the surface of the sternal plastron or more
usually from the bases of the fifth pair of legs, which are
either adapted for walking or for swimming, or are feeble
and raised upon the dorsal surface of the carapace.
It is the narrowing anteriorly of the buccal frame or
mouth-cavity that gives the name of sharp-mouths to
this tribe, which is divided into four families, the Calappidae, Matutida?, Leucosiidte, and Dorippidce.
rarely,

at the

The

(LeucosiidEe).

antero-lateral

efferent channels

'

'

Family

1

.

'

Calappiclce.

The afferent channels to the branchia3 open behind
the pterygostomian regions and in front of the chelipeds.
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The

third maxillipeds have the fifth and following joints
not wholly concealed by the fourth joint. The verges of the
male are exserted from the bases of the fifth pair of legs.
There are abont ten genera included in this family.
Calappa, Fabricius, 1798, contains some fifteen species,
which are not a little remarkable in appearance. This is
partly due to the form of the carapace, much narrowed in
front where the short-stalked eyes twinkle cunningly, but
widened behind with shield-like expansions over the bases
of the legs.
More singular, however, is the development
of the chelipeds, which have a very flat crested hand of
great size, yet the whole limb withal so arranged that the
pair can be concealed beneath the body to which in that
position they might be said to supply an operculum or incomplete ventral carapace. Of Galap2?a granulata (Linn.)
Stalio says that, when it is compelled by fear of some
enemy or by the force of the waves to leave its crevice in
the rock, it draws together its walking-legs undf^r the expanded parts of the carapace, makes its chelipeds meet,
and, being thus reduced to the shape of a ball, launches
itself into the deep.
Unfortunately for it, the scouring of
the waves often throws it up on to the shore, where continuous rolling upon the pebbles puts an end to its existence.
This is a waste of what would otherwise form an
agreeable morsel. It may be eaten with a good conscience,
since it is itself very voracious, and when in pursuit of
prey not to be intimidated. Judging from the contents
of the stomachs of various Crustacea, de Haan was able to
decide that Calappa, Matiita, and Borvppe feed on other
Brachyura, Leucosia on species of Palcemon, Banina on
fishes and starfish.
Calappa gallus (Herbst) is common to
the Atlantic and the Pacific.
The crested claws here carry
to an almost comical extreme the resemblance to the head
of a cock, which they exhibit more or less throughout
this genus.
Calappa depressa, Miers (see Plate II.), from
the South Australian coast, is one of the smaller species

and a recent contribution

to science.

is a genus in which the chelipeds and walking-legs agree with those in Calappa and

Paracyclois^ Miers, 1886,

A QUESTION OF PEIORITY
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and it is considered to connect Crijiotosoma^
and Platymera, Milna-Edwards, with Calapim
through such forms .as the above-mentioned Calaypa
g alius (Herbst), but Paracyclois is distinguished from the
first two of these genera by the absence of any lateral
spine on the margin of the carapace, and the broader basal
joint of the second antenna,
and from Galappa by the
Cryjitosoma,

Brulle,

'

absence of the clypeiform prolongations of the carapace,
which are represented by a slight protuberance of the
postero-lateral margins in Paracyclois^ which protuberance
bears several strong spines.' The type species of this curious
genus, Paracyclois Milne- Edirardsii^ Miers, was dredged
north of the Admiralty Isles from a depth of 150 fathoms.
Gryptosoma cnstatam, Brulle, was depicted in Webb
and Berthelot's Hist. Nat. des lies Canaries,' and the
genus was instituted at page 16 of that work, for which
Miers gives the dates 1836-1844. Milne-Edwards in 1837,
while his own pages were passing through the press, refers
to BruUe's genus and species as about to be published.
In the same year, 1837, de Haan published a new genus
and species, Cycloes granulosa, from Japan. In 1841 he
states that Brulle's species is clearly the same as this,
and in 1849 he repeats the remark as an example of wide
distribution, the very same crab being found at the
Canaries and in the waters of Japan.
But he retains the
name Cycloes, being evidently, and perhaps rightly, under
the impression that it had priority over Gryptosoma.
Orithyia, Fabricius, 1798, is strongly distinguished
from the other genera of this family by the natatorial
character of the last three pairs of legs, which have an
ovate terminal joint, as in the Portunidae.
The three
preceding pairs of legs have also the terminal joints flattened, and the others more or less compressed, as is usual
in species apt for swimming.
There appears to be only
one species, found in the Chinese Sea, and called hima,culatus by Herbst in 1790, and mammillaris by Fabricius
in 1793.
Herbst, whose specific name must prevail, says
that without dispute this crab is one of the most beautiful
*

'

and most

rare.'
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Family 2

.

Makitidce.

The characters are the same as in the Calappidoe, except that the third maxillipeds have the three terminal
joints concealed beneath the triangular acute fourth joint.
The family contains four genera.
Mahlta, Fabricius, 1798, is regarded as the genus
among the Brachyura in which the adaptation for swimming attains its highest development. In the last pair of
legs the oval terminal joint is supplemented by a very
broad expansion of the preceding joint. Moreover, the
other three pairs of legs are natatorial, having broad flattened joints, in particular the pair next the chelipeds eviNevertheless,
dently forming paddles of great power.
none of these limbs are fringed with hairs, the ordinary
armature of swimming legs. The sufficient reason assigned for this is that the crab's safety often depends upon
the extraordinary rapidity with which it can bury itself
Its flattened joints have sharp points
in the wet sand.
and edges, with the digging powers of which any fringe
As it is, they can slip
of fur would seriously interfere.
themselves under the sand in a moment, and before the
troubled water has cleared over their departing footsteps
the traces of them are smoothed and lost. Yet sometimes,
it is said, their movements may be perceived under the feet
of a person walking along the shore. Among the Japanese
specimens of Matuta victor, Fabricius, de Haan observed

some of what he
no peculiarities

calls

in

'

spurious' females,' but he mentions
If
their smaller size.

them except

Paulson's identification be right, the name of this species
should become Matuta lunaris (Forskal.)
Repdhis, Latreille, 1806, has, according to de Haan,
the third joint much shorter than the fourth in the third
maxillipeds, whereas in Matuta those two joints are equal
He pa f us prince ps (Herbst) appears to be the
in length.
proper name of the type species, which occurs both in the
East and West Indies. This genus, and with it Osachlla,

BEAUTIFUL COLOURING
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Sfimpson, and Adceomorpha, Miers, are distinguished from
Matuta by having the terminal joints of the legs adapted,
not for swimming, but for walking.
Osachila and Adceo-

morpha

are, according to the author of the latter genus,
perhaps identical.

Family

The

3.

Leucosiidce.

the branchi^ open at the
endostome and not behind the
pterygostomian regions. The third maxillipeds have the
three terminal joints wholly concealed by the triangular
The verges of the male are exserted from
fourth joint.
afferent channels to

antero-lateral angles of the

the sternal plastron.
In this family twenty-nine genera are accepted by
Miers in 1886. One of them is included in the fauna of
Great Britain.
Leucosia, Fabricius, 1798, contains numerous species,
which occur in the littoral and shallow waters of the IndoPacific region.
They are often remarkable for the beauty
of their colouring, testimony to which is borne in the
names of the species, Leucosia splendida, Haswell, and
Leucosia pulcherrima, Miers.
They have the frontal region of the carapace narrowed and produced anteriorly,
and in front of and above the bases of the chelipeds there
is a pit defined by a series of granules.
This, which is
continued as a shallow excavation beneath the posterolateral margins of the carapace, has received the name of
The walking-legs are small, succesthe thoracic sinus.
sively shorter from the front to the rear.
The pleon of
the male in some species has all the segments united except the first and last, in others the third coalesced with
the fourth, and the fifth with the sixth.
figure of
Leucosia australiensis, Miers, is given on Plate II.
The
type species, scahriuscula, Fabricius, has been transferred
to the next genus.
Pliilyra^ Leach, 1817, is a genus nearly allied to Jjeucosia, wdth a similar range, and also containing several
species.
But, among other distinctions, the
front
is

A

'

'
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broader and not at all prominent, and there is no thoraFhilyra jpisum^ de Haan, is said to be infested,
cic sinus.'
'

Fig. 9.—Afiirafugax (Fabricius) [de Haan].

like

Leander squilla and Leander

making the

serrafus,

sides of the crab bulbous.

by a Bopyrus^

De Haan remarks

that he never saw the Bopyrns in true females, and that
in males they occupy the right side, in spurious females
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The parasite referred to would
left side, of the crab.
no doubt now stand under some other generic name,
Myra, Leach, 1817, is another genus of common occurrence throughout the Indo-Pacific region, of which the
species Myra fug ax (Fabricius) has been frequently renamed. It is remarkable for the great length which the
slender chelipeds sometimes attain, and which have caused
the Japanese to call it the long-handed crab.
Ubalia, Ijeach, 1817, has an extremely extended range,
and includes numerous species, among which several occur
in European seas, and four of them in the waters of Great
Britain.
These four are Ebalia tuber osa (Pennant), Ebalia
tumefacta (Montagu), Ebalia Cranchii, Leach, and Ebalia
the

71UX,

Norman.

It is curious that Bell, in his

'

History of

British Stalk-eyed Crustacea,' should have thought

it

right

Leach in calling the first two of these respectively
Ebalia Pennantii and Ebalia Brijerii, while he relegated
the earlier names to the synonymy.
The resemblance
which these little creatures, with their legs all tucked up,
assume to a rugged little fragment of stone has been
Comparing Ebalia with a genus
already mentioned.
P/iZ//a3iVt instituted by Bell in 1855, Mr. Miers says
The
genera Ebalia and Phlyxia are now connected by so many
intermediate species, that not one of the distinctive characters mentioned by Bell can be regarded as constant.

to follow

:

—

'

I propose, therefore, to unite these genera, but to separate
the species under two primary sections or sub-genera (for
which the names Ebalia and Phlyxia may conveniently be
retained) as follows
I. Front slightly concave or truncated, not quadridentated (Ebalia).' This is followed by a list of twenty:

'

six species.
'

II.

Front with four distinct (usually tuberculiform)

lobes or teeth, including the tooth at the interior angle of

the orbit (Phlyxia).'
This is followed by a list of seven
species, in regard to which it is pointed out that all are
restricted to Australia.
The convenience of having a
generic name to indicate so small a mark of separation
may well be questioned, but the inconvenience of the sub-
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name scarcely admits of question, especially when
leads to the possibility of a creature being called
Ehalia (Phlyxia) undecimspinosa (Kinahan), var. orhimlaris,' a name which is even then incomplete without

generic
it

'

the addition of the names (Haswell) Miers, to show that
Mr. Miers has made Haswell's Phlyxia orbicularis a variety
of Kinahan's Ehalia undecimspinosa.
Ixa, Leach, 1815, has perhaps, according to Mr. Miers,
only one species, though five have been named.
This one
is the Ixa cylindrus (Fabricius), called Ixa canaliculata by
Leach. It is widely distributed in the Indo-Pacific region,
and has a very remarkably shaped carapace, transversely

rhomboidal or somewhat

elliptical, and prolonged at either
side into a cylindrical lobe, which is often as long as the
width of the main portion of the carapace.

Oreojjhorus,

Riippell,

1830,

'

the

hill-bearer,'

and

A. Milne-Edwards, ]86(), the cave-bearer,'
have names referring to the prominences and depressions
Spelceophorus.,

'

in the carapace.

Family

4.

Dorippidoi.

The afferent channels to the branchias open behind the
pterygostomian regions, and in front of the chelipeds.
The three terminal joints of the third maxillipeds are not
concealed by the fourth joint.
The last pair or last two
pairs of legs are short and feeble, and raised on the dorsal
surface of the carapace.
The verges of the male are exserted from the sternal plastron.
The family includes eight or nine genera, the position
of Gyclodorippe, A. Milne-Edwards, being rather doubtful,
since in it there are no afferent openiugs to the branchiae
in front of the chelipeds.
Doripp)e, Fabricius, 1798, has a wide range, and includes several species.
One of them, Borippe facchino
(Herbst), is found both in the Mediterranean and at Hong

Kong. The first two pairs of walking-legs are long, and
enable the creature to run fast. The two following pairs
are very slender and short.
To account for their dorsal
position various reasons have been suggested.
Herbst
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says that the crab can run either way up. Another \4ew is
that these hind legs lift foreign objects on to the carapace,

5i

So
-ibo

s2

11
.la

and a third that they help

to repel animals that might
otherwise tread on the crab's back.
The specific name
which Herbst gave it means a knave, and is its trivial name
11
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the Italians, in.evident allusion to tlie resemblance
Similarl}^, Borippe dorsifes
bears to a comic mask.
(Linn.) is not inappropriately named by tlie Japanese the
demon-faced crab.' JDorijjpe japonica, von Siebold, represented on the preceding page, is closely allied to Herbst's

among
it

'

Borippe facchino.
Ethusa, Roux, 1828, unlike Dorippe, which usually
has the carapace broader than long, in general has the
Miers notices that
carapace much longer than broad.
the species of this genus are the forms which evince
the greatest degree of degradation from the Brachyuran
In other words, they make the nearest approach
type.
to the next tribe, which in Mr. Miers' work is not included among the Brachyura. Ethusa mascarone, Roux, is
Ethnsina, S. I. Smith, 1884, is
a Mediterranean species.
closely allied to Et/msa, but distinguished by the form of
the first antenna3, the basal joints of which are very large
and swollen, occupying the whole width of the front,' and
crowding back the eyes and second antennae into an almost
The type species, Ethusina ahyssicola,
transverse position.
Smith, was dredged off the East Coast of the United States
at a depth of about 1,500 fathoms, the members of this
genus and Ethusa being those which descend to greater
depths in the ocean than any of the Brachyura which we
have been hitherto discussing. The species Ethusa granulata, Norman, has been transferred to a separate genus,
Cymonomus, by Professor A. Milne-Edwards.
Cymopolia^ Roux, 1828, has for its type species, Cymofolia Caronii, Roux, from the Mediterranean, but it includes
twelve species in all, of which eight have been recently instituted by Professor A. Milne-Edwards from dredgings in
De Haan conthe Gulf of Mexico and Straits of Florida.
sidered that it ought to stand among the Maiacea, but his
opinion has not been followed.
'
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CHAPTER X
TRIBE

The

sternal

brancliia3

lie

plastron

V.

or

—ANOMALA
breastplate

is

wide.

The

and may attain the number of
The vulvae open not on the breastplate,

obliquely,

fourteen pairs.
but in the bases of the third pair of legs.
This tribe of Anomalous Brachyura has long been considered a division of a separate sub-order called the
Anomura, meaning Stalk-eyed Crustaceans 'with un-

tails.'
To this division the name Apterura
was given, to distinguish it from another division called
Pterygura.
The first name signifies those that have
unwdnged tails, the second those that have winged
tails.
The wings referred to are formed by the appendages of the sixth segment of the pleon, which in
the Pterygura are expanded on either side of the telson,
but which in the Apterura are not developed. By the
transfer of the latter division to the Brachyura itd old
name becomes unsuitable, since all of that sub-order are
apterurous.
It contains two legions, the Drominea and

symmetrical

Panininea.
Lecfion 1

.

Drominea.

The

carapace is subglobose or subquadrate, the
narrow.
The third maxillipeds have the third
and fourth joints subquadrangular. The lateral apodemata' of the trunk are united in a common centre, forming a sternal canal. The last pair, and often the last two
'

front

'

'
The apodemata or apodemes are processes formed by an infolding
of the cuticle and extending inwards to give surfaces of attachment for
the muscles and to assist in protecting the internal organs.
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pairs of legs, are subdorsal in position and of small size.
The pleon folds under the trunk. In the female it has
five pairs of appendages, of which the first is rudimentary.

This legion is divided into two families, the Dromidae
and Homolid^, the characters of which are here accepted
as laid down in Professor J. R. Henderson's Report on
the

Anomura

of the Challenger.

Family

1.

Dromidce.

The
The carapace is subglobular, rarely flattened.
T]ie first aneyes are retractile into well-defined orbits.
The fifth and usually also
tennae fold in special fossettes.
the fourth pair of legs are short, subdorsal in position,
The vasa deferentia of the
and in general prehensile.
male pass through the bases of the fifth pair of legs and
form tubular prolongations.

The family contains some ten genera, one of which

is

British.

The

species,

Dr.

Henderson

says,

inhabit

shallow

water and moderate depths. The majority protect the
body by an ascidian, a sponge, or by one of the shells of
Milne-Edwards says that of the foura bivalve mollusc.
teen pairs of branchi^ the last two spring from the last
two segments of the trunk, which in the Brachyura in
He regards two little lateral
general never carry any.
pieces intercalated between the sixth and seventh segments of the pleon in Bromia as rudiments of the appendages of the sixth segment, but that may be regarded
rather as a pious opinion than an established fact.
Bromia^ Fabricius, 1798, almost monopolised the
family until it was subdivided by Stimpson into six
genera in 1858, this subdivision being grounded chiefly
on the disposition of the sternal sulci in the female.^ In
^

'
Branchite are called pleurobranchije when attached to the pleura
or sides of the segment, podobranchife when attached to the first joint
of the limb, arthrobranchire when they spring from the interarticular
membrane between the segment and the limb.
- For the structure of these sulci and the correspondence of the appendages on the pleon of the male, see the account in de Haan, Fauna
Jajjonica, Crustacea, p. 105,
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Dromia^ as restricted by Stimpson, these sulci are not
approximated, only produced as far as the segment which
bears the second pair of legs.' The carapace in this genus
Fabricius, in describing
is subglobose and usually hairy.
Bromiti Bumj^thii as the type species from the East Indies,
says that it hides in the sand holding the valve of a shell
over its body with its hind feet, and so lies in wait for
little fishes.
It was called Cancer dormia by Linnaeus,
perhaps in allusion to the widely prevailiog idea that it
is poisonous and narcotic.
Herbst, for this reason, improved the Linnfpan name into Cancer dorniitator^ meaning
the crab that sends you to sleep, for he rejected a previous
improvement of the name into dromia, on the ground that
to call it the running crab was to name it quite in contradiction to its habits.
In spite of, or in ignorance of, this
criticism, Fabricius converted the specific name dromia
into the name of the genus, which holds its ground notwithstanding the inappropriateness to a creature of espe'

cially sluggish habits.

Bromia

vidgaris,

in English waters.

and according

Milne-Edwards,
It is very

is

sometimes taken

common

in the Adriatic,

were quite mistaken
in attributing to it a poisonous character.
Herbst seems
to have thought the Dromia RimipMi
by the hand of
nature marked, quoted and signed, to do a deed of shame,'
for, after describing its rough, brown, furry coat, its short,
thick legs, and the last pair armed with sharp-pointed
claw like a scorpion's tail, he adds that everything contributes to give this crab a repulsive and horrible appearance, perhaps to scare men from eating it, since it is very
to

Stalio the ancients

'

'

He

subsequently noticed that when stripped
grimness of aspect.
The habit of concealment that runs through this
family is referred to in several of the generic names, as in
Cnjptodromia^ Stimpson, 1858, the concealed Dromia, in
Hypoconcha, Guerin Meneville, 1854, the crab under a
shell, in Conchcecetes, Stimpson, 1858, the shell-dweller.
Among the Crustacea collected a few years back by
Surgeon-Major Archer on the sand and mud banks north
poisonous.'

of

its

fur

it lost its

A HISTORY OF EECENT CRUSTACEA

136

lie says, 'two species with curved
hooks on their hindmost claws, by means of which they
hold on to a mangrove-leaf or a dead valve of a shell which
conceals the animal from view
these leaves and dead
valves may be seen apparently walking along on the shore.'
The species in question are supposed by Mr, A. O. Walker,
in his account of the collection, to be JDorippe sima, MilneEdwards, Borippe astiita^ Fabricius, and Gonchoecetes conchiBell says of numerous young specimens
fera (Haswell).
of Dromia vulgaris^ which he had received from Sicily,
that every one had the carapace entirely covered with a
sponge, which concealed the two hinder pairs of legs, and
rendered them immovable.
In Gryptodromia lateralis
(Gray), a species which ranges from Australia and New
Zealand to the coasts of Japan, the animal is said to have
almost invariably a sponge fixed on the carapace, covering

of Singapore, there were,

;

completely.
Ilypoconclia. salmlosa (Herbst), besides
protecting itself with the shell of a Lamellibranch mollusc,
perhaps wears an inner vest of sand, for the museum specimen which Herbst examined was, he says, more like a
lump of sand than a crab, and the carapace he found
was extremely thin, delicate, and almost membranaceous.
In this genus the sternal sulci of the female are widely
separate,
each terminating in a tubercle opposite the
The terminal
basal joint of the second ambulatory leg.'
joints of the last two pairs of legs are described as Yshaped, but it must be remembered that the two arms of
it

'

the

Y

are by no

means

equal.

Petalomera pulchra, Miers, a Melanesian species of
very small size, may be noticed as one member of this
family which has obtained the epithet of beautiful,
although in general figure it is not so very remote from
the Dromia of which Herbst speaks so disrespectfully.
Di/nomene, Latreille, 1825, is distinguished from the
rest of the family by having only the fifth pair of legs subdorsal in position.

>
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HomoUdce.

2.

The carapace is quadrangular or subtriangular. The
eye-stalks are usually slender and very long, the orbits
very incomplete. The first antennae are not retractile into
The last pair of legs are small, prespecial fossettes.
hensile, subdorsal in position.

The family may include

five

genera.

The

species ex-

tend to moderate depths.
Dicraiiodromia, A. Milne-Edwards, 1880, is what is
By the character of the last
called an inosculant genus.
two pairs of legs it should belong to the Dromidas, but the

and the want of fossettes for the first
antennae place it among the Homolidse.
Homola^ Leach, 1815, has the carapace quadrilateral,
The eye-stalks have a
of greater length than breadth.
long slender basal pa!"t and a shorter dilated corneal porThe chelipeds are of moderate size, the three followtion.
ing paii's of limbs are long and flattened, while the last
Homola barhata (Herbst)
pair are short and subchelate.
and Homola Cuvieri, Risso, occur in the Mediterranean

defective orbits

and Atlantic.

Homola

orientalis^

Henderson,

is

a Pacific

species.

The
Latreillia^ Roux, 1828, has a triangular carapace.
eye-stalks are very long and slender, cylindrical, turned
forw^ards, and divergent.
The legs are slender and cylindrical, the three

middle pairs being very long.

The four

species belonging to this genus are apportioned two to
Japan, one to Australia, and one, Latreillia elegaiis, Roux,

and Atlantic. The figures in Plate V.
represent the Japanese Latreillia valida of de Haan, from
whose work they are copied on a reduced scale. At the
first glance any one would be tempted to place the genus
among the spider-crabs in the tribe Oxyrrhyncha, but
de Haan showed the impropriety of this.
The same struc-

to the Mediterranean

'

ture,'

he says,

'

which prevails

found in the species of

in

Latreillia.

Dromia and Homola is
They agree in the organs
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of feeding, motion, and generation,

trunk within.

The

and in the fabric of the

vulvae are not in the trunk, but in the

The sternum is deeply exbases of the third pair of legs.
cised between the last pair of legs
the turkish saddle ^
and median apodeme are wanting the transverse septum
of the apodemes forms in the middle a central yoke and
central canal.
Further, they show a peculiar affinity to
Homola by the eye-stalks, which are very long, thin,
apically inflated, as good as free,^ by the first antennae not
retractile into fossettes, by the first and third maxillipeds,
which so agree in the two genera that they can scarcely
be distinguished. With the Maiacea, therefore, LatreiUia
cannot be confounded, although the form of the trunk is
triangular, the legs are very slender, the epistome is quadrate, and of the branchiae there are ten pairs, of which
three are connected with the maxillipeds, two with the
chelipeds, and three with the following legs, but the last
united with the penultimate legs.'
Latreillo]Jsis^ Henderson, 1888, with a type species,
Latreillo]3ds hisjnnosa, from the Philippine Islands, occupies an intermediate position between the genera Homola
and Laireillia. From Homola it is distinguished by the
arrangement of the rostrum and supraorbital spines, the
greater length of the ocular peduncles, and more especially
by the elongated cylindrical legs. In LatreiUia^ on the
other hand, the frontal region is narrow and produced so
as to give the carapace a triangular outline, the supraorbital spines are more strongly developed, and the eyestalks and legs are of greater length.'
It may perhaps be
regarded as something more than a mere coincidence that
this link between Homola and LatreiUia was obtained by
the Challenger in one of the two localities in which the
same vessel took specimens of those two genera.
Homologenus, A. Milne-Edwards, 1888, bears a name
It differs
altered from the pre-occupied Homolopsis^ 1880.
;

;

'

The expression posterior turkish saddle,' is applied by MilneEdwards to the small arch formed by the sternal apodemes which
'

'

spring from the hind margin of the last segment of the trunk.
- The Latin is totis quantis liberis.
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from Homola in having a more ovoid carapace, a more developed rostrum, feebler legs, and especially in the form
of the eyes which are very small and not narrowed at the
base.

Here

perhaps be placed some Australian

also should

species of the genus Farahjmolus, Miers, 1879, in

which

the carapace is deflexed in front, flat behind, with the
sides nearly straight, the
front being prominent and
narrow.
For a new family Paratymolid^ Mr. Haswell
gives the characters, carapace in general form similar to
the Maioidea. External maxillipedes partly over the epistome.'
He thinks that it would perhaps be better placed
among the Gorystoidea. Mr. Miers, however, does not
agree with this view, but thinks that it ought to stand
near the Dromidge. It is an argument the more for including the present tribe in the Brachyura, that two
experts should be unable to agree whether a genus belongs
to it or another tribe which is brachyuran beyond question.
'

'

'

Legion

The carapace

is

2.

Ranininea.

ovate-oblong, with the regions not

and the front of varying width. The orbits
are well marked.
The first antennae are without special
fossettes, and are placed to some extent behind the second
defined,

'

'

pair.
The third maxillipeds are moderately elongate.
The sternal plastron or breastplate is wide anteriorly.
The walking-legs have the terminal joint broad and com-

the last pair of legs are small and subdorsal in
The vasa deferentia of the male are protruded.
The pleon is short, partially extended, not folded under
the trunk, with four pairs of appendages in the female.
Dr. Henderson includes the epithet smooth in the
description of the carapace, but this is obviously unsuited

pressed

;

position.

'

to

'

Ranina scahra.
Dr. Boas has ingeniously suggested that the position

of the vulvae in the bases of the legs instead of in the
sternal plastron has been brought about by the extreme
narrowing of the plastron, and this may well have been
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SO, thougli sucli a species as Petalomera pulchra in the preceding legion does not seem to suit the theory. One may,
however, suppose that in some instances a re-widening of
the plastron may have been developed without any rearrangement as to the position of the vulvge.
This legion contains the single family Raninidee, for
It
which, therefore, no separate character is needed.
includes some nine genera, limited to the warm seas, and
inhabiting chiefly the tropics, with a range of depth
ajDparently not exceeding 300 fathoms.
Ranina scahra (Fabricius), originally called Cancer

ranimis, Linn., and afterwards Banina serrata, Lamarck,
and Ranina dentata, Latreille, from Amboina and the Sandwich Islands, was known to fame long before a separate
genus was established for it. The carapace has been compared to an inverted triangle. It is very broad anteriorly, but
the sides slope very gradually to the rounded hinder margin.
The eye-stalks are three-jointed, strongly geniculate, and

have a very deep orbit. The pterygostomian regions of the
carapace unite with the sternal plastron so as completely
The
to separate the third maxillipeds from the chelipeds.
plastron itself is anteriorly almost trefoil-shaped, but to
the rear becomes linear.
The branclii^, Milne-Edwards
says, are arranged as in the Brachyura, but in the conformation of the respiratory cavity there is a peculiarity of
which he knew no other example. As in the Leucosiidse,
the carapace is joined to the sternum and the cavity of the
sides, without leaving above the base of the feet or maxillipeds any space for the entrance of the water necessary
for breathing, but the afferent channel instead of being
pierced beside the efferent channel, on the sides of the
mouth, is situated behind and has a special opening below
the base of the pleoii. This view, however, is criticised by
de Haan in a passage that is not free from perplexity.
In Portunus and Grapsus,' he says, the water is brought
to the branchise by a double path and removed by a double
path it reaches the branchial cavity by the mouth and
the apertures near the base of the chelipeds but it passes
out both by the space between the inferior lateral margin
'

'

;

;
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of the trunk and tlie epiraera and by two ducts under the
In Ethusa the case is the same.
insertion of the pleon.

Fig. 11

—Ranina

scabra (Fabricius), a male specimen, with separate figure of the pleon
[de Haan].

In Calappa and Matida the hinder ducts are not below but
close to the plaon over the first joints of the fifth pair of
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In Borippe, Leucosia, and Fanina, the lower border

of the trunk closely coheres with the epimera (compare

Milne-Edwards, vol. 2, p. 193). In the first the anterior
apertures, in which the first joints of the third maxillipeds
work, are remote from the base of the chelipeds but in
the following they are altogether wanting so that these
have only one path on each side by which the water reaches
the branchiae, and one by which it is withdrawn. The
hinder ducts in Banina are broader than in other families
and amplified by lateral apophyses, but otherwise in Porhinus and Grapsus they are in the same place. The water
appears to enter the branchial cavity by the anterior apertures, and to issue by the hinder ones, and not to have a
diverse or in Banina and Leucosia a contrary motion
(compare Milne-Edwards, vol. I, p. 88, vol. 2, p. 194).
In the anterior part there is a force, namely the movement
of the maxillipeds, by which the water is brought in that
being expelled behind, follows the movements of the body
;

;

;

;

the apertures beside the base of the chelipeds and the
branchial appendages of the maxillipeds are ciliated on
the margin, and by these cilia alien bodies are kept away
from the branchi^, when water is brought to them from
in front, whereas [they would be] of no use but a hindrance
to breathing, were the water brought from behind.'
Fritz Muller refers to the statement made by MilneEdwards about the breathing arrangements of Banina, but
does not mention de Haan's contrary opinion. Fritz Miiller
himself unfortunately had not had an opportunity of perJudging from Milnesonally investigating the question
Edwards' figure of Banina dentata, it would appear to
have an arrangement of the pterygostomian regions not
unlike that already described in the genus 8esarma, by
which the crab when on dry land is enabled for a long
time to go on breathing the same small stock of sea-water.
Such an arrangement would undoubtedly be convenient
for the Banina, if the story be true that it has a decided
propensity for climbing on to the roofs of houses. MilneEdwards attributes this story to Kumphius, but nothing
of the kind appears to be included in that author's account

DOG-CEAB AND FKOG-CKAB
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of his Cancer raiiiformis, though in the next preceding
description he tells of a swift-running dog-crab,' Cancer
caninus, which is said to burrow under houses and enter
them. When the limbs of Ranina are drawn together it is
said to look not unlike a frog, a resemblance to which the
generic name points, as well as the trivial name of frogcrab, and the specific name raniformis given it by
'

Rumphius.
Uaninoides, Milne-Edwards, 1837, is nearly allied to
Ranina^ but has the last pair of legs very short and threadlike instead of equal in size and similar in shape to the
preceding flattened pair. In Raninoicles jpersonatus, Henderson, the pterygostomian areas are described as being
strongly granulated as well as slightly pubescent, and the
same is said of the type species of a new genus, Notopoicles
latus, Henderson, 1888.
In the female of this species
there is an ovoid median opening in the sternum, between
the third and fourth pairs of legs. Raninoides personakis
has a similar opening but of very small size. The function
of these apertures does not appear to have been explained.

Notopus, de Haan, 1841, includes several species, in
last pair of legs are of moderate size, not filiform.
As the name of the genus implies, their position
is dorsal, and this, though a character common to the
family, is again emphasised in the specific name of Notojnis
Of a crustacean allied to this,
dorsipes (Fabricius).
Darwin, in his Naturalist's Voyage,' gives the following
During our different passages,' he says, south
account
of the Plata, I often towed astern a net made of bunting,
and thus caught many curious animals.
Of Crustacea
there were many strange and undescribed genera.
One,
which in some respects is allied to the Notopods (or those
crabs which have their posterior legs placed almost on
their backs, for the purpose of adhering to the under side
of rocks), is very remarkable from the structure of its
hind pair of legs. The penultimate joint, instead of terminating in a simple claw, ends in three bristle-like
appendages of dissimilar lengths the longer equalling

which the

:

—

'

'

'

—
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These claws are very thin, and are
their
serrated with the finest teeth, directed backwards
curved extremities are flattened, and on this part five most
minute cups are placed which seem to act in the same
manner as the suckers on the arms of the cuttle-fish. As

that of the entire leg.

:

the animal lives in the open sea, and probably wants a
place of rest, I suppose this beautiful and most anomalous
structure is adapted to take hold of floating marine
animals.'

Lyreidns, de Haan, 1841, has the eye-stalks short and
the orbits are ill-defined, which is contrary to the family
The genus was originally instituted for Lyreicharacter.
That
dns tridenfatns, the lyre-shaped crab of Japan.
another
species has been traced southwards to Australia
species, Lyreidus Bairdi^ S. I. Smith, has been found off"
the east coast of the United States.
Zandifer, Henderson, 1888, has the eyes rudimentary,
with corneae of small size though
pigmented, on short peduncles,
;

in ill-defined orbits.

The

first

antennae are small, completely
concealed by the massive peduncles of the second pair, which meet
The
together in the middle line.

name means

sickle-bearing,

in

allusion to the uncinate character

of the terminal joint in the walking-legs. There is at present only

one species, Zandifer carihends
(de Freminville), and of this only
two specimens are known. One
Fia. 12. Zanclifei caribensis (de
of these, the figure of which is
Fremiuville) [Henderson].
here reproduced, was obtained, by
the Challenger off the coast of Brazil, the other was taken
more than forty years earlier by M. de Freminville in the
Caribbean Sea. The French captain described it under
the name of Eryon caribensis, thus referring it to a fossil
genus with which it has nothing to do, and making important mistakes in the description which were pointed
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Dr. Henout by Milne-Edwards a few years afterwards.
derson was only able to identify the Challenger specimen
with de Freminville's by help of a pencil-drawing pointed
out to him by Professor Alphonse Milne-Edwards in the
The
library of the Natural History Museum at Paris.
elder Milne-Edwards, though assigning the species to the
vicinity of the Raninid^, did not alter the generic name.
Judging by the rudimentary nature of the eyes and the
structure of the limbs, Dr. Henderson conjectures that
If it be so, the
this crustacean may be fossorial in habit.
rarity of its capture would be the less to be wondered at.
To one of the genera of this family may probably be
assigned the West-Indian crab, which for some inscruIt is
table reason has been called the Mamma Shrimp.
figured and described by Patrick Browne in his History
'

1790, supposed
it to be a near relation of Corystes cassivelaiinus, but this
notion is based only on a very slight superficial resemblance between the two species.
Since Lyreidas and Zandifer agree in having the
the
orbits ill-defined, the statement that in this legion
In the definiis too absolute.
orbits are well marked
tions of natural history, where living things are concerned, almost every assertion sooner or later requires to
be qualified by the adverb usually.'
of Jamaica.'

Herbst (Bd.

I.,

p. 196), in

'

'

'

12
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CHAPTER XT
SUB-ORDER

II.

—MACRURA

is shorter than the pleon and has
produced into a more or less decided rostrum.
The stalked eyes are not enclosed in orbits, but usually
rest in a hollow on the upper surface of the basal joint of

The
the

carapace in general

'

front

'

Both pairs of antenna are generally
antennae.
the first not planted in fossettes, the second
usually carrying a scale or acicle attached to the second
The third maxillipeds are elongated and pediform.
joint.
The five pairs of perasopods or limbs of the trunk vary
greatly, as any of them may be chelate and any of them
The sternal plastron or breastplate is linear in
simple.
The vulvae of the female open in the basal joints
general.
of the third pair of legs, and the vasa deferentia of the
the

first

elongate,

male pass through those of the fifth pair. The pleon is
seldom completely reflexed against the breastplate. Of
the six pairs of pleopods the first varies from the succeedbut except in the Lithodidae
ing, and all may be absent
that belonging to the sixth segment is always present,
this pair with the telson forming the Bhipidura or tail-fan.
Otoliths of some kind are very commonly present in the
;

basal joint of the first antennj^.
In the above definition the Pterygurous division of
After explaining
Milne-Edwards' Anomura is included.

the grounds upon which Milne-Edwards had introduced
his tripartite arrangement, de Haan makes the following
division of the Decapoda into
' The
comment upon it
:

—

Brachyura and Macroura

is for

various reasons to be pre-
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The Anomoura are not distinguished from the
Brachyura and Macroura by any common character from
the former they differ by the disposition of the vulvae,
from the latter by not having a fan-shaped termination to
ferred.

;

But all the organs vary extremely in the
Anomoura, and no bond of connexion between the Apterura and Pterygura is found either in the shape of the
the pleon.

antennae, mouth, maxillipeds, trunk, plastron, branchiae,
or in that of the pleon.

The Anomoura contain forms

which differ more from one another, than the Brachyura
do from the Macroura. By the Anomoura the closest relationships are torn asunder, as the Dromiacea from the
Maiacea, the Raniuoidea from the Leucosi^e, the Porcellanidea from the Galatheae, the Megalopidea from the
Astacoidea.'

This criticism, published in 1841, appears now to be
winning deserved acceptance. The recent researches of
M. F. Mocquard into the armature of the stomach also
show the Anomura to be an artificial division. With the
transfer of the Pterygura to the Macruran sub-order, in
which all the families are pterygurous, the name becomes
inappropriate and may give place to the older name
Anomala, used by Latreille, though in a narrower application.
Any slight inconvenience that may result from the
similarity of name between the Brachyura anomala and
Macrura anomala will be compensated by the reminder
thus supplied that these two tribes correspond with the
collective Anomura of Milne-Edwards.
The Macrura contain the following tribes
Anomala,
Thalassinidea, Scyllaridea, Astacidea, Stenopidea, Pen^idea, Caridea, among which will be found along with others
those popularly well known as Hermit Crabs, Lobsters,
Crayfishes, Prawns, and Shrimps.
The following Table shows the subdivision of the tribes
into legions and families
:

:

—
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Macrura
Tribes.

Families.

Legions.

Jlippinea

Hippidae.
lAlbuneidee.

.

f

Lithodinea

Anomala

(/

Lithodidfe.

''^
.

(Coenobitidoe.
Paguridte.
Parapaguridee.

.

Porccllaninea

Porcellanidge.

Galatheiaea

Galatheidse.
I'Thalassinidge.
Callianassidae.

Thalassinidea

J

Axiidre.
I

Scyllaridea

(

Thaumastoohelidae.

f

Scyllaridfe.

'

Astacidea

.

Potamobiidiie.
ParastacidiB.

Stenopidea
Penaaidea

Palinurid^e.

Eryontidae.
Nephropsidje.

Stenopidse.
J

.

I

/Crangoninea

Polycarpinea

Penasidre.
Sergestidfe.

Crangonidas.
/NikidaB.
Alpheidae.
1 Hippolytidae.
vPandalidaa.
1

/

ThalassocaridJB
Atyidae.
Pontoniidae.
Caricyphidae.

Caridea

Acanthepbyridae.

Monocarpinea

PalagmonidjB.

4

Nematocarcinidre.
Tropiocaridge. (?)
Stylodactylidse.
Pasiphaeidas.

^Oodeopidte.

Haplopodinca

Hectarthropid£8.

.

MACRUKA ANOMALA
TRIBE
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—ANOMALA.

The pterygostomian regions

are free from the epistome

and marked off from the back by a suture or continuous
furrow.
The fifth pair of legs are generally weak, not fit
either for walking, swimming, or grasping food and prey.

The tribe embraces five legions, Hippinea, Lithodinea,
Pagurinea, Porcellaninea, Galatheinea.
Legion

Uipinnea.

1.

The carapace is ovate or subquadrate, comparatively
smooth, the regions ill defined, the front broad. The
corneas of the eyes are small.
The first antennae are in
general strongly developed, with one flagellum elongate,
the other of moderate size or absent. The second antennae
have usually a short flagellum and a massive peduncle of
four or five joints, with or without a movable acicle on
the second.
The third maxillipeds are moderately broad,
sub-operculiform.
The walking-legs have a flattened
terminal joint. The fifth pair are slender and filiform and
folded under the preceding pair. The sterna of the trunk
are linear.
The pleon is partially extended, with the telson large, longer than broad, and the preceding segment
carrying a pair of biramous lamellar appendages, not so
arranged as to form a rhipidura. The males have no
appendages to the pleon but those of the penultimate
segment.
The members of this legion inhabit the shallow waters
of tropical and subtropical seas. They are divided between
the two families of the Hippidas and Albuneid^e.
'

Flw lily

1

.

Hipp idee

'

.

The third maxillipeds are sub-operculiform, with a bread
fourth joint ; the exopod is wanting. The first pair of legs
are sub-cylindrical and not chelate. The telson is elongate,
lanceolate.

This family includes three genera.
Hippa, Fabricius, 1793, has been much restricted since
it

was

first

instituted.

It is

now

especially distinguished
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from its companions by the large and long flagellam of
the second antennge.
Tlipim emeritus (Linn.) is regarded
by Mr. J. E. Ives as a very variable species widely distributed on the east and west coasts of North and South
America. It is used, he says, by the fishermen for bait,
and large numbers are dug from the sand. It is not unlikely, as suggested by Milne-Edwards, that Hipim talpoida, Say, the mole-like Hippa, is the same species. It
was upon this that Professor S. I. Smith made his observations at the United States' Biological Station at Wood's
Hole, Massachusetts, in the summer of 1875.
He was
there able to obtain a nearly complete series of the postembryonal stages, and has since elaborately described the
second, third, and last zoea forms, and the succeeding megalopa condition.
Some of his figures are reproduced on
Plate IV.
He observed that the adults preferred a very
narrow zone of the shore, at or very near low-water mark,
where they lived gregariously, burrowing in the loose and
'

'

changing sands.

The smooth,

oval form of the animal,' he says,

with
the peculiar struct uie of the short and stout second, third,
and fourth pairs of thoracic legs, enables them to burrow
with far greater rapidity than any other crustacean I have
observed.
Like many other sand-dwelling crustaceans,
they burrow only backwards and the wedge-shaped posterior extremity of the animal, formed by the abrupt bend
in the abdomen, adapts them admirably for movement in
this direction.
When thrown upon the wet beach, they
push themselves backward with the burrowing thoracic
legs, and by digging with the appendages of the sixth
segment of the abdomen slightly into the surface, direct
the posterior extremity of the body downward into the
'

'

;

sand.'

The second antennae are generally held between the
second and third maxillipeds, with the peduncles crossed
in front, and the flagella curved down and entirely round
the mouth so that the setae with which they are densely
armed all project inward.
Their function is not unreasonably supposed to be that of removing objectionable
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appendages within their reach.
brushing service they must be well adapted,
since in ordinary adult specimens there are from a hundred to a hundred and fifty joints in the flagellum, and
from eight to twelve seise to each joint. Most of these
set^ are only slightly bent, but armed on the outside of
the curve with a great number of variously shaped teeth.
On either side of each bundle, however, there is a very
long seta, convolutely curved inward at the extremity, and
along nearly its whole length densely furnished with long,
slender, secondary setae, arranged in a double series on the
inner side of the curve. Already in the megalopa stage,
Professor Smith found that the mandibles had become thin
and foliaceous and completely consolidated with the walls
This extremely unusual condition of
of the oral opening.
those organs persists in the adult, and seems to have perplexed the few naturalists who have earlier examined them.
It must be a subject of surprise that a crustacean of such
a family as this should be able to dispense with the biting
power usually so strongly developed in the mandibles. But
we are told that in all specimens examined the alimentary
canal was filled with fine sand, and as the material from
the stomach showed under the microscope a small quantity
of vegetable matter, the inference is not improbable that,
much after the fashion of the earthworm, the creature obtains nutriment from the sand which it passes through its
body. Milne-Edwards was evidently under the impression
that the true second segment of the pleon in this genus
was its first segment, but Professor Smith has shown very
clearly that the first pleon-segment is in the adult coalesced
with the trunk, a thing very unusual but none the less in
this case quite to be depended on.
Remij^es, Latreille, 1806, has the peduncle of the
second antennae large, but the flagellum quite small. The
first segment of the pleon is free, the telson lanceolate, of
great length.
As in Hippa, the female carries appendages
on the second, third, fourth, and sixth segments of the pleon.
The founder of the genus and several writers since have
supposed the first pleon-segment to be the last segment of

particles from the other

For

this
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the trunk, a mistake which Professor Smith has now corrected. Remipes testudinarius, Latreille, has been recorded
by this and various other names from many parts of the
Indo-Pacific region.
Its true name would seem to be
Remipes adactylus (Fabricius). Remipes scutellatus (Fabricius) is found in the Atlantic.
Mastigochlrus, Miers, 1877, meaning ' with a whip-like
hand,' was previously called Mastigopus by Stimpson in
1858, but the name being pre-occupied had to be changed.
Its chief distinction from Remipes rests on the form of the
long and slender first pair of legs, which have the terminal
joint subdivided.
The type specimen of Mastigochirus
guadrilohcdus, Miers, came from the Philippine Islands.
comparison of this with others subsequently obtained by
the Alert in the Prince of Wales' Channel showed Mr.
Miers that 'the number of joints in the terminal flagelliform portion of the anterior limbs (which are imperfectly
seen on account of the hairs with which they are thickly
clothed) was understated in the original description instead of being ten or twelve, they are usually twice as

A

;

numerous.'
Familij 2.

Alhimeidce.

The third maxillipeds are subpediform, with the
joint not greatly dilated
first

;

there

pair of legs are flattened

is

and

a small exopod.
chelate.

The

fourth

The

telson

is

ovoid.

Albunea, Fabricius, 1798, has for its type species the
Albunea symnista (Linn.), from eastern waters. The
carapace is strongly grooved behind for the reception of
the small first segment of the pleon.
In Milne-Edwards'
Histoire Naturelle des Crustaces,' vol. 2, p. 202, the distinguishing characters of Remipes and Albunea are transposed, but the error is subsequently corrected.
little

'

Legion

2.

Lithodinea,

The carapace is broadly ovate, uneven, with the regions
well defined and a prominent rostrum.
The first antennae
have cylindrical peduncles of moderate

size

and short

f1^

GLOBE-TEOriERS
flagella.

The second antennEe
The third maxillipeds

liave

an
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acicle

on

tlie

second

are subpediform, with the
third and fourth joints elongate.
The first legs of the
trunk are chelipeds ; the three following pairs are well de-

joint.

more or less cylindrical, and the last pair are
slender, chelate, folded in the branchial chambers.
The
sternal plastron is wide.
The pleon is bent under the

veloped,

trunk, having the first segment small and dorsally fused
with the second it has appendages only in the female,
these being a rudimentary pair on the first segment, and,
as a rule, a single one-branched appendage on the left
side of each of the four following segments.
The single family Lithodidge has the characters of the
legion. The members of it are found in the cold and temperate shallow waters of both hemispheres, but deep-sea
dredgings, especially those of the Talisman^ have shown
that at great depths, even below a thousand fathoms,
species occur in the tropics.
Thus, it has been pointed
out, the Arctic and Antarctic zones are connected by a
submarine tunnel of cold water. The genera are not very
numerous. One is found in the waters of Great Britain.
Lithodes, Latreille, 1806, is now represented by several
fine species from distant parts of the world.
Lithodes
maia (Linn.) has long been known. It is the devil-crab
of the Norwegian fishermen, according to Herbst.
Bell
calls it the Northern Stone Crab, and is surprised that
what he calls its slight resemblance to Maia squinado
should have caused it to be at times confused with that
species.
The superficial resemblance, however, is not inconsiderable, when the dorsal view alone is regarded.
The ventral view permits of no confusion or mistake, for
in Lithodes the pleon has in the third, fourth, and fifth
segments paired calcified plates, the median portion being
membranous with scattered calcareous particles. In the
female the plates are greatly developed on the left side to
the disparagement of those on the right, producing a want
of symmetry akin to that which is found in the Paguridae.
The rostrum in Lithodes is spinulose, like almost all the
other external parts of the animal.
Lithodes histrix^ de
;

A HISTORY OF RECENT CRUSTACEA

154

Haan, portrayed in the adjoining Plate, is called by the
Japanese Aka-oni-gani, which according to de Haan means
Lithodes Agassizii, Smith, has
the red crab of the devil.
been taken in the Atlantic from depths of a thousand and
twelve hundred and fifty fathoms. Lithodes Murraiji, Henderson, was obtained in the Southern Ocean from three
hundred and ten fathoms depth.
Cryptolithodes^ Brandt, 1849, with its species CryptolUhodes tyjiicus, Brandt, from California, is especially distinguished by the great development of the carapace,
which completely hides the legs, antennae, and pleon, and
these when viewed from below appear to be placed in the
bottom of a cup-like cavity. According to Stimpson, this
development of the carapace is unequalled in any even of
the higher decapods, not excepting Cryptopodia and CEthra,
and this is the only instance in which the carapace conceals all the feet.

Echidnocenis^ White, 1848, contains one or two masfrom the West Coast of America, the carapace
in Echidnocerus setimdnus (Gibbons) sometimes measuring
ten inches in length and as many in width, and by a
weight of over seven pounds exceeding that of the carapace even of the giant Macroclieira of Japan.
Lomis, Milne-Edwards, 1837, has a very
sive species

small rostrum, consisting of a single tooth.
little Lomis dentata is described by
de Haan from Japan. Its carapace about
half an inch in diameter forms a strong con-

The

trast to the preceding species.

FiG.n.— Lomis
tata

den-

Pcivalomis,

Stimpson, 1858, has a ros-

[deHaau].

^^^^ which is usually trispinose, and in this
genus the third, fourth, and fifth segments of the pleon in
the female have the lateral plates subequal, and the median
portion occupied by a series of large calcareous plates
instead of particles.
Hapalogaster, Brandt, 1851, has the appendages of the
second pleon-segment in the female biramous instead of
Its second
one-branched as in the other Lithodidae.
antennae are much longer than the carapace, as in Porcel-

KANGE OF THE HERMIT-CRABS
lana.

The pleon

is

soft

as in
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a hermit-crab, but re-

flexed.

That the fifth pair of legs in the crustaceans of this
family should be folded in the branchial chambers must
seem a very strange arrangement, unless consideration is
directed to the advantage which may thus be attained in
keeping the branchiae clear from parasites.
Legion

2.

Fagitriiiea.

The carapace is elongate, becoming weak or membranaceous behind the cervical groove, which divides the
gastric and hepatic regions from the cardiac and branchial.
The second antennas have an acicle. The third maxillipeds are subpediform, with the third and fourth joints
elongate.

The

chelipeds and two following pairs of legs

are well developed, the last two pairs are small, one or
both being usually chelate. The sternal plastron is linear.
The pleon is spirally twisted or extended ; the tergal ele-

ments are as a rule rudimentary. There is generally a
single biramous appendage to the second, third, fourth,
and fifth segments of the pleon on the left side, the first
three of these being well-developed and ovigerous in the
female.
The sixth segment in both sexes has a pair of
appendages.

Common as the Hermit-Crabs are between tide-marks,
they are also found in depths of over two thousand fathoms.
The legion contains three families, the Cenobitidae, PaguThe first two of these families
ridae, and Parapaguridae.
are phyllobranchiate, that is, have the branchial plumes
formed by a series of foliaceous plates, whereas the third
family is trichobranchiate, having the branchial plumes
made up of long cylindrical filaments.
Family

The

1.

Cenobitidce.

antennae have a very elongate peduncle, its
and as long as or longer than the eyestalks, the second and third joints narrow and cylindrical
one of the flagella enlarged. In the second antennae the
first

first

joint deflexed
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is compressed, the terminal joint long.
The
branchial plumes are laminar.
The species are partially terrestrial. The family includes two well-known genera.
Birgiis, Leach, 1815, is a genus of eminent distinction.
The broadly ovate carapace covers large branchial chambers, of which, however, the fourteen pairs of small
branchiae only occupy a small fraction, but on the other
hand, in evident adaptation to an aerial life, the lining
membrane of the chambers is covered with vascular pulmonary outgrowths. The pleon is not twisted. It is very
Dorsally its first segment is represented by a
broad.
corneous band, as the four following are by four corneocalcareous overlapping plates, flanked by small corneous
pieces which seem to represent the side-plates.
The
second, third, and fourth segments have a large biramous
appendage on the left side, but only in the female. All
the underside of the pleon is membranous, until a quadrilateral plate is reached which represents the sixth segment
and which gives attachment to a rudimentary appendage
on each side and to the terminally rounded telson.
The account given by Darwin of that which is probably
the type and perhaps the only species of this genus is too
interesting to be omitted.
When treating of the Coral
Islands of the Pacific, he says
I have before alluded to
a crab which lives ou the cocoa-nuts it is very common
on all parts of the dry land, and grows to a monstrous
size
it is closely allied or identical with the Birgos latro.
The front pair of legs terminate in very strong and heavy
pincers, and the last pair are fitted with others weaker
and much narrower. It would at first be thought quite
impossible for a crab to open a strong cocoa-nut covered
with the husk but Mr. Ijiesk assures me that he has repeatedly seen this effected.
The crab begins by tearing
the husk, fibre by fibre, and always from that end under
which the three eye-holes are situated when this is completed, the crab commences hammering with its heavy
claws on one of the eye-holes till an opening is made.
Then turning round its body, by the aid of its posterior

peduncle

:

—

'

:

;

;

;
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it extracts the white albuminous substance. I think this is as curious a case of instinct
as ever I heard of, and likewise of adaptation in structure
between two objects apparently so remote from each other
in the scheme of nature, as a crab and a cocoa-nut tree.
The Birgos is diurnal in its habits but every night it is
said to pay a visit to the sea, no doubt for the purpose of
moistening its branchise. The young are likewise hatched,
and live for some time, on the coast. I'hese crabs inhabit
deep burrows, which they hollow out beneath the roots of
trees and where they accumulate surprising quantities of
the picked fibres of the cocoa-nut husk, on which they
The Malays sometimes take advantage
rest as on a bed.
of this, and collect the fibrous mass to use as junk. These
crabs are very good to eat moreover, under the tail of the
larger ones there is a great mass of fat, which, when
melted, sometimes yields as much as a quart bottle full of
limpid oil. It has been stated by some authors that the
Birgos crawls up the cocoa-nut trees for the purpose of
I very much doubt the possibility of
stealing the nuts
this but with the Pandanus^ the task would be very much
easier.
I was told that on these islands the Birgos lives
only on the nuts which have fallen to the ground. Captain
Moresby informs me that this crab inhabits the Chagos
and Seychelle groups, but not the neighbouring Maldiva
It formerly abounded at Mauritius, but only
archipelago.
a few small ones are now found there. In the Pacific, this
species, or one with closely allied habits, is said^ to inhabit
a single coral island, north of the Society group. To show
the wonderful strength of the front pair of pincers, I may
mention, that Captain Moresby confined one in a strong
tin-box, which had held biscuits, the lid being secured
with wire but the crab turned down the edges and escaped.
In turning down the edges, it actually punched many
small holes quite through the tin
Mr. Boddara-Whetham, in his 'Pearls of the Pacific'
(1876), declares that the crab first ascends the tree to push

and narrow pair of pincers,

;

;

;

:

;

;

!

•

'

See Proceedings of Zoological Society, 1832, p. 17.
T^'erman and Bennett, Voyage, ^^c, vol. ii. p. 33.
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down a nut, descends to strip it of its husk, and then reascends the tree, if the situation is favourable, and holding
the nut by a bit of the fibre, which it leaves on for the
purpose, it lets it fall upon a rock, or stone, and thus
breaks it.'
I could wish that he had spoken of having
seen this wonderful manoeuvring with his own eyes.
Dr.
T. H. Streets declares that
the wonderful stories about
these crabs climbing the trees after cocoa-nuts are purely
*

'

fictitious.'

Rumphius

is

the original authority for the statement

that these crustaceans in their night ramblings ascend the

cocoa-nut palms and appropriate the nuts.
It is to their
love of that food that they owe the title of the robber-crab.
It is said that tliey can be lured out of their holes by presenting to them a cocoa-nut attached to the end of a stick.
Rumphius says that this crab in the language of Amboina
is named Catattut and Atattut, but that it is familiarly
called by his own countrymen
Don Diego in 't voile harnasch,' its Latin name being Cancer crumenatus, of which
the Belgic equivalent is Beurs-Krabbe. This title of pursecrab alludes to the packet of fat under the tail, which is
accounted a delicious marrow-like morsel by those who
like it.
The oil from it is, or once was, regarded as a
panacea for sprains and contusions. Herbst declares that
the claws of the Birgus are so strong that they easily crack
a cocoa-nut which a human being could not break open
with a stone. He sa3^s, moreover, that if they have once
seized hold of an object, it is easier to break the claws than
Yet what cannot be done by force
to make them let go.
may be achieved by cunning, for if, he says, you just tickle
the creature under the tail, it becomes so irritated that it
gives itself a nip on the tail, and dies by its own claw
Herbst wrongly figures the fourth pair of legs as simple,
whereas they are, in fact, chelate. The naturalists of the
Challenger were informed by an intelligent native at Samboangan that the female crab carries about large masses of
the eggs with it in the month of May, and retains them so
attached until the young are developed just like the parent.
At Samboangan it is called Tatos,' and appreciated p.s
'

!

'

THE PAGURID^

159

The naturalists visited Santa Cruz-Major in
a delicacy.
search of it for the curious reason that there are no pigs in
that island.
Wild pigs,' they say, ^ destroy not only these
(Oci/poda) and Land Crabs
crabs, but-^ig up Skore
from their holes. 4i Ce^cm, near Trincomali, the wild
swine come down every nighl^to the beach to dig up crabs,
and large tracts of sandy beack' are ploughed up by them
in the search.'
Genobita, Latreille, 1826, while agreeing with the preceding genus in the character of the antennae, approaches
This is
the next family in the formation of the pleon.
soft and membranous and twisted on itself; the dorsal
plates are narrow, with appendages to the segments as in
Birgus^ but those of the sixth segment are well developed
and unsym metrical, the appendage on the left being the
The species protect themselves in a variety of
larger.
shells, and are widely distributed over the Indo-Pacific
region, Cenohite rugosa^ Milne-Edwards, being within
'

CA^

those limits almost ubiquitous.

Family

The

first

first

joint short

2.

Paguridce.

antennae have a peduncle of moderate size,
and stout, the second and third slender
and cylindrical both the flagella are small. In the second
antenna the peduncle is sub-cylindrical. The branchial
plumes are laminar. The species are marine. The genera
in Dr. Henderson's reckoning are nineteen, two or three
In fourteen
of which are included in the British Fauna.
of the genera the pleon is spirally twisted or bent abruptly,
soft and membranous, with imperfect segmentation, while
in the remaining five it is not spirally twisted, and it
has distinct movable segments which are usually calthe

;

cified.

Pagurus, Fabricius, 1793, originally included the whole
family of crustaceans that walk about with borrowed shells,
though beginning with the above-described latro, which
It is now greatly restricted, and it
has no such domicile.
may be useful to point out some of the characters by
13
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IGO
which

this

genus and some of

its

immediate neighbours

are distinguished from one another.
Pagurus (in restricted sense).

The 'front' without
Eye-stalks stout, with basal
Acicle of second antennae short
scales usually wide apart.
and robust, the flagellum long and naked. The third
The left cheliped
maxillipeds approximate at the base.
The fourth pair of legs chelate.
usually the larger.
The 'front' with a disMupagilrus^ Brandt, 1851.
Eye-stalks stout, with basal
tinct rostral projection.
Acicle of second antennae long and
scales wide apart.
The third maxilslender, the flagellum long and naked.
lipeds distant at the base. The right cheliped usually the
The fourth pair of legs subchelate.
larger.
The 'front' with a distinct
Clibanarius, Dana, 1852.
The eye-stalks usually slender, with
rostral projection.
the basal scales close together. Acicle of second antennge
The chelipeds subequal and
short, the flagellum naked.
The fourth pair of legs chelate.
similar.
Aniculus, Dana, 1852, and Calcinus, Dana, 1852, agree
with Glihanarius as above defined, except that Aniculus
has the fourth pair of legs subchelate, and Calcinus has
the chelipeds very unequal.
There is a movable rostriform
Diogenes^ Dana, 1852.
process between the eye-stalks, distinct from the rostrum.
The acicle of the second antennae has a broad base ; the
flagellum is ciliated. The left cheliped is the larger. The
fourth pair of legs chelate.
When characters are set out in this way, it would
seem that there should be little difficulty in determining
to what genus a species belongs, but nature does not
always lend itself very obligingly to the necessities of
Thus, in regard to Pagurus similimdnus,
classification.
The chelipedes
Henderson, its author is obliged to say
are of equal size, and in every respect similar to one
another, belonging essentially to the form which is characteristic of the genus Clibanarius,' and presently afterwards,
under the species Glihanarius strigimdnus (White), Dr.
distinct rostral projection.

:

Henderson observes

:

'

As

'

in the case of Pagurus simili^
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mdnus, this species shares the characters of Pagurus
and Clihanarvus, though its affinities are more with the
latter genus
the chelipedes are snbequal, a distinct rostral projection is present, and the ocular peduncles are
tolerably long and slender at the same time the ophthalmic scales are arranged as in Pagurus.' He adds that
;

;

the special features of Clibanaritis strigimanus are the
curious striated (stridulating?) areas on the inner surface
of the hand of each chelipede, and the narrow and acute
terminal portions of the ophthalmic scales.'
'

In Bell's History of British Stalk-eyed Crustacea,'
ten species are named and described as belonging to the
genus Pagurus, but the majority of them are now differ^
ently classified.
Thus Pagurus Bernhardus (Linn.) and
'

Pagurus

Thompson, both become Eupagurus

ulidia.nus,

Bernhardtis (Linn.)
Pagurus Prideaux (needlessly altered
to Prideauxii), Leach, and Pagurus cuanensis, Thompson,
are likewise transferred to Eupagwms, though retaining
;

names Pagurus Thompsoui, Bell, is
synonym of Eupagurtis puhescens (Kroyer), Pagurus Forhesii, Bell, a synonym of Eupagurus scidptwianus (luucas),^

their original specific

;

a

and a British species not mentioned by
tricarinatus,

Norman,

is

now

identified

Bell, Pagurus
with Eupagurtis

Pagurus Hyndmanni, Thompson, PaThompson, and another British species not
mentioned by Bell, Pagurus ferrugiiieus, Norman, are now
transferred to the genus Anapagurus, the last-mentioned
being a synonym of A7iapa,gurus cliiroacayitlius (Lilljeborg).
excavatus (Herbst).

gurus

Icevisy

All the nine species are at a glance distinguished from
Pagurus by having the right cheliped larger than the left.
In Bell's two remaining species the left cheliped is the
larger.
Of these Pagurus Dilwynii, Sp. Bate, is a synonym
of Diogenes variants, Costa, thus leaving to the original
genus no British species except Pagurus fasciatus, Bell, a
species which may be the same as Pagurus striatus^ Latreille, and which, at any rate as far as Bell was concerned, was not described from nature at all, but from a
^

G. 0. Sars refers the Far/urus Fordesli, Bell, to the genus S_inro-

pagurus.
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Natural hiscoloured drawing supplied hira by a friend
tory would probably soon be enlivened by many miraculous
illustrations if it became lawful to construct a fauna upon
the sketches of friends, however trustworthy. It may here be
noticed that one of the most attractive figures in Herbst's
work is that of his Cancer megistos, afterwards called
Fagurns megistus, but of this Milne-Edwards observes that
it appears to be an imaginary species, the bulk of which
belongs to a Fagurus^ while the fan-tail termination has
been taken from some lobster-like animal. Many of the
Pagurids are very beautifully coloured, but they are decidedly weak about the tail. Just as the quarrymen in old
days used to make Ammonites 'perfect' by carving the
!

no doubt some
Eastern artist made the really handsome Pagurus into a
perfect specimen by giving it what he thought a satisfactory
tail, regardless of the fact that such an ornament would
have made life impossible to the creature itself. He had
not before his eyes the fear of J. C. Fabricius, who winds
up his acknowledgments to his predecessors by the aweinspiring denunciation, damnand^ vero memoriae John
Hill et Louis Renard, qui insecta ficta proposuere.'
In regard to Fagurns striatus, Latreille, or, as it ought
perhaps rather to be called, Fagurns arrosor (Herbst), the
facts of distribution are noteworthy, since the specimens
taken in the Mediterranean, among the Philippine Islands,
and at Japan, show no points of distinction.
When
E'upagurus excavatus was dredged among the Shetland
Isles, Canon Norman, though not then knowing it by its
right name, shrewdly suspected that it would prove to be
a deep-water Mediterranean form, and as Fortunus tuhorGulatus, Houx, and the echinoderm Spaiangiis meridionaUs,
Risso, had been dredged in the same locality, he takes
occasion to remark that
all deep-water dredging seems
to establish this fact more clearly, that deep-water species
have a much more extended geographical range than
shallow-water and littoral forms. These Mediterranean
species must have made their way northwards in the abyss
of the sea round the western coast of Ireland, in which
front of the shell into a serpent's head, so

'

'
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some future day be found
Fagurus gra^iulatus, Olivier, one of the largest Pagurids,
being seven inches and a half in length, has a range from

locality tliey will doubtless at

the

West Indies to the Cape.
The names Hermit-crab and

Soldier-crab, as applied

to the Pagurids, are of ancient date, the ensconced crustacean being supposed to resemble a hermit in his cell or a
It is a disputed point whether the
eat the molluscs before taking possession

warrior in his castle.

Pagurids

kill

and

Some writers, as Bell, are persuaded that
Others, as Stalio, deny this, maintaining that they
are always, as without dispute they are often, cojitent with
dead shells.
hermit has from time to time to change its
abode to suit its own increase in size, and it is said that when
on search for new lodgings, if it meets ooe of its own kind

of their shells.

they do.

A

shell, it will engage in combat, and
As the occutake the coveted fortress for itself.
pant of the envied shell is likely by the nature of the case
to be equal in size to its antagonist, and has besides the
point of vantage which its occupancy gives, the attack
can seldom be successful, and it must be a lucky chance
that has enabled any one to witness such a conflict, at
In their account of the
least under natural conditions.
invertebrate animals of Vineyard Sound and the adjacent
Active and interesting
waters, Verrill and Smith say
little " Hermit-crabs," Eiipagiirus longicarpus [Say], are
generally abundant in the pools near low-water, and conIn the pools they
cealed in wet places beneath rocks.
may be seen actively running about, carrying upon their
backs the dead shell of some small gastropod, most commonly Anacliis auara or Ilyanassa ohsoleta, though all the
They are very
small spiral shells are used in this way.

occupying a desirable

if possible

:

—

'

pugnacious and nearly always ready for a fight when two
happen to meet, but they are also great cowards, and very
likely each, after the first onset, will instantly retreat into
his shell, closing the aperture closely with the large claws.
They use their long slender antennae very efiiciently as

organs of feeling, and show great wariness in all their
The natural pugnacity and greediness of these
actions.'
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creatures may be restrained under tlie influence of tho
tender passion, for at the Hamburg Aquarium the late Mr.

W.

A. Lloyd observed the male Eupagurus Bernhardus,
take hold of the shell in which a
female was contained, and carry her about for weeks
together, grasping the thin edges of the shell, and when
the female was fed, the male did not take away the food as
he would if a male one fed in his vicinity.' Aristotle
supposed that the Pagurids were generated out of earth and
mud, and Gesner argues from this that he can never have
taken a gravid female out of her shell, or he would have
been disabused of his opinion by seeing the bunches of
eggs on the appendages of the pleon. Stalio says that the
mother takes care to discharge the young ones in some
place where they will have a good chance of finding shells
According to Mr. Spence Bate
appropriate to their size.
it is not necessary for the mother to leave her shell in
order to release the young, for when they issue from the
egg they are ejected by the current of water that passes
outward during the process of respiration. He reports
that he had himself seen them thus ejected through the
The
branchial passage under the wing of the carapace.
same writer quotes an interesting experience on the part
of Mr. Gurney, who found in a capsule of Bwxinum eggs a
little whelk-shell, not larger than No. 5 shot, occupied by
a young Hermit-crab about an eighth of an inch long, and
in another capsule a second Hermit-crab of similar size,
but not ensconced in a shell. Hence it appears that the
instinct of seeking an extraneous covering is developed at
In the earliest stages of life the Pagurids
a very early age.
are symmetrical and therefore unsuited to the occupation
It may not be possible absolutely to
of a spiral shell.
prove that in their later phases they have gradually
acquired the formation that suits them to so peculiar a
lodging, but it may at least be said that no other explanain the spring of the year,

'

tion looks equally probable.

The genus Anapagurus has been already referred to as
containing some British species. This genus and two others
form a group by themselves, distinguished from Eupagurus
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and

its immediate neighbours by the possession of a conspicuous appendage in the male at the fifth pair of legs,
and distinguished from one another by the shape and

Fig. I'L—Spii-opagurus spiriger (de Haan), with separate figure of the fifth pair of feet

carrying the spiral appendage.

They are alike in having the
fourth pair of legs subchelate.
Sjnropagurus^ Stimpson, 1858.
The fifth leg of the
male on the left side has at the base a more or less spirally
twisted appendage (the protruded vas deferens).

position of that appendage.

Catapagurus, A. Milne-Edwards, 1880. The fifth leg
of the male on the right side has at the base an appendage
curved in one plane round the right side of the pleon.

Anapagurus, Henderson, 1886. The fifth leg of the
male on the left side has at the base an appendage which
is short and curved, instead of long and coiled.
That the distioguishing feature of Spiropaguf us ^\di wot
escape the notice of de Haan is clear from the description,
the figures, and the specific name of his Pagurus spiriger.
This, which is the type species of Spiropagunis, is now
found to be widely distributed in Eastern waters.
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The genus

Ostraconotus, A. Milne-Edwards, 1880,

and

Tylasjns, Henderson, 1885, require notice, because, unlike

other Paguridge, they have the hinder part of the
carapace broad and firm, a character to which their names
shelly-back and callous shield make reference, whilst
they also have the pleon poorly developed. The species
Tiilaspis anomala, Henderson (see Plate VIL), was dredged
by the Challenger in the mid-South Pacific, from a depth
of 2,375 fathoms, the greatest depth, as already mentioned,
This strangeat which any of the Anomala were found.
looking animal has the pleon not spirally twisted, and the
appendages of its sixth segment are almost symmetrical.
It is inferred therefore that it occupies some other dwellThis species has in the
ing-place than a Gastropod shell.
male a pair of genital appendages on each of the first two
segments of the pleon, agreeing in that particular with
Paguristes, Dana, 1852, and Symjmgurus, S. I. Smith, 1883,
The last-named genus, though belonging to the phyllobranchiate Pagurids, nevertheless shows a slight tendency
in the formation of the branchiee to agree with the next
all

'

'

'

'

family.

Family

3.

Parajjaguridai.

The definition is the same as that of the Pagurid^e, except that the branchial plumes are filamentous.
The species are marine and confined to deep water.
In all, the
There are six genera. Dr. Henderson says
gills are modified trichobranchige, each consisting of a central stem which gives rise to two collateral rows of rounded
filaments, gradually decreasing in size towards the apex,
whereas in the Pagurida3 the stem gives rise to two rows
:

of flattened

—

'

leaflets.'

Parapagurus, S. I. Smith, 1879, is typical of the advances made in recent years in submarine science, since a
genus so lately known now includes six species, together
covering in their range the whole breadth of ocean between
40° north latitude and 45° south.
The genus agrees with
Eupagums in having the third maxillipeds widely separated
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at the bases,
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the chelipeds very unequal, and the eleven

maxand three following appendages, while the fourth

pairs of branchige distributed in couples to the third
illipeds

pair of legs have the three remaining pairs of branchise.
But it differs from Etq^agunts as well in the structure or
the branchiae as in having well-developed pairs of male

appendages on the first and second segments of the pleon.
The type species, Farcqmgurus inlosimdnus^ Smith, has a
great range in depth, since American dredging expeditions
have taken it at thirty or forty stations in the Atlantic
between deeps of 250 to 2,221 fathoms. Low down in the
ocean a species may be prolific, for at 319 fathoms nearly
four hundred specimens were taken at once.
Notice has often been taken of the curious habit which
Eupagurus Prideaiix has of associating itself with the seaanemone, Adamsia palliata. Surmises are sometimes made
as to the advantages which the companions may hope to
obtain from the alliance. The anemone may obviously obtain
a greatly increased range for supplies of food, by the
superior locomotive powers of the hermit, and though the
weight of both anemone and shell may seem an unnecessary encumbrance to the crustacean, that objection is
gradually diminished by the circumstance that the anemone
in course of time almost entirely absorbs the shell.
On
the other hand the presence of the anemone may be a very
valuable protection to the hermit, since numerous fishes
are in the habit of swallowing these recluses, shell and all,
merely spitting out the shell after they have digested its
inmate.
But it is most probable that to many fishes an
Adamsia ijalliata would be by no means an agreeable
morsel, even when flavoured with crab-sauce.
It is also
not unlikely that the anemone may contribute to the commissariat by throwing out its darts as some swift glidingshrimp passes by, and thus reducing it to a condition in
which it can be captured by the pagurid. This alliance,
however, which is so familiar, is very far from being the
only one in this legion of the Crustacea. Rather it may be
regarded as a well-known example of a very prevalent
Thus upon shells containing Eupagurus piibescens
habit.
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First a single
the 3pizoantlius americanus fixes itself.
polyp finds lodgment, and as its basal membrane spreads
over the shell, buds arise from it forming fresh polyps, and
gradually this same membrane absorbs the shell though
In this absorption there is a
retaining its spiral shape.
great advantage to the hermit, because as it grows its increase of bulk still finds room in the yielding polyp-mass,
without any necessity arising for a change of domicile. In

the case of Catapagurus Sharreri, A. Milne-Edwards (see
Plate IV.), there is sometimes a triple alliance, for over a
colony of Epizoanthus americanus there settles itself the
The numerous specimens
single polyp Adamsia sociahilis.
of Farapagurm pilosimanus that were taken in depths
reaching to six or seven hundred fathoms were found only
in colonies of Epizoanthus paguripMlus^ but those that were
taken at much greater depths were either in a very different
species of Epizoanthus^ in naked gastropod shells, or in an
actinian closely resembling, if not identical with, Urticina
Dr. Carl Aurivillius has recently pubGonsors, Verrill.'
lished very interesting observations on the Symbiosis or
Hyliving together of Hydroids, Sponges, and Pagurids.
dr actinia echinata is frequently found coating the outside
and inside of various shells that are occupied by HermitThe mode of growth is such that the hydroid not
crabs.
only repairs in effect the damaged mouth of a shell, but
This is especially
also frequently extends its boundaries.
the case in districts where shells are few, and where the
growing Pagurid might be put to much inconvenience to
find a larger lodging.
By the extension of the hydroid
colony, which sometimes gives a quite monstrous appearance to the shell, the hermit is saved the trouble of making
any change of abode. The hydroids are saved from the
danger and damage they would be exposed to from the
On the inside of it they
rolling about of an empty shell.
do not develop any of the nutritive polyps which might
incommode the hermit and also suffer injury from its
movements, but they line the interior with a network, to
the satisfactory smoothness of which the hermit itself conIt might be supposed that this was effected by
tributes.
'

'

'

PI. vii.

U.insiqnis

3'^ Maxilhped

U.msignis
Folded

Tlec

Uroptychus gracilimanus
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its body, but Aurivillius shows that there
a secretion from glands in the sides of the carapace
adapted for the purpose, and that the joints in the fourth
and fifth pairs of legs of Eupagurus are nicely arranged to

the friction of
is

assist in distributing the secretion.

Paguropsis, Henderson, 1888, is regarded as holding a
unique position among Hermit-crabs, inasmuch as the last
two pairs of legs of the trunk are subdorsally placed, and
the unpaired appendages of the pleon are on the right side

Dr. Henderson observes that among
the Pagurids generally, the soft abdomen, as a result of
its being thrust into a Gastropod shell, the spiral of which
is normally right-handed, has assumed a similar curve, and
the original right side thus closely applied to the columella
instead of the

'

left.

loses its appendages.'

The two specimens taken

at a depth

of about a hundred fathoms off Tables Island, were free, but
the character of the pleon makes it probable that it was
The position of the appendages
protected in some way.
on the right side might be explained as adapted to some
species of Gastropod with a left-handed spiral, but the fact
that the pleon is simply bent on itself points to some other
kind of dwelling.
PylocJieles, A. Milne-Edwards, 1880, has the carapace
completely calcified, the chelipeds equal, the pleon symmetrical and well developed with broad semi-calcareous
terga and paired appendages of one kind or another on the

segments, those of the sixth segment forming with
the telson a powerful swimming fin. This remarkable
genus is said to form a connecting link between the PaguThe type species, PylochpJes
ridsB and Thalassinidge.
Agassizii, A. Milne-Edwards, was dredged by the Hake
from a depth of 200 fathoms off Barbados, and found in
the hollow of a piece of sandstone, the mouih of which was
closed by its claws, as the mouth of a shell is by those of
Pylocheles spinosns, Henderson,
of an ordinary hermit.
which is depicted on Plate VII., is Australian. Nothing
For this genus
is known about its mode of lodging itself.
Mr. Spence Bate in 1888 established the family Pylochelid^, which he placed between the Galatheidae and Thalasfirst six
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In tlie family he only places, besides Pylocheles^
sinidge.
Pomatocheles, Miers, 1879, and a new genus CheirojplaUa,
and, as he states that it includes all those paguriform
Anomura that are trichobranchiate, he was evidently unaware that the family Parapaguridge had been already
His Gheiroestablished by Smith for this very purpose.
jjlatea cenobita (see Plate X. ) from the Pacific is no doubt a
remarkable animal, having among other singular characThe
ters a chelate extremity to the third maxillipeds.
single specimen is a female with very large but not very

Mr. Bate compares it with Glaiicothoe,
ova.
Milne-Edwards, which Miers and Bate agree in regarding
Considering Cheiroflatea in
as only an adolescent form.
its adult condition as representing a link between Cenobita
and the trichobranchiate Macrura, Mr. Bate remarks that
it has an appearance strongly suggestive of its being allied
to a Pagurus that had failed to obtain a molluscous shell
for itself, and had consequently retained some of the macrurous characters of its youthful condition.' Both Pylocheles and Cheiroplatea recall the earliest post-larval forms
observed in the Pagurid^.

numerous

'

Legion

4.

Porcellaninea.

The carapace is well developed, broadly ovate, smooth,
with the regions faintly defined. The eye-stalks are short
and stout, the eyes always pigmented and partially conThe first antennas are concealed. In the
cealed in orbits.
second antennas the peduncle is directed backwards, its
second and third segments are coalesced, the flagellum is
long and slender. The third maxillipeds have the third
joint broad, the fourth provided with a prominent internal
lobe. The chelipeds are broad and often flattened, the first
three pairs of walking-legs well developed, the last pair
slender and inflexed. The pleon is symmetrical, bent under
the trunk, having on the sixth segment a pair of lamellar
appendages which with the telson form a swimming fan
also in the male it has a pair of genital appendages on the
second segment, and in the female a pair of uniramous

THE PORCELAIN CEAES
appendages to tlie fourth, to the
third segment.

fifth,
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and sometimes to the

Notwithstanding the brachyuran characteristics this
is found to be in close affinity with the next, the
Galatheinea.
Here it is supposed that the pleon has
become reduced in size and has lost its importance as an
organ of locomotion, owing to the special habits which
the animals have adopted.
They are found under stones
between tide-marks and in shallow water among stones,
sponges, and corals.
One species has been taken at a
depth of 390 fatiioms. There is but one family.
legion

Family

Porcellanidce.

The characters of the

single

family

are

those

of

Eleven genera are assigned to it, most of
which were instituted by Stimpson in 1858, and some on
very slender distinctions.
Only one belongs to British

the legion.

waters.
Forcellana^ Lamarck, 1801, has the 'front' dentate,
the first joint of the second antennae much produced, fully
The chelipeds
reaching the margin of the carapace.
have a projecting lobe near the base of the inner margin
of the fifth joint, the terminal joint often contorted.
The
walking-legs have the terminal joint short and robust,
ending in a single claw. To this genus belong the only
British species of the family, Porcellana platycheles (Pennant) and Porcellana longicomis (Linn.), both of which
are common under stones, along which they slidder with
some rapidity. They will sometimes flatten themselves
against the upturned stone, remaining quiet and evidently
trying to look as if they were not there.
Quite after the
fashion of their kindred, the Galatheidge, they will lift up
their claws to resist attack, but their flattened habit of
body makes this posture of defence in their case ridicuIf one of the threatening claws be
lously ineffective.
seized, they pretty readily relinquish it and skurry away.
To understand the likeness between these crustaceans and
the Galatheidae it is necessary to flatten out the pleon of
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the Porcellana and so institute a comparison. The zoea of
Porcellana longicornis (see Plate VII.) has not unfrequently
been studied, and the reality of its connection with the adult

Fig. 15.

Porcellana longicornis (Linn.), an early post-larval form [Stebbiug].

form need not be doubted, but the extraordinary difference
between the one and the other can scarcely fail to surprise
any one who for the first time compares them. It is
strange that the smooth circular carapace of the grown-up
Porcellana should result from a larval form in which the
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dorsal shield has two long horns behind and one of portentous length in front.
Even after the general appearance
of the adult has been assumed, the young crustacean
shows several interesting differences from its elders. The
accompanying figure of a little one, an eighth of an inch
long, taken off the back of its mother, exhibits a carapace
with numerous little spines not found in the parent, and
the telson simply ovate, instead of being subdivided by
sutures into seven portions.
Porcellana liobertsoni, Henderson, is remarkable as having been taken not in shallow
water, but at a depth of 390 fathoms in the West Indies.
Dr. de Man states that the genus Porcellana is represented
in the Bay of Bengal by no fewer than fifteen species.'
Several of them, however, as he explains, belong to the
other genera of this family, which Dr. de Man retains as
subgenera.
Petrolisthes, Stimpson, 1858, has the 'front' undulated,
the first joint of the second antennae remarkably short,
not reaching the margin of the carapace, the fifth joint of
the chelipeds often dentate on the inner margin, and the
walking-legs as in Porcellana,
Among the Crustacea
collected on Napoleon's celebrated Egyptian expedition, a
species, beautifully and elaborately figured by Savigny, was
named Porcellana Boscii by Audouin, to whom the French
Government entrusted the task of describing the species in
Savigny 's splendid work, in consequence of the latter
This species was transauthor's Jong-continued illness.
ferred by Stimpson to his genus Petrolisthes, and it well
exhibits the unusual prominence which in this family is
often assumed by the third maxillipeds, projecting as if
they were a powerful pair of feathered antennae. The name
of the genus meaning 'rock-slider' points to one of the
characteristic habits of the family.
Porcellanella (White), Stimpson, 1858, differs from
Porcellana chiefly in having the last joint in the walkinglegs not simple but multiunguiculate. Between these two,
and agreeing with Porcellanella and Polyonyx, Stimpson,
in the multiunguiculate joint, the Russian writer Czerniavsky has insinuated his genus Porcellanicles, 1884, in his
'

U
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work on the Decapod Crustacea of the Black Sea. The
book, which is more in Latin than in Russian, contains a
wealth of bibliographical information.
Legion

Galatheinea,

5.

The carapace is elongate, the regions well defined and
usually rugose, with a prominent and acute rostrum. The
eyes are placed in very incomplete orbits, the eye-stalks
The first antennas are exposed. The
short and stout.
peduncle of the second antennge is directed forward and
generally has the second and third joints coalesced the
lagellum is long and slender. The third maxillipeds are
subpediform, with the third and fourth joints narrow and
The chelipeds and walking-legs are
often spinous within.
;

and slender

the last pair of legs are feeble
The
sterna of the trunk are broad.
well developed, simply bent, or folded
pleon is
on itself, never adpressed to the trunk. In the female the
second to the fifth segments have each a pair of simple and
slender ovigenous appendages, those of the second and
In the male the pair of
fourth sometimes rudimentary.
accessory genital appendages of the first segment are well

often elongate

and

;

The
broad and

inflexed.

developed, rudimentary, or absent; those on the second
segment are well developed; the short, usually flattened
pair of appendages on each of the next three segments,
In one genus the male
are well developed or rudimentary.
In
is destitute of appendages on the first five segments.
both sexes the appendages of the sixth segment and the
telson form a swimming fan that is usually powerful. The
number of branchiae, so far as is known, is generally fourteen pairs in this and the preceding legion. There is only

one family.
The proximity which

is

now

accorded to the three

legions, the Pagurinea, Porcellaninea, and Galatheinea, in
spite of external unlikeness, is confirmed, as M. Jules

Bonnier observes, in a very interesting indirect manner by
the circumstance that Bopyrids of the same genus Pleurocrypta occur in

all three.
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Galatheidce..

About ten

characters are those of the legion.

—

genera are included, two of which
Galathea and Munida
belong to the British Fauna, and, according to Dr. Henderson, have many species inhabiting shallow water.
With
the exception of one doubtful genus, the remainder are as
jet known only from deep water, and it must be said that
according to Dr. Henderson's own report, only a few out
of the species of Munida come from small depths, some
going down to more than 2,000 fathoms, and the majority
being taken most abundantly at depths varying from 100
to

300 fathoms.

Fabricius, 1793, has the carapace usually
from spines, except on the anterior gastric area, but
furnished with furry transv^erse striae.
The rostrum is
flattened, rather broad, generally having teeth on the
margins. The segments of the pleon are unarmed. There
are numerous species occurring at very varied depths.
They swim backwards with activity, and Mr. Couch states
that it is very remarkable to witness the accuracy with which
they will dart backward for several feet into a hole very
little larger than themselves, an acrobatic performance
which he had often seen carried out, and always with precision.
There are five British species, all of which occur
also on the coasts of France, where they have been studied
and described very carefully by M. Jules Bonnier. He
supplies a very useful key to discriminate them, depending
partly on the shape of the third m^axillipeds, and partly on
the presence or absence of an epipod in the limbs of the
trunk.
The epipod, it will be remembered, is the branch
which issues from the basal joint of an appendage. In
Galathea squamifera, Leach, Galathea nexa^ Embleton, and
Galathea clispersa^ Spence Bate, there are epipods to the
chelipeds and the two following pairs of limbs in Galathea
intermedia^ Lilljeborg, there are epipods to the chelipeds,
but not to the following pairs of limbs in Galathea striyosa^ Fabricius, there are no epipods to any of the three
Galathea.,

free

;

;
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pairs.

The

third maxillipecls in f^quamifera have the third

joint shorter than the fourth, in nexo. equal to

it,

in dis-

By this simple combination all the
persa longer than it.
The sexes of Galafive species are neatly distinguished.
thea often show a considerable difference in the chelipeds,
In Galathea squamithose of the male being the longer.
chelipeds
in the female
the
last
joints
of
two
the
fera,
touch all along the inner margins of the chelae, whereas in
the male they stand apart, and have a peculiar curvature,
This is so pronounced a
meeting only at the apices.
feature that it misled S pence Bate into establishing a
separate species, which he called digiti-distans, meaning
Galathea magjiifica, Haswith the fingers wide apart.'
well, an Australian species, only half an inch long, appears to make up for diminutive size by its striking
The description of it says, 'Colour bright
appearance.
red, with a brilliant purple stripe down the centre of the
legs ornamented with transverse bands of
carapace
darker red and purple fingers dark reddish brown, yellow
'

;

;

at the tips.'

M'iimda, Leach, 1820, nearly resembles Galathea, but
distinguished by having a slender stiliform rostrum, and
the supraorbital spine on each side of its base not small
but well developed. Moreover, in general, the carapace
has a spinulose surface, and its cardiac region distinct,
and the pleon has one or more segments with a series of
The chelipeds
spinules on the anterior dorsal margin.

is

and walking-legs are elongate and
species

Munida rugosa

slender.

(Fabricius, 1775)

is

The type

distributed over

The very long chelipeds make it
the seas of Europe.
The third maxillipeds have the third joint
conspicuous.
The chelipeds and ambulatory
longer than the fourth.
It is not to be met with in
legs are without epipods.
Bell, on insufficient grounds, altered the
shallow waters.
name to Munida Hondeletii. Though the old naturalist
Rondelet well deserved honour, this was not the right
It may be noticed, however, that G. O.
way to pay it.

all

Sars, writing in 1889, speaks of Munida Rondeletvi, Bell,
and Munida riyjosa (Fabricius) as two distinct though
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In 1882 he had explained that
was distinguished from the other
species by its very small eyes, not furnished with a circlet
of hairs, and by the complete want of the two dorsal
But Bell gives anspines on the third pleon-segment.
other specific character, second and third segments of the
abdomen, the former with six, the latter with four small
the other segments withspines on the anterior margin
out spines.' In two specimens from the Clyde, both having
circlets of hairs to the eyes, the pleon has on successive
segments, in one case, six, four, and two spines, but in the
other six and four and none.

closely allied species.
Bell's

Munida

Rondeletii

'

;

Grimothea^ Leach,
Galat/iea gregaria of

1820, established to
Fabricius,

is

still

in

receive

the

an uncertain

being supposed by some that the species is a
of Munida subrugosa, Dana.
Munidojms^ Whiteaves, 1874, has eyes devoid of pigment, and the stalk of the eye frequently prolonged beyond
the cornea in the form of a spine or spines. The species
are found in depths varying from 100 to more than 2,000
It is probable,' Dr. Henderson remarks, that
fathoms.
the loss of sight is compensated by a greater development
of the tactile sense, and in some species this is evidenced
by the great length of the antennal flagella, which in all
probability enable the animal to grope its way about on
The eggs are few and large, as is often
the bottom.'
the case with the ova of deep-water species, which are
supposed to find their advantage in passing through
several of their metamorphoses within the egg, so that
the young one is hatched in a form nearly like that of the

position,

it

young form

'

'

parent.

Eumiinida, S.

I.

Smith, 1888, occupies an exceptional

position, for the peduncle of the second antenna? has five

distinct joints, the third maxillipeds are without the usual
pairs of rudimentary arthrobranchia3, and the pleon
of the male is without appendages on the first five segThe type species, Eumunida pida^ Smith, was
rients.
taken in the North Atlantic.
UrojjfychuSj Henderson, 1888, is the equivalent of

two

178

A HISTOEY OF RECENT CRUSTACEA

A. Milne-Edwards, 1880, the name DiptycJivs
being pre-occupied. Of the species Uroptifchus insignis,
Henderson, and Uroiitychus f/r«ci/m(I?iws, Henderson, figures
are given on Plate VII. In this genus the second antennae
have on the second (the first free) joint of the peduncle an
acicle, thus differing from all the rest of the family, except
Emnunida, in which one is also present, though of very
In those species which
Dr. Henderson says
small size.
I have examined, the fif^h arthrobranchia, counting from
before backwards, is not of larger size than the others,
whereas in most of the Galathodea it is distinctly enAccording to M, Jnles Bonnier, in the species
larged.'
Uroptychus ruhrovittatus (A. Milne-Edwards) there are no
arthrobranchise, their places being taken by a corresponding number of pleuro-branchias that is, by branchise inserted on the pleura or sides of the segoients, instead of
being placed on the articulating membranes that unite the
appendages to the segments. In this genus, and in Ptychogaster, A. Milne-Edwards, 1880, and in Eumimida, there
is a comparative weakness of the swimming-fan, which
probably for that reason is twice folded on itself. The
members of these genera being sometimes found in the
branches of Gorgoni^, it is conjectured that they lead a
sedentary life, that the swimming-fan is in consequence
losing its importance, and an advance is thus being
Ptychogaster Milnemade towards the brachyuran type.
Edwardsi, Henderson (see Plate VII.), from Patagonia, has
the pleon, except the telson and uropods, covered with
rows of short stout spines.
The larval development in species of the genera
LWiodes, Eupaguriis^ Anapagurns, Munidopsis, Galathea,
Munida, and Porcellana^ has been carefully studied by
G. O. Sars, and his results confirm from this point of view
the close union of the legions to which these genera respectively belong, as well as the propriety of including
From Sars' work
the whole group among the Macrura.
on this subject have been borrowed the figures grouped
together on Plate VIIL, representing the end of the pleon
in the last larval stage respectively of Lithodes maia
Di'ptyclius^

:

—

—

'

End of Pleon
Lithodes

maia

(Linn.),

b.

longicornis (Linn.),
e.

in

the last larval

stage

Eupagurus Bernhardus (Linn.), c. Porcellana
d. Galathea intermedia, Liiljeborg

Munida lugosa (Fabricius)

PEKILS OF BABY-FARMING
(Linn.),
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Eupagurus Bernhardiis (Linn.), Porcellana longiand Munida

cornis (Linn.), Galathea intermedia, Lilljeborg,

rugosa (Fabricius).
It will be remembered that the larval forms of Crustacea often show not the smallest resemblance to the
adults, and also that it is extremely difficult to breed in
confinement those which pass through many transformaIn this intions from the egg to the perfect condition.
terval at every moult, the shedding of the skin is attended
with danger. The movement, the saltness, the temperature,
of the water in which they are kept should correspond with
the conditions they would have experienced in their proper
marine home. When all this has been suitably cared for,
the supply of appropriate food must be considered, and this
When
will probably not be the same for all the stages.
several specimens occupy a common nursery the more advanced are very apt to destroy the less forward, and the
creatures being as a rule very small there are risks of
confusions, the larvae of distinct species being perhaps
mistaken for the stages of one and the same species. In
calm weather, and, at least, in the latitude of Great
Britain, especially, though not exclusively, after dark in the
months of August and September, it is easy in many parts
of the sea by means of a surface-net to obtain an abundance
of larval forms, but there is a great difficulty in determining
the species and genera to which they severally belong.
Being minded to connect together the several stages of a
crustacean's life with some approach to certainty. Professor
Sars made a practice of carefully drawing and dissecting
the forms he met with, and then by comparison of a long
series he was able in numerous instances to assign them in
proper sequence to species of which the adults were alreadv
known. Considering the vast numbers of the Crustacea,
it is evident that there is valuable work to be done on these
lines, enough to occupy a crowd of zoologists for many
years to come, and the plan is available for many who have
no access to the constantly improving resources of the

modern

scientific

aquarium

or

marine biological

station.
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CHAPTER
TRIBE

II.

XII

—THALASSINIDEA

carapace is short and compressed, with little or no
The last segment of the trunk is articulated
rostrum.
with the preceding. The eye-stalks are small. Both pairs
Of the trunk-legs the
of antennas have long peduncles.
chelate, the last pair
imperfectly
or
perfectly
pair
are
first
are short, more or less abnormal, directed backwards.
The pleon has the segments not overlapping, with the
side-plates feebly developed and having their hinder angles
The pleopods are long, biramous,
generally rounded.
variable the swimming fan is strong. The branchiae vary

The

;

in

number and
In

form.

this tribe are included four families, the Thalassi-

and Thaumastochelidee. The
Macrura adopted by the late Mr. Spence
Bate, into Trichobranchiata, in which the branchial plumes
are made up of long cylindrical filaments, Phyllobranchiata,
in which the plumes are formed by a series of foliaceous
plates, and Dendrobranchiata, in which the branches of
the various plumes divide and subdivide in an arborescent
It
manner, does not seem practically very convenient.
has been already seen that two families so intimately
allied as the Paguridse and ParapaguridaB would have to

nidse, Callianassidfe, Axiidge,

division of the

be placed, the former in the Phyllobranchiate, the latter

But also in the present
in the Trichobranchiate, division.
tribe Spence Bate himself points out a weakness in the
The
arrangement, for of the genus Callianassa he says
:

—

'

structure of the branchiae of Callianassa is so intermediate
in character that it may be claimed by anatomists as be-
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longing to either the Phyllobranchiata or to the Trichobranchiata, as the plumes consist of two rows of long
slender filaments so closely impacted together that they
are flattened into plates,' and elsewhere he remarks that
in some genera, as in Thalassina, the branchige are both
'

foliaceous

and filamentous.'

Family

1

.

Th alassinidce.

The carapace is dorsally flattened, with rostrum. The
eyes are small, the eye-stalks cylindrical. The first pair of
antennse have the flagella long the second have no scale
on the second joint. The first pair of trunk-limbs are unequal, imperfectly chelate, the last joint or finger being
longer than the thumb
the four following pairs are
simple, with the terminal joint long.
In the pleon the
urojoods, that is, the appendages of the sixth segment, are
slender and acute, the outer branch not transversely
sutured the telson is also wibhout suture, obtusely pointed.
The branchiae are complex.
The family includes but one genus.
Thalassina, Latreille, 1806, has the characters of the
family. It contains but few species, perhaps only the type
Thcdassina anomalus (Herbst, vol. 3, part 4, p. 45, 1804),
which Latreille in 1806 called Thalassina scorpionoides.
This is wddely distributed in the Pacific.
specimen nine
inches long was procured by the Challenger at Kandavu, one
of the Fiji Islands.
Some points of Mr. Spence Bate's
minute description wdll teach the student what to look for
in various other species of the Macrura,
For the small
sub-conical eyes imperfect orbits are formed by help of the
rostrum and depressions in the upper surface of the first
antennaB.
Projecting forwards from the rostrum and
upper part of the orbit and backwards from the antennaD
are numerous hairs which form for the eyes a protecting
fringe, which is in Greek the hlephlris in English the
eye-lashes.
The basal joint of the first antennae has a
long triangular slit, the opening of the ear, which is thus
described
The auditory apparatus consists of a large
;

;

;

A

:

—

'
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calcareo-membranous chamber, attached to the upper wall
Around the orifice that opens into it,
of the antenna).
within the chamber, there is a curved row of closely
planted delicately ciliated hairs, each of which is attached
to the base by a flexible membranous articulation, from
which it proceeds flattened and tolerably broad for more
than half its length, when it narrows rapidly and becomes
the hairs extend
ciliated, the cilia being short and fine
nearly if not quite across the auditory chamber, the floor
of which is covered with small points, while the cavity
This I found
contains much angular calcareous sand.
mostly gathered into a compact mass, but most probably
when the animal was in a living condition it was not so,
being then kept in a state of motion by the aid of the long
In
slender ciliated hairs that have just been described.'
discussing the peculiar combination of slender filaments
;

and flattened plates in the branchiae of this crustacean,
In a respiratory chamber,
Mr. Spence Bate observes
such as in the genus now before us, the water flows in by
the posterior extremity, for which purpose the carapace
:

—

'

can be raised or depressed at will within certain limits
and as w^e may assume that in a large chamber such as
the present, the water flows along the lower margin, passing out at the anterior end only, it is probable that the
largest amount of current will correspond with that portion of the

chamber where the trichobranchiate filaments

are best developed and most abundant, whereas the phyllobranchial plates are present in the centre and deeper
recesses of the chamber, where the circulation will be

and the power of oxv^genation less effithere is reason to suppoi^e that the animal may
inhabit hollow passages in the mud, where the circulation
of water through the branchial chamber would not be very
vigorous, and least so in the part most distant from the
direct current, Mr. Spence Bate infers that in the central

more

quiescent,

cient.'

As

portion of the chamber the branchiae have been developed
into thin foliaceous plates of considerable dimensions, so
that through the tenuity of their structure the blood may
be brought over a large surface into contact with the

aerating

medium within

the chambers.

MONTAGU'S CALLIANASSA

Family 2

The carapace
minute or absent.
preceding family.

is
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Callianassidce,

.

laterally

compressed, with rostrum

The eyes and antennaB are as in the
The first pair of trunk-limbs are un-

equal, perfectly or imperfectly chelate, the third

and fourth

The uropods and telson
usually broad, without sutures.
The branchiae are

pairs simple, the others variable.

are
filamentous, with the filaments sometimes compressed.
Six or seven genera are assigned to this family, of
which two are British.
^

Calliaiiassa, Leach,

1814, was instituted to receive a

Montagu described in 1805 (and
1808) under the name Cancer Astacvs suh-

species which Colonel

published in
terraneus.

He

found

it

at the depth of nearly

two

feet

digging into a sandbank in the
estuary of Kingsbridge or Sal combe in South Devon.
Though it was by no means plentiful, he ascertained that
the larger arm was not constant to one side, and that the
extreme disproportion sometimes exhibited by it was not
invariable.
The crustaceous covering of the body he
very thin and not far remote from memdescribes as
branaceous.' The exceedingly narrow attachment between

beneath

fche

surface, while

'

the

first

four joints of the larger chelij)ed

and the follow-

ing three which form its monstrous termination give to
this species a very peculiar appearance.
The second pair
of feet are minutely chelate.
The second pair of pleopods
are slender and filamentous, while the following three pairs
are broad and foliaceous.
A. Milne-Edwards in 1870 distinguishes seventeen recent species. Czerniavsky in 1884
points out that the Mediterranean Gallianassa laticauda,
Otto, should be added to the list.
Callianassa Stiinpsoni, Smith, is a species found on
the east coast of the United States.
This and other deepburrowing crustaceans are more often obtained from the
stomachs of fishes than by intentional methods of capture.
Cherdmus, Spence Bate, 1888, was instituted chiefly
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on account of the contradictions in

different writers in

regard to the third maxillipeds of Callianassa, some calling them pediform, others operculiform. In Cheramus
they are distinguished as pediform, but it seems rash to
establish a new genus on the very character which some
authors ascribe to the old one, especially as Gallianassa is
not unrepresented in England, France, and the Mediterranean, and specimens might have been examined to clear
up the disputed point. In the British Museum Leach's
type-specimens of Gallianassa subterranea, from Kingsbridge in South Devon (Salcombe at the mouth of the
Kingsbridge estuary being probably intended), have third
maxillipeds that might well be described as pediform.
But other specimens at the same museum, which have
been labelled as belonging to the same species, were
shown me by Mr. Pocock, and in these, which came from
Jersey, the third and fourth joints of the maxillipeds in
question are greatly expanded, quite deserving the name
operculiform.
But these sj^ecimens also have a more
quadrate telson than those from Devonshire, and are
doubtless quite distinct.
Since, however, in the type of
Gallianassa the maxillipeds are pediform, the chief reason
Its name
for the institution of Ghera.mus is cut away.
signifies a gap,' but it has not succeeded in filling one.
Gallianidea, Milne-Edwards, 1837, closely resembles
Gallianassa^ but with some differences in the branchial
arrangements, and, besides having the second pleopods
like the following three pairs, in all these pleopods the
margins, instead of being fringed with small hairs or cilia,
have these modified into soft and flexible articulated membranous filaments.' Milne-Edwards supposed that these
were true branchial appendages, and that a link was thus
established between this family and the SquillidfB in the
sub-order Stomatopoda.
With his own genus he coupled
Guerin's Isea.
But Mr. Spence Bate regards it as probable that Guerin's genus was founded on a damaged
specimen of Gallianidea^ and with some reason thinks that
the fringed pleopods of that genus cannot be regarded as
branchial for purposes of classification.
'

'

UPOGEBIA BROUGHT TO LIGHT
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Upogehia, Leacli, 1814, was founded to receive another
by the industrious Montagu, and described by him in 1805 (1808) as Gtincer Astacus stellatus.

species discovered

The

colour, he says, is
yellowish-white, covered with
minute stellated orange spots, as it appears under a lens,
which give a predominance to the last.' In this genus
the first pair of legs are subequal and subchelate, the
'

other pairs being simple; the second pair of pleopods is
margins strongly
ciliated
the components of the swimming fan are broadended. It seems to have escaped the notice of writers subsequent to Leach that the earliest name of this genus was
Upogehia, which must therefore be retained in preference
to Leach's own alteration of it into Gebia, or Risso's Gehios.
Bell refers to the Edin. Encycl., xi. p. 400,' as an authority
for Gehia stellata, printing xi. by mistake for vii., and
probably guessing at Gehia by mistake for the actual
Upogehia.
The type species was taken along with the type of
Callianassa.
On the nearly allied American species described by Say, Yerrill and Smith make the following
like the three following pairs, with the
;

'

observations
resembling a

:

— The Gehia
'

young

affinis is

a crustacean

somewhat

lobster three or four inches in length.

on muddy shores and digs deep burrows near lowmark, in the tenacious mud or clay, especially where
there are decaying sea-weeds buried beneath the surface.
The burrows are roundish, half an inch to an inch in
diameter, very smooth within, and go down obliquely for
the distance of one or two feet, and then run off laterally
or downward, in almost every direction, to the depth of
two or three feet, and are usually quite crooked and winding.
We have found them most abundant on the shore of
Great Egg Harbour, New Jersey, near Beesley's Point,
but they also occur at New Haven and Wood's Hole, &c.
This species is quite active; it swims rapidly and jumps
back energetically. It is eagerly devoured by such fishes

It lives
w^ater

When living the colors are
as are able to capture it.
Along the back there is a broad band of
quite elegant.
mottled, reddish brown, which is contracted on the next to
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the last segment each side of this band the motthngs are
The last segment
fewer, and the surface somewhat hairy.
and the appendages of the preceding one are thickly
specked with reddish brown ; their edges are fringed with
Leach's statement that Upogehia stellata
grey hairs.'
makes winding horizontal passages in the mud, often of
a hundred feet or more in length,' appears still to await
;

'

confirmation.

A

second British species was named Gehia deltdura by
Leach, on the ground that the interior lamella of the tailtruncate and formed like the Greek Delta.' No
fan is
doubt he was alluding to the inner branch of the uropods.
This is an obscure feature on which to base the specific
name, and Bell has been not unnaturally misled into supposing that Leach was referring to the telson, which, however, is not at all deltoid in form, and which Leach himself
expressly describes as quadrate and nearly quadrate.'
According to Leach this species lives with G. stellata,^ and
The
Bell suggests that it is probably identical with it.
Mediterranean Gebios littoralis,' Risso, is a nearly allied
species, which ranges to the coast of Norway, and may
therefore be expected to occur in intermediate waters. The
name Gehia no doubt signifies life in the ground,' and
Upogehia subterranean life,' in allusion to the burrowing
habits which make specimens of the genus rare. The young
ones, however, may be taken pretty plentifully at the surface, and Sars has in consequence been able to describe the
first larval stage or Zoea-form, the second or transition
from Zoea to My sis stage, the third or My sis-form, the last
larval stage, and the first post-larval stage of adolescence
From these descriptions it will be seen, he
(see Plate IX.)
observes, that Gehia in some respects is very distinct from
'

'

'

'

'

'

'

'

Nephrops and Galocdris, two of tJie genuine Macrura which
he had previously been examining, as well as from all the
Carides, while in several points of development it approaches the Anomura. In the Carides as in Calocaris the
rule appears to be that the first larval stage or Zoea form
is characterised by the presence of three pairs of welldeveloped swimming appendages, representing the exopods

PI.

Larva, 2-stagi
15

ix.

LARVAL LINKS

187

on the three pairs of maxillipeds, while the endopod of the
last pair of maxillipeds is fully developed, distinctly articu-

setiferous.
On the other hand in Gehia, or, to
right name, in Upoc/ebia, as in the Brachyura and
Anomura, this last pair of maxillipeds is entirely unde-

lated

give

and

it its

veloped in the first larval stage, the exopod or swimming
branch being developed later on, but the endopod remaining
undeveloped during the whole larval life. But again from
both Brachyura and Anomura the larva of TJpogehia is
distinguished, because, just as in the Carides, a real Mysisstage is passed through, in which not merely the three
pairs of maxillipeds, but also the first three pairs of trunklimbs are furnished with swimming-branches. As to the
intimate structure of the maxillipeds and mouth-organs
generally, Sars remarks that the larva of TJiJogehia shows
a very striking likeness to the larvae of certain Anomura,
for exam, pie, Galathea.
The Jaxeci nocturna, Nardo, 1847, which Heller in
1856 called CaUiaxis ad/riatica, may belong to this family,
but the rostrum is well marked.

Family

3.

Axiidce.

The carapace is produced to a horizontally flattened
The first pair of trunk-legs are chelate
point or rostrum.
and subequal the second pair are small, chelate, equal
The first segment of the
the last three pairs are simple.
pleon is very short. The outer branch of the uropods is
not longer than the inner. The branchiae are filamentous,
The family contains three
cylindrical, and compressed.
genera, one of them British.
Axius, Leach, 1815, has for type species ^ccw/5 stirynNorman says that
c^i(s, Leach, first found at Sidmouth.
this species has the telson quadrangular, the hands smooth,
the fingers channelled, the particular articulation of cephalothorax and abdomen described by Mr. Couch, and the
transverso-lateral tufts of hair on the abdominal segments.'
He supposes that Leach and Bell, in attributing an
elongate-triangular form to the telson, were misled by
;

'
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the appearance of a dried specimen. Spence Bate declares
that Axius has been taken only on the southern coast of
England,' but Bell and Marion have reported it from the
Mediterranean and Milne-Edwards from the coasts of
France. The name of the species may be guessed to
signify with a stiff rostrum.'
The same feature belongs
to a second species, Axius glifptocerus^ von Martens, found
in Australian waters.
The second antennas in this genus
have a movable spine or scale representing the exopod on
the second joint.
Far axius, Spence Bate, 1888, was founded for a species
taken off* CelelDes Island, in which the second antennas
have no scaphocerite,' that is, no scale, spine, or other
representative of the exopod on the second joint, and no
'

'

'

'

stylocerite.'

Eico7iaxius, Spence Bate, 1888, has three species, all
taken from depths of some hundreds of fathoms in the
Pacific.
Here the second antennae have the peduncle
furnished with a scaphocerite and stylocerite.'
This
genus/ the author says, differs from Paraxius in having
both scaphocerite and stylocerite, which are absent in that
genus this character also separates it from Axius, which
has a small scaphocerite only. The stylocerite, which is
present in this genus, is wanting in Axius, as it is in all
Its
the Macrura, except Eiconaxi'us and Cheiroplatea.
presence is a feature most prevalent in the Anomurous
Crustacea.' In the description of the type species, JEiconaxius
acutifrons, Spence Bate says of the second pair of antennae,
its third joint is externally produced to a long sharp
'

'

'

;

'

tooth or stylocerite.'
Yet in his glossary stylocerite is
defined as
style or large spine on outer margin of the
first joint of the first pair of antenna,' and in the Introduction to his Report on the Ghaileiiger Macrura, he
attributes a stylocerite to the first antennae in species of
Fenceus, &c., but states that it does not exist in the
Trichobranchiata.
Under all the circumstances it seems
as if it would be just as well to call a spine a spine instead
of a stylocerite.
The single specimen of Eiconaxius parvus,
half an inch long, taken from a depth of 520 fathoms, had
'

'

'
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seven eggs, which, as so commonly in deep-water species,
were extremely large. From one of these Mr. Spence
Bate extracted a young animal, and this proved to be not
unlike the young of the lobster at the same stage, but
more advanced, thus so far confirming the view that the
great size of the deep-water ova is in relation to the
more than usual advancement of the embryo before it is
hatched.

Family 4

.

ThaumastochelicUje

.

The carapace is produced to a flattened point or rostrum. The first pair of antennas have on each peduncle
two long subequal flagella the second have a scale or
The first pair of trunk-limbs are chelate, unexopod.
equal, somewhat unsymmetrical
the small second pair
are chelate, subequal, symmetrical the outer branch of
the uropods is larger than the inner. The branchia? are
;

;

;

filamentous, cylindrical.

To

this family

one of which

is

Spence Bate assigns only two genera,

British.

Wood- Mason, 1874, is appropriately
the creature of wonderful claws.' The type species, Thamnastochehs zaleacus (von Willemoes Suhm) (see
Plate X.), was taken by the Challeiiger from a depth of 450
fathoms in the West Indies, along with a great number of
other curious marine animals frequenting the globigerina
ooze in that locality. It is blind, and not only without eyes
but without eye- stalks, unless perchance the latter are represented by a pair of tubercles projecting from the front.'
Thatimastocheles,

named

*

'

The

'

front

'

is

sub-membranous and translucent, and Spence

Bate supposes that the optic nerve may terminate so
closely behind it as to receive impressions of light.
But
though there are no eye-stalks, there are excavations
in the anterior margin of the carapace corresponding to
orbits, and also depressions in the firet pair of antennae
such as eye-stalks often rest in. The inference then is
clear that eye- stalks once existent have been lost, and this
probably from their being detrimental instead of useful to
a burrowing creature.
The burrowing character is in-
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agreement of the species with
This agreement is
others that are known to be fossorial.
exhibited more especially in the tail-fan, but other features
favour the notion of such a habit.
The flagella of the first
antennae, fringed with long fine hairs, may assist in keeping
open a breathing hole. The anterior outlet of the branchial
chamber is ]3rotected against intrusive particles by a joint
of the fii-st maxillipeds so disposed as to serve for an
operculum. Of the very unequal first legs the limb on
the right side has the thumb and finger monstrously
developed into a pair of combs carrying about sixty
unequal teeth apiece, and, as Spence Bate observes, it
appears probable that when partially closed it has the
power of raking the neighbourhood to "a considerable
distance, and so entrapping small animals and other
material from which the blind creature has the power of
selecting its food.'
As this extremely elongate hand
could not convey the food to the mouth, the short second
and third pairs of legs are also conveniently chelate. The
fifth pair are the same, at least in the female, but in
these the minute chela buried in a thick brush of far
probably has some function other than that of assisting its
mistress to feed.
Galocclris Bell, 1853, has but a single species, Ccdocaris
Macandrece, Bell, found in the waters of Ireland, Scotland,
ferred from the general

'

and Norway. It is still comparatively rare, as might be
expected of an animal which burrows at depths of 80 and
150 fathoms. Its habits would seem to be tolerably
sluggish, since specimens are sometimes overgrown with
a small zoophyte, the polyzoon Triticella flava, Dalyell,
which can scarcely serve any purpose of concealment. The
eyes are present but have lost their pigment, so that vision
The first pair of legs are unequal, but
is probably dim.
not strikingly so. These and the next pair are chelate,
while the remaining three pairs are simple.
Spence Bate
makes it a character of the family that the tail-fan has the
outer plates much larger than the inner, but, though this
is true of Thaumastocheles it scarcely applies to Calocaris.
,
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XIII

— SCYLLAKIDEA

antennse carry two flagella

;

the second have no

are six-jointed through coalescence.
The first pair are not much larger than the second, and
simple or scarcely subchelate ; the three following pairs
scale.

The trunk-legs

are simple, and the fifth pair is simple in the male, more
The branchiae are
or less minutely chelate in the female.
well developed ; epipodal plates on the first joint in the
first four pairs of trunk-legs have podobranchi^e attached
All these same limbs have
to them as distinct plumes.
arthrobranchise, and the last four segments of the trunk
have pleurobranchige. The first segment of the pleon is
without appendages.
In this tribe Spence Bate says that the ova are very
small, and that the young are hatched in a PliyllosomaWith the Astacidea and Stenopidea it forms
form.
what he calls the normal group of the Trichobranchiate
Macrura. It contains two families, the Scyllaridge and
Palinuridas, and the tribal name given it by Spence Bate
was Synaxidea (see p. 46), derived from a new genus
Synaxes, which he considered to combine some of the
features of both families. As Synaxes is itself a synonym,
it was not possible to retain the tribal name derived from
it, while Heller's term loricata adopted by Paulson, Boas,
and others, is not in conformity with the names of the
neighbouring tribes.

Family

1.

Scyllaridce.

The carapace is depressed, with orbits for the eyes
excavated in the dorsal surface. The second antennas are
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The mandibles have
The trunk-legs are simple, except

short, sqiiamiform.
'palp.'

in the female,

To

one-jointed
the fifth pair

a

which are minutely chelate.

this family there are assigned six or seven genera,

one of which is occasionally met with in the waters of
Great Britain. In this and other families in which the
fifth pair of legs are chelate in the females only, they are
supposed to be so constructed to assist in rupturing the
Bell
ovisac, and liberating the embryo from the ovum.
explains the unusual structure of the second antennae by
suggesting that they have been developed into broad flat
organs of natation, and probably also constitute a pair
of shovels for the purpose of burrowing.
Scylldrus, Fabricius, 1793, has been much subdivided
As re-defined by Dana, it has
since its first institution.
the rostrum very salient, the sides of the carapace not
incised, the second antennae almost contiguous, the exopod
of the third maxillipeds ending in a lash; the pairs of
branchiae twenty-one.
In various writers the expression will be found in such
definitions as the above, that the palp of the third maxilNow Prolipeds is or is not furnished with a flagelhim.
The Crayfish says that, in the terms
fessor Huxley in
usually applied to the maxillipeds by writers on descriptive
the exopodite is the palp, and the metamorzoology,
phosed podobranchia, the real nature of which is not
It must therefore
recognised, is termed the flagellum.'
be borne in mind that the Jiagellmn mentioned by Huxley
as an equivalent to the podobranchia or epipod on the first
joint is quite distinct from the flagellum of the exopod,
the term being used in the latter instance merely to signify
a whip-like termination, a many-jointed, more or less flexi'

'

'

ble lash.

Scyllarus latus (Rondelet), Latreille, is found in the
Mediterranean and Atlantic. It is said sometimes to
attain a length of a foot and a half, and to be delicious
food, superior to the lobster itself.

History of Jamaica,'
Petiver designates it,

'

calls it
'

'

Patrick Browne in his

The Mother

Lobster,'

the great broad warty crab.'

and
In

THE MOTHER LOBSTEE
Savigny's fine folio plate

its
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characteristics are beautifully

The enormously broad ultimate and antepenultimate joints of the second antenna will astonish and
delineated.

perplex any one who for the first time becomes acquainted
with a crustacean of this family. In the present species
the quadrangular rostrum, the little eyes very wide apart,
and implanted at a little distance from the sharp a,nterior
angles of the great oblong tuberculate carapace, the comparative smallness of the legs entirely unchelate, and the
breadth of the tail-fan, are characters which will attract

and deserve atteution.
Thenus, Leach, 1819, has

Thenus

still

only the type species,

which the carapace is
broader than long, with a bilobed rostrum, and the eyes
placed on visible stalks at its anterior angles.
There are
twenty -one pairs of branchiae.
orientalis (Fabricius), in

Ibdcus, Leach, 1815, has the carapace much broader
than long, deeply incised on the sides, with a bilobed
rostrum, and the small eyes planted far from the front
angles; the broad second antennae not very remote on
their inner margins, the pairs of branchiae twenty-one or
twenty-two.
Species of this remarkable genus are distributed all over the Eastern seas, but Ihacus verdi, from
St. Vincent, Cape Verde Islands, and also from Samboangan in the Philippines, is said to afford the only specimens of the genus taken elsewhere than along the Pacific
coasts of Asia and the Australasian Islands.
Hence,'
Spence Bate who instituted the species observes, 'the
similarity that it bears to Ihaccus incisus (Peron) is the
more remarkable, and, judging by the several figures
and descriptions published, the differences are slight,
except in the character and number of the dentations that
arm the margins of the carapace and antennae.' He also
calls attention to the thinning out of the sharp lateral
margins to an extent equalling that of some of the
Brachyura.
Moreover, while the cervical groove, often so
conspicuous in the Macrura, is here wanting, the lateral
notches are greatly deepened, and widely separate the
suborbital and hepatic regions from the branchial.
As in
'
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others of this family, the basal joint of the second antennse
is not free, but closely fused with the ventral portion of

Fig. 16.

Ibacus

ificisus

(Peron) [Desmarest].

Spence Bate enumerates twenty- two pairs of
the head.
he changes Ihacus into
branchias in this species.
Ibaccus he has not bequeathed us any explanation.
Pseudibacus Veranyi, Guerin, may receive a passing
mention, as a Mediterranean species.
Ardus, Dana, 1852, has the rostrum very short and
truncate, the second antennae remote from one another,
the exopod of the third maxillipeds without a lash, and the
pairs of branchiae nineteen in number.
In the definition of this genus Dana is practically following de Haan in stating that the palp of the third
maxillipeds is without a flagellum.
Mr. Spence Bate
translates this into his own terminology, and speaks of the
genus having no ecphysis attached to the second pair of
gnathopoda,' which would mean that there was no exopod
But that is not the case.
to the third maxillipeds at all.

Why

'
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The exopod,

or 'ecphysis,' or 'palp,' is present, but as
de Haan's figure shows, and as his statement declares, the
lash-like termination is absent.
It rather looks as if Dana had stolen the type species
At any
of Scyllarus, on which to found his new genus.
rate he changed Scyllarus arctus into Arcttis tirsus, both in

the generic and specific name making allusion to a bear,
not because of any resemblance in shape between Bruin
and this crustacean, but evidently because of the thick and
short pilose substance which protects the tuberculate surface of the latter, and which is said to give it in its perfect
condition a smooth velvety appearance, like the shiningcoat of the bear.
Ardus UTSus occasionally
lish waters.

It is recorded

makes

from

its

many

appearance in Engparts of the Medi-

There are
terranean, and also from Australia and Japan.
They do not seem to
several other species of the genus.
attain any remarkable size.

Family
-

The carapace

is

2.

Palinuridce,

longitudinally

subcylindrical,

orbits for the eyes partially excavated.

with

The second an-

tennae are subcylindrical, with a long rigid multiarticulate
flagellum.
Spence Bate assigns to this family five genera, one of
which is found in British waters.
Palinurus, Fabricius, 1797, is restricted by Spence Bate
to those species which have a small central rostriform tooth
or tubercle that overhangs but does not cover or enclose

the ocular segment, which have short flagella to the first
antennae, and in which the segment that carries those
antennae is anteriorly produced and laterally compressed in
front.
Such species appear to be confined to the northern
hemisphere.
The type, Palinurus vulgaris^ Latreille, of
which the true specific name is involved in some perplexi'^y,
is found in many parts of Europe, including the shores of
Great Britain. Bell considers that it is without doubt the

Carabos of Aristotle.

It is a very

handsome

species,

some-
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times attaining a length of eighteen inches, and is valued
for food, though it has a less delicate flavour than the lobster.
Though its front legs make a very feeble show in
comparison with the powerful chelee of the lobster, when
the mandibles are compared the advantage is greatly in
favour of the Palinurits^ or Crawfish as it is often called.
Spence Bate has pointed out that in this genus and its
immediate kindred there are button-shaped tubercles on
either side of the trunk, which fit into cavities on the under
surface of the carapace, and have a very great power of retention, this buttoning of the carapace being probably an
important protection to the branchiae that are placed
beneath it.
Its long stiff antennae are said frequently to
prevent it from entering the pots set for catching crabs
and lobsters, and thus, while disappointing it in its search
for food, indirectly help to save its life.
As in Palinurus
the ear-stones are introduced, and yet the animal has no
claws with which to pick up grains of sand and place them
in the auditory cavity at the base of the first antennae, it
might well be wondered how the otoliths reach their debut Hensen explains that the crustacean has
stination
only to burrow with its head in the sand, and the required
particles will easily find their way into the ear-chamber.
\^PalinosL/tus], Spence Bate, 1888, has the rostrum anteriorly produced so as to reach beyond the ocular segment,
and by its connection with the segment belonging to the
second antennas forms a channel for the protection of the
ocular segment.
The first antennae have two short
flagella, and their segment is not produced beyond the
extremity of the rostrum. This genus belongs at present
only to the southern hemisphere.
specimen of Palinosytus
Lalandii (Lamarck), ten inches long, was taken by the
Challenger near Tristan da Cunha.
Also a small specimen,
about an inch long, was taken near the Cape of Good Hope,
and this in all but sexual character already appeared to
have the perfect adult form. Palniosytus Hugelii (Heller)
is the common Crawfish of Sydney, in Australia, and if, as
Haswell supposes, it be the same as the New Zealand
PuMnuvus tumiduSj^ivk^ it must be credited with attaining
;
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the great size of two feet in length, with a carapace more
than twenty-one inches in circumference. Already in 1883,
Mr. T. Jeffrey Parker, F.R.S., had proposed a new subgenus Jasus for those species of Palinurits which have the
rostral character assigned to Palinosytus and which have

He therefore claims that the name
should supersede Palinosytus.
Linujodris, White, 1847, has the rostrum dilated, bipartite, with the processes flat, and the anterior margin
spinulose.
To this genus belongs Liniiparis trigoiius (de
Haan).
Panullrus, White, 1847, contains the numerous Eastern
and one or two Western species, in which there is no central
rostriform tooth, which have the ocular segment exposed
and membranous, the flagella of the first antennae long and
slender, and their segment produced considerably in advance of the frontal margin, that being generally armed
Panulirus ^penicillatus (Olivier) has
wdth strong teeth.
already been mentioned as having exhibited the singular
monstrosity of an eye-stalk developing a flagellum or lashIn this species Spence Bate enumerates
like termination.
twenty-six pairs of branchi^, this number including six

no stridulating organ.
Jasiis

mastigobranchiae,' which are in fact epipods,
whether accompanied or not by podobranchias, which also
W^ith the help of Mr. R. I.
arise from the first joint.
Pocock, I have come to the conclusion that Linuparis and
Panulirus were not named as generally supposed by Dr. J. E.
Gray, but by Mr. Adam White, in 1847, the characters of
the new genera being left to be inferred from those of the
known species which were transferred to them, a slovenly
method of definition which is much to be deprecated.
Palinurellus^ von Martens, 1878, is distinguished from
Palinurus, by the feeble antennae, the nearly smooth carapace, and its rostriform front covering the base of the
antennae and eye-stalks. The type Palinurellus gundlachi
The genus Synaxes, which Spence Bate
is from Cuba.
established in 1881, and retained in 1888, is described as
having the rostrum produced beyond the segment of the
first antenna and united with that of the second antennae
pairs of

'
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SO as to make a perfect orbit and to cover the ocular segment. It is said to have the antennae of Palinurus, the
trunk-limbs like those of Scyllarus, the carapace like that
of Astacus, and the pleopods like those o^ Scyllarus, so as to
form a truly inosculant genus. The type species is Synaxes
Spence
hyhridica^ Spence Bate, from the West Indies.
Bate himself observes that Palinurellus, von Martens, according to that author differs from Synaxes in having the
posterior pair of pereiopoda chelate in the female,' but does
not explain how that can be any distinction, if, in Synaxes,
• the pereiopoda are like those of Scyllarus,' as he declares
them to be, for in Scyllarus also the last pair are chelate
The student must be prepared sometimes
in the female.
to find it as difficult to reconcile authors with themselves
Under the circumstances one may
as with one another.
accept the decision of Dr. Boas, quoted with evident approval by von Martens, in 1882, that Synaxes is a synouym
'

of Palinurellus.

The strange form known as Phyllosoma was at one time
regarded as belonging to a distinct genus, but is now
known to be larval, by such marks as the median eye, and
the rudimentary character or unjointed condition of the
considerable number of specimens of
various parts.
Phyllosoma were obtained by the Challenger, of sizes
varying from the seventeenth of an inch up to an inch and
two-fifths, the latter being larger than some specimens of
Palinurus that have attained the permanent form. In a
general way the Phyllosoma forms may.be assigned to
different stages in the development of the Scyllaridae and
Palinuridge, bat to assign the successive stages to particular species does not seem always possible at present, and
in especial there appears to be an awkward gap between
the most advanced Phyllosoma and the earliest post-larval
No such perplexity, however, affects the first
form.
larval form, or brephalos, when actually extracted from
specimen of this kind is shown on Plate IX.,
the ovum.
in Spence Bate's figure of a juvenile Palinurus vulgaris.
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CHAPTER XIV
TRIBE

IV.

—ASTACIDEA

The

first antennae carry two multiarticnlate flagella
the
second are furnished with a scale.
The trunk-legs have
seven distinct joints. The first three pairs of trunk-legs,
and sometimes the other two pairs also, are chelate. The
first pair are the largest. The branchia? are well developed.
The first segment of the pleon has appendages, except in
the Parastacida3.
In this tribe the young are said to be hatched in the
;

—

Megalopa form.

It contams four families
the Eryontida),
Nephropsidse, Potamobiidas, and Parastacid^e.

Familif

1.

Eryontidce.

The carapace is dorsally depressed, with little or no
rostrum. The eyes are wanting or abnormal. The second
antennae have a long multiarticulate flagellum. The third
maxillipeds are pediform.
The pleopods, excej.t the first
pair, have a process attached to the inner branch (the
stylamhlys of Spence Bate's terminology).
The uropods
have no transverse suture. The telson is tapering.
To this family are assigned seven genera, but one of
these, Eryon, Desmarest, 1820, which gives its name to
the family, is a fossil genus from the Lias of England and
the lithographic limestone of Bavaria.
It is only in recent years that the depths of the ocean have yielded forms
which appear to be properly classified in close proximity
to the ancient fossil species.
Polycheles, Heller, 1863, has the anterior angles of the
16
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carapace projecting
the eye-stalks obscure, immovably
lodged in an orbit excavated in the dorso-frontal margin
of the carapace, more or less covered by the antero-lateral
margin of the carapace
the second antennae terminating
in a long and slender flagellum
the first four pairs of
trunk-legs chelate the fifth pair simple in the male, sometimes chelate in the female the pleon not longer than the
'

;

;

'

;

;

;

carapace.

The type-species, PoZ'^cA^e^e.s

typJdops, Heller,

was

taken in the Mediterranean. Since then various species
have been recorded from both the Atlantic and the Pacific,
and from depths varying from 220 to 1,070 fathoms. Since
in the female all the legs are usually chelate, the generic
name, meaning with many chelae,' is not inappropriate.
Fentaclieles, Spence Bate, 1878, meaning 'the creature
with five chelse,' seems to differ from Polycheles only in the
particular alluded to in the generic name, the male in this
instance, as well as the female, having the fifth pair of leo-s
chelate.
The genus has a wide range in both the great
oceans, and the species descend to great depths.
Spence Bate observes that Pentacheles eidhrix (v. Willemoes Suhm) has a close general resemblance to his own
first

'

PolycJieles haccata.

Stereomastis, Spence Bate, 1888, is said to differ in
nothing externally from FentacJielea, but to be established
to receive those species in which the mastigobranchial
lash does not exist.'
It was probably foreseen that some
apology would be expected for such a definition, and the
remark is accordingly appended, that difference of in'

'

ternal structure as a specific character is of
than any external distinction, which, though

more value
more con-

venient for classification, is of little importance if it does
not represent structural variation.' Yet the example of
the present genus gives but feeble support to this sententious aphorism, especially as in the two preceding genera
the mastigobranchial lashes are for the most part of great
tenuity, and in Stereomastis Suhmi, Spence Bate, the third
maxillipeds have a rudimentary mastigobranchial plate,'
though the trunk-limbs are without any. The meaning
of the generic name would naturally imply the presence
'

WHEEE THE FOOD THERE THE FEEDERS
a solid lash, but it is explained to
a lash.'
Willemoesia^ Grote, 1873, was at
of*

by Dr.

v.

mean

'
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the absence of

first named Deodamia
Willemoes Suhm, but that name was preHere the eye-stalks are rudimentary, not lodged

occupied.
in a notch in the dorsal surface of the carapace, but in the
frontal space.
The first antennee have the first joint pro-

which is forced up into a
The
the two flagella are very unequal.
The telson
trunk-limbs are all chelate in both sexes.
The type species, Willemoesia leptotapers to a joint.
dactyla (v. Willemoes Suhm), occurs in the Mediterranean,
Atlantic, and Pacific between the depths of 1,300 and
2,225 fathoms. This and the species of the kindred genera
are almost always taken on an oceanic floor of globigerina
ooze, and Mr. Spence Bate infers from this that the character of the food may have been one of the most permanent influences in their geographical distribution. The
remark is capable of a very extended application.
duced to a

scale-like process,

crest-like ridge

;

Family

2.

Nephropsidce.

The carapace is sub-cylindrical, with a pronounced
The second antennae have a long multiarticulate
flagellum.
The segments of the pleon are dorsally imbriThe outer branch of the uropods has a transverse
cated.
suture.
The mastigobranchiaB or epipodal plates are
large, having a well-developed podobranchial plume attached
rostrum.

'

'

to all the trunk-legs except the last pair.

Spence Bate
Six genera are assigned to this family.
the Homaridae, from Homarus, the name which
Milne-Edwards gave to the genus containing the common
lobster, but since that genus was already named Astaciis
by Leach, Homarus must be discarded as a synonym.
Since a freshwater genus in a different family has been
misnamed Astacus, by which the application of Astacidae
as a family name has been confused, it seems better to
give a new family name to the lobsters, and for this purpose Nephropsidae readily suggests itself.
calls it
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Nejyhrops, Leach, 1819, lias the eyes wider than their
and reniforni or kidney-shaped in accordance

foot-stalks

The scale of the
with the meaning of the generic name.
second antennae is large, reaching the end of the peduncle.
The first pair of trunk-legs are long, slender, and prisThe type-species,
matic in shape, not very unequal.
Nephrops norwe(jicus (Linn.), is distributed generally
through the seas of Europe, belonging not only to NorIt
way, but also to Great Britain and the Mediterranean.
Accordis a beautiful species both in form and colouring.
ing to Spence Bate, the branchial arrangement is identical
with that of the common lobster, but Huxley draws a
the branchial plume of the
slight distinction, saying that
podobranchise of the second maxillipeds is small or absent,
so that the total number of functional branchiae is reduced
to nineteen on each side' in Nephrops, as compared with
twenty in the lobster.
Sars has figured and described the second larval stage
(see Plate IX.), the last larval stage,' and the first postThe larval pleon is highly
larval stage of this species.
remarkable, not so much on account of the great dorsal
spines that arise from the fourth, fifth, and sixth segments,
as of the telson, which spreads itself out into two ciliated
and spinulose spine-like branches, which together make its
arch equal in breadth to the length of the animal.
second species, Nephrops Thomsoni^ Spence Bate,
has been taken between Australia and New Zealand, and
'

'

'

^

'

'

'

A

in the Philippines.

EimepliTOps^ S. I. Smith, 1885, is very near to
Nephrops^ except that, like the American lobster, it has a
well-developed podobranchia to the second maxillipeds,
and the scale of the second antennae is very small. The
type species, Eimephrops Bairdii, was taken in the
Caribbean Sea.
Astdmts, Leach, 1814, has the eyes not wider than the
The scale of the second an
foot-stalks and subglobose.
tennae is spine-like, not reaching the end of the peduncle.
The form norrefjicvs^ accidentally used on the Plate,
original spelling, but a later refinement.
'

is

not

tlie

FROM ARISTOTLE UNTO THIS DAY
The

first

pair of trunk-legs are large, robust,
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markedly un-

The type-species is Astacus gammdn^s (Linn.), which
Milne-Edwards and Bell speak of as Homarus vulgaris.
Occasionally this is corrected by authors into Homarus

equal.

gammarus. Spence Bate admits that Leach has undoubted priority, but regrets that to acknowledge his
claim would only have the result of creating great confusion, which Leach himself would have deprecated, and
that it would introduce terms not likely to be generally
accepted.
The sentimental consideration that Dr. Leach
would deprecate a particular result may be dismissed,
since in natural history the author of a name once published has no more control over it than any other person.
In the due recognition of priority there is probably a
better chance than any other principle affords of eventually
clearing away confusion.
No doubt, to our eyes, the age
of Leach, as far as Crustacea are concerned, seems a kind
of primitive antiquity, but in the perspective of another
century or two the writere of to-day will seem to stand
close by his side or very little in front, and if our nomenclature is carried out without principle, we must expect to
be treated like the pre-Linn^ean zoologists, and have our
nomenclature put altogether out of court.
It may be
mentioned that Adam White, a considerable authority in
his time, uses the

name

Astacus gammarus for the lobster,

Popular History of British Crustacea,' published
in 1857, thus showing that he was not to be daunted or
in

his

'

by the authority either of Milne-Edwards or of
Leach remarks that Aristotle has very distinctly
described this species under the name acrraKos.'
He is
referring no doubt to the very interesting but rather perplexing second chapter of the fourth book of Aristotle's

led astray
Bell.

*

History of Animals.'
Astacus americanus (Milne-Edwards) closely resembles
the European species, but has two spines on the under
surface of the rostrum, which are wanting in its congener.
It is, like the other, a large and extremely prolific species,
much sought after for food. It is reckoned that a million
a year are consumed in Boston alone.
Professor S. I.
'
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Smith has studied its development, and carefully described
the embryo as it appears some time before hatching, also
the first, second, and third larval stages, and the first postIn this genus it appears that the Zoea stage
larval stage.

'EjG.lS.—AsfaatsAmericanus (Milne-Edward?),
early larval form, lateral view [S. 1. Smith],
Fig. 17.— Astacus Arrerkanus (ifilneEdwards), early laival form, dorsal
view [S. I, Smith].

is omitted, as far as the free existence of the animal is concerned, and that the young one is hatched in the Mysis

'FlCr.lQ.— Astacus ^wjen'c«?H« (Milne-Edwards), third stage [S. I.Smith].

Professor Smith did not accurately ascertain the
age of the youngest larvae he described, but supposed them
to be at most a few days old and not to have moulted more

form.
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than once. In this stage they are free-swimming Schizopods about a third of an inch long, without appendages to
the pleon, but with six pairs of pediform appendages under
the carapace, each with an exopod developed into a powerful swimming organ.
The eyes are bright blue the
anterior portion and the lower margin of the carapace and
the bases of the legs are speckled with orange the lower
'

;

;

margin, the whole of the penultimate, and the basal portion of the ultimate segment of the abdomen [pleon], are
brilliant reddish orange.'
In the second stage appendages
to the pleon have appeared on the segments from the
second to the fifth, these same segments carrying dorsal
spines as in the preceding and following stages, but with
successive reductions in their size.
In the third stage the
appendages of the sixth segment of the pleon are well
developed, although quite different from those in the adult.
Considering that the Norway Lobster and the Common
Lobster when adult are so nearly allied that they might
almost be included in a single genus, the difference between the larval forms of the tw^o is at first sight rather
startling, but when more narrowly examined it will be
seen that the structure in both is essentially the same,
only that the telson of the larval Nephrops has been transversely outdrawn to a portentous extent.
The larval
Porcellana has been already mentioned as developing a
monstrous spine in the longitudinal direction the larvae
of the Cirripede, Lepas fascicular is, bristle with spines,
and it is likely that many of the infant Crustacea may
;

an efficient protection to their
minute and delicate frames against foes not much bigger
than themselves. That they have such enemies it is easy
to guess, and Professor Smith says of his young lobsters
find in these processes

first stage,
They appeared, while thus in confinement, to feed principally upon very minute animals of
different kinds, but were several times seen to devour
small zoese, and occasionally when much crowded, so that
some of them became exhausted, they fed upon each other,
the stronger ones eating the weaker.'
We cannot afford
to find fault with their juvenile morals, since similar prac-

of the

'
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tices liave

human

been followed, in some stages of

society,

by

beings themselves.

Phobertis,

A. Milne-Edwards, 1881, has the eyes close

together, small, and implanted on short rudimentary eyeThe scale of the second antennae is large. The
stalks.
first pair of trunk-legs are long, slender, and cylindrical

the second and third more slender and not quite so long
In Fhoherus tenuimdniis^
the fifth slightly subchelate.
Spence Bate, from New Guinea, the entire surface of the

animal

is

spinous.

Neiohropsis^

Wood-Mason, 1873, has the

eye-stalks

small, the second antennas without a scale, the first pair of

trunk-legs large, the second slender, the third slender and
with the chelae minute, the last two pairs slender and
simple.
All the recorded specimens have been taken at
great depths, from two or three hundred down to eight
hundred fathoms. The type-species, NepJtropsis Stewartij
Wood-Mason, from the Andamans, was supposed to be
it appears both
blind, but, according to Spence Bate,
•

^

from Wood-Mason's own figures and from an examination
of the Challenger specimens, that this genus cannot be
described as being without organs of vision.' Nephropsis
atlanUca^ Norman, from the Faro Channel, has small and

immature

eyes.

Wood-Mason, 1876, was instituted to
receive the Ganaer modestus of Herbst from India, which,
especially interesting as
according to Wood-Mason, is
Eutrichocheles,

'

being the nearest known blood-relation of the remarkable
blind crayfish,' Nephropsis Stewarti.

Family

3.

Potamohiidce.

The carapace is sub-cylindrical, with a pronounced
The fourth and fifth pairs of trunk-legs are not
chelate. The outer branch of the uropods has a transverse
suture.
The first maxillipeds have an epipod devoid of

rostrum.

branchial filaments the second maxillipeds and the first
three pairs of trunk-legs have the podobranchise always
provided with a plaited lamina. None of the branchial fila;
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ments and attendant setfe terminate in hooks. The first
segment of the pleon has appendages in the male and
usually also in the female, those of the

four

following

in the male those of tbe
segments being relatively small
first segment are stiliform, and those of the second segment
are always peculiarly modified. The telson is frequently
divided by a transverse incomplete hinge.
To this family three genera are assigned, which belong
to the fresh waters of the northern hemisphere only.
;

Potamohia, Leach, 1819, meaning 'the creature that
genus that has so commonly of late
The name is often also quite
years been called Astacus,
needlessly altered into Potamohius, and that by writers who
use the name Gehia unchanged, properly ignoring Risso's
In Potamohia the last
pseudo-correction of it into Gehios.
segment of the trunk carries a pleurobranchia and the two
or the three preceding segments have rudiments of the
pleurobranchia.
According to Mr. Walter Faxon, whose
authority on this subject is not likely to be disputed, the
English species should be called imllipes (Lereboullet),
the Potamohia torrentium (Schrank), and the Potamohia
It will be rememflaviatilis (Auctorum) being distinct.
bered that it was on this genus that the celebrated Reaumur conducted his investigations into what was at the
time something of a mystery, namely the exuviation or
shedding of the coat of the crustacean. Here too Rathke
found materials for studying the development of the embryo, unfortunately for the commencement of such a study
lighting upon an exceptional group, in w^hich the young
enters into liberty in a form not very remote from that of
lives in a river,' is the

its

parents.

GamhdrKs, Erichson, 1846, has the pleurobranchise
known, and the podobranchia of the fourth pair of trunk-legs has no lamina.
The third pair of trunk-legs, and sometimes also the second
or the fourth pair, have in the male the third joint provided
with a conical, recurved, hook-like process, and in the
female the hinder edge of the penultimate sternum of the
trunk is elevated into a transverse prominence, on the
entirely suppressed, so far as is
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posterior face of which there is a pit or depression, an
arrangement designated by Dr. Hagen as the annulus
ventrcUis.
Mr. Faxon enumerates no less than fifty-five
species, twenty-one of them being described by him as new
in 1884.
Gambarus Diogenes, Girard, which is widely
distributed in the United States, constructs curious
chimneys at the mouth of its burrows, and Gambarus
duhius, Faxon, it is said,
makes mud chimneys like G.
Diogenes, which it seems to represent in the mountain
regions, G. Diogenes belonging to the low lands.'
Gambarus argillicola, Faxon, is closely related to the two preceding species. The types of it were dag out of burrows
in solid blue clay in ^Detroit, Michigan.
'The burrows
w^ere three to five feet deep.
At the bottom of each
burrow was a pocket in a layer of loose gravel and clay,
holding water. Just above the water-line an enlargement
in the burrow formed a shelf on which the animal rested.'
It is a pleasing picture of retirement, safety, and comfort,
if one can accommodate one's mind to the feelings and requirements of a crayfish.
Gambarus pelliicidus (Tellkampf)
is the blind species of Mammoth Cave, Kentucky, in which
it is noticed as a singular circumstance that Gambarus
'

'

'

Bartonii (Fabricius) occurs with well-developed eyes.
Gambaroides, Faxon, 1884, is only introduced by its
author as a sub-genus of Potamobia, but it may as well
follow its destiny at once and become a genus.
Huxley in
'The Crayfish' mentions Astacus dauricus, Pallas, and
Astacus Sckrenkii, Kessler, as restricted to the basin of the
Amur, which sheds its water into the Pacific over against
Japan.
He points out that the branchial system of the
Amurland Astaci is apparently the same as that of the rest
of the genus, but that the second and third trunk-legs in
the male have a hook-like process on the third joint, and
that the females have the transverse prominence already
noticed in Gambarus.
It is on this combination of characters from Gambarus and Potamobia that Faxon has founded
his Gambaroides, to include the two species just mentioned
and the Astacus japonicus of de Haan. In this species he
suspects the existence of tw^o forms of the male, a pecu-
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has long been known in the genus Gamharus.
supposed that one of the forms, not
much differentiated from the female, might be sterile, and
that the more highly developed and specialised form was
the fertile male.
But Mr. Faxon, having kept some
specimens of the latter form under observation, found that
after pairing at the next exuviation they assumed the less
differentiated form, and his inference has been generally
accepted that the two forms alternate in the same individual
during a certain part of its life. As it is not probable
that the Potamobiidae have a monopoly of this curious
changefulness, the chance of its occurrence is one more
pitfall to be guarded against in the institution of new
liarity that

It

was

at one time

species.

Fcmi ily 4

.

—Parastaeidce

.

These agree very closely with the preceding family
except in regard to the branchi^, appendages of the pleon,
and the telson. Here the first maxillipeds have the
epipod almost always provided with a certain number of
well-developed branchial filaments; the podobranchige of the
following appendages are devoid of more than a rudiment
of a lamina, while some of their filaments and attendant
The first segment of the pleon
setae terminate in hooks.
has no appendages in either sex, and the appendages of
The telson is
the four following segments are large.
never divided by a transverse hinge.
To this family there are allotted six genera, all belonging to the Southern hemisphere, and living, like those
of the preceding family, only in fresh or brackish waters.
The facts of distribution in regard to the two families are
remarkable.
Several species of Potamohia are found in

Europe and Asia, and five species of that genus
rivers of North America, west of the Eocky
Mountains, whereas fifty-two species of Gamharus inhabit
the rivers and lakes of North America east of that range.
rivers of

exist

in

Of the
gascar

;

1839, with its
found only in Mada-

Parastacidae, Astacoides, Guerin,

solitary species madagascariensis, is

Parastacus,

Huxley,

1878, was

established for
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species that belong to

Southern Brazil
ParanephropSy
White, 1831, is found only in New Zealand and (possibly)
Fiji, while even within the limits of New Zealand its two
species, planifrons and zealandicus, are found by Mr. Chilton
Astacopsis, Huxley,
to have distinct and separate ranges
1878, and Enrjceus ^^vich^on, 1846, belong to Australia
and Tasmania, while Chceraps, Erichson, 1846, belongs to
Chceraps was instituted only as a subAustralia alone.
genus by Erichson, and by Mr. Has well it is united with
Spence Bate, in remarking upon the peculiAstacopsis.
;

;

speaks of the several
genera being adapted each to its own locality, no two
genera being known to exist in one habitat,' but to support
this statement he assigns Astacopsis to Australia, Engcens
to Tasmania, and Chceraps to Van Diemen's Land, intending perhaps a just reproach to those who altered the name
In fact the small
of Van Diemen's Land into Tasmania.
burrowing Engoius may be peculiar to that island, and,
arities of distribution here set forth,

if

not, it is separated

'

by rather subtle distinctions from

Astacopsis, so that the three genera in question form a very

united group, and it is singular that, while they agree
together in their branchial arrangement, they differ in that
respect from all the other genera in the two families under
discussion. The unnamed Australian Crayfish' of Huxley,
which sometimes reaches a length of twenty inches, is pronounced by Mr. Haswell to be Astacopsis sen^atus (Shaw).
In Paraneplirops zealandicus, Mr. Wood -Mason has observed that the young are specially fitted for attachment
under the pleon of the mother. The specimens examined
were under a third of an inch in length. The two hindmost pairs of legs have the sixth joint 'provided at its
extremity with a strongly hooked, exceedingly acute,
movable claw, and on the lower edge at the end with six
or seven sharp spines, against which the claw folds, and
thus forms a very efficient prehensile arrangement.'
'

Stenopus

filspidus (Olivier)
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CHAPTER XV
TRIBE V.^-STENOriDEA

The

carapace is produced to a laterally compressed rostrum. The first antennae have two flagella, the second
have a scale. The mandibles have a three-jointed palp.
The exopod of the third maxillipeds is small, slender, and
almost rudimentary. The first three pairs of trunk-legs
are chelate, the third pair being the longest and largest.
The branchia3 are filamentous only the second maxillipeds
have a podobranchial plume the hindmost pleurobranchial
plume IS the largest. The first pair of pleopods is onebranched and foliaceous the uropods and telson have no
;

;

;

transverse suture.

Family Stenopidcv.
This being the only family has the characters of the
It contains two genera long included among the
Peneeidae, with which they agree in having the third pair
of trunk-legs larger than the two preceding pairs, but separated from that group by the structure of the branchicB.
Of the third genus now transferred to this family, the
branchiae have not been described.
Stendjjus, Latreille (in Desmarest), 1825, has a long,
flat, obtusely pointed scale on the second antennae, the
third trunk-legs long and slender, the fourth and fifth pairs
with the antepenultimate joint subdivided, the telson tapering.
The genus ranges from the eastern to the western
hemisphere and from the Arctic regions to the tropics.
Stempus hispidus (Olivier) is recorded from the Pacific,
from Bermudas, and perhaps from Greenland.
Spence
Bate's figures of this species are reproduced on a re-

tribe.
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duced scale in the adjoining Plate. Stenojyus spinosus,
llisso, is from the Mediterranean.
Sx-tongicola, de Haan, 1849, has but one species, SpongiThe
cola venusta, with an extensive range in the Pacific.
scale on the second antennae is broad, not ending in a
point, and fringed with long plumose hairs.
The third
pair of trunk-legs have the hand large and thick and he
preceding joint short. In the two following pairs the
antepenultimate joint is not subdivided, and the terminal
1

joint

is

tridentate.

The

telson is ovate.

said to live in the beautiful Eupledella

The

species

is

and other similar

sponges
Aphdreas, Paulson, 1875, has the third trunk-legs
long and slender the fourth and fifth pairs with antepenultimate joint undivided and finger unidentate. The
telson is acute.
The third maxillipeds resemble antennas,
each of the two slender terminal joints being subdivided
into four jointlets.
The type species is Aphareus iiiermis
from the Red Sea.
;

BRANCHINO BEANCHI.E

-
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CHAPTER XVI
TRIBE

VI.

—PEN^IDEA

The

branchial structure typically consists of a series of
are attached by, or very near, their basal
extremity to the animal, and from a long central stalk
send off on each side a single row of branches that divide
and subdivide in a variety of ways according to the genus
or even the species.
The appendages of the trunk are
supplied with nerves from separate ganglionic centres,
except the last pair, which is supplied not from its own
segment but the preceding. The third pair of trunk-legs
are chelate, the two following pairs never are.
The extruded ova do not appear to be definitely attached to the
appendages of the mother prior to hatching as in most
other Macrura.
The first larval form is supposed to be a
Nauplius.
This tribe corresponds with what Spence Bate calls
the Dendrobranchiata normalia, in allusion to the ramified, or tree-like structure of the branchiae.
He allots to
it two families, the Penseidge and Sergestidae.
jDlumes, that

Family

The carapace

at

1

.

Penceidce.

the sides

is

carried further back than in the

rostrum

deeply produced and

median dorsal

line

;

its

compressed, this part at least being
carinated.
Of the segments of the pleon the first three
are usually not longitudinally carinate, but the three that
follow are almost always much so.
The sides of the first
are produced so as to overlap the hind lateral margin of
the carapace and the front lateral margin of the second
is laterally

17
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segment of the pleon.

The
The

generally dorsally
are usually twoThe first antenna3 have two multiarticulate
jointed.
flagella, and the first joint of the peduncle flattened to
receive the eye- stalk and laterally strengthened on the
outer side by a spine-like process, on the inner by an unThe second
jointed appendage often fringed with hairs.
antennae have a broad, thin, foliaceous scale, and a long
flattened or

grooved.

telsori is

eye-stalks

never more than twoand pediform.
Both the second and third maxillipeds and the three or
four following pairs of appendages carry mastigobranchiae
The first three pairs of trunk-legs are
or epipodal plates.
chelate and similar, the second longer than the first, and
the third than the second. The trunk-legs with occasional
exception of the third pair have the antepenultimate
joint unusually long in relation to the penultimate (in
this respect agreeing with the Stenopidea and Nematoflagellum.

jointed.

The mandibular palp
The third maxillipeds
'

'

is

are long
'

car emus).
This family includes nearly a score of genera, only one
In his
of which frequents the shores of Great Britain.

very detailed discussion of the family Mr. Spence Bate
says that in the Penasidge the anterior three segments of
the pleon are never carinated, but those that are posterior
Yet he subsequently
to them are always extremely so.'
mentions that Penceits veliitinus, Dana, has the pleon carinated from the second somite to the posterior extremity
of the sixth,' and he gives a similar account of three of his
own species, besides mentioning two others in which the
On the other hand
carina begins on the third segment.
in the description of Fencmts gracilis, Dana, he says nothing
of any carina on the pleon, but states that all the six segments are dorsally smooth. Similar remarks will apply
In Sicyonia, for example, he describes
to other genera.
species which have the carina of the pleon extending from
the first to the sixth segment, and in Gennadas species
that have no carina on any segment of the pleon except
'

'

the sixth.
Penceus, Fabricius, 1798, has a dorsally serrate rostrum,
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two-

or three-jointed eye-stalks, flagella of the first
antennte not longer than the carapace, a two-jointed mandibular 'palp,' the third maxillipeds long and pediform,
the first three pairs of trunk-legs carrying exopods, the
fourth and fifth pairs
not longer than the
preceding, the pleo-

pods with two foliaceous branches in every
pair except the first,
which in the male has
a

large

membranous

appendage attached to
This apthe base.
pendage, called
by
Spence Bate the jpetas7na

or

curtain,

is

rudimentary in the
female. In this genus
there are no podobranchi^.
The first
species assigned to it
by Fabric] us was the
large Penceus monodoii^
which occurs in the

Fig

Sergestes Atlanticus (Milne-Edwards), first

pleopods of the male, with petasmata united in
neighbourhood of Ceythe median line [Sp. Bate.].
lon, Western Australia,
and the Philippines, and is perhaps identical with the
Japanese Penceus semisidcatus of de Haan. Penceus caramote (Risso) is found in the Mediterranean and Atlantic,
and is sometimes taken in English waters.
Penceus canaliculatus^ Olivier, appears to extend with
little variation from Japan to Australia, and to differ only
in smiall particulars from Penceus carcmiote.
Thus, it has
nine teeth instead of twelve on the dorsal crest, straight
instead of w^avy ridges on either side of the carina of the
carapace, the spine on the outer margin of the first joint

of the first antenna) not nearly instead of quite reaching
the extremity of the eye, no tooth on the second joint of
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the third trunk-legs and the two teeth on each side of the
telson in caramote are wanting in canaliculatus.
PejiGBus esculenhis, Haswell, is said to be the common
edible prawn of Sydney, Newcastle, and other places in
Australia, and but few must be required to make a dish,
if they often reach, as they do sometimes, the length of
;

nine inches.

It

is

perhaps not distinct from the type

species of Fabricius.

In Penceus and some at least of the other genera in the
is on the ventral surface of the trunk a structure peculiar to the females, to which Spence Bate has given
the name of Thelycum (see Plate XIL), which,' he says,
so far as 1 am aware, has never been previously figured or
described by any naturalist.' Yet he presently after refers
to one description of it by de Haan, and might have mentioned that it is described by that author in no less than
four species.
Of the female of Penceus canaliculatus, de
Haan says that the sternum is channelled between the
three anterior legs, between the fourth having a narrow
rounded horny lobe, and between the fifth a broader
membranaceous orbiculate lobe, which in advance of the
middle is cleft and embraces the median spine.' Referring
to the same species and sex, Spence Bate says
On the
ventral surface in both our specimens, between the posterior pair of pereiopoda, is a large thelycum, consisting of a
dichotomous, calcareous capsule, which extends forwards
as far as the base of the antepenultimate pair of pereiopoda,
family, there

'

'

'

:

—

'

whence project two

large, leaf-like, membranous appendages (Plate XXXII. fig. 4 § ). They appear to be connected with the internal organs by means of foramina in
the floor of the capsule, and have no connection with the
fifth pair of pereiopoda.'
Paulson also, in 1875, figures and

describes these appendages in various species of Penceus.
to vary considerably in different species,
but the question is complicated by the probability that it

The organ appears

may undergo important changes of form at different stages
of the animal's existence.
Spence Bate's figures and descrij)tions will no doubt lead the way to the clearing up of
this question.
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Anotlier intricate matter is tlie development of Penceus.
MuUer in 1864 believed himself to have discovered
Of the brood of some prawns belongthe earliest stage.
ing to Penceus or some immediately kindred genus, he
says, 'they quit the egg with unsegmented oval body, an
unpaired frontal eye, and three pairs of swimming-feet, of
Fritz

first are simple, the other two two-branched,
belonging, therefore, to the larval form so frequent among
the lower Crustacea, to which 0. F. Miiller gave the name
of NaupUus.
No indication of a carapace, of the paired
eyes, of mouth-organs near the mouth which is over-arched
Between this and the adult
by a helmet-shaped hood
there are various Zoea and My sis or Schizopod stages, not
to mention the Protozoea of Glaus interposed between the
egg and the NaupUus form. Spence Bate alludes to the

which the

!

'

claim made by Professor Brooks in 1882 that, having
captured and kept in confinement a specimen, he had
witnessed every moult between the youngest Protozoea
and the young Penceus^ but against this is set the comment
of Mr. Walter Faxon in 1883 that Professor Brooks'
youngest Protozoea is an older stage than the youngest
stage secured by Fritz Muller,' to which he adds that no
Hence
observer has rediscovered Miiller's Nauplius.'
Spence Bate himself says that two links of importance
the one is that which connects the
are yet wanting
earliest Protozoea form with Fritz Miiller's Nauplius, and
the other that which connects the Nauplius with Penceus
either of these being demonstrated will prove the connection, and establish the splendid hypothesis of Fritz
'

'

'

:

;

Miiller.'
6'oZe7^oce?•<x, Lucas, 1850, with its Mediterranean species
8olenocera Pliilipjni, Lucas, is by Victor Carus made a
synonym of Penceus siphonoceras, Philippi, but it differs
from Penceus in having the flagella of the first antennae
longer than the carapace, and should therefore be called
Solenocera siplionoceras (Philippi), the earlier name Penceus
'memhranaceus^ Milne-Edwards, having been already used
by Risso for a different species. The flagella in question
are rather remarkable, since the primary is very slender,
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is dilated and longitudinally hollowed
companion can be sheltered within it when not
in use, but at other times the two pairs of flagella together
form the efferent branchial tube, which is continued backwards by the peduncles of the first and the scales of the
second 'antennas, these making a broad channel between
the bases of the peduncles of the second antennse, where
palp,' and diverges
it is closed in below by the mandibular
on each side of the upper lip into the passages from the
branchial chambers. The generic and specific names alike

whereas the secondary

so that its

'

a creature with channel- or pipe-forming antennae.'
Spence Bate, 1888, also has the flagella of
the first antennas longer than the carapace, but w^ithout
signify

'

PleotlcuSj

Its second antennae claim
the grooved arrangement.
notice as having the flagellum three times the length of
the animal, or more.'
Sicyonia, Milne-Edwards, 1830, has its species, two of
which occur in the Mediterranean, distinguished for the
The flagella of the first
rigidity of the integument.
there are no exopods to the
antennge are very short
trunk-legs as there are in Penceus, and the pleopods are
From Penceus it differs in the strucall sing-le-branched.
ture and arrangement of the branchiae, though agreeing
with it apparently in the absence of podobranchia?. In
defining the genus Spence Bate says that the second
a mastigobranchial plate without a
maxillipeds carry
podobranchia,' one arthrobranchial and one pleurobranOn the next page, after giving a scheme of
chial plume.'
the branchiae of Sicyonia which includes six pleurobranchi^e
and no podobranchia, he states that it differs from Penceus
*in the absence of any traces of pleurobranchi^e, in the
reduction of the arthrobranchial plumes, and in the presence of one podobranchial plume attached to the first
Presently
pair of gnathopoda' [i.e. second maxillipeds].
after, in the description of Sicyonia carinata (Olivier), he
says of these same second maxillipeds that the first joint
*
carries a long and slender mastigobranchia shaped like
that in Penoius, and, as in that genus, there is no branThus there both is and is not
chial plume attached to it.'
'

;

'

'

PI.

Branchial Plume in Section
,

Hepomadus

glacialis, Sp.

Bate

xii.

'Epstome

THOUSANDS OF FATHOMS
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a podobranchia to the second maxillipeds, and there are
no traces of pleurobranchiae although pleurobranchiee are
developed on six pairs of appendages. These are riddles
which those who have specimens to compare with the descriptions may be able to solve.
Aristeus, Duvernoy, 1841, is distinguished from Penceus
chiefly by the circumstance that on the second and third
maxillipeds and the first three trunk-legs it has the podobranchiee which the other is without.
Aristeus antennatus
(Risso) occurs in the Mediterranean and Atlantic, and is
described as having a smooth pleon.
He^pdmcidus, Spence Bate, 1881, is distinguished from
Aristeus by a hepatic tooth on the shoulder of the carapace.
Hepomadus glacialis, of which Spence Bate's figures are
given in the adjoining Plate on a reduced scale, was taken
near Yokohama at the frigid depth of 1,875 fathoms.
Several new genera from Atlantic exploring expeditions have been described in recent years hj Professor S. I.
Smith, as Hymenopenceus, 1882, meaning the membranaceous Penaeus, Amalopeiiceus, 1882, which, at least in the
type species Amalopenoius elegans, has only the sixth segment of the pleon carinate. Some of the lately described
genera have names alluding to the great depths from which
Benthesicymus, Spence Bate, 1881,
they were obtained
Benthoecetes, S. I. Smith, 1884, Benfhonedes, S. I. Smith,
1885, all meaning those that dwell or swim in the abysses
Bentlieskymus has a submembranof the billowy ocean.
ous integument, exopods to the limbs as in Penceus, podobranchiao as in Aristeus, and the last two pairs of trunkOne of the species,
legs longer than the preceding pairs.
Benthesicymus pleocanthus, Spence Bate, was trawled from
a depth of 3,050 fathoms in the North Pacific, while other
specimens were taken twenty degrees further south in the
smaller depths of 450 and 1,050 fathoms.
Benthonecies is
specially characterised by the multiarticulate flagelliform
dactyli, that is the subdivided terminal joints, of the last
two pairs of trunk-legs. Xiphopeneus, S.I.Smith, 1885,
and Benthoecetes have a corresponding peculiarity in the
propodi or sixth joint of the same limbs.
In some of the
:
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species of the deep-sea genera, such as Benthesicymus

and

Gennadas, Spence Bate, the eye-stalk sends out a prominently pointed tubercle, with a small circular lens at its
extremity, served by a distinct branch of the optic nerve,
this single lens being very translucent and without trace
Gennadas received its name, meaning of a
of pigment.
approximates nearer than any
noble race,' because it
other to the little crustacean named Penoeus (Kolgd) spe'

'

ciosus in Salter

and Woodward's map of

fossil

Crustacea.'

Peteinuro, Spence Bate, 1888, meaning 'flying-tail,' is
established for a single species Peteinura cjuhernata (see
Plate IX.), founded on a single specimen an inch long, taken

There can
at the surface of the Atlantic at night time.
be no doubt that the supposition is justified that the
There is a very long
specimen is an immature form.
slender rostrum such as is common in larval forms, but
the strangest peculiarity is at the other extremity of the
The sixth segment of the pleon, which is about
animal.
as long as the four preceding segments together, carries a
pair of uropods of which the inner branch is small and
rudimentary, whereas the outer is nearly as large as the
If ever
rest of the animal, a truly prodigious rudder
the tail could wag the dog, one might expect a parallel
to that phenomenon in this instance.
Gerataspis, Grsij, 1828, -of which Gryptopus, Latreille,
1829, is a synonym, has been lately shown to have almost
!

'

Gray referred
the characters of the typical Penfeida?.'
Fam. Nebaliadee {Les
his Gerataspis monstrosus to the
Schizopodes Latr.),' but Giard and Bonnier say, 'the
antennules, the antennae are absolutely those of the
the second maxilla possesses the four characPenaeida3
the endopod of the first maxilliped is fiveteristic plates
jointed, the second maxilliped is geniculate, the third is
transformed into a locomotive appendage; the thoracic
legs are provided with long swimming branches (exopods)
the first three pairs end in chelae the last two are simple,
Referring also to P. J. van Beneden's discovery of
&c.'
the nauplian embryo, they remark that among the Schizopods the nauplian embryo has only as yet been observed
all

'

;

;

;

;

'

LONG NAMES FOR SHORT LARV.E
in the

Euphauske^ while on the contrary

among
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very frequent

it is

the Penseidas.'

Family

2.

Sergestidce.

The branchial system is impoverished or lost, the
epipodal plates and podobranchial plumes, when present,
being restricted to rudimentary structures on the second
maxillipeds.
The first pair of trunk-legs, and sometimes the second, are simple, the chelae of the third are
minute, the fourth and fifth pairs are feeble, rudimentary,
or absent.

The genera assigned to the family are Sergestes^ MilneEdwards, 1830 Acetes, Milne-Edwards, 1830 Petalidmm,
Sp. Bate, 1881
Sciardris^ Sp. Bate, 1881
and Lucifer,
Vaughan Thompson, 1829, a pre-occupied name altered
to Leucifer by Milne-Edwards in 1837.
A very few remarks must suffice on the discrimination of these genera.
In Sergestes the last two pairs of trunk-legs are rudimentary, in Acetes the last but one is reduced and the last
is wanting, in Leucifer both pairs are absent.
In Sergestes
the arthrobranchi^ are wanting, in Petalidium they are
found on the second and third maxillipeds and the first
three pairs of trunk-legs.
In Sergestes, Professor Smith
remarks, the branchi^ are compound phyllobranchi^e,
while those of Pewen^s in the preceding ftimily are com;

;

;

;

pound trichobranchi^e.
The larval {orms o^ Sergestes have been partitioned into
genera and species. The youngest form known is designated Ehtphocdris by Dohrn (see Plate IX.) another, and
presumably later form is called Flatysdcus by Bate this is
followed by Acanthosdma, Clans, and that by Mastigopiis
of the same author.
The species known as adults are
;

,

;

very numerous, of very various sizes, from many differing
localities, Sergestes atlanticus, Milne-Edwards, being foand
both in the Mediterranean and in the Atlantic from
Greenland to the tropics. The account of the genus occupies eighty- eight quarto pages and seventeen plates of
Spence Bate's Report on the Challenger Macrura.' It
'
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was the subject of a monograpli by Kroyer in 1856, and
the interest of the subject seems still very far from being
exhausted.
Sciacdris, the shadow shrimp,' is interesting as having
a telson which ends in two lateral uniarticulate appendages,' but it is doubtfully founded on three specimens
from the Pacific, none of which is adult, and none of which
exceeds by more than a hair's breadth a sixth of an inch
'

'

in length.
Acetes indims was

described by Milne-Edwards in
1830, the type-specimens having been taken at the mouth
According to Spence Bate, these are the
of the Ganges.
only specimens known, so that some one must be responsible for a wrong date when he says that with them in the
was a note stating that they were taken
Paris Museum
in 1852 from a large fish "21 feet in length and 25
'

broad" (Dicerohates eroogoodoo); its stomach was filled
with myriads of these little crustaceans, which were
carried away in bucketfuls by the fishermen, and thouAs the
sands were left scattered about the shore.'
crustacean is only an inch long, the above-mentioned fish,
otherwise known as the Ox-ray, or Sea-devil, which may
attain the weight of a ton, and has a mouth large enough
to swallow a man, would no doubt find room for a shoal of
The Ox-ray occurs in the Mediterthese little shrimps.
ranean, and might well be the great fish referred to in
the book of Jonah.
it has the two anterior
Leucifer is without branchiae
pairs of trunk-legs without chelaa, and the chelge of the
the ova are carried beneath the
third pair imperfect
trunk, but apparently without any special means of attachment. The genus is widely distributed over the tropical and
sub-tropical waters of the Atlantic and Pacific, but is supposed to be limited to the two long known species,
'

'

;

;

Leucifer typus (Vaughan Thompson) and Leucifer ReyIt has been made the subject
naudii, Milne-Edwards.
Alter the
of an elaborate study by Professor Brooks.
Nauflius and Zoea stages, the young appear to go through

transformations

corresponding with those of

Sergestes.
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The ingenious comparison instituted by Darwin between
the Macruran Leucifer and the Cirripede Lepas is well
known, and, as the illustrative figures have often been
reproduced, the long neck, the projecting eyes, and feeble
limbs of Leucifer are comparatively familiar. The petasma,
or curtain, at the first pleopods of the male, is in this
genus a very conspicuous object.
Schizojwda.

Spence Bate regards the Schizopods as an aberrant
group of his Macrura dendrobranchiata, and urges that,
with the exception of the variable condition of the pereiopoda, the several genera do not possess a single character
that is not held in common with some genus of the
Macrura.' Without any wish to pronounce upon the
validity of the arguments and facts which he adduces in
support of his view, I must here simply follow the dictates
of convenience, and leave the Schizopoda to be treated
later on as a separate sub-order.
'
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CHAPTER XVII
TRIBE
The

respiratory system

VII.
is

— CARIDEA

phyllobranchiate, that

is,

the

plumes are developed iti the form of
broad foliaceous plates of extreme tenuity, attached to a
The first two pairs of trunk-legs are frecentral stalk.'
quently but not invariably, and the last three pairs are
The ova when extruded are carried atnever, chelate.
series of branchial

'

tached to the pleopods of the female.
This tribe contains four legions, the Crangoninea,
It corPolycarpinea, Monocarpinea, and Haplopodinea.
responds with the group of normal phyllobranchiate
Macrura of Spence Bate, to which he assigns four tribes
of the same extent as the four legions just named.
Something like the Grecian bend, at one time fashionable in feminine gait and costume, is often conspicuous in
To this may be attributed the
the species of this tribe.
title euhy'phota^ meaning the well-bent animals, applied
by Dr. Boas to a group in which he includes the genera
Pal(Bmon, Palcemonetes, Pontonia, Hippoli/te, Pandahis^
Alpheus, Caridina, Crangon, Pasiphcea^ all of them members
of the present tribe.
'

Legion

The

first

1.

Crangoninea.

pair of trunk-legs

is

subchelate, the second

feeble or imperfect, with the fifth joint not subdivided.

Family

— Crangonidoe.

This being the only family might be content with the
characters of the legion, but others are added for convenience of comparison with those in families of the next

TPIE

EATABLE SHRIMP
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The hind margin of the carapace is overlapped at
the sides by the first segment of the pleon ; in the rear the
pleon is laterally compressed.
The eye-stalks are short
and one-jointed. The first antennae have two tiagella, the
second have a large scale, and all the joints of the peduncle free.
The mandibles are without a cutting edge, and
have no palp.' The second maxillipeds end in a rudimentary sixth joint, and the third pair have neither the
sixth nor the seventh joint.
The second and third paiis
The pleoof trunk-legs are slender, the others robust.
pods are two-branched, the swimming-fan well developed.
This family at present contains some eight or nine
genera, in most of which the second pair of trunk-legs are
more or less chelate, but in Sabinea, Owen, 1835, they are
simple, and in Pai-acrangon, Dana, 1852, this pair of legs

legion.

'

completely obsolete.
Crangon, Fabricius, 1798, the parent genus, has the
The type
carapace and minute rostrum dorsally flattened.
species, Crangon vulgaris (Linn.), is abundant on the sandy
shores of Great Britain.
So also in the Mediterranean
and on the shores of Europe at large, in the seas of Japan,
on the East and West Coasts of North America, in short
over all the northern hemisphere this species seems to
make itself at home wherever there is a plentiful supply of
fine sand.
Apparently in the zoological ideas of many
persons it is not only the typical shrimp, the shrimp jDcir
excellence^ but the only shrimp.
At least the information
that there is more than one species of shrimp, in fact that
there are several or indeed a rather large number of species,
often excites surprise not always wholly unmingled with
scepticism.
Familiar also as the eatable shrimp is to
every one, vague notions sometimes prevail as to its anatomical structure.
very intelligent student, on being
told that the eyes were stalked, candidly confessed to
having always thought that this appearance w^as due to
their having been forced out of the head by boiling.
The
colour of the species is said to vary much with the ground
it inhabits, but specimens that live in shallow waters are
of a speckled grey which harmonises well with the wet

is
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sand, in which they may often be observed to bnry themselves with great facility after making an abrupt leap to
escape the hand stretched out to captnre them. They

need, it is said, all their powers of concealment, being
eagerly hunted and captured by nearly all the larger fishes
which frequent the same waters, and, according to Verrill
and Smith, on the American coast this species constitutes
the principal food of the weak-fish, king-fish, white perch,
blue-fish, flounders, striped bass,

and

others.

It

may

be

readily surmised that many of the flat-fishes, lying as they
do on the floor of the sea, must have a great advantage in
second species, Grangon Allthe sport of shrimping.

A

manni, Kinahan, found in Great Britain and Norway, is
distinguishable by the two parallel keels of the sixth segment of the pleon, the groove between the two keels being
an easily discerned feature. This is found in deep water.
Kinahan in 1864 instituted for it a new genus Steiracraiigon, which may be allowed to lapse. It is not mentioned in
Bell's History of the British Stalk-eyed Crustacea,' not
being known when that was published. Bell there records
six species of Grtmgon, but, except in the case of Grangon
milgaris, the names he gives them are not universally
accepted. For Grangon fasciatus^ the name Egeonfasciatus^
Bisso, is sometimes preferred. Bell's own species Grangon
scidptiLS being transferred to the same genus, because the
'

carapace in these species is not dorsally depressed.
Grangon spinosas, Leach, 1815, according to Sars, properly belongs to the genus PontophiJus, Leach, 1817, of
which it is the type. Grangon trispinosus (Hailstone) and
Grangon hispinosus (Westwood) have been assigned (but
the first with very doubtful correctness) to Gkeraphilus^
Kinahan, 1864, in which, as in Pontophil'iis, the second
trunk-legs are much shorter than the third, instead of
being equal to them in length as in Grangon. Grangon
hif^pinosus is now identified with Grangon nanus of Kroyer,
and may therefore be called Gheraphilus nanus. Nevertheless all the seven species above mentioned are by some
writers still retained in the genus Grangon, together with
two others also found in British as well as Norwegian
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of Michael

ecliinidentus

Sars,

The last-named
been able to make

and

CherapJiilus negledus, G. 0. Sars.

author, however, has quite recently
a very unexpected contribution to the settlement of the

question, for, in examining the development of different
members of the family, he has found that the various

genera and species are often more strongly distinguished
in the larval forms than in the adults, so that the
hesitation felt about separating, for example, the species
Crangon vulgaris and Crangon Allmanni, or tlie "genera
Cheraphilus and Pontopltilus, can no longer reasonably be
Cheraphilus, it may be mentioned, agrees
persisted in.
with Crangon in having five pairs of branchiae attached
respectively to the five pairs of trunk-legs, but Pontophilus,
while agreeing with Cheraphilus in the shortness of the
second legs, differs both from it and Crangon in having six
pairs of well-developed branchias, besides a rudimentary
Since the species Egeon
pair on the second maxillipeds.
fasciatus, Risso, has been provided by nature with a remarkable brown band across the fourth segment of the
pleon and similar colouring on the tail-fan, as if to separate it unmistakably from all other species, and to enable
the collector to identify it without further trouble, it may
be well to notice that Cheraphilus negledus also has a deep
brown band across the fourth segment of the pleon and a
narrower one across the tail-fan, so that after all the collector has need to be cautious.
The arctic Sahinea septeincarinata (Sabine) agrees with

In describing it in
Fontophilus in the branchial formula.
1821 Sabine calls attention to the fact that the second legs
unarmed,' that is, simple or not chelate, and, while
are
recognising that this is an essential point of distinction
from the known species of Crangon and Fontophilus, he
'

'

'

enters one of the common but always useless protests
If he spoke thus in
against the multiplication of genera.
Kroyer,
1821, what would he have thought in 1891 ?
who redescribed the species in 1842, after stating that it

very abundant at Spitzbergen, adds that he had found
the stomach of the seal Phocci harhata quite filled with it.

is
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been ascertained by Sars that a curious form wliicli
Kroyer described under tlie name of Myto Gcdmardii is
one of the larval stages of this seven-keeled Sabiiiea. In
1842 Kroyer also instituted the new genus Argis, to receive the Arctic Grangon lar, described by Owen in the
It lias

Zoology of Captain Beechey's Voyage.' Some years later
Brandt established for the same species the genus Necto'

crangon^ meaning the swimming shrimp,' in allusion to
the swimming properties of the very dilated fourth and
fifth pairs of legs.
But, however appropriate, the name
'

must

yield priority to Argis.
Sclerocrangon, Sars, 1882, has a hard and thickly incrusted integument, a rostrum expanded below into a

hatchet shape, a very short finger to the second legs, and
the pleopods with the inner branch much shorter than the
outer.
This genus has been established to receive the
Cancer Boreas, described in 1774 by the arctic voyager,
J. C. Phipps, afterwards Lord Mulgrave.
To the sanie
genus is referred another Arctic species, the Grangon salehrosus of Owen, and with less certainty the Mediterranean
Grangon cafaphradus, Olivi.
Pontocdris, Spence Bate, 1888, with two species from
the south of New Guinea, has a multicarinate carapace,
short chelate second legs, and a branchial formula nearly
the same as that of Fontophilus.
Rhynchocinetes, Milne-Edwards, 1837, derives its name
from the circumstance that the very large lamellate rostrum is articulated with the carapace. The species Rhynchocinetes typus, Milne-Edwards, is found on the coasts of
New Zealand, Australia, and Chili.

Legion 2

.

rolycarjrhica.

The name signifies literally many-wristed,' and the
distinguishing character of the legion is that in the
slender second pair of trunk-legs the carpus, wrist, or fifth
joint is multiarticulate, that is, subdivided into a greater
or less number of minor joints.
It includes four families,
Nikidoe, Alpheidas, Hippolytidse, and Pandalidas.
'

FROM CORNWALL TO AMBOTNA
Family

1.
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NihidcH.

The rostrum is horizontal with the dorsal surface of
the carapace the mandibles are without a cutting edge,
and are without palp
the first pair of trunk-legs are
simple or chelate, and stronger than the second, but not
so long
the second are minutely chelate.
To this family Spence Bate apparently refers three
genera distinguished as follows
Nika, Risso, 1816, with one of the trunk-legs of the
first pair chelate, and the other simple.
GlijpJiocrangon^ A. Milne-Edwards, 1881, with both of
the trunk-legs of the first pair simple.
Lysmata, Risso, 1826, with both of the trunk-legs of
the first pair chelate.
;

'

'

;

;

:

There are various other marks of distinction, such as
the flagella of the first antennae, of which in NiJai one is
long, the other short, while both are short in Ghjpliocrangon, and both long in Lysmata, this latter genus carrying also a third lash which is short. In Nika, the second
pair of trunk-legs are, like the first, not strictly a pair,
Nika ediJlis, Risso, is
since they differ greatly in length.
found in British waters. On the shores of the Mediterraliean it is used for food, as the specific name implies,

and the same

is

said of

Lysmata

seticaudata, Risso, a coral-

red species, longitudinally striped with whitish lines. Bell
describes a second British species of Nika, as Nika Gouchii,
in which the telson is not channelled, and Spence Bate
speaks vaguely of a British specimen of his Nika processa
taken by the Cliallenger at Amboina, but apparently without any intention of separating the British specimens from
Nika edulis, and in his edition of Couch's Cornish Crustacea,' he expressly says that Nika Gouchii of Bell is
nothing more than a variety of N. edidis. Of Glyphocrangon many species have been described from north and
south and east and west, some of the forms descending to
great depths but Spence Bate, who names no less than
the various forms of this
six of the species, says that
genus can scarcely be considered as being more than
'

;

'
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one great type.' In Ghjiihocrcvngon acideatitSy
A. Milne-Eclvvarris, the carapace is ornamented with eight
carina, but in Gli/phocrangon granulosus^ Spence Bate,
there are five on each side of the median line, besides a
The telson in this
small central one on the rostrum.
genus is described as a long bayonet-shaped organ, which
the animal during life has the power of locking in a fixed
position, so as to render it a very powerful weapon of
When
offence, and of again unlocking at its own will.
fixed for striking it is supported in position by having a
strong cusp or tubercle on its dorsal surface brought into
contact with a curved process of the preceding segment.
QiypJiocrancfon rimajies, Spence Bate, was trawled in the
South Atlantic from a depth of 1,715 fathoms, and it is
noted as an instructive coincidence that in Willemocsia
lepfodadi/la, obtained in the same haul, the organs of
vision are reduced to a rudimentary condition, while in
Glyphoerangon they are unusually large.
Nikoides, Paulson, 1875, is distinguished from Nika by
having an exopod on the first pair of feet, and by subdivision of the fourth joint as well as of the fifth in. the
second pair. The type Nihoides Dance is from the Red Sea.
vnrleiies of

Family

2

.

A Iplieidce.

The rostrum

the eyeis minute or of moderate size
and more or less covered by the projection
of the frontal margin of the carapace the mandibles have
a cutting edge distinct from the molar process, and a one;

stalks are short,

;

;

the first pair of trunk-legs are
robustly chelate, sometimes unsymmetrical, the second pair
or two-jointed

'

palp

'

are long and slender, minutely chelate.

Spence Bate makes a two-jointed mandibular

'

palp

'

a character of the family, but in describing his own genus
Paralpheiis^ he says that it is uniarticulate, and in Alph&us,
Fabricius, three-jointed,' the latter being probably a slip
'

Ten or more genera have
of the pen for two-jointed.
been assigned to the family, two of which occur on the
coasts of Great Britain.
Alp>lteus^ FabriciuSj

1778, has a short pointed rostrum,
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the eye-stalks covered by the translucent anterior region
of the carapace.
The inner flagellum of the first antennae
has a tendency to bifurcate. The second antennae have a

long flagellum and a strong scale with a subapical tooth.
The mandibular palp is short and two-jointed. The
third maxillipeds are five-jointed.
Spence Bate says that
the second also are five-jointed.
In de Haan's figure they
are six-jointed. In Spence Bate's own figure they are obscurely, in Savigny's figure they are clearly, seven-jointed.
The trunk-legs of the first pair are unequal and unsymmetrical, the hand or sixth joint on the right side being generally longer than that on the left, and more or less abnormal
in form, especially in the male.
The outer branch of the
uropods has a transverse suture. The telson is broad and
terminally rounded.
The genus has a vast range between.
the north and south temperate zones, but seemingly confined to moderate depths.
A specimen of Alpheus minus
has been recorded from an inland fresh-water pond in
south-west Colorado.' Spence Bate enumerates seventy
species but with a warning that many of them are separated by trifling distinctions, and are probably at most
not more than varieties. Referring to de Haan's account
of Alpheus avarus, Fabricius, he says that it appears to
have no strongly marked feature separating it from AlMr. E. J. Miers in his
l?lieus Edwardsii (Audouin).
account of the latter species identifies with it not only
de Haan's Alpheus avarus, but some fourteen other names.
On the other hand he considers that the avarus of Fabricius is distinct from that of de Haan.
Alpheus comatularum, Haswell, is an eastern species said to be invariably
found clinging to the arms of a Comatulid star-fish, to
'

'

'

;

which

its

variously distributed stripes and

markings of

purple and white and light and dark brown give it a
general resemblance that is presumably protective.
Alpheus ruber, Milne-Edwards, is occasionally taken
on the English coast as well as in the Mediterranean.
Alpheus megacheles, Hailstone, is identified by Canon Norman with the Alpheus afflnis, Guise, from the Channel
Islands, which is described as of a deep scarlet colour,
'
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except on the clielfe, wliich are mottled with yellow.'
Krauss at Natal found AlpJteiis Edwardsii in monstrous
numbers in the mud of the bay, in which, he says, they
dig deep perpendicular holes.
When the tide is out they
sit at the mouths of their burrows, but at any one's approach, rapidly ensconce themselves, making as they do
so a snapping noise. How the sound was produced Krauss
was unable with all his pains to discover.
Athdnas, Leach, 1814, differs in several respects from
the character of the family as given by Spence Bate in his
report on the Challenger Macrura, since the rostrum is
well developed instead of being reduced to a minimum,
the eye-stalks are only partially instead of entirely covered
by the carapace, and the first pair of trunk-legs, though
unequal in size, are not unsymmetrical in shape. The
first antemife have three flagella, the second a long ovate
scale with distal tooth.
AtJianas iiitescens, Leach, is British, and is found also
in the Mediterranean. Spence Bate describes a new species
Athanas veloculus, from the Cape Verde Islands.
Parathanas, Spence Bate, 1888, is said to be closely
allied to Athanas, but to have on the first antennae only
two flagella, one of which is very short. The type species is
Parathanas decorticiis, but to this is added Par athanas immaturiis n. sp., founded on a specimen scarcely a fifth of
an inch in length, from which unfortunately all the pereiopoda are broken off short.' It is spoken of as a damaged
specimen of what appears to be another species,' and the
admissions are made that there is little to determine the
true character of the specimen,' and that the only distinguishable difference is that the rostrum is longer in
pioportion to the animal.' Since comparative measurements in immature animals have no specific value, one is
tempted to transfer the uugallant observation about most
women to Parathanas immaturus, and say that some
species have no character at all.'
Betceiis, Dana, 1852, has no rostrum, and the hands
of the first legs more or less inverted, so that the finger or
seventh joint is on the outer instead of the inner side.
In
'

'

'

'

'

'

'

'

'
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agrees with. Alpheus, and the motive of its
be that as Beta stands close to Alpha in the
Greek alphabet, Betceus may be understood to stand close
Betceus malleocligitns^
to Alpheus in generic character.
Spence Bate, from Fiji, has the finger of the first legs
shaped like a mallet, in that respect resembling Alpheus
Betceus
'nialleator^ Dana, and Alpheus ohesimdnus, Dana.
microstylus^ Spence Bate, is distinguished with some doubt
from Betceus cequimtinus, Dana.
other respects

name seems

it

to

Fcimily

The rostrum

Tnppolyiidce.

3.

of important size;

the eyes are not
covered by the carapace the mandibles may have a cutting
edge and palp,' or be without one or both.
The first
pair of trunk-legs have moderate-sized chelae ; the second
pair are also chelate, with the wrist or fifth joint sometimes
much and sometimes little subdivided.
dozen or more genera are included in this family.
It is impossible here to do more than give an indication of
the complexity to which Spence Bate has afforded a clue
so far as his own views of the family are involved, but
there is little agreement as yet as to the precise classification of some of the genera concerned.
The Challenger collection gave Spence Bate occasion
to deal with nine genera, seven of which were named or
established by himself.
With these may be arranged
Caridion, a, name substituted by Goes in 1863 for the preoccupied Borypliorus of Norman, and two genera that
were instituted in 1869 by G. 0. Sars, although in neither
of them is the rostrum quite up to the importance demanded by the character of the family. It must suffice
here to refer only to the mandibles and the second pair of
wrist,' for brevity's sake,
trunk-legs, using the word
instead of saying in full the fifth joint of the second pair
of trunk-legs.
is

;

'

A

'

Flatyhema^ Spence Bate, 1888. Mandibles without
cutting edge or palp.'
Wrist two-jointed.
Caridion, Goes, 1863.
Mandible with cutting edge
'

and three-jointed

'

palp.'

Wrist two-jointed.
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Mandibles without cutting
Wrist three-jointed.
Hippolyte, Leach, 1813.
Mandible with cutting edge,
without palp.' Wrist three-jointed.
CryptocJieles, Sars, 1869.
Mandible with cutting edge,
without palp.' Wrist seven-jointed.
Bythomris^ Sars, 1869. Mandible with cutting edge,
without palp.' Wrist nine-jointed,
Mandible with
Sjnrojitocdris, Spence Bate,
1888.
palp.'
Wrist
rudimentary cutting edge, and
Latreutes^ Stimpson, 1860.

edge or

palp.'

'

'

'

'

'

seven-jointed.

Spence Bate, 1888. Mandible without
palp.'
cutting edge, with three-jointed
Wrist

Nauticdris^

'

seven-jointed.

Spence Bate, 1888. Mandible with cutting
edge and two-jointed palp.' Wrist seven-jointed.
Merhippolyte, Spence Bate, 1888.
Mandible with
Wrist
cutting edge and three-jointed palp.'
\_TIetairus']^

'

^

many-jointed.
Chorismus, Spence Bate, 1888.
Mandible with rudimentary cutting edge and three-jointed palp.'
Wrist many-jointed.
AmphipJedus, Spence Bate, 1888.
Mandible with
palp.'
Wrist
cutting edge and two-jointed
many-jointed.
'

'

Of these genera the first is not new but newly named,
having been originally called Gyclorhynchus by de Haan,
and then Ehynchocydus by Stimpson, in allusion to the
deep, and terminally orbiculate
laterally compressed,
Unfortunately both names were preoccupied.
rostrum.
The new name literally means a broad platform, but was
evidently given under the impression that, as in English
the word rostrum may stand either for a beak or a jilatform, so the Greek word for a platform might equally well
The disstand for a beak, which is not exactly the case.
tinctions between this genus and Latreutes reach almost a
vanishing point, when it is observed that both Stimpson
and de Haan give to the type s])ecies Piatyhema planirosiris
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a three-jointed wrist, not a two-jointed one as in Plati/hema
Spence Bate. The last-named author appears
only to have read de Haan's generic and' not his specific
description.
One mark of distinction alone appears to
stand, namely, that the second maxillipeds of Plafybema
are six-jointed, and those of Latreutes seven-jointed.
Caridion contains the British species Garidion Gordoni
rugosus^

(Spence Bate).
Hetairus must, I think, become a synonym of Spirontocaris.
In his synopsis (' Challenger Macrura,' p. 577)
Bate says that Hetairus has no cutting edge to the mandibles, which is contrary to the fact and to his own state-

ments on pp. 610 and 612. He says that its third
maxillipeds differ from those of Hippolyte and Spirontocaris in having no exopod.
Yet in Hippolifte Gaimardii,
Milne-Edwards, which he makes the type -species of
Hetairus^ they undoubtedly have an exopod. Further he
says that the first and second maxillae of that species are
This is clearly a slip of
unlike those of 8pirontocaris'
the pen.
Yet it is a pity that reference should be made
to a figure which is not given to illustrate an unlikeness,
which does not exist.
Hippolyte is a genus that has been involved in much
confusion, and that has been made the recipient of many
species.
Bell, in 1853, was content to assign to it six
British species, but Adam White, in 1857, augments the
number to twelve. Some of these have since been transferred to the genus Virbius, Stimpson, 1860, but not
correctly, for Spence Bate yoints out that Hippolyte varians.
Leach, is the type-species of Hippolyte, and, as Stimpson
has placed it in his genus, it shows that Virhius is a
synonym of Hippolyte. The species is very common in
tidal pools, and sometimes it has the red hue of the seaweed among which it is found, and at other times it is dark
green or light green, but the name is appropriate to the
'

fact not that

the colour

is

different in different speci-

mens, but that it varies in the same specimens, so that
an animal which is red at one time will be green at
another or may possibly go through the whole series of
;
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hues which Professor Kinahan mentions when he sa3'S,
the specimens vary remarkably and beautifully in colour;
*

pink, red, salmon, emerald-green, cobalt-blue, gray, chocolate-brown, opal white, are among the prevailing tints
the ova of a chocolate-brown.' Hipi^oliite viridis (Otto) is
another species common to Great Britain and the Medi;

terranean, of which two species mentioned by

Adam White,

Thompson, and Hijjpolyte
Thompson, are merely synonyms, while in the

namely

Hiiyijolyte

W/iitei,

Mitchelli^

opinion of Czerniavsky, at least in 1869, viridis itself is a
synonym otHippolyte Prideauxiana^ Leach, which is found
third British species is HiiDpohfte
on the coast of Devon.
body studded with defascigera, Gosse, which has the
ciduous tufts of plumes,' and a fourth is the slender Mysis\ike Hijiijolyte produda^ Norman, 1861.
Having restored Hippoliite to the place occupied by
Virhius, Spence Bate established the genus S'lnrontocdris
to receive those species which could in consequence no
longer stand under Hippolyte. Of this new genus he makes
Hippolyfe spinus (Sowerby) the type as Spirontocaris sjyinus,
and considers Hippolyte securifrons, Norman, a synonym of
The species extends its range from the north of Great
it.
Britain to Iceland and Greenland. -A Norwegian species
was briefly described in 1861 as Ilippolyte Liljehorgi, by
The rostrum is very prominent,
Danielssen, who says
laterally compressed, and ending in a strongly upward
bent spine the upper margin furnished with ten nearly
yet the two first are a little
equally large, strong spines
smaller the innermost margin is strongly convex and in
As this is acknowfront furnished with three spines.'
ledged to be identical with Norman's securifrons, it will, if
Spence Bate be right, become an additional synonym of
Spirontocaris spinus.
To the same genus must apparently
be referred two other British species, that which Bell calls
Ilippolyte Ora7^/'7^^'^, Leach, and one named Hij^polyte p)usiold
by Kroyer. Bell's species pandalifonnis has been identified with the earlier Hippotyte Gaimardii, Milne-Edwards,
above mentioned J. Sp. Schneider records its occurrence
in quite incredible numbers among algae at small depths

A

'

:

'

;

;

;

;
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Norway. Lastly, Bell's Hippolyte
Thompsoni belongs to a different family, having been
identified with Kathke's Pandalus hrevirostris.
Nauticaris^ Merhippolyte, and Amphipledus, are said by
Spence Bate to differ from most of the other genera in the
family by having a series of arthrobranchias which are
elsewhere wanting, Chorismus, however, having a single
in the arctic fiords of

pair.

Criiptocheles pi/r/mcea, Sars, is only half an inch long,
and owes its specific name to its small size, but the generic
name, meaning with concealed chelae,' refers to the un'

usual circumstance that in the first trunk-legs the chelae
are so small as to escape notice altogether without close
inspection.
This little species, found between 120 and
300 fathoms off" the coast of Norway, brings forth its
young in a condition to require no special metamorphosis.
Bythocaris resembles Cryptocheles in hatching the

young with their full number of appendages, and in inhabiting very considerable depths. To this genus are now
referred Hippolyte Pai/eri, Heller, and Hippohite Panschii,
Buchholz, besides the type species Bythocaris simpUci'
rostris, Sars, Bythocaris nana, S. I. Smith, and a new one
obtained by the Norwegian North Atlantic Expedition
from 1,110 fathoms between Jan May en and Finmarken.
All the species are northern or distinctively arctic, and
the last, Bythocaris leucopis, Sars, is large and beautiful,
being nearly four inches long, and in colour a magnificent
rosy red.

Family

4.

Pandaliclce.

The rostrum is long and slender, more or less abundThe eyes are well
antly armed with teeth or spines.
developed.
The mandibles have a two- or three-jointed
palp.
The first pair of trunk-legs are not chelate, the
second pair are chelate. The pleopods are biramous, the
tail-fan is well developed and strong.
In this family Spence Bate discriminates seven genera.
In two of these, Ghlorotocus, A.Milne-Edwards, 1882, and
Vorodofes, Spence Bate, 1888, he states that the second
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pair of trunk-legs are uniform

in length, while in the
other five genera they are unequal.
C/dorotocus, however,
has the wrist of these legs two-jointed, while in Dorodotes
The palp of the mandibles is twoit is six-jointed.
jointed in Chlorotocus, undescribed in Dorodotes^ threejointed in the other five genera.
Panddlus, Leach, 1814, has the 'anterior portion of
the carapace carinated and produced to a long rostrum
that is armed on the dorsal or upper surface with movable
spines, intermingled with hairs, and on the lower surface
with fixed and rigid teeth.' Also, the first pair of antenna3
are not longer than the carapace, and the spine on the
outer margin of their basal joint is obtusely pointed. Two
British species belong to this genus, Pandalus Montagui,
Leach, which has priority over the more generally used
name, annulicornis, Leach, and Pandalus brevirostris,
Kathke. There are numerous other species in various
parts of the world, among which Pandalus narwal, MilneEdwards, in the Mediterranean, exceeds a length of five
inches.
Pandalus Mcmtagui, though its usual length is
given by Bell as from two to two and a half inches, is said
by S. I. Smith to attain a length between four and five
inches off" the coast of the United States.
Pandalojjsis, A. Milne-Edwards, 1888, is most obviously distinguished from Pandalus by having the flagella
of the first antennae much longer than the carapace.
The
other genera are distinguished by some minute and curious
characters, for while the frontal crest and rostrum of
Pandalus are armed on the upper surface with movable
spines only, in Nothocdris, Spence Bate, 1888, the dorsal
crest has several spines that articulate in sockets, and
several teeth that are fixed and rigid, but in PlesionlJia
Spence Bate, 1888, and Heterocarpus, A. Milne-Edwards,
1881, there are teeth only, and no movable spines. In
Plesionil'a, as also in Nothocayns, the spine on the outer
margin of the basal joint of the first antennae is large and
pointed, but in Heterocar'pus it is said by Spence Bate to
be rudimentary
yet he identifies with the type species,
Heterocarpus ensifer, A. Milne-Edwards, the Heterocarpus
'

.

;

'
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carinat'us of S. I. Smith, who says that the basal joint of
the first antennge is furnished externally with a large
lamellar process terminating anteriorly in an acute angle
in front of the eye,' a description ill-suited to the epithet
rudimentary.
'

Legion 3

.

Monocayyinea.

The wrist, or fifth joint of the second pair of trunk-legs,
not subdivided, and generally the chela9 of this pair are
larger than those of the first.
Spence Bate arranges in this group eleven families
the Thalassocaridp3, Atyidee, Pontoniidas, Caricyphid^e,
Acanthephyridae, Paleemonidge, Nematocarcinida3, Tropiocarida3, Stylodactylidae, Pasiph^idee, Oodeopidre, among
which the first differs from all the rest by having the first
pair of trunk-legs simple, and the last differs from all the
rest by having the second pair simple.
The Tropiocaridse
do not seem to deserve a separate existence, without
is

further consideration.

Family

The

first

1

.

Th alassocaridce.

trunk-legs are simple, the second chelate.

Three genera are assigned to the family, one of them,
Bia'plioropiis^ Spence Bate, 1888, founded on what
is
evidently the immature condition of some undetermined
'

form.'
Thalassocdris^ Stimpson, 1860, takes the place of
Eegulus, Dana, 1852, the latter name being pre-occupied.
The species as yet known belong to the Pacific, and are
regarded as a link connecting the PandalidEe with the
-

Palaemonidce.

Family 2

.

A ty idee

.

The carapace

is dorsally smooth, with flattened rosthe scale of the second antennae short.
The mandibles have a molar process and cutting edge, but no palp.'
The third maxillipecls are f jur-jointed and pediform. The
first and second trunk-legs are chelate, with spoon-shaped

trum

;

'

fingers.

The

telson is flattened, truncate.
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There appear to be only two or three genera belonging
and those confined to fresh water.
Attja, Leach, 1817, was called Atys in 1815, but the
name was pre-occupied. It has in the first two pairs of
trunk-legs the chelae fringed with long hairs the third
pair are large and long, the fourth and fifth robust, shorter
than the third. The genus Atyoida, Randall, 1839, is by
Spence Bate considered a synonym of Atya, and he also
seems to contemplate the possibility that species of Caridina^
Milne-Edwards, 1837, may prove to be young stages of Atya.
The latter genus includes several species, distributed in
the islands of the Pacific and Atlantic, in Neiv Zealand, and
Mexico. Atya sidcatipes, Newport (see Plate X.), is found
in the Cape Verde Islands, and is perhaps only a variety
of the older Atya scahra, Leach, while Atya serrata^ Spence
Bate, also from the Cape Verde Islands, is said to exhibit
only slight and unimportant differences from Atyahisidcata
The
(Kandall), which is found in the Sandwich Islands.
structure of the first two pairs of trunk-legs in this genus

to this family,

;

not a little remarkable. The first joint has a tuft of
long hairs set on a tubercle, and has a rudiment of an
the third and fourth
epipodal plate fringed with hairs
the fifth joint or wrist is short
joints have hairy fringes
and crescent-shaped but the chief peculiarity is in the
arrangement of the sixth and seventh joints, which together
have something of the form of a horseshoe magnet, the hand
being articulated near its centre with the lower angle of the
wrist, and both hand and finger liave their flattened ends
When the hand
furnished with long finely ciliated hairs.
the hairs upon the
is opened,' according to Fritz Miiller,
margin of the fingers spread like a fan, gather and retain
when the hand is closed these hairs close round
fine mud
the mud and compress it into a pellet which is passed into
the mouth, and so the animal lives on the small organij
substances that exist in the mud, which it collects with

is

;

;

;

'

'

;

According to Mr. Spence Bate himself,
great rapidity.'
these animals, of which the male is smaller than the
female, as is frequently the case when they are not provided with offensive weapons, are only known to inhabit
'
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fresh water, and, singular to relate, although they are inhabitants of distant localities, several of which are oceanic
islands, yet all the species bear so close an affinity of form
that it is difficult to determine one from the other by any

permanent

wading

To explain

character.'

suggested that ova
birds,

may

and by

this distribution, it is

be carried in

this

means

mud

on the

feet of

species transferred from

one locality to another even over great distances. The ingenious theory, already referred to, by which Mr. Thomas
Belt accounts in general for the wide distribution of freshwater species, does not seem applicable to those occupying
oceanic islands.
Genera related to Atya are Atyephyra,
Brito Capello, 1867, for a Portuguese species, Paratya,
Miers, 1882, conditionally proposed for the Japanese
Ephyra ? compressci of de Haan, Troglocdris, Dormitzer,
1853, which inhabits caves in Carinthia, and Evafya^ S. I.
Smith, 1872, which belongs to Central America.

Family

3.

Pontonildai.

The mandibles have a molar process and cutting edge
palp.'
The first pair of trunk-legs are subequal,

but no

'

and chelate, the second unequal, one of the pair
very large in the male.
Two genera are assigned to the family, both of which
occur in the Mediterranean.
Pontonia, Latreille (1818), 1829, has the dorsal surface
flattened, and the rostrum dorsally flat.
There is no
ocellus on the hind margin of the eye.
The first antenna?
have one of the two flagella bifid at the extremity, the
second have a short but strong scale. The fully developad
branch iee are only four or five pairs. It is not correct to
say that the telson carries no spine on the dorsal surface.'
Several species certainly have them. In Australian specimens received from Mr. F. H. Haynes there are two pairs.
The apical margin of the telson in the Australian species
is fringed with six spines.
The type species, Pontonia
custos (Forskal), takes up its alode between the valves of
a Pinna and is supposed to be referred to by Aristotle
when he says that a little shrimp (caridion) may take tho
slender,

'

^
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place of tlie little crab (carcinion) in companionship with
In Australian and other Eastern waters, Poiithe Pinna.
tonia meleagrinoe (Peters) occupies the shell of the pearl
oyster, Meleagrina margaritifera, and probably also that of
Tridcwna squamosa. Professor Th. Barrois found the male
and female of Pontonia custos constantly together in large
specimens of Pinna rudis at the Azores.
Typton, Costa, 1844, though much like Pontonia in
many points, has the dorsal surface arched and the rostrum
laterally compressed, an ocellus on the hind margin of the
eye, both flagella of the first antennge undivided, the scale
of the second rudimentary, and six or seven pairs of
branchiae.
plies,

Typton spongicola, Costa,

a lodger in sponges;

is

it

is,

as its

name im-

a British as well as a

Mediterranean species.

Fam ily

4

Car icypit idcv

.

The rostrum is slender and sharp-pointed. The first
antennae have two short flagella, the second a long and
narrow scale. The first two pairs of trunk-legs are chelate,
subequal. Frequently the third segment of the pleon is
The telson is long and
dorsally elevated and compressed.
Garicyphus, 'the
slender. Here are placed three genera
bowed shrimp Bhomaleocdris, the robust shrimp Anehocdris^ the immature shrimp,' all instituted by Spence Bate
in 1888, and all from immature specimens, the largest of
which was three-fifths of an inch in length. The seven
species included in these three genera are all from Eastern
and Southern waters. Though they will interest the
specialist concerned with development, they seem but illsuited to constitute a separate family.
;

'

'

;

'

'

Family

5.

Acantliepihyridce.

The animal is laterally compressed and dorsally cariThe first antennae have two long flagella; the
second a sharp and rigid scale. The mandibles have molar
The first two pairs of
tubercle, cutting edge, and palp.'
trunk-legs are slender, subequal.
The telson is long,
nate.

'
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narrow, and tapering to a truncate point.
To tliis family
belong apparently lialf a score of genera, almost all of
which have been established within recent years. For the
name of the family S. I. Smith's Miersiidse has priority,
but on the other hand the subfamih/ name Acanthephyrinae is older than Miersiidce, and moreover the species of
Miersia which led to the use of the name Miersiid^ were
subsequently transferred to the genus Acanthephyra, so
that Acanthephyrid^ would seem to be legitimate.
Acantlieijhyra^ A. Milne-Edwards, 1881, is now represented by numerous species, practically from all parts of
the world, except the Arctic regions, in the South reaching as far as Kerguelen Island. The species have been
taken from great depths, seeming to descend even to
nearly 3,000 fathoms.
In the Albatross dredgings the
species Acantliephyra Agassizii, S. I. Smith, which Spence
Bate identifies with Acamthepliyra purpurea, A. MilneEdwards, was taken at forty-five stations ranging in depth
from 105 to 2,949 fathoms, and since then a specimen has
been taken alive in a dip-net, actually at the surface.
From a deep haul off the Azores, at 1,675 fathoms, the
Challenger obtained an example of which it is said, The
specimen is beautifully preserved both in form and colour,
the latter being of a rich crimson-lake, which suffiises
'

The hairs which fringe the legs
every part of the animal.
are long, delicate, and generally planted perpendicularly
The suggestion is made that this species
probably a free swimmer, able to range without inconvenience from one depth to another. In Acanthepliyra
niicroplithalma, S. I. Smith, the smallness of the eyes is
considered to indicate that it is a truly abyssal species, in
accord with the depths of a little more and a little less
than 2,600 fathoms from which the specimens were obtained.
There is always the chance that dredges and
trawls with open mouths may catch a variety of animals
while going down or coming up and not on the deep floor
of the ocean, but the vast number of species which have
only become known since deep-sea dredging comm.enced,
makes it sufficiently clear that the general abode of the
to the surface.'
is
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majority of them is very far down in the waters, as otherwise they might just as well have been discovered earlier.
Acanthephyra sica, Spence Bate, is as remarkable as any
of the species for its range, the specimens taken by the
Challenger coming from depths that varied between half a
mile and over three miles, and from places so distant as
New Zealand and Japan, Bermudas and the Falkland
Islands. AcantliejjliijTa pelliicida^ A. Milne-Edwards, is of
a beautiful rose-colour in daylight and abundantly luminous in the dark.
Ephyrina, S. I. Smith, 1885, is distinguished from
Acanthephyra hj the unusual dilatation of the third and
The type Ephyrina
fourth joints of the last trunk-legs.
Benedieti, Smith, was taken by the Albatross.
Oplophorus, Milne-Edwards, 1837, if the w^ant of an
aspirate be forgiven, is well named the bearer of heavy
arms.'
Especially this applies to the long and strong
scale on the second antenna, which tapers to a sharp
point, and is described as capable of being rigidly locked
in position and unfixed at w^ill.
It is judged that this
weapon must be capable of inflicting a deep wound, which
the serrate outer margin of the scale would render all the
more dangerous. Spence Bate argues that the animal's
power of progression must be great, for ' the teeth upon
the dorsal surface of the pleon can be tightly compressed
against the body the appendages not utilised are capable
of being drawn close to the animal, and its narrow form
and polished sides seem fitted to enable it to shoot through
the water.'
With the rostrum and outstretched antennal
scales it w^ould, he thinks, be capable of a formidable
attack on animals larger than itself, nor, when at rest,
with these same weapons extended forwards and outwards
could it be easily approached, especially as the dorsal
spines on the pleon would then be in a posture of defence
in the rear, and on the flanks its strong integument supports and is defended by spines on the carapace and first
pleon-segment.
In the account of Oplophorus typus,
The most remarkable
Milne-Edwards, Spence Bate says
feature of the carapace is a lateral process on the posterior
'

;

:

—

'
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margin that projects and lies beneath a corresponding
process of the anterior margin of the first somite of the
pleon, and bolts down the carapace so securely that it is
difficult to elevate it.'
Some of the other genera show a
falling off from this vigorous character, for Bentheocdris
exuens, Spence Bate, from 2,357 fathoms in the South
Pacific,
soft

'

many

resembles

of the deep-sea forms in being

and membranous,' and both Hymenodora,

Sars, 1876,
Smith, 1882, alike signify a membranous skin,' the latter having for its type Meningodora
mollis from the Atlantic, and the former havins" been
instituted to receive Pasiphae glacialis, Buchholz.
In describing Hymenodora, Sars observes
With the
genus Pasiphae its chief agreement consists simply in the
two foremost pairs of feet being furnished with chelge, and
in all of the pairs having a natatory branch (exopodite)
but this branch is far more powerfully developed than in
the former genus, where it has merely the appearance of a
rudimentary appendix. Moreover, the two foremost pairs
of legs are considerably smaller, whereas, the three succeeding pairs, which in Pasiphae are small and feeble,
exhibit a powerful development.
From the genus Pasiphae it also differs by reason of its comparatively more
thickset, almost rounded form of body, the unusually thin,
membranaceous integuments, the rudimentary character
of the eyes, the very different structure of the oral parts,
and the peculiar form of the caudal appendages.' He
looks upon it as marking in some respects a kind of
transition to the Schizopod type,' an admission which
Spence Bate would appear to have overlooked, since he
does not refer to it in support of his own view that the
Schizopoda should be included among the Macrura.
Spence Bate makes Meningodora a synonym of Hymenodora, to which he adds several species, placing it, together
with Notostomus, A. Milne-Edwards, 1881, and his own
new genus, Tropiocdris, 1888, in a separate family Tropiocaridae. But as he says that Tropiocaris in many of its parts
approximates so nearly to Acanthephyra and Notostomus
that it can only be considered as a separate genus for the

and Meningodora^

S. I.

'

:

—

'

;

'
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convenience of classification, it seems hardly worth while
for the present to separate the Tropiocaridas from the
Acanthephyridge. Notostomus and Gonatonotus, two genera
established by A. Milne-Edwards in 1881, from the West
Indies, are both said to be near Oploplionis^ and both to
have exopodal appendages to the feet. Notostomus perlatuSj
Spence Bate (see Plate XIII.), is from the Philippines.

Fam
The carapace

is

ilij

6

.

dorsally

Pa Icemonidce
rounded and

laterally

com-

pressed, the rostrum long, laterally compressed, and gene-

The eyes are well developed and
rally armed with teeth.
pyriform.
The first antennas have the basal joint dorsally
lioUowed, with a strong spine on the outer side, and
frequently one of the flagella branched ; the second pair
have a long and narrow foliaceous scale, its ri^id outer
margin ending in a small tooth. The mandibles have
molar tubercle and cutting edge, and either have or have
not a palp.' The third maxillipeds are pediform.
The family includes about half a dozen genera, two of
which are found in British waters.
Palctmon^ Fabricius, 1798, has been subdivided since
its institution, and Stimpson in 1860 rightly recognised
that Palcemon carcinus, the first in the list of species
assigned to the genus by Fabricius, should be the type.
Hence the genus Bltliynis of Philippi, to which this and
other fresh water species have been referred, is a mere
synonym of Palcemon. The marine species, which have
been commonly retained under the name Palcemon are
referred by Stimpson to Desmarest's genus Leander with a
'

fresh definition.

Spence Bate gives a synopsis of the genera into which
the original Palcemon of Fabricius has been divided, which,
with the necessary modifications, may be thus set out
Palcemon^ Fabricius, 1798, has one tooth on the frontal
margin of the carapace, and a second on the
hepatic region nearly in the same horizontal line
the second trunk-legs with the wrist long.
Leander^ Desmarest, 1849, has the frontal marg-in of
:
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carapace armed with two antennal teeth, one
above the other the jsecond trnuk-legs with the

tlie

;

wrist long.
Falcemonella, Dana, 1852, has one tooth on the frontal
margin, and a second on the hepatic region nearly
in the same horizontal line the second trunk-legs
with the wrist not long.
Lrachycarjms, Spence Bate, 1888, has one tooth on the
frontal margin, and a second on the hepatic region, below the horizontal line the second trunklegs with the wrist short.
;

;

Palcemon carcinus is found in American rivers Palcemon
the second in the list of Fabricius, in the East Indies.
Palcemon jamaicensis has been obtained by Mr. Osbert
Salvin from Lake Amatitlan, where it reaches a large
size and forms an important article of commerce in the
market at Guatemahi.' Of Palcemon heterocJiirus, Wiegmann, Stimpson remarks that 'this is another of the
They frequently
large freshwater slu'imps of Mexico.
attain a length of two feet, including that of the chelopoda,
which are at least as long as the bod3^' Other species
range over the isles of the Pacific and Australia. In this
genus the most striking feature is the elongation of the
second legs in the male, which not infrequently even
exceed the total length of the animal's body a specimen
of Palcemon lar may measure about five inches from the
front margin of the carapace to the tip of the telson, and
;

lar,

'

;

carry limbs eight inches long.
Palcemonella^ Dana, has the rostrum slender instead of
deep as in the other three genera, and the palp of the
mandible perhaps only two-jointed instead of three-jointed.
Dana's two species tenidpes and orientalis are both from
'

'

Eastern waters.
To Leander must be transferred the three species which
Bell calls Palcemon serrcdus (Pennant), Palcemon sqiiilla
(Linn.), and Palcemon Leachii^ Bell, the last of these becoming Leander Fahricii (Rathke). Norman now considers
that his Palcemon minans from Gruernsey, may be merely
an abnormal specimen of Leander squilla. Palcemon variant,
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was at one time called Anchistia migrator la by
But it differs from Dana's Anchistia by having
three flagella instead of only two on the first antennas, and
by having the two spines of the carapace one above inLeacli,

Heller.

Heller therefore instituted
stead of one behind the other.
18G9 the new genus Palcemonetes, which agrees
with Anchistia but differs from Palcemon in having: no
palp to the mandibles. The development and larval me-

for it in

'

'

tamorphoses of Palcemonetes various have formed the subject of important studies by Dr. Boas, Mr. W. Faxon, and
Dr. Paul Mayer. Its distribution has been summed up by
Professor Th. Barrois.
The same genus includes also the
American fresh-water species, Palcemonetes exilipes, Stimpson, and Palmmonetes vulgaris (Say), which appears like
varians to be almost equally at home in salt water and
fresh.
It affords an abundant supply of food to many of
the fishes on the east coast of the United States, and is in
turn itself supported with equal liberality by other animals.
Messrs. Verrill and Smith, after speaking of its inhabiting
the brackish pools and ditches, even where the water is
but little salt, remark that it
also occurs in immense
numbers on the muddy bottoms and among the eel-grass of
the estuaries. In the pools there are also myriads of small
Entomostraca of many kinds, upon which the prawn and
other species feed, while the Entomostraca find an abundance
of ciliated Infusoria and other microscopic animals for
food.'
In.regcrd to Palcemonetes varians an observation,
perhaps generally applicable, was made by Hensen and
confirmed by P. Mayer, that specimens in confinement will
speedily shed their skins if well fed.
The same authors
showed also by very conclusive experiments that the
animals after exuviation introduce fresh otoliths into the
'

ear-cavity
crystallised

of

the

silver,

first

antennae.

and had the

Dr.

Mayer supplied

satisfaction of seeing a

bright scale of this metal in one ear of his young PalceHensen points out that the introduction of
otoliths must as a rule take place while the softness of the
new skin permits the narrow opening into the ear-chamber
to be stretched to the utmost limit.
monetes.

Spindle-legs
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The species Bennisia sagittifera, Norman, 18G1, from
Guernsey, has since been identified with the Mediterranean
Anchistia scrvpta (Risso).
The earlier specific name is
referred to letter-like markings on the underside of the
female, the later one to a beautiful arrow-like mark on the
back, Norman describing the pleon as
very pale lilac,
elegantly painted on the third segment with a chevron of
a bright lilac'
'

Family

7.

Nematocarcinicloe,

The animal is smooth and slender. The first antennas
have two long slender flagella, the second a long narrow
scale and a long slender fiagellum.
The mandibles have a
molar tubercle, cutting edge, and palp.' The trunk-legs
have the fifth joint much longer than the sixth the first
two pairs are small and slender. The telson is slender and
'

;

tapering.

Spence Bate places two genera in this family.
Nematocarclnus^ A. Milne-Edwards, 1881, meaning the
threadlike crustacean,' has a two-jointed mandibular
palp,' a spoon-shaped terminal joint to the third maxillipeds, the second trunk-legs much longer than the first,
and the three following pairs extremely long. The first
'

*

antennae are frequently three or four times tlie length of
the animal.
In the trunk-legs the articulation between
the third and fourth joints is 'of peculiar and unique
character, and seems probably adapted for tlie great
muscular strain consequent upon the length of the joints.'
The extremity of the third lies longitudinally under the
fourth, so that these joints overlap and support each other.
In the male the last three segments of the trunk have each
ventrally a pair of flat anteriorly projecting plates or
processes, onl}'^ the middle pair being present in the female.
The range of depth of the species, which are now numerous,
seems to be from two or three hundred down to about two
thousand fathoms, and the distribution extends over the
Pacific and Atlantic, and to the Mediterranean.
Nematocarcinus ensifer, S. I. Smith, was originally made the type
of a new genus Eumiersia^ which was afterwards recog-
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synonym of Nematocarcinu^. To this genus
Spence Bate adds fourteen species from the Challenger
collection.
His Nematocarcinus lanceopes is from the
Antarctic Sea.
The delicacy of the framework in this
genus sometimes makes fulness of description out of the
question, as in the case of Nematocarcinus alius, Spence
Bate, taken from 2,150 fathoms depth, south of the Philippines.
Only one specimen of this species was procured,
from which all the appendages are wanting, and the
rostrum is broken near the apex.' Nemaiocarcinus undulatipes, Spence Bate, shown on Plate X., appears to be the
nised as a

'

commonest

species.

Stochasmus^ Spence Bate, 1888, means 'a conjecture,'
the name alluding to the inconvenient circumstance that
unfortunately only one very imperfect specimen was obtained
all the pereiopoda are gone, and its relation to
It
Nematocarcinus can therefore only be conjectured.'
differs from that genus in having a
dactylos or seventh
joint attached to the extremity of the third maxillipeds
It is
in other respects it is in close agreement with it.
'

;

'

'

;

to differ from Nematocarcinus cursor^ A. MilneEdwards, only in the number and character of the spines
on the rostrum.

said

Family

8.

Stylodactylidce.

The second maxillipeds have a two-branched terminatwo pairs of trunk- legs have the arms
thumb and finger, long, slender,
and feeble. There is but one genus in the family.
The name eviStylodactijlus, Milne-Edwards, 1883.

tion,

and the

first

of the chela, the so-called

dently alludes to the very peculiar stiliform fingers in the
chelipeds, and the spelling follows the old-standing confusion between the Greek word cttvXos, a pillar, and the
quite distinct Latin word stilus, a pointed instrument.
The genus occurs both in the Pacific and the Atlantic.
The rostrum is a very long and conspicuous feature, in
Stylodactylus serratus, A. Milne-Edwards, having forty
spines on the upper and twenty on the lower margin, and
being just upon an inch long in a specimen of which the
entire length was two inches and three-fifths.
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Pasvphoeidce.

The rostrum is small or obsolete, the mandibular palp
two- or one-jointed or wantiug.
The trunk-legs carry
'

exopods.

The

in size to the

and fifth pairs are inferioi
two pairs of chelipeds, the fourth being

third, fourth,

generally smallest of all.
Three genera are included in this family by Spence
Bate, and a fourth has been established by S. 1. Smith.
One of these four is represented in British waters.
Pas{})hcea, Savigny, 1816, w^as established in a rather
casual manner in the footnotes to Savigny's celebrated
Memoires sur les animaux sans vertebres,' to receive the
'

Mediterranean species, Alplieus sivado, Eisso, which also
occurs in tolerably deep water off the coasts of England,
Ireland, and Scotland.
Bell says that Savigny gave no
description of the genus, but he does in fact refer to the
peculiarity that the appendages of the trunk exhibit exopods, as in species of SquiUa and Mysis.
Moreover, when
insisting on the pediform character sometimes shown by
the maxillipeds, he subjoins a note that 'the Alpheus
Sivado of M. Eisso has really twelve thoracic feet employed in locomotion.' Lastly, in a note to the description
of the maxillipeds of an Amphipod, he observes that in
Alpheus Sivado, the second joints of the two front chelipeds are united into the form of a lip, a peculiarity all the
more remarkable for its occurring in only one of the sexes.'
Subsequent writers do not appear to have repeated or ex'

plained this last observation.
The figures of this species
in Eisso, in Bell, and in the completed edition of Leach's
Malacostraca
(1875), are misleading as to the real
shape of the animal, which is strongly bent at the middle.
The mouth organs examined in a British specimen differ
considerably from those depicted by de Haan for this
species, but approach very closely those figured by Spence
Bate for his Fasipha^a cristata from the Fiji Islands. In
this genus the mandibular palp is wanting.
The second
maxillipeds are quite devoid of exopod, which Spence Bate
notes as very unusual in the Macrura.
Kroyer's Fasiphcea
'

'
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tarda has the apex of the telson cleft instead of truncate.
I. Smith), 1884, obtained from
a
depth of 1,342 fathoms in the North Atlantic, is much
larger than the type-species, since it attains a length of
between eight and nine inches. The apex of the telson is

Pasiplicea iJrinceps (S.

cleft.

Leptochela, Stimpson, 1860, is distinguished by having
a short one-jointed mandibular palp,' and the second
maxillipeds not pediform as in Pasiphma, but with the last
'

armed with long spines or hairs. The species are
not large, Leptocliela robusta, Stimpson, being only an inch
long, and his Leptocliela gracilis and Spence Bate's Lepto-

joint

cliela serratorhita

being

smaller.

still

Smith, 1884, has a very small and
slender mandibular palp,' composed of two nearly equal
joints.
In Orpliania tenuimdna^ Spence Bate, these organs
were not examined, the specimen on which the genus and
species were founded being unique and not very perfect.'
ParapasiplioJe^ S.

I.

'

'

Family

10.

Oodeopidce.

The carapace is short, produced to a long horizontal
The eye-stalks are short, the eyes large. The

rostrum.

mandibles are w^ithout palp
slender, and pediform.
The

the third maxillipeds long,
pair of trunk-legs are
chelate or subchelate and larger than the second, which
are simple.
This family was formed for a single genus, but may
perhaps receive a second.
Oodeopus, Spence Bate, 1888, starts with seven species,
but as they are all founded on immature auimals, their
actual characters remain vague, and with them those of
the genus and family.
The generic character makes the
first pair of pereiopoda large and chelate,' but a following
observation states that the most advanced specimen in the
collection shows a tendency to develop the first pair of
pereiopoda into a chela in the adult stage. All the other
specimens exhibit them in the simple form,' which Spence
Bate no doubt rightly takes to be a still more immature
'

'

;

'

'

first
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The genus is compared with Rachitia spinalis^
Dana, a young animal taken in the Atlantic, which, however, differs in having the rostrum short, in the first pair
of antennfB having only a single flagellum, and in the
form of the telson.' The name OodeojJus perhaps alludes
to the circumstance that in some of the specimens the feet
wore beginning to swell or bud out, but for swollen feet
the Greeks had already provided the name CEcUpin^, and
Dana had already used this name for another genus of
prawns, and other naturalists had used it for other purposes before Dana. The alternative derivation of Oocleopt(s,
as meaning with feet on the ground,' seems to make the
condition.

'

'

name

entirely pointless.

Aidonomceci, Risso. 1816, mav here be mentioned as a
genus of which the position is obscure. It is described as
having the first pair of trunk-legs chelate, the second
simple.
Risso distinguishes it from Alpheus and Nika.
Milne-Edwards places it next to Ponton ia, Victor Carus
puts it between Anchistia and Pandalus. The type species
was named Aidonow^cea Olivii by Risso, but as he makes
Cancer glaher, Olivi, a synonym, it is hard to see why it
should not be called Autonomcea glaber. Jonathan Couch
in his Cornish Fauna is quoted by Adam White and
This species has been
S pence Bate as saying of it
hitherto unknown as British, but I have examined several
specimens taken from the stomachs of fishes, from the
depth of fifteen or twenty fathoms. Some of these were
of larger size than described from the Mediterranean
one, not the largest, measuring three inches from snout to
tail, with antennoB of the length of five inches.'
:

Legion

4.

'

HaplopocUnea.

All the trunk-legs are similar in structure to each
simple, six-jointed, with the fifth joint not sabdivided, and all but the last pair carry exopods.
other,
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Fa mily Hedarthrop idee
As this is the only family, its characters are those of
the legion. The four genera assigned to it were instituted
at the same time as the family and legion.
Procletes, Spence Bate, 1888, meaning
Challenger,'
is represented only by two specimens, the one here de'

FiG.

21.— Prodetes hiangulatus, Sp. Bate

[Chall. Rep.].

which is just two-thirds of an inch long, and which
described as Prodetes hiangulatus^ the other Prodetes Ellioti^ which has a smoother carapace, a shorter flagellum,
and a longer telson, being described, it seems, only from a
drawing, not from the original specimen taken by the late
Sir Walter Elliot, years ago, off the coast of Coromandel.
Icotopus and Hedarthroims proclaim their adhesion to
the family by the meanings of the names, the former
signifying with similar feet,' the latter with six-jointed
feet.'
The fourth genus which Spence Bate establishes in
this family, Eretmocdris,
the oar-shrimp,' in allusion to
the provision of exopods or swimming-branches, is presumably founded on immature specimens, since it is observed that the first three pairs of appendages in this
genus, the eyes and two pairs of antennae, are attached to
a portion of the cephalon projected in front of the carapace,
which still retains the embryonic ocellus.' The animals
have a very striking appearance from the unusual and

picted,
is

'

'

'

'

A TRIBUTE TO SPENCE BATE
surprising

maximum

length of the eye-stalks.

This
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reaches

its

in Eretmocaris longicaulis (see Plate XIII.), so

The
as comparative measurements are concerned.
specimen, it is true, is less than a quarter of an inch long,
if the eyes are not counted in, but the length is doubled
if they are, for these stalked eyes are more than a quarter
of an inch long, a proportion between the organ of vision
and the rest of the body which probably no other animal
in the world can boast of.
In quitting at this point the assistance of Mr. Spence
Bate's Report on the Challenger Macrura,' it is right to pay
a tribute to the vast labour which that work must have
involved, and to the great ability shown in it although
amidst many inaccuracies and much want of method.
Unfortunately the nomenclature which Mr. Spence Bate
adopted makes it sometimes more difficult to read his
He
descriptions than those written in a foreign tongue.
formed the grand conception of giving one invariable
name to each part of a crustacean, as it might appear
under every possible modification, throughout the whole
class.
For the comparative anatomist no scheme could be
more valuable, but for the students of different orders
there is always the chance that such an arrangement

far

'

be irritating and repellent. The name that may
itself as obvious and natural in one group
becomes wholly inappropriate in another. Supreme skill
might override many difficulties by inventing terms of
great simplicity, not inappropriate to any group by being
especially appropriate to none.
But simplicity seems to
have been the very last thing considered in Spence Bate's
terminology, and though such words as phymacerite,
psalistoma, and stylamblys, may help to curtail the length
of descriptions, they are only too likely also to curtail the
number of those that read them.

will

commend
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CHAPTER XVIII
SUB-ORDER

III.

—SCHIZOPODA

The mandibles have generally an elongate *palp.* The
Becond and third maxillipeds are similar in general structure and function to the series of trunk-legs, the whole
seven pairs of appendages, and in general the first maxillipeds also, being provided with well-developed exopods or
swimming-branches. There are no chelipeds. The ova
are carried by the female beneath the trunk, either with
or without the protection of marsupial plates, and generally one or two of the larval stages are passed through
The males are
before the hatching of the young animal.
generally distinguished by a special appendage on the first
antennae and by larger pleopods.
The name Schizopoda., cleft-footed,' refers to the
double character borne by so many of the appendages, in
which the main stem or endopod is more or less ambulatory
and the exopod is adapted for swimming. The affinity
which the Schizopoda show to some of the Macrura, such as
the Pasiphfeidte, and the definite opinion of Mr. Spence
Bate that they ought to be included as an aberrant group
among the Macrura dendrobranchiata, have been already
Whether they should stand just inside or just
noticed.
outside the sub-order of the Macrura, is a nice point of
classification for the learned to decide.
Four families are at present included in the Schizopoda,
the Lophogastridge, Eucopiidge, Euphausiidee, and MyBut on the one hand a suggestion has been made
sidje.
that two forms hitherto assigned to the Mysidae may require the institution of a separate family, and on the other
hand Mr. G. M. Thomson, the well-known naturalist of
'
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Dunedin, New Zealand, lias informed me by letter that
among specimens which he collected in Tasmania during
January, 1892, 'one is especially interesting, a freshwater
Schizopod from the very summit of Mount Wellington,
that is, from a height of 4,000 feet, and that this crustacean is quite unique, and will require a new family all
to itself.'
Writing again, he tells me that the animal has
no carapace, but is divided like an amphipod, so that he
lias named the genus Anaspis, which means
without a
'

From

the available information, therefore, it is not
difficult to predict that the number of Schizopod families
will in the near future be augmented from four to six.
shield.'

Family

The carapace

1

Lopliogastridce.

.

rather large, more or less calcareous,
loosely covering more or less of the trunk, the segments
of which are well defined dorsally.
The first maxillipeds
are robust, with exopod imperfectly developed or wanting,
the epipod very large and projecting within the branchial
cavity.
The second maxillipeds have the terminal joint
obtuse. The six following pairs of appendages are uniform
and ambulatory, with well-marked finger. The branchiae
are arthrobranchige, very complex, arborescent, consisting
of three or four principal branches, the innermost largest
and freely projecting beneath the trunk, and of others
covered by the carapace
the hindmost pair are rudimentary or wanting. The marsupium or maternal pouch
consists of seven pairs of plates.
The pleopods are well
developed in both sexes, uniform, natatory. The developis

;

ment

is without any free metamorphosis.
G. 0. Sars, from whose exceedingly valuable report on
the Challenger Schizopods this definition is adapted, allots
four genera to this family.
Lopliogadei\ Michael Sars, 1856, still possesses but a
single species, Lophogaster ti/picus, M. Sars, which at
present is only kno^vn from the North Atlantic and the
South Atlantic, without having been discovered in intermediate positions. It is recorded by Canon Norman from
the Shetland Isles.
Its sculptured carapace has a short
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and broad tridentate frontal plate, and leaves the last
The scale of
seo-ment of the trunk dorsally uncovered.
the second antennae is broad and heart-shaped with a
The elongate telson terminates in
fringed inner margin.
some strong spines and a little serrate plate.
Geratolepis, G. O. Sars, 1883, has also only one species,
Ceratolejns hamata^ which much resembles the preceding,
but its hard and large carapace leaves no segment of the
trunk uncovered. The scale of the second antennae is
narrow and flexuous, forming a sort of hook on either
margin, with no fringe of hairs, and the telson is not
truncate at the apex but cleft into two diverging lappets,
somewhat resembling the tail of a swallow.' The single
specimen was scarcely half an inch long, and hence the
smallest of the known Lophogastridas, and, though its
organisation seems to mark it out as a deep-sea form
like the rest of the family, it was in fact taken at the
'

surface of the Pacific.
Gnathojjhcmsia, v.

Willemoes Suhm, 1879, has a
parchment-like integument, the carapace in front drawn
out into a long spear-shaped and denticulate rostrum, and
The
behind in general into a backward pointing spine.
greater part of the carapace, as in the genus Nehalia,
would appear to form, so to speak, merely a loose mantle
arching the back and sides of the trunk, and within which
the body is freely movable.' This part is surmounted by
two longitudinal keels on each side. On the upper side
of the eye-stalk there is always a small prominence called
Of the first antennae the outer
the ocular papilla.
flagelluai is very long and so compressed as to be almost
The scale of the second antennae is
ribbon-shaped.
variable.
The first maxillae hav^e on the outer side of the
basal part a two-jointed palp,' which, contrary to what
is the case in the other Podophthalma, is bent directly
backwards. Though looking like an epipod, this appears
Both joints are armed with
to be part of the endopod.
setae or bristles, those on the second joint elongate, the
apparatus being no doubt destined to sweep the branchial
cavity, as is the case with the similar formation in the
'

'
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tlie Isopoda.
The second maxillae
exhibit exteriorly at the base a very conspicuous mammilliform prominence, which Sars supposes to be a

Cumacea and some of

Dr. v. Willemoes Suhm considered
an accessory eye, and hence gave the genus a name
meaning light in the jaw,' which is equally appropriate
The
to the new explanation of this curious prominence.
lamellar exopods of these maxillae fit pretty closely into

phosphorescent organ.
it

'

the lateral emargination of the carapace at each side of
the buccal area, forming, as it were, a kind of piston, by
the oscillatory movements of which the postero-anterior
current of water produced beneath the free portion of the
carapace may be regulated.' The first maxillipeds have
the basal part much widened, the indistinctly separated
second joint in some species carrying a rudimentary
exopod, but not in others the basal joint has an epipod,
a freely movable membranous plate, projecting within the
branchial cavity.
This,
as in Lop/iogaster, is of very
considerable size, almost equalling in length the whole
maxilliped, and exhibits a narrow lanceolate form, the
apex being somewhat recurved. Its function, too. is more
properly to produce, by its rhythmical movements to and
fro, the cmTent of water flowing beneath the free portion of
the carapace, and bathing the gill-branches attached outThe seven following pairs of
side the bases of the legs.'
appendages have the fifth joint elongate, the exopod developed into a powerful swimming branch, of which the
base is muscular and the terminal part multiarticulate and
setiferous.
The complex branchiae are strongly developed
at the bases of all the pairs, except the last, on which
they are small and rudimentary. The pleopods in both
sexes are developed in the same manner as powerful
swimming organs. The sixth segment of the pleon has a
transverse suture, as in LopJiogaster.
The telson is large,
channelled along the middle, and after tapering to the
apex there ends in an almost semilunar projection. Of
this strange genus nine species are now known, ranging
in depth from 255 to 2,200 fathoms, and over almost all
the ocean. The first species described was called Lo^lio'

;

^
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by Dr. Dolirn in 1870. This is the largest
specimens measuring rather more than six
inches, while those of Gnathophausia gigas, v. AVilleuioes
Suhm, measure rather less than six inches. Vivid red
and magnificent carmine appear to be the prevalent
colouring in the genus.
It is probable that the two
species mentioned, too-ether with two others, calcarata,
Sars, and gracilis, v. Willemoes Suhm, will be eventuallyretained in this genus to the exclusion of the other
species, which are destitute of the rudimentary exopod on

gaster ingens
species, the

the

first

maxillipeds.

is accepted by Sars from the drawings
and manuscript notes of v. Willemoes Suhm, but there
was no specimen in the Challenger collection by which to

Chalairispis alata

control these records.

Family

2.

Eucopiidce,

The carapace

is very large, membranous, with the
margins produced over the base of the pleon. The
segments of the trunk are all well defined. The first

lateral

maxillipeds are nearly as in the Lophogastridas the three
following pairs of appendages are inclined towards the
parts of the mouth, and have a rather short and powerful
structure, while the next three pairs are exceedingly long
and slender, with nearly straight acute fingers, the remaining pair being shorter and less slender, not at all prehenThe branchise, marsupium, and pleopods are nearly
sile.
The development is unknown.
as in the Lophogastrid^.
The family contains but one genus.
JEucopia, Dana, 1852, has but a single species, Eucojna
This has no rostrum the eyes are small,
australis, Dana.
the scale of the second antennae large, the mandibular
palp very slender, the first maxillae with no reflexed appendage, the second with a very large strongly fringed
The first maxillipeds have a rather small exopod,
exopod.
but the epipod enormously developed, lanceolate in form,
and of a very soft and almost spongy structure.' The three
pairs of legs preceding the last, remarkably long and
;

;

'

'
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slender as they are, would not seem, it is said, *to be
specially adapted for the usual ambulatory motion, but are
more likely used for the purpose of seizing hold of any
delicate submarine objects, as Hydroids or Crinoids, fixed
at the sea bottom.'
In preserved specimens these limbs
are geniculate between the third and fourth joints.
Their
fingers, though nearly straight, bend back against the
spines of the preceding joints, and may thus be very
efficiently prehensile.
Dana's specimen was obtained
from the stomach of a penguin in the Antarctic ocean, a
habitat which gave little reason to suspect the actual distribution of the species.
According to the Challenger researches it ranges from Japan to the Southern Ocean
and from the Southern Ocean to Nova Scotia, preferring
depths between 1,000 and 2,000 fathoms, though descending lower and mounting higher. It is presumed that the
spev^men snapped up by the penguin must have made au
excursion to near the surface.

Family 3

.

JEupliausiidoi,

The carapace is rather small, not calcareous, firmly
connected with the trunk dorsally, only the last segment
being completely defined above. The first maxillipeds are
pediform, elongate, with well-developed natatory exopod,
the epipod rudimentary or wanting.
The seven following
pairs of appendages are generally uniform in structure, not
effectively ambulatory, geniculate and densely setose, without any distinct finger, the hinder pairs more or less imperfectly developed.
The branchiae are podobranchia3,
wholly uncovered, digitiform-arborescent, the hinder pairs
rather complex, sending off a branch beneath the trunk.
The egg-pouch, when present, is under the hinder part of the
trunk, single or double, not formed by marsupial plates.
Tl^e pleopods are strongly developed in both sexes, natatory,
with a secondary lobe on the inner branch the first two
pairs are sexually modified in the male. The telson is very
slender, tapering to an acute point, and carrying two large
spiniform slightly divergent appendages, affixed at some
;

A HISTORY OF EECENT CRUSTACEA

262
distance

from

ttie

apex,

but generally reaching much

Luminous globules are generally present on
various parts of the animal.
The heart is furnished with
six pairs of lateral slits or venous openings.
The development is complex, the larva after hatching passing through
beyond

it.

the Nauplius- and Zoea-stages.
Eight genera are included in this family, three of which
are represented in the British Fauna.
MijjJiausia, Dana, 1852, which means 'a bright light,'
was so called in reference to the luminous character which
all the species of this genus share with most others in the
same family. This genus is distinguished from the rest
by having the last two pairs of legs quite rudimentary,
although the branchias are well developed. By the numerous species it is almost universally distributed.
It is
pelagic in habit, that is to say, its members occupy the
surface of the ocean when it suits them.
They mayor may
not descend to great depths, but often, and especially at
night time, they are to be found in great profusion at the
Euphaiisia pellucida, Dana, a colourless species,
surface.
was met with in almost every tract of the ocean traversed
by the Ghallenger^' and has also been taken in the Mediterranean and off the coast of Norway. Eupliausia superha,
Dana, from the Antarctic Sea, has its whole body, except
The
the legs and branchiae, tinged with a brilliant red.
luminous globules in these animals were at one time supposed to be accessory eyes, but Sars regards them as constituting
a very complicated and peculiarly developed
luminous or phosphorescent apparatus.' They are very
conspicuous in the living animal by reason of their beautiThe pigment coats
ful red pigment and glistening lustre.'
only the hinder half of the globule, which is filled up with
cellular matter enclosing a bunch of iridescent fibres, while
the front hemisphere is quite pellucid and contains a highly
'

'

'

refractive lenticular corpuscle.

This

last is

supposed to

as a condenser, producing a bright flash of light, the
direction of which admits of being changed at the will of

act

^

the animal, by simply rolling the organ by means of
muscular apparatus.'

its
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[^Boreop7iausid]^G. 0. Sars, 1883, has tlie basal joint of
antennae without an apical leaflet. It vvas esta-

tlie first

blished to receive two nortliern species, which had been
successively placed in the genera Thysanoj^oda and Ea-pliausia^ and which are now BoreojjJumisia inermis (Kroyer)
and Boreophaiisia llaschii (Michael Sars). Both are found
in Scottish waters, and since Norman identifies Boreophaiisia Baschii with Bhoda Jardineana, G. Sim, 1872, it seems
that the generic name ought to be Bhoda.
Th.ysnnopoda^ Milne-Edwards, 1830, has only the last
pair of legs rudimentary, and even these have a well-

developed exopod
that precede them.

the last pair but one are like those
All the true branchiae are provided
with an anteriorly bent branch.
The type species is
Thysanopoda tricuspida, Milne-Edwards.
The British
species Thysanopoda Goiichii, Bell, and various others have
been transferred to different genera.
Nydiphanes^ G. 0. Sars, 1883, which means 'one that
shines by night,' like Thysanopoda^ has only the last pair
of legs rudimentary, but the preceding pair are a little
imperfect, being devoid of the three terminal joints.
In
both pairs the exopod is developed in the male, but wanting in the female. The basal joint of the first antennae
carries a peculiar reflexed leaflet at the apex. Nydiphanes
norvegica (Michael Sars) is reported from the Firth of
Clyde as abundant and fine everywhere in deep water, on
a muddy bottom, as far up as Loch Goil.
Young specimens are said to be not uncommon at the surface in the
Firth of Forth, especially in winter and spring. In certain
districts it forms an important part of the food of the
herrings.
specimen has been taken alive on the shore at
low water in North Devon. Nydiphanes Gouchii (Bell) is
distinguished from the preceding species by having no
lateral spines on the carapace and by having a spine over
the base of the telson.
It is recorded from Cornwall and
;

A

Banff".

Very

like it is

Nydiphanes

australis,

Sars, whicli

appears to be restricted to the Australian seas. In describing this species Sars says that two of the female
specimens were ovigerous, a condition seldom met with
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amon^ preserved specimens of Eupliausiiclse. The two

coni-

by side between the last two pairs
of appendages of the trunk, do not consist of iDcubatory
lamellag, as in other Schizopoda, but merely of an exceedingly thin membrane, derived, it would seem, from some
glutinous fluid issuing along with the ova and coagulated
by the action of the sea-water as a delicate envelope surrounding and keeping the ova together during the emcal ovisacs, placed side

'

bryonal development.' The curious fact is noticed that of
the northern species the specimen of Nycti2')hanes Couchii
figured by Bell in his History of British Crustacea is the
only ovigerous one that has as yet been recorded.
Be)it/ieuphausiaj Sars, 1885, has all the legs distinctly
developed, and though the last pair are rather short, they
have both branches of a structure similar to that of the
preceding pairs.
The single species, BeiitJieupJumsia
amhlyops, Sars, has small and imperfectly developed eyes.
The three specimens on which it was founded were taken
from depths between 1,000 and 1,800 fathoms, and appear
to be devoid of the luminous globules found in so many
other members of this family.
21iysano6Ssa, Brandt, 1851, has the last pair of legs quite
rudimentary, and the preceding pair exceedingly small,
devoid of the three terminal joints.
On the other hand,
the second maxillipeds are very elongate, much longer
than the following legs. They have the last two joints
armed with spiniform bristles on both margins.
The
eyes in this genus are of a somewhat irregular form, with
the cornea divided, as it w^ere, into two compartments by
a transverse constriction.
The tyj^e species, Thysaiioessa
loncjvpes, Brandt, from the Siberian Sea, is identified by
Norman with the earlier Thysanopoda nefjlecta, Kroyer.
Sars lias added a southern species, Thysanoessa macrura ;
a wide-ranging species, Tlrysanoessa ^m/ttW«, which is found
in the Mediterranean
and two from the coast of Norway,
which he has named horealis and tenera. Dr. H. J. Hansen,
however, having examined Kroyer 's specimens in the Copenhagen Museum, has come to the conclusion that
Thysanoessa horealis^ Sars, should be called Thysanoessa
'

;

'
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(Kroyer), and that Thyscmoessa tenera, Sars,
be named Tkiiaanoessa longicauclatcb (Kroyer).
The latter species was supposed by Sars to belong to his
genus Boreojjhaiisia, on the faith apparently of Kroyer's
figures drawn from a defective specimen.
Both neglecta
neglecta

should

and longiccmdata are known from British

localities.

Nematoscelis, Sars, 1883, agrees in many respects with
Thysanoessa, but has the second maxillipeds, or first legs,
as Sars calls them, far more remarkably elongated and
almost filiform. In the type species, Nemaioscelis onegalops,
Sars, they are described as having little or no armature,
except a bunch of peculiar spinitbrm seta3 at the apex.
But Norman points out that in British specimens the
fourth joint has several hooked spines, which look as if
they might hold the sixth joint when bent back upon the
fourth.
Should this form hereafter prove distinct, he proposes for it the name JioreaUs already published, but without description, in 1872. The genus is distinguished by the
enormous development of the eyes, of larger size, perhaps,
than in any other known form of Podophthalmia,' the remark applying to the actual eyes, and not to the stalks
'

which are quite

short.

Stylncheiron, Sars, 1883, has the third maxillipeds, or

second legs, greatly produced, the two terminal joints
being armed with spiniform bristles and spines, and the
two forming together a kind of grasping organ. The last
pair of legs are quite rudimentary, and the two preceding
pairs are incomplete.
In this genus the mandibles have
no
palp,' the first maxilUe no exopod, and the first
maxillipeds no epipod.
The ovisac is single. One of the
species, Sti/locheiron longicorne, Sars, has been taken both
in the Mediterranean and south of the Cape of Good
Hope. Chun notes that in his mastigovhorum the luminous organs are bright red.
Messrs. G. Brook and W. E. Hoyle follow up the
labours of Clans, Metschnikoff, and Sars, by tracing the
Euphausid larva through seven stages (1) the NaiqjUtis,
with body oval, unsegmented, median unpaired eye, first
antennge (long) simple, second antennae (long) and man'

—
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dibles (short), both the latter being biramous

and natatory

(2) a second Naiirplius stage, in which maxillae and maxillipeds appear as bud-like rudiments ; (3) Metanauplms^ with

the carapace commencing, and the mandibular legs lost
(4) Calyptojjis, with body divided into two regions, and
much other development, but eyes not mobile, and no trace
of legs or pleopods
(5) an unnamed intermediate stage,
in which the eyes become stalked and mobile (6) Fur cilia,
with the compound eyes more fully developed, and the
anterior legs and pleopods taking form
(7) Cyrtopia,
in which the flagellum of the first antennae becomes
elongate and distinctly articulate, so that these appenIn
dages cease to serve the purposes of locomotion.
their metamorphosis,' the authors say, 'the Euphausiidae stand almost alone, and none of the later larval
stages are identical with the Zoeaand other larvae of Decapods. They commence their larval life in the Nauplius condition, a type of larva frequent in other groups, particularly
among the Copepods, Cirripedes, some Decapods, and various parasitic forms. The larval function of the antenna3 is
retained until the commencement of the Cyrtopia stage,
a feature which is not usual among the Crustacea.
The
Calyptopis stage, in which the compound eyes, while
undergoing development, are covered by an anterior expansion of the carapace, is a remarkable one, which, so far
as we know, is only met with in one other group, an
aberrant section of the Decapods, including Lucifer &c.,
where this condition obtains in the Protozoea stage.' The
names of the so-called Calyptopis, Furcilia, and Gyrtopioj
stages have been adopted from three supposed genera,
established by Dana, who assigned the first two to the
Mysidge, and the third to the Euphausiidte, all of them, in
fact, representing stages in the development of the latter
;

;

;

'

^

family.

Family

4.

Mysidoe.

The carapace is generally rather small, loosely covering
the trunk behind, of which the segments are distinctly
defined,

though narrow and crowded

dorsally.

The

first
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maxillipeds tave usually a natatory exopod, and an epipod
projecting within the branchial cavity. The second pair are
modified to serve the mouth.
The remaining appendages
of the trunk are uniform, rather feeble, the terminal part
generally subdivided into short setiferous articulations,
the finger being small or wanting.
There are no true
branchise. The marsupium is composed of seven or more
often of only two or three pairs of plates.
The pleopods in the female are as a rule quite rudimentary, in the
male either natatory or modified for sexual purposes. The
inner branch of the uropods usually contains an auditory apparatus.
The development is without any free

metamorphosis.
The eighteen genera included in this family by Sars
in 1885 are Mi/sis, Latreille, 1803, Siriella^ Dana, 1850,
Promysis^ Dana, 1850, Andddlus, Kroyer, 1861, Ileteromy sis, S. I. Smith, 1874, Petalophthalmus, v. Willemoes
8uhm, 1879, and the following twelve all instituted by
Sars himself, Amhlyopsis, Boreomysis, EryiliroiDS, Hemimysis,
Leptomysis, Mysideis, Mysidojms, Parerythrops, Pseudomma,
under the common date of 1869, Mysidella, 1872, Meter opsis,
1876, and Euchcetomera, in 1883. The list (no doubt accidentally) omits a nineteenth genus, PsPMdomy sis, Sars, 1880,
and a twentieth, GastTOsaccus^ Norman, 1869, from which
yet another has been severed in Haplosti/his, Kossmann,
1880. From Siriellci Claus has separated Pseudosiriella, in
1884. YvoiR Mysideis Norman in 1892 distinguishes 8tilomysis, and in the same year recognises Macromysis, White,
1847, Neomysis, Czerniavsky, 1882, and a new genus
8chistomysis, as distinct from My sis.
Thus with Arctomysis, Hansen, 1887, added since Sars drew up his list, and
with Arachnomysis, Chun, the number of genera, if all are

But further, Noraccepted, amounts to twenty-eight.
has called my attention to Czerniavsky 'sMonographia
Mysidarum, 1882-3, in which several new but not always
well-founded genera appear.
One of these preoccupies the

man

name Ardomysis,

so that Hansen's genus must be re-named.
Macromysis also must yield to the rather queer but much
earlier generic name Praunus, Leach, 1813, of which the
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unabashed author himself remarks that this genus was
instituted by Mr. Leach, who has derived the name from
the English word frawn.^ He assigned to it the species
flexuosus^ Muller, and integer, Leach.
Petalophthalmus was so called from having the eyes
'

leaf-like.

They

are described in the single species, Petal-

ophtlmlmus armiger^ as 'quite rudimentary, without any

pigment or visual elements, constituting
merely two thin and pellucid lamellae, of an oblong form,
and mounted on very short and narrow pedicles.' The
species was obtained in the tropical Atlantic from a depth
The telson is not incised at the apex.
of 2,500 fothoms.
The male is distinguished by the astonishing and perhaps
unique development of the mandibular palp,' and by the
lamellar prolongation of the fourth joint in the first and
second maxillipeds, the first pair being, contrary to the
custom in this family, devoid of exopod and epipod. A
female with seven pairs of raa.rsupial plates has been, perhaps incorrectly, assigned to this species.
For the preoccupied Arctomyds, Hansen, I propose the
name Hansenomysis. It has a short carapace, the mandibles with prominent cutting edge, long molar tubercle,
and very large palp,' the first maxillipeds without
exopod, and with none of the joints expanded, but with an
epipod, the second maxillipeds with a small ovigerous plate
at the base, and the short fourth joint expanded into a
The three following pairs of appendages are
large plate.
very slender, with a short hairy terminal joint, and there
is a very long, sharp, bare nail on the next three pairs.
Hansen considers that his IIa7isenomysis Fgllm and the
Quale of V. Willemoes Suhm's Petalophthalmus armiger
might form a separate family in the Schizopoda. The supposed female of the latter species he regards as belonging
to Boreomysis scyplioiJS and not to Petalophthalmus.
Boreomyds^ of which the type species is Boreomysis
arctica (Kroyer), taken off the coasts of Greenland and
Norway, includes among others Boreomysis scyphops^ Sars,
which is far from being only a boreal Mysis. It was in
fact first met with by the Challenger at great depths in the
trace either of

•
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Soutliern Ocean, in 1,950 fathoms, at latitude 53° 55' south,
but afterwards it was taken at a depth of 1,11-0 fathoms,
north-west of Finmark, by the Norwegian North Atlantic
Expedition. This is one of the instances in which a species
has only been found far to the north and far to the south,
yet it seems hasty to infer that such species will not in
time be discovered in many intermediate localities. Boreomysis scyiolioijs is gigantic for a Mysidan, attaining a length
of more than three inches.
In this genus there are seven
pairs of marsupial plates, which are attached to the second
maxillipeds and the following limbs.
Apparently all the
rest of the Mysidse are content with a much smaller number of incubatory lamella.
Boreomysis is without the
abnormal characters of the male found in Petalojjhthahnns,
and it has the telson apically incised.
Amblyojjsis was altered into Amhlyops by Sars in 1872.
The name has reference to the character of the eyes, which
are 'imperfectly developed, transformed into two immobile

extending horizontally in front of the carapace and
contiguous in the middle.' There are only two species,
the Norwegian AmhJyojms abbreviata, and from the
Southern Ocean Amblyo]jsis crozetii. In this genus the
legs are tolerably strong, having the sixth joint subdivided
into three articulations, and the terminal joint unguiform ;
the telson is not incised at the apex.
Paeudomma has the eyes quite rudimentary, forming
merely broad petal oid expansions of the ocular segment,
partly connate in the middle, and not exhibiting the slightest
trace of pigment or visual elements.'
Here the legs are
exceedingly slender, the sixth joint subdivided as in the
preceding genus, but the terminal joint obtuse, not unguiform. The telson is not incised. Three northern and two
southern species have been described, Pseudomma truncafiim, S. I. Smith, being arctic, and Pseudomma Sarsii, v.

plates,

'

Willemoes Suhm,

antarctic.

Mysis, as understood prior to the recent restriction of
the genus, has the sixth joint of the trunk-legs subdivided,

and the fourth pair of pleopods in the male developed into
long backward-directed

stilets,

the third pair being also
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generally unlike those in the other sex, but the three remaining pairs usually simple and rudimentary like the
pleopods of the female. The telson is either incised or whole
at the apex. The very numerous species may be distinguished by the general shape, by the structure of the scale
of the secoud antennae and its size in relation to the

peduncle of the first antenn£e,by the number of articulations
in the subdivided joint of the trunk-legs, by the shape of
the telson and its length in relation to the uropods, and by
the structure of the fourth pleopods in the male.
Several of the species occur in British waters, but only
two of them are definitely described in Bell's History of
the British Stalk-eyed Crustacea,' namely Mysis flextwsus
(Miiller), under the name of Mysis chamceleon, J. Vaughan
Thompson, which has the telson incised, and Mysis vulgaris,
Vaughan Thompson, which has the apex of the telson undivided, and which may be the same as the Pnmnus inMijsis negleda, Sars,
teger of Leach, from Loch Ranza.
has been taken by Norman at the Channel Islands, and is
Meinert
reported by Dr. Henderson from the Clyde.
does not feel sure that it is distinct from Mysis flexuosus,
he having often met with individuals which seemed to
be links betv/een the two. Norman groups them both
with Mysis inermis, Rathke, a species found in Shetland,
observing that all three are distinguished by an antennal
scale which is long, lanceolate, subparallel-sided, and having
the apex scarcely produced beyond the unciliated external
margin, but that in jiexuosus the scale is seven or eight
times as long as broad, in negleda about five times, in
Mgsis spiritiis, Norman, has
hiermis about four times.
the eyes on long stalks, the spines on the inner branch
of the uropods closely crowded, the fourth pleopods in the
male with the first three joints subequal in length, and
On the other
the last joint subequal to the fourth.'
hand, Myds ornata, Sars, has the eyes short, the spines on
the inner branch of the uropods not crowded, the fourth
pleopods in the male, with 'the outer branch very like
that of M. sinritiis, but the third joint is much longer than
either of the two first, which are subequal ; fifth joint not
'

'
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fourth.'
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Mysis Helleri,

Sars, a Mediterranean species also found at the

Chanoel

Islands and on the coast of Devon, is very like in general
character to Mysis spiritus, from which, Norman observes,
it may be at once distinguished by the very short and
nodulously swollen first articulation of the subdivided sixth
joint in the trunk-legs.
Mysis Lamornce, Couch, has the
telson deeply but narrowly cleft.
Mysis arenosa, Sars, is
a small species in which the pleon is shorter than usual,
the eyes are short, the fourth pleopods of the male do not
reach the apex of the telson, the incision in the telson is
about one-fourth of its length. This species, first described
from the Mediterranean, has since been found in South
Devon and in Scotland. Thus nine species of the genus
have been assigned to the British Fauna. In the Annals
and Magazine of Natural History for September, 1892,
Canon Norman has distributed these species among four
genera, in w^hich the distinctions depend chiefly upon the
remarkable and varied modifications of the pleopods in the
'

'

male sex, and upon the form of the antenna! scale. Under
this arrangement the species Jiexuosus, negleda^ and inermis,
are referred to Macromysis ; spintus, ornata (including /ie?-villei), arenosa, Helleri, and Parheii, to Schistomysis
and
vulgaris to Neornysis.
Mysis Lamornce is transferred to
Ilemimysis.
As already observed, for Macromysis must be
substituted the older name Fraunus. The species Farkeri,
Norman, 1892, from South Devon, is a new one. It is
very near to Schistomysis spiritus, from which it may be
distinguished by the more twisted and bent inner uropod,
armed with about fifteen spines on the inner margin,
increasing in size from the base of the appendage.
In
Schistomysis the antenna! scale is sub-rhomboid a! with
the apex greatly produced beyond the spine of the un(;iliated
external margin in Neornysis this scale is ciliated on both
margins, and runs out to a spine-like apex. The species
Themisto longispinosa, Goodsir, and Themisto hrevispinosa,
Goodsir, from the Firth of Forth, are evidently male forms
of the genus Mysis, but their specific identity has not been
;

_

,

;

determined.

The generic name Themisto

is

preoccupied.
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The Greenland

species, Mysis oculcdus (0. Fabricins), is

of special interest on account of the variety relida, Loven,
found in great hordes in several of the large freshwater
lakes of northern Europe, descended, it is supposed, from
ancestors which occupied those regions when the waters
were still salt and in connection with the open sea. In
Mysis relicta the antennal scale is elongate, ciliated all

Fl(i.

22.~Miisis

the

lirst

relief a,

Lovcn,

maxilla [Sars],

Fig. 23.— Mysis relicta, Loveu, the second maxilla.

round.

Norman

Ireland,

and by

has obtained

it

from Lough Neagh in
genus Mysis

this discovery provides the

with at least one representative in the British fauna, after
despoiling it of all the rest.
Histoire des
Sars, in his
Crustaces d'eau douce de Norvege,' has given a most
elaborate description of this species, illustrated by highly
'

finished

and most instructive

plates,

and more recently

it

has been studied by Hansen with his accustomed acuteness.
TJie accompanying figures in the text are copied
from Sars. Others from the same author are given in
Plate XIII. on a reduced scale.
Macropsis^ 'the long-eyed,' is the only other genus
agreeing with Mysis in the characters of the pleopods of
the male, and it is distinguished from Mysis both by the
extremely elongate eyes and by the structure of the first
antennc^, which, in addition to the two flagella and the
setose appendage usual in the males of this family, have
the apex of the peduncle armed witli yet a fourth process,

PI.

M.

xlil.

relict a

Section ofEye
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ending in a single long seta. This
process is not met with in any other genus.
The telson
There is only a single species
is not incised at the apex.
known, Macropsis Slabheri (van Beneden), first described
by Slabber, as a shrimp with trumpet-like eyes. It belongs
to British and most other European coasts.
Slabber was
not a little struck by its organisation, and van Beneden improves the occasion by observing that in a steamengine on a railway we admire the marvel of human industry that has contrived its complicated parts, but that,
if such a locomotive were comprised in a grain of sand, if
we could see several of its kind deploying with precision
in a drop of water, we ought to be far more excited to
astonishment and admiration.
Heteromysis, of which the t\"pe is the American, British,
and Norwegian species, Heteromysis formosa, S. I. Smith,
is distinguished from almost all other Mj^sidse by having
the pleopods rudimentary in the male as well as the female,
and also by having the third maxillipeds much stronger
than the rest of the legs and ending in a sort of subchelate
finger, which induced Sars to call the genus Chiromysis,
the Mysis with a hand,' before he knew that it had been
otherwise named by Professor Smith.
The telson is inthin, narrowly conical,

'

cised.

Mysidella is said to stand nearer to TIeteromysis than
any other genus, but with the first instead of the
third maxillipeds strongly built and peculiar.
It has the
body short and stout, the scale of the second antennae
small, obtusely lanceolate, and fringed with hairs on both
margins. The upper lip is obtuse in front, and deeply
incised behind
the mandibles have a large cutting plate
which is quite simple, without any teeth. The legs are
small and weak, the genital appendages of the male being
very elongate. The pleopods in the male have the same
rudimentary structure as in the femxle. The telson is
short, not deeply incised, and finely aculeate on the hinder
portion of each lateral margin.
It includes the two Norwegian species, typica and typlilops, of Sars.
Mysidopsis has the scale of the second antennae fringed
to

;

21
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with hairs on both edges. The molar tubercle, which in
Mysis is large, has here become obsolete. The pleopods in
the male are all natatory. The telson is truncate except in
one species. The type species, Mysidoi^sis didelrphys (Norman), is British, as are also Mysidopsis gihbosa, Sars, and
Mysidojms cmgusta, Sars. All three are also Norwegian,
and the last is unique in having no spines or teeth or setae
within the cleft of the telson. Mysidopsis hibernica, Norman, 1892, has only been taken at Valentia in Ireland.
Mtjsideis insignis^ Sars, agrees with the preceding genus
in having the pleopods of the male natatory, but differs in
the mouth-organs, and in the very short incision of the
telson it has two long plumose setas.
Leptomysis agrees with the two preceding genera as to
the male pleopods, but agrees nearly with Mysis in the
mouth-organs the scale of the second antennee is divided
into two distinct segments, which are setose on both margins.
The telson is tongae-shaped, with numerous spines
about the apex, which is not incised. Two of the species,
Leptomysis lingvura, Sars. and Lejjtomy sis gracilis, Sars, are
British.
Norman supposes Cynthia Flemingii, Goodsir, to
be a synonym of the former.
Hemimysis ahyssicula, Sars, is not far remote from Mysis,
but among other differences has the fifth pleopods in the
male well developed as swimming-organs. As a deepwater form it is distinct from most of the species of Mysisy
;

which are

littoral or sublittoral as a rule.
Stilomysis grandis (Goes), formerly included in Mi/sideis,
has the first, second, and fifth pleopods in the male similar

to those of the female, but the third

and fourth pairs with a

stiliform outer branch.

Pseudomysis ahyssi, Sars, has the eyes quite rudimenwithout either pigment or visual elements. The scale
of the second antennas is fringed with seta3 on both margins.
The mouth-organs are like those of Mysideis. The
legs are rather feeble, the sixth joint being much subdivided, and the exopods unusually long.
The auditory
apparatus in the inner branch of the uropods is rudimentary.
The telson is exceedingly short, lamelliform, and
tary,
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almost quadrate, deeply incised. This, the single representative of the genus, was obtained from depths beyond
eleven and twelve hundred fatlioms in the Northern Ocean.

Anchialus typicus, Kroyer, belongs to a genus in which
the scale of the second antennas is remarkably small, the
pleopods in the male well developed, but partly obsolete in
the female.
The telson is large and incised at the apex.
The female has on the first segment of the pleon small
horizontally projecting side-plates.
Of the small but robust and very broad species Anchialus agilis^ Sars, a specimen is recorded from Plymouth. Anchialus piisilhis, Sars,
from the Pacific, was at first assigned to Danas genus
Promysis. The specimens described have greatly developed
marsupial pouches, from which it is inferred that they were
fuJl-grown, and yet in length they barely attain one-eighth
of an inch, about as small a size as an adult shrimp could
well be expected to content itself with.
'Erythrops, the red-e3^ed,' was a name given by Sars in
1869 to part of the genus JSematopus, a preoccupied name
which he had used in 1863. As the earlier name implies,
They terminate
the legs are very slender, nearly filiform.
The telson is very short, scarcely
in a well-formed nail.
longer than broad, apically broadly truncate.
Of the three
species here mentioned, all are British. Erythrops serratns^
Sars, is distinguished by Norman from all other British
Mysidea by the serrations of the outer margin of the antennal scale.' He says that the very large reniform eyes
Eri/thTop)S erythroare of a lovely and brilliant ruby red.'
phthalmiis (Goes) refers to this colouring of the eyes both in
Sars changed the name of
the specific and generic names.
Goes' species, which had been originally assigned to My sis,
into Nematopus Goesii, on the very ground that the redness of the eyes was common to all the species of the new
genus, but the earlier name should be retained notwithstanding. Erythrops pygmceus, Sars, has been identified by
Sars with his own earlier Nematojms elegans, so that the
name must be Erythrops elecjans. Farerytiirops ohesus, Sars,
was at first doubtfully included in the genus Nematojms,
with the other more slender species.
'

'

'
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Muchcetomera^ with two species typica and tennis from
the Pacific, agrees with Erythroiis in the form of the very
The scale of the second
short, lamellar, unincised telson.
antenna3 is smooth on the outer margin. The legs are
very slender. Some of the joints of the legs, the pleopods
in both sexes, and the uropods, are fringed with long settB,
from which circumstance it may be supposed that the
generic name is derived, meaning with the parts beautifully hairy.' Professor Chun comments on the astonishing
length of the upper antennae in the type species, which
he regards as a transitional form between Mijsis and his
own Arachnomijsis Leuclmrtii.
originally named Gynthia, by
Siriella^ Dana, was
Vaughan Thompson, but the name was preoccupied, and
Dana's Siriella takes precedence of White's Gynthilia. The
genus is characterised chiefly by the structure of the legs,
which are more decidedly unguiculate than in any other
known genus ofMysidans,' and have the sixth joint entire
or subdivided into two articulations only also by the pleopods of the male, which are natatory, and have the basal
lobe of inner branch usually transformed into two gill-like,
more or less spirally twisted stems.' The outer branch of
the uropods is broader than the inner, and has an imperfect
The telson is elongate, densely
articulation at the apex.
The
spinose at the edges, with the apex not incised.
species are numerous, and many of them are met with at
the surface of the sea, far from the coast. The British
1. iSiriella norvespecies, as far as at present known, are
fjica, Sars, in which the third joint of the first antennae has
three setae on the inner margin, and between the spines
at the angles of the telson three spinules, of which the
2. Siriella Glatisii, Sars, of which
central is the largest.
Norman gives the distinguishing characters as the single
seta on inner margin of last joint of peduncle of antennules,
the slender legs and claws, and three equal-sized spinules
between the ultimate spines of the telson.' 3. Siriella
jaltensis, Czerniavsky, identified by Norman with the later
Siriella crassipes^ Sars, in which the form is somewhat
more robust and the legs much stronger than in the
'

'

;

'

:

'
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precedlDg species,

while the telson terminates * in a
small spinule flaDked on each side by the usual setce, and a
more mioute spinule between the ultimate pair of spines.'
4. Siriella Broohi, Norman, which seems to be intermediate

between

Siriella Glausii

and

Siriella jaltensis,

having the

single antennular seta of the former, and the apex of the
telson armed as in the latter, the legs also being of inter-

mediate thickness.

5. Siriella armata (Milne-Edwards),
which is distinguished by an elongate rostrum reaching
the end of the second joint of the first antennas, and by the

telson 'terminating usually in four equal-sized spinules

and two set^e between the ultimate spines.' In Norman's
opinion both Mysis Griffithsice, Bell, and Mysis x>rod%ictm
(Gosse) may be synonyms either of this or of the next
species. Pf<ei(dosiriella, Glaus, was instituted to receive the
species Mysis frontalis^ Milne-Edwards, which Sars had
previously transferred to Siriella.
It has a well-developed
rostrum like Siriella armata^ but the appendages, to which
a branchial function has been attributed, on the pleopods
of the male, are here simple instead of being coiled. According to Ganon Norman, Pseudosiriella frontalis belongs
to the British as well as the Mediterranean Fauna.
Gastrosaccus, Norman, is distinguished by the laterally
compressed carapace, and in the female by the great development of the side-plates of the first pleon-segment
which appear to assist the marsu23ium in the retention of
the eggs. The marsupial plates are two pairs, the first
pair being very small and sending a strap-shaped setiferous
process into the cavity of the pouch. The first pleopods in
the female are very large, the rest very small. All the
pleopods of the male are biramous and at least in part
natatory.
The telson is apically incised.
Gastrosaccus
sanctus (van Beneden) is found in the Mediterranean, on
the Belgian and French coasts, and at Jersey. Gastrosaccus
spinifer (Goes) is found both in the Baltic and on the coasts
of Great Britain, and is distinguished from the preceding
species by the dentately fringed hind margin of the carapace
and by a w^ell-developed dorsal spine on the fifth pleonsegment.
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Haplosti/las, Kossraann, was established to receive tbe
Mediterranean species, Gastrosaccus Normani, Sars, wbicii
is also found off tbe coast of Ireland, and a Red Sea species,
HapLostylus erythrceus^ Kossmann, tbe generic distinction
consisting in the absence of tbe forward directed lobes on
tbe concave binder rim of tbe carapace, wbicb are found in
tbe species of Gastrosaccus above mentioned, and also in
tbe reduction to a rudiment of tbe inner natatory brancb

of tbe tbird pleopods of tbe male.
It will be Feen from tbe foregoing notes tbat fifteen
genera of tbis family are represented in tbe Fauna of Great
Britain,

and

it is

quite possible, and even probable, tbat

may sbow tbat others of the genera
occur round tbe very varied coasts of tbe

extended research

and

species

British Isles, which in their "southern parts, especially if

the Channel Islands are included, are in rather marked
contrast to the region of the Orkneys and tbe Shetland
Isles, among wbicb Norwegian and Arctic forms may
readily present themselves.
It will be understood that,
although an endeavour has been made to mention all the
valid, or at least all tbe commonly accepted, genera of the
Schizopoda, there are very numerous species belonging to
those genera of which it has been impossible to take
notice.
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CHAPTER XIX
sub-ordp:r

The

carapace

is

IV.

stomatopoda

feebly developed, leaving uncovered at
segments of the trunk the pleon is

least the last three

;

powerful, and, like the carapace, usually depressed, not
laterally compressed.
The eyes are stalked. The second
antenna3 have a scale. The mandibles have a small or
rudimentary palp.' The three pairs of maxillipeds and
the two following pairs of appendages are variously modified
as six-jointed prehensile limbs, with epipods, but without
exopods the second maxillipeds being predominant in
size and importance.
The three following pairs of legs are
feebly developed, with exopods, but without epipods.
The
first five pairs of pleopods generally carry each a pair of large
ramified branchige arising from the outer branch.
There
'

;

a special apparatus on the inner branch of the first
pleopods in the male. The caudal fan is powerful. The
heart is elongate, with several pairs of lateral venous fissures.
The ovaries and testes lie chiefly in the pleon, and
have their two halves united by a median piece. There are
no spermatophores. The spermatozoa are simple, rounded
cells.
The young are hatched not as Nauplii, but in a more
advanced stage. The carapace of the young is largely
expanded.
The above definition is chiefly taken from that given
by Dr. J. E. V. Boas for the Order Squillacea,' in his
highly esteemed Studies on the Relationships of the Malacostraca.'
It is in this sub-order that the tj'pical number
of ' twenty-one segments has been distinguished in a
single animal. Usually the first antennae have three flagella,
one of the two principal ones sending off' a branch from
is

'

'
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The ocular and antennal segments are
its base.
more or less movable, and not covered by the carapace.
The two pairs of maxillas are rather simply constructed.
The first of the two series of legs are closely applied to the

near

mouth, and from this circumstance the sub-order has reits appellation of mouth-footed.' According to Profissor W. K. Brooks, in his Report on the Challenger Stomatopoda, there are about sixty species known of adults, and
an equal or greater number of larvse, from the tropical,
sub-tropical, and temperate waters of the Atlantic, Pacific,
and Indian Oceans. Some of the species range over the
whole of this area, while others are known from only
a single restricted locality, almost a fourth of the species
having been described from single specimens. They are
usually found in very shallow water, only one or two
species being re^wrted from depths like a hundred and
The wide distribution of many of the
twenty fathoms.
species is undoubtedly due to the great length of their larval
life, during which they swim at the surface, and are swept
ceived

'

'

On the other
to great distances by the oceanic currents.'
hand, the adults are extremely active in their movements
and retiring in their habits, most of them being burrowing
animals, from which it results that they may long remain
undiscovered even in localities where they are abundant.
Some, like Squilla empusa, which hunt far from their
burrows, are often caught in nets and trawls, but others,
such as Lysiosquilla excavatrix^ are the Myrmeleons of the
ocean, lying in wait for their prey, covered with sand, with
only the tips of their eyes exposed, at the mouths of their
very deep burrows, to the bottoms of which they dart at the
'

alarm.'
At a station where they were extremely
numerous, Professor Brooks could scarcely capture one, till
he devised the insidious plan of holding bait in one hand
and a trowel in the other at the mouth of the burrow, and
even so with his best speed the trowel often cut in two the

least

retreating quarry.
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Family SquiUidce.

As

this is

the sub-order.
its

now the only family, it has the characters of
The family Erichthidie, which was formerly

companion, has been shown to consist entirely of larval
In the Squillidas Brooks accepts seven" genera, Pro-

forms.

'

Gonodactylus, PseudosquUla, Goronida, Lysiosquilla
(including Coronis), and Squilla (including Ghloridella?),^

tos(iuilla,

As

only six genera are named, it is doubtful whether seven
a misprint, or intended tacitly to include Leptosquilla,
Miers, which had been previously spoken of as very slightly
known. Professor Brooks lays great stress on the marginal
spines of the telson, of ivhich there are usually six, arranged

is

These he designates as the primary marginal spines, and distinguishes t'he tvvo nearest the middle

in three pairs.

submedians, the two nearest the anterior edge,
which are usually the farthest from the middle line, as lihe
laterals, and the one between the lateral and the submedian
on each side as the intermediate.
Between these six
primary marginal spines there are others which are equally
large and prominent in the young larv^, but minute or
absent in the adults
these he calls the secondary marline as the

'

'

;

ginal spines.

The characters

of the great second niaxillipeds, spoken of as the raptorial claws, and the connection
of the sixth segment of the pleon with the telson, are also
of great importance in distinguishing the genera. Another
structure, which often presents characteristics of specific
'

and

conspicuously in the different genera,' is
that found upon the inner branch of the first pleopods in
the male, a complicated grasping organ which probably
serves for seizing the female, like the grasping forceps of
many of the lower Crustacea and some few of the Malavalue,

differs

'

costraca.'

Sqmlla, Fabricius, 1793, agrees with all the other
genera, except Frotosquillcb (and perhaps Coronidti), in
having the sixth pleon-segment separated from the telson
by a movable joint. The terminal joint of the second
maxillipeds is without a basal enlargement, but with a
series of spines, usually not more than six in number, on
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inner edge. Thepleon is depressed and wide; the inner
spine of the ventral prolongation from the peduncle of the
uropod is longer than the outer; the telson is usually
longer than wide, and it has more than four secondary
sjoines between the intermediate and submedian marginals.
There are numerous species in this genus. Sqidlla
mantis received the name which it still bears from the
French naturalist Rondelet in the sixteenth century. That
author warns his readers that they will not find any
account of this species in the older writers, such as Aristotle
and Pliny, Athena3us and Oppian.
He chose the specific
name because of the likeness which this long-armed marine
animal shows to the Mantis insect, and he explains that
the Mantis or soothsayer,' also known in the south of
France as the Preguediou or praying insect, derived the
latter name from its emaciated devotee-like figure, and the
former from the childish superstition that if asked the road
to Rome or to St. James of Compostella, it would indicate
it by holding out one or other of its arms.
He takes the
opportunity of observing that his contemporary Bellon has
given a very bad drawing of this species, leaving out much
that should have been put in, and putting in much that
ought to have been left out. Yet Rondelet himself appears
to bestow upon the pleon several more segments than it is
by nature endowed with.
This species is occasionally
found in British waters, but is much more common in the
Mediterranean, where it is used as an article of food. It
attains a length of seven inches.
The membranaceous
carapace has a longitudinal central ridge, and on either
side there are strong grooves.
It narrows forwards, and
in a specimen six and a half inches long, the carapace, including the rostrum or movable frontal plate, is about an
inch and three quarters long. The eyes have a peculiar
hammer-like appearance, being very wide on narrow stalks.
The second raaxillipeds have the terminal joint armed with
in all six long teeth which can close against pits in the
margin of the strong preceding joint. This joint itself has
a minutely denticulated border alongside of the pits, and
also three movable spines near its base. The outer margin

its

'

TO BE HANDLED WITH CARE

283

may be

clasped back into a deep groove in the outer margin of the joint next but one preceding it. The three
following pairs of limbs are very much smaller, the terminal joint finger-like and clasping against the much
dilated preceding joint.
The next three pairs of legs are
slender and four-jointed, with a slender exopod on the
second joint. The very large pleon has the centre of the
back smooth, but four carinse on each side, which commence indeed on the last three segments of the trunk, but
are not continued on to the telson. This latter has a powerful central carina ending in a tooth a little before the apex
is reached.
Between the strong submedian spines there
are eight minute dentic^.es, and between each submedian
and its corresponding intermediate there are nine denticles.
Another Mediterranean species, also occasionally found on
the English coast, Squilla Besmarestii, Risso, is distinguished by having only five teeth on the claws, and fewer
longitudinal keels on the first five segments of the pleon.
In the United States Squilla empilsa^ Say, is often thrown
on the beaches by the waves, and it probably burrows near
low- water mark or not far out beyond it.
Large specimens. Professor Smith says, are eight or ten inches long
'

and about two

After describing the second maxillipeds as much in accordance with those of Sqidlla mantis,
he remarks
By means of this singular organ they can
hold their prey securely, and can give a severe wound to
the human hand, if handled incautiously.
It also uses the
stout caudal appendages, which are armed with spines, very
effectively.
The body is usually pale green or yellowish
green, each segment bordered posteriorly with darker green
and edged with bright yellow the tail is tinged with rose
and mottled w4th yellow and blackish the outer caudal
lamellae have the base and spines white, the last joint yellow, margined with black the inner ones are black, pale at
base the eyes are bright emerald-green the inner antennse
are dark, wdth a yellow band at the base of each joint
and
the flagellum is annulated with black and white.'
Squilla
annata, Milne-Edwards, is another species very little remote from Squilla mantis, but among other differences the
:

broad.'

—

'

;

;

;

;

;

;
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claws have seven teeth.
This species, originally described
from Chili, has been found also
New Zealand, a locality
to which Squilla 9iep«., Latreille, has likewise been assigned,
bat of its occurrence there Mr. Charles Chilton thinks there
is much doubt.
The genus Chlorida, Eydoux and Souleyet,
1841, had a preoccupied name, which was changed into
CIdoridella by Miers in 1880, but Professor Brooks thinks
it unnecessary to separate it from Squilla.
Squilla scabricauda, Lamarck, is from the Antilles.
Desmarest's figures of it (see Plate XIII.) are designed to
show the series of limbs as distinctly as possible, the small
first maxillipeds being pulled back behind the large second
pair, which would otherwise obscure them.
The species
should probably be referred to Lysiosqidlla, the genus next
mentioned.

m

Lysiosquilla^ Latreille, 1825, has the terminal joint of
the second maxillipeds not enlarged at the base, and armed
with more than six spines. The pleon is depressed, loosely
articulated, and wide.
The outer spine of the ventral
prolongation from the peduncle of the uropod is usually
longer than the inner.
Between the submedian and intermediate marginal spines of the telson there are no more
than four secondary spines, and there is often only one
spine.
The species Coronis scolojoendra, Latreille, has been
incorporated in this genus, the generic name Coronis,
though earlier, having been preoccupied.
Lysiosquilla
mac'ulata (Fabricius) has nine spines on the claw of the
adult male, and seven or eight on that of the female, those
of the female moreover tending to weaker development,
although, it is said, such secondary structural differences
between the sexes are extremely rare among the Stomatopoda.'
Lysiosquilla spinosa (Wood Mason) is found at
various parts of New Zealand, and is there the only species
of the genus, according to Mr. Chilton, who has recently
re-described it, with special reference to the apparatus on
the first pleopods of the male.
Lysiosquilla excavatrix,
Brooks, has on its claw fourteen or fifteen short curved
pointed teeth, besides the long terminal one. The whole
dorsal surface, rostrum and telson included, is smooth and
'
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higlily polished, and without carina9
or spines.
The
female is much larger than the male, of an opaque olive
brown, almost black colour, while the male is of a transparent grey. Professor Brooks gives an interesting account of its habits
It is found in the sand of the ocean beach just below
low-tide mark, where it is exposed to the full force of the
ocean swell, and it inhabits a very deep cylindrical burrow
which is nearly vertical and goes down for several feet.
While watching for its prey the animal stations itself at
the mouth of the burrow, which is arched over with sand,
so that only the tips of the eyes are exposed.
The food
consists of small Crustacea, fishes, and other small animals,
and when one approaches within reach the Goronis [Lysiosquilla] darts out of the burrow, knocking away the loose
sand, and seizing it in its raptorial claw it darts backwards
with it and retreats to the bottom of the burrow. When
huDgry it often captures prey at a distance of six or eight
inches, but, as a rule, it waits until it is near enough to
be caught without leaving the opening. The food which
is captured is usually stored away at the bottom of the
burrow, and the animal returns to the mouth and resumes
its watch.
In excavating its burrow the animal begins
by stretching its body out on the sand, which is then
swept away from under it by the action of the abdominal
appendages, until all of the body except the eyes and
telson are buried.
It then forces its head into the loose
sand which has been stirred up by the action of tlie
abdominal appendages, and dragging its body down it
quickly becomes buried vertically, head downwards, and it
contmues to burrow until it reaches the hard undisturbed
sand, when it bends upon itself, and passing the head up
on the ventral side of the swimmerets it reverses its position and works upwards to the surface, hardening and
compressing the sand by the pressure of the dorsal surface.
After the upper end of the burrow is thus rendered firm
and circular, it again doubles upon itself, and going to
the bottom gathers an armful of sand, which is clasped
against the ventral surface of the body between the large
:

'
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second maxillipeds, where

it

is

held in place by the

flat

which are tightly clasped over it. At the
opening it stretches out as far as it can reach without
leaving the burrow, and dropping the armful of sand it
smoothes it down until it is level with the surrounding
This process is then repeated until the burrow
surface.
reaches a great depth, for I have dug for three or four feet
without reaching the end, and all the specimens which I
kept in confinement burrowed to the bottom of the
When the burrow is finished the animal
aquarium.
spends most of its time near the top, and as the semicircular exopodites of the abdominal appendages complete
the outline formed by the convex dorsal surface, it completely fills the circular tube, into which the constantly
vibrating scoop-like abdominal appendages carry a continuous current of water, which escapes through the loose
oval

clielge

sand.'

Pseudosguilla, Dana, 1852, has a name originally coined
but not published by Guerin.
In this genus the terminal joint of the second maxillipeds is without basal enlargement and with few marginal
spines or none the pleon is smooth, convex, and narrow
the terminal joint of the first pleopods of the male imperfectly divided by a marginal notch into an inner and
outer lobe the telson has the submedian spines long and
tipped with movable spinnles, and usually it has a single
secondary spinule, but sometimes two, three, or four such
spinules between the submedians and intermediates.
Fseudosquilla ciliata, Miers, a species found alike at Hono;

;

lulu

and in the West Indies,

is

of a bright cherry red

colour.
Gonodactifl'us, Latreille, 1825, has the terminal joint of
the second maxillipeds enlarged at the base, and without
the
marginal spines the pleon narrow, convex, thick
primary marginal spines of the telson very large, with one
or two secondary spines between the submedians and
intermediates.
Gonodadijlm fcdcatus (ForskSl), according to Kossmann, must supersede the better known name Gonodac;

;

NAMES

GIV'EN

tylus cJiiragra (Fabricius).

a vast range, and

its
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species appears
said to

to have
be exceedingly

variable.
Goronidci, Brooks, 1886, has the carapace flat and
nearly rectangular.
The rostrum ends in a small median
spine the scale of the second antenna is very small the
terminal joint of the second maxillipeds is dilated at the
base, and armed with spines on the inner margin.
The
pleon is depressed; its hind segments and the telsou
are thickly set with small spines.
The uropods are very
The name of the genus is compounded from the
small.
names of the rejected genera Coronis and Chlorida (or
Chloridella), to indicate Professor Brooks's view that like
them it contains somewhat primitive species. These are
Coronida Bradiji (A. Milne-Edwards) and Goronida trccchfi^
rus (Miers), both of which were originally assigned to
Gonodadylus. The professor seems inclined to suspect
that the sixth pleon-segment may prove to be fused with
the telson, but the type-specimens of Miers's species in the
British Museum show that at least in Goronida trachurus
the telson is quite distinct from the preceding segment
;

and

freely

;

movable upon

it.

Protosquilla, Brooks, 1886, has the rostrum furnished

long acute median and anterolateral spines the eyes
scale of the second antennae small
the terminal
joint of the i^econd maxillipeds dilated at the base, without marginal spines the pleon convex, its sixth segment
more or less completely fused with the telson the uropods
small.
Professor Brooks considers the name of this genus
the more appropriate inasmuch as all the other Stomatopoda present evidences of divergent descent from a
common stem form, which, like the living representatives
of the genus Protosquilla, was characterised by the small
size of its eyes, antennary scales, and uropods.'
Seven
species are included in the genus, among which Frotosquilla elongata, Brooks, with a carinate and bilobed but
otherwise simply constructed telson, presents a rather
striking contrast to Protosquilla Guerinii (White), in
which the dorsal surface of the telson carries twenty-two
vnlh.

;

and the

;

;

;

'
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long spines symmetrically arranged, while the preceding
segment, which in the other species has some rather
inconspicuous carina?, here has about fifty-six long cylindrical spines, each of which ends in a blunt rounded tip
with a perforation from which a soft tubular fleshy process
'

protrudes.'

Miers, 1880, is defined as having the
greatly elongated; rostrum not
segment
ophthalmic
reaching beyond half the length of this segment,' and to
Leptosquilla,

*

is assigned the single species Leptosquilla Schmeltzii
(A. Milne-Edwards), from the Samoa Islands.
For a history of the development of the Stomatopoda
Many
the foundation was laid by Dr. Glaus in 1871.
additions have been made and much precision given to
the knowledge of this subject by the researches of ProThe transparent pelagic larvae are frefessor Brooks.
quently captured, and in consequence of their glass-like

it

clearness the individual organisms can be easily studied,
but there are special difficulties connected with tracing
the series of changes which they pass through between
Unlike most Malacothe egg and the adult condition.
straca, the Squillidas do not carry their eggs about with
them, but deposit them in their deep burrows, there to be

aerated by the currents of water which the pleopods of the
Hence the hatching of eggs in an
parent maintain.
aquarium has not yet been brought about. The older
The
larvas are hardy, but seldom found near the shore.
younger larv!:^ can be found near the shore, but seldom

moult in confinement. The life-history has, therefore, to
be traced by a comparison of numerous forms collected
from the open sea, and here there is a twofold risk, of
uniting the larvae of quite distinct animals as stages in
the life-history of a single species, and of disuniting the
larval stages of a single species as though they belonged
In this labyto distinct species or even distinct genera.
rinth the explorer has to be guided in part by general
resemblances, but more especially by comparative measurements. Professor Brooks, having obtained a number of
specimens which by general resemblance seemed to make

SCIENCE

IS
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a good series, proceeded to tabulate the measurements in
He was disappointed, however, not to find

millimetres.

any such conformity

he had expected.
change of form
and increase of size are going on together, and that one
organ might be diminishing relatively to another organ
while it was increasing relatively to itself in a former
stage.
He therefore reduced his measurements to a
common standard, expressing them in thousandth parts of
the total length of the larva at each stage, and this usually
enabled him to decide whether a given larva did or did
not belong to a particular series. Apart from this, in one
instance which he mentions his comparative measurements
obtained a triumph pardlel in its way to that of Kepler
when he found that the positions of the planets conformed
to a numerical law.
Having a series of larvse apparently
of the so-called Coronis (Erichthus) minutus, of which the
youngest measured 4-16 millimetres, the second 5'29 mm.,
the third 6-49 mm., and the fourth 10'21 mm., he observed
that if 4-16 is multiplied by five-fourths, and the result
by five-fourths, and so on, the resulting series of numbers
It then occurred to

to a general law as

him that

in the larva

is

(1) 4-16, (2) 5-20, (3) 6-50, (4) 8-13, (5) 10-16,

which corresponds as exactly as need be with the

series of
allowing for the absence of the fourth stage. It is
highly improbable that larvae bearing a general resemblance to one another would have this curious numerical
relationship unless they also had a very near relationship
by blood likewise. Professor Brooks considers that the
free prolonged larval life has brought about modifications
which have no reference to the life of the adult, so that
the larvae differ among themselves more than the adults
do.'
By reason of their small size and great transparency
some of these larval forms are very suitable and interesting objects for the microscope.
The following list w411 show the names attached to
the young forms of the different genera
larvge,

'

:

22
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Alima

is the larva of
Alimerichthus
Lysioerichthus (short-spined)
Lysioericlithus (long-spined)
.

.

.

.

Lysiosquilla,

Lysiosquilla

(Coronis group).
Coronida.
Pseudosquilla.

Erichthalima
Pseuderichthus
Gonerichthus

An unknown

Squilla.

Squilla {Chloridella group).

form

....

Gonodadylus.
Frotosquilla.

In support of this affiliation Brooks says, Faxon has
The Chalreared a Squilla em'pusa from an Alima larva.
lenger collections show that the larva of Lysiosquilla macuI have reared
lata is one of the short-spined Lysioerichthi
Ijysiosquilla (Coronis) excavatrix^ one of the more primitive
Claus has
Lysiosquilloi^ from a long-spined Lysioerichtlius.
figured a series which shows beyond question that at least
one species of Pseuderichthus becomes a Pseudosquilla, and
the Challenger collections furnish equally good proof that
the Chiragra group of Gonodadyli come from Gonerichthus
larv^, and I therefore believe that we may very safely
assume that all the Lysioerichtlius larv^ are young Lysiosquillce, all the Alima larvee young Squillce, Alimerichthus
one of the lower Squillce or Chloridellw, all the Gonerichthi
young Gonodactyli, Erichthalima very probably a young
Coronida, and all the Pseuderichthi very probably young
'

;

Pseudosquilloe*
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CHAPTER XX
ORDER

II.

—EDRIOPHTHALMA

In tliis order there is generally a pair of compound eyes,
which are sessile they may be prominent, but are never
movably stalked they may be absent, or placed so closely
together as to form apparently, but not really, a single
On the other hand, the visual elements may be
eye.
variously distributed, so as to form compound eyes from
one to four in number, or simple eyes that are not limited
to four.
The last seven segments of the trunk are generally not, and the last four are never, included in the cara;

;

pace.

Three sub-orders are comprised in this order
Cumacea, Isopoda, and Amphipoda.
Sub-order

As with the
is

1.

Squillidee, so

to be found about

them

— the

Cumacea.
with the Cumacea, nothing

in the writers of antiquity, but

about the latter sub-order even the sixteenth century
knew no more than its predecessors. Not a single species
was recorded before the year 1779, and for sixty years
after that date science contented itself with half a dozen
species, some of which were so obscurely or imperfectly
described that they are still doubtful.
Since 1841, by
the exertions of a few naturalists, chiefly Scandinavian
and Anglo-Saxon, the characters of the group have been
investigated with great thoroughness.
The distribution
extends to all oceans, and from tide-marks down to very
great depths.
By rapidly repeated discoveries the known
forms have now become numerous, and are classified in
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eight families, together containing twenty-five or twentysix well-defined genera, and about a hundred and eighteen
In certain localities the
satisfactorily determined species.
extreme abundance of some of these supplies a welcome
In size and number of indivifood to shoals of herring.
It is
duals the Arctic species appear to excel all others.
probable that many forms still remain to be discovered,
since up to 1876 a single species obscurely described from
the Black Sea was the sole representative of the sub-order
in the area of the Mediterranean, where in the winter of
1876 Professor Sars found no less than twenty-three
Before
species, of which fourteen were new to science.
1859 none were known from the waters of the Clyde, and
in these Mr. David Bobertson, of Cumbrae, has since
,

found

fifteen species.

Among

the curiosities of scientific literature are the
disputes which have occurred actually within the last fifty
years, ag to whether the Cumacea did or did not possess
organs of vision, and as to whether they were or were not
merely larval forms. The well-known and diligent observer, Colonel Montagu, at the beginning of the century
found in South Devon a species which in fact possesses
sight, but not unnaturally Montagu did not attempt to
discover the creature's eye, because he was under the
impression, though an erroneous one, that his solitary
specimen had lost its head. Kroyer, many years later,
happening to meet with various species which are in truth
blind, formed the opinion that all the species were so, and
that eyes had been attributed to some of them under an
Harry Goodsir, a Scotch naturalist, in 1843
illusion.
published the remarkable statement that the eyes are
He lost his life not long
pedunculated but sessile.'
afterwards in Franklin's Arctic expedition, and left his
opinion to be for many years doubted, denied, or supported, without its being in his po>ver to explain that
what he obviously intended to print was that the eyes
It is probable that
were 7iot pedunculated but sessile.
Kroyer was completely mystified by the misprint. ' Goodthought that eyes must be found in the
sir,' he says,
'

'
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and lie therefore found them.'
Some years
Milne-Edwards had indeed described a species as
having two eyes, which almost certainly has but one so

creatures,
earlier

;

even the ablest naturalists misled into taking
very
for granted that what is customary will prevail.
few of the Cumacea have two eyes. The majority have a
single median eye, but occasionally the elements of this
compound organ are so arranged as to have the appearance of several distinctly separated ocelli.
easily are

A

The Cumacea

are said to leave the egg as maggotFrom the maternal pouch they issue
almost in the adult form, only being as yet without the
last pair of trunk-legs or perasopods, a deficiency which
in two species, Campylaspis nodulosa, Sars, and Leptostylis
manca^ Sars, is perhaps persistent. The notion that these

shaped Nauplii.

creatures, which are in truth born almost fully fledged,

were

only larval forms, was early disproved by Goodsir and
Kroyer, but was nevertheless still upheld for several years
by three of the most distinguished naturalists of the
century.
In no group of the Malacostraca is the general form
more characteristic than here. This is principally due to
two unvarying features, the narrowness of the pleon and
the prominence of an elongate pair of uropods at its exdistinct telson may or may not be present
tremity.
of the six preceding segments none is ever wanting, and
of these the fifth, without any trustworthy exception, is
the longest. The front part of the body is always more
bulky than the pleon, and sometimes enormously so. The
integument is often stoutly crustaceous, more ready to
break than to bend.
Normally there are five segments of the trunk distinct
behind the ca.rapace, carrying respectively the five pairs of
Occasionally, however, the first of these five
pergeopods.
segments is absent or rudimentary, and in one genus the
Sometimes the
third and fourth segments are coalesced.
carapace overarches one or more of the free segments. More
or less completely sheltered beneath the carapace lie all
the organs from the eyes to the third maxillipeds. There

A
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are no chelate limbs to which the terms chelipeds or gnathopods would be applicable.
.The adult males are very strikingly distinguished from

the females in more than one particular. Thus, the females
have the lower antennae of insignificant size, while in the
males they are developed to a great length, though they
are not always very apparent, as they are often securely
tucked away along the sides of the body, an arrangement
which seems to imply that they are of exceptional value, and
Again, the females
possibly also only of exceptional use.
never have pleopods, -while the males have them, except in a
Moresingle genus, throughout six of the eight families.
over, in all the families but one the males have welldeveloped exopods or swimming- branches attached to all
the first four pairs of perseopods, whereas the females never
have them on more than three pairs, and sometimes only on
one or two. These disparities are connected with the habits
For at night-time it is found that the surof the animals.
face-net in suitable localities will secure the males of certain
species in abundance, not intermingled with any females.
The latter sex, on the other hand, is generally found to
preponderate when their settlements in the sand and
mud are invaded. The females are evidently of a less
roving disposition than their mates. Yet their movements
are not destitute of considerable liveliness and energy. To
compensate them, too, for their inferior swimming apparatus, they very commonly have the carapace ornamented
with various spines and tubercles, which may be supposed
to form a sort of defensive armour against some of their
foes.
The more active males, on the contrary, seem to
To
find their advantage in having the carapace smooth.
the student this last distinction is not a little embarrassing,
for much smaller differences than those which here mark
the external appearance of the two sexes have frequently

been allowed specific value.
The upper antennse of the Cumacea are always small,
with two diminutive flagella, of which one is sometimes
evanescent.
The upper lip is a single lobe between the
The lower lip forms two
bases of the lower antennte.
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lobes with fineh^ ciliated edges. Between the lips the hard
and strong mandibles make their dentate cutting edges
meet. They have no palp.' The left mandible, and rarely
also the right, has a secondary plate on the inner side.
The molar tubercle is generally a long and strong process
at right angles to the body of the mandible, with a denticulate crown
but in one family, the Campylaspidte, the
process is thin and stiliform.
Between the cutting edge
and the molar there is usually a row of spines. It is,
'

;

however, distinctive of one family, the Leuconidae, that this
spine-row is absent, being represented only by a couple of
The first maxillae may be roughly described as consetae.
sisting of an inner and outer plate, each tipped with spines,
and of a backward directed palp.' The inner plate is an
expansion of the first joint, and the outer plate an expansion of the third, the small second joint between them
being very little conspicuous.
Close to the base of the
outer plate on its outer side is placed the palp,' which
may be the fourth joint of the endopod turned back to serve
a particular purpose.
It is very movably articulated, and
ends in one or two long seta?. Its function is reasonably
supposed to be that of clearing the branchial sacs from any
obstructive particles which might be brought in along with
the water introduced by the action of the breathing apparatus.
In the genus Paralmnj^rops, however, this service must be dispensed with, for there the palp does not
'

'

'

'

exist.

The second maxillae are analysed by Hansen into four
which the second is very large, having a row of
setae on the inner margin and a small terminal plate tipped
with setge. The third and fourth joints have also each a
similar small terminal plate, and to the outer rim of the

joints, of

third joint

is attached a thin plate with curved margin,
explained to be morphologically a weaker development of the fan as it occurs in the Mysid^.
Upon the next pair of appendages, the first maxillipeds, the interest of the Cumacean group is above all concentrated, for these present features that are unique among
the Crustacea.
The endopod or limb-like portion of the

which

is
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The second
not of exceptional structure.
usually with a terminal plate having
coupling hooks on its inner margin. The seventh joint is
wanting, and in the genus Camjyylasins the fifth and sixth
also, the fourth joint being rudimentary and terminal, and
the second joint in this case not carrying an apical plate.
All the known forms, however, agree in having in con-

maxillipecl

joint

is

is

large,

nection with the first maxillipeds a remarkable respiratory
The hinder part of this, being certainly atapparatus.
tached to the first joint, no doubt represents the epipod,
while the front part, though coalesced with the hinder
part, may in reality be derived from the second joint, and
in that case it will, as Sars supposes, represent the exopod.

This latter opinion
that

may be,

first

clearly

it is

is

sometimes contested, but, however
honour of having

to Sars that belongs the

made known

structures, as well as of

the manner of action of these

having beautifully delineated the

which some of them assume. The epipod
directed backwards into the branchial cavity finds many
parallels, as in the Mysidge, where likewise its oscillations contribute to maintain a steadily renewed flowing in of water.

intricate forms

But in the Cumacea the epipod is usually furnished with
branchial sacs, sometimes in large numbers and spirally
arranged. To this there is nothing properly parallel in these
appendages elsewhere. The anterior or exopodal portion
of the apparatus is even more singular. The pair of these
plates on the two maxillipeds are sometimes firmly coalesced
together, but in any case they meet and form a tube which
can be projected in front of the head and again withdrawn.
As long as the aniinal continues the peculiar twisting

movements which

in life it so frequently exhibits, the
But when
branchial apparatus is completely motionless.
it is in turn quiescent, the transparent end of the tube is
shot out under the pseudo-rostral end of the carapace
between the bases of the antennae, while the gill-bearing
epipodal plates are set oscillating. When the gill-plates
move forward the water is forcibly expelled through the
end of the tube. When the plates move back, the slitlike orifice of the tube closes of itself through the elasti-

THE BREATHIJ^G APPARATUS
city

of

tlie

membrane, and the expelled water
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is

thus

prevented from returning.
On the other hand, a new
supply of water can now
enter through the openings
at the sides of the maxillf^,
and these openings in their
turn are then closed by the
forward movement of the
gill-plates.

By

this

means

the gills are kept washed
b}' a continually fresh current of water, of essential
service to the health and
vital energy of the animal,
although it is obvious that
the creature when burying
itself in the sand can for a
time dispense with this mode
of aerating its blood.
In
the Epicaridca, a group of
Isopoda, to be mentioned
hereafter,
the
marsupial
plates of the first gnathopods (second maxillipeds)
have a function similar to
that of the epipods just described.

In the egg" bearing females of the Cumacea, the
second pair of maxillipeds
have at their base a broad
fan directed straight backwards within the ventral
body wall. This is formed
by the two epipods, each
represented by a small round
plate armed on its free margm with several11long Set^.
•

,

n

,

Fig.

U.—DiastyUs

stvgia, Sars.

First

mas-

with branchial apparatus, female
specimen [SarsJ.
illiped,
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In the young and the males these plates are ruclimentary and without trace of setge.
The inference, therefore, cannot be avoided that they have to
do with some maternal duty.
It will be
'

found,' Professor Sars observes,

that they
constantly have their place in the front
part of the marsupium, and with their
long setse work in among the eggs and
embryos contained in it. Their function
'

nothing else than to
bring about the I'otation or movement of
the eggs included in the marsupium, which
is very clearly observable in living specimens, and which in the Mysidas and Isopoda is brought about in a somewhat different way, by a peculiar rhythmical
movement of the plates themselves of
which the marsupium is composed.'
The third maxillipeds have a wellFiG.2b.—DiastijHsGoodmaxi\fptd!'of femSe developed exopod or swimming-branch,
[Haiiseu].
^}jq secoud joint to which it is attached
being almost always of very considerable size, and more
often than not produced at the outer apex.
Of the five pairs of trunk-legs or pera3opods the first is
usually much elongated.
In almost all cases the second
joint in these limbs is the longest.
It is only rarely that
the terminal joint is of the curved pattern found in the
so-called fingers of many Crustacea.
The three hinder
pairs might, it is said, from the habits of the animals,
rather be called digging than walking feet.
The pleopods of the male vary in pattern as well as in
number. They are only fully developed in the adult.
They usually consist of a two-jointed peduncle, and of this
the second and principal joint carries on the upper part of
its inner margin spines converted into coupling hooks.
Of
the two branches the outer is two-jointed, the inner onejointed.
Sometimes there is only a one-jointed outer
branch, and sometimes in place of well-developed pleopods
there are mere rudiments, or a group of sette.
In the
can, therefore, be
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Cumidfethe inner branch has a little process on the outer
margin carrying the supposed auditory hairs.
The appendages of the sixth pleon-segment, the
uropods, almost always have the peduncle elongate.
The
inner branch may consist of one, two, or three joints, while
the outer appears to be always two-jointed.
Living
Cumacea will be seen repeatedly to double this caudal fork
back upon the head, some species being in the habit of
folding it dorsally and others ventrally.
Eugene Hesse
remarks that he has frequently seen these animals pass the
different appendages of the body and the mouth-organs
successively between the uropods as if between the teeth
of a comb.
These appendages are often plentifully supplied with spines and hairs, so that they can well fulfil the
functions both of brush and comb in the creature's toilet.
Like so many other marine animals, which live in conditions very unpromising for cleanliness, these can probably keep themselves exquisitely neat when they so desire,
although if they are killed with the mud and slime upon

them, it is extremely difficult for human fingers to cleanse
the specimens without inflicting damage.
The tail part in
the Cumacea has the advantage of being very conspicuously
displayed, and the combined characters of the telson and
uropods, or, when there is no articulated telson, the
characters of the uropods alone, will suffice to determine
the genus to which a specimen belongs.
The shape and armature of the carapace are of the
highest importance for specific distinction, but the characters are not always especially easy to observe, and the
matter is complicated by the differences which prevail not
only between the males and females, but between the forms
of the male at different periods of life.
Normally the
antero-lateral angles of the carapace are produced so as to
surround the front of the head, and by meeting above to

form a sort of rostral process. The median fissure of this
quasi-rostrum being continued backwards on either side
gives a kind of trilobed appearance to the head.
Occasionally, as in VaunthomiDsonia cristata, Spence Bate, the
ocular prominence of the head projects so far that the
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lateral angles of the carapace close it in only at the sides

and not

in front.

of the female is formed by the splitting
of the ventral wall of the segments which carry the third
maxillipeds and the first three pairs of per^eopods, the

The marsupium

upper lamina separating the pouch from the general bodyOnly in the aberrant Isopod genus Gnathia
cavity.
(wrongly called Anceus) has any correspondent arrangement for the marsupium been observed, although there the
ventral wall serves the purpose without being split into
two laminae.
The body contains on oval or spiu die-shaped heart, extending from about the middle of the carapace back
through two or three of the free segments. It has one
At the sides of it are two
pair of lateral venous openings.
elongate organs with some excretory function. The livertubes are usually three pairs, but there is only a single
The nervous system
pair in the family Campylaspidae.
comprises the supraoesophageal ganglion or brain, and
sixteen ganglia, of which the first three in close contiguity
The next seven belong
innervate the parts of the mouth.
to the trunk and are connected by rather long double
commissures. The remaining six, pertaining to the pleon,
are weakly developed, and their connecting commissures
are very long and slender.
It is a rather singular circumstance that the telson is

large

and coQspicuous only in two out of the eight families.
distinct, but small and without

In one other family it is
In the remaining
spines.

five families it is entirely

want-

may vouch

for its

ing, except so far as the ventral

opening

and a slight prolongation of the sixth pleonsegment may suggest that it is not wholly lost but

existence,
coalesced.
will

Of the characters given the combination of a very few
suffice to distinguish the Cumacea from all other

Edriophthalma.
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Befinition of the suh-order Ciunacea.

The carapace covers

the segments of the head and all
segments of the trunk.
The antero-lateral
lobes are drawn towards one another usually in advance of

but the

last five

the frontal region.
The first maxillipeds carry a respiratory organ of which the hinder division almost always is
furnished with branchial sacs, and the front division forms
an exserted tube during respiration for the outflow of

water from the branchi^.
Of the perseopocls at fewest the
pair have exopods.
Of the pleon-segments the fifth
is the longest.
The appendages of tlie sixth are the only

first

pair of uropods.

The eight families included are the Cumidas, Vaunthompsoniidse, LeuconidiB, Nannastacid^e, Campylaspidae,
Pseudocumida?, Lampropidte, Diastylidsfi.
The pecuharity of the fifth pleon-segment being the
longest is reproduced in the curious Isopod genus Phrea^
ioicuSj Chilton, which is otherwise nearer the Amphipoda.

Family

The

1.

Cumidce.

antennae are very small, with one of the
the second antennae in the male
have the filiform flagellum composed of many short joints.
The mandibles have the anterior branch produced and
armed with a dense lateral series of spines. The epipod
of the first maxillipeds is very large, with the branchial
sacs numerous, leaf-like, in a straight series.
The third
maxillipeds have some of the joints expanded and laminar.
Only the first pair of per^opods in either sex have welldeveloped exopods. The male has five pairs of pleopods
well developed.
The inner branch of the uropods is oneor two-jointed the telson is wanting.
Five genera are
included in this family.
flagella

first

rudimentary

;

;

Cimia, Milne-Edwards, 1828, has the carapace moderately developed, only four segments of the trunk
distinct behind it
the eye well developed the
third maxillipeds with the second joint apically
;

;
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produced the uropods with the peduncle elongate,
and the inner branch generally two-jointed.
Cyclaspis, Sars, 1865, agrees w^itli the above characters
of Giima, except that the carapace is swollen,
almost globular, the eye is not always present,
the peduncle of the uropods is not greatly elongate, and the inner branch is one-jointed.
Iphinoe, Spence Bate, 1856, has the body slender, compressed, five segments of the trunk distinct
behind the carapace the eye distinct the second
joint of the third maxillipeds produced the second
joint of the inner branch of the uropods elongate.
Cumopsw, Sars, 1879, has five segments of the trunk
the eye w^ell dedistinct behind the carapace
the second joint of the third maxilliveloped
peds not produced. The second and third pairs
of perasopods have one-jointed setiferous exopods.
Stephanomma, Sars, 1871, is uniquely devoid of the
frontal bifurcating suture it has five segments of
The eye
the trunk distinct behind the carapace.
(in the type species, Stephanomma Goesii, Sars)
forms a coronet or circlet of eleven ocelli.
;

;

;

;

;

;

;

Of the genera thus briefly distinguished, Ctima, a
wave,' has given its name to the whole sub-order, although
Cuma scornot in fact the earliest named genus in it.
The carapioides (Montagu, 1804) is a British species.
pace is strong and strongly ridged longitudinally. The
'

In Bell's
inner branch of the uropods is tw^o-jointed.
History of the British Crustacea a lamentable confusion
is made.
It quotes in full Goodsir's descriptions of his
own Cuma Edwardsii and j\iilne-Edwards' Cuma Audouinii^
but, as Sars has pointed out, the figures copied under the
heading Cuma Audouinii belong to Cuma Edwardsii^ and
As a matter of fact Goodsir's Cuma Edwardsii
vice versa.
Bodotria
is a synonym of Cuma scorpioides (Montagu).
arenosa, Goodsir, is, I think, a distinct species of Cuma^
separated from the other four species of that genus by
having the inner branch of the uropod single-jointed.
'

'
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The minute Ciima pulchella, Sars, has recently been taken
by Mr. Thomas Scott in the Firth of Forth.
Cyclaspis, with orbed carapace,' contains seven species,
one of which cornigera, Sars, by the pair of horns on the
sides at tlie anterior part of the carapace is a very marked
form. Cyclasjns levis, G. M. Thomson, and Cydaa'pis pusilla,
Sars, are notable for having the carapace entirely devoid of
'

spines and sculpturing.
Iphinoe trispinosa (Goodsir)
waters.

is

plentiful in

some British

The number of spines or

teeth on the central
far from being always limited to

crest of the carapace is

In the males these teeth are always set away from
of the carapace, and sometimes in that sex there
though it is doubtful whether this is so frequently
that it can be called the rule. Iphinoe tenella,
recently been taken in the Clj'de.
Gumopsis contains two species which are both British,
one, Gumopsis Edwardsii (Spence Bate), which was placed
three.

the front
are none,
the case
Sars, has

Guma, Vaiinthompsonia, and Boclotna, till
Sars established a new genus for it, and the other, Gumopwhich has
sis longipes (Dohrn), the specific name of
priority over Icevis given by Sars.
successively in

Fam ily

2

.

Vamithompson iiclce

General form, first antennae and mandibles, pleopods
and absence of telson, are as in the Cumid^. The flagellum of the second antennae in the male is composed of
long slender joints. The epipod of the first maxillipeds
in the female is very narrow, with few, finger-like branThe third maxillipeds
chial sacs arranged in a semicircle.
have the joints scarcely expanded. The first three pairs
of perteopods in the female and the first four in the male
have w^ell-developed swimming-branches. The inner branch
of the uropods is two-jointed.
There are at present three genera.
Vaimthompsonia, Spence Bate, 1858, has the body not
very slender, scarcely compressed the eye distinct the
second joint of tjie third maxillipeds not produced the
;

;

;
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second pair of per^eopods spinose, with the third joint nofc
defined the fourth pair in the female without any rudiment of the exopods. Vaunthomijsonia cristata, Spence
Bate, is British.
The only other species, Vaunthompsonia
meridionalis, Sars, is from Kerguelen.
Vaunthompsonia
anomala^ Sars, is supposed by its author to represent in
all probability another distinct genus.
Leptocuma^ Sars, 1873, has the body elongate and
much compressed, the eye indistinct, the third joint in the
second pera3opods defined, and the fourth per^eopods in
the female with rudimentary exopods.
The siugle species
is Leptociima KinOergii, Sars, taken off the mouth of the
Rio de la Plata.
Heterocuma, Miers, 1879, has the eye well developed,
and the second joiot of the third maxillipeds produced.
It has the single species Heterocuma Sarsii., Miers, with a
;

variety, cjramdata.

Fam ily
The form

3

.

Leucon idee.

generally slender with elongate pleon.
The
The first antennae have one of the flagella
small, one-jointed.
The anterior branch of the mandibles
is without the usual series of spines, the molar tubercle
is massive.
The palp of the first maxillaa has a single
terminal seta.
The epipod of the first maxillipeds has few,
finger-like branchial sacs.
The third maxillipeds are
rather short, with some strong set^e on the outer margin.
The first three pairs of perasopods in the female and the
first four in the male have well-developed swimmingbranches.
The second pair of per^eopods are only sixjointed.
There are only two pairs of pleopods in the male.
The inner branch of the uropods is two-jointed, spinose,
the outer being setose.
The telson is wanting.
The family contains three genera.
Leucon^ Kroyer, 1846, has the body slender, the pseudorostral projection distinctly prominent, and the
first antenna3 not geniculate.
There are eleven
species known, of which the oldest Leucon nastca,
Kroyer, has been recorded from British waters.

eye

is

is

wanting*.

'

'

LEUCONID^

—NANNASTACID^

oU^

Norman, 1867, is a name substituted for
the preoccupied Eudora, Spence Bate, 1856.
It
has an oval orifice between the antero-lateral lobes
of the carapace, the pseudo-rostral projection
wanting, and the first antennae geniculate between
the last two joints.
It contains eight species,
among which Eudorella emarginata (Kroyer) and
Eudorella truncatula (Spence Bate) are British.
Eudorellopsis, Sars, 1882, has the body short and stout,
the median lobe of the carapace not excavate, and
the first antennge geniculate between the first two
joints.
It contains two species, Eudorellopsis deformis (Kroyer) and Eudorellopsis integra, S. I.
Smith.
JEudwella^

Family

4.

Nannastacidce.

There may be either one eye or two eyes. The first
antennsB are alike in both sexes, the flagella very unequal,
the smaller one- or two-jointed. The flagellum of the second
antennae in the male has rather long slender joints.
The mandibles have few spines on the anterior branch.
The epipod of the first maxillipeds has the branchial sacs
in the female very slightly developed.
The third maxillipeds have the terminal part irregularly flexuous.
The
first two pairs of peraeopods in the female and the first
four in the male have well-developed swimming-branches.
The last three pairs of peraeopods are very slender and
end in a curved finger. The pleopods are wanting in
both sexes. The inner branch of the uropods is onejointed.
The telson is wanting.
Sars calls this family the Cumellidae, but Spence
Bate's name Nannastacid^ has clear priority.
It contains
three or four genera.
Nannastdcus, Spence Bate, 1865, means 'a dwarf lobster.'
It has two distinct compound eyes.
The carapace
is broad in front or with elongate pseudo-rostrum.
The
British species, Nannastacus unguicidatus, Spence Bate, and
Nannastacits Suhmiij Sars, from the Philippines, have the
23
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peduncles of the uropods very short, but the Mediterranean
Nannastacus longirosiris, Sars, has these peduncles tolerably
Kossmann has instituted Nannastacus Sarsii from
long.
the Red Sea.
Bio'ps^ Paulson, 1875, as its name implies, has two
separate eyes, and may be the same as Nannastacus^ but
the species parvulus and spinosus are represented with the
carapace much narrowed in front, and it is difficult to
make them agree with any recognised species of Nannastacus.

Gumella^ Sars, 1865, has but one eye.
species, pygmcea, Sars,

and

limicola,

Of the two

Sars, the former

is

found in British waters.
Spencehatea, Norman, 1879, has the uropods greatly
developed, with the peduncle much longer than the
branches, although the inner of these consists of a long
joint and a greatly developed terminal spine.
Canon
Norman informs me by letter that it has an eye. The
single specimen, measuring a sixth of an inch, of the single
species, Spencehatea ahyssicola^ Norman, was taken in
1,360 fathoms, in lat. 54° 53' N., long. 10° 56' W., west
of Donegal Bay.

Family 5

.

Campylaspidce

The carapace is strongly arched behind. The first
antennae are alike in both sexes, with one of the flagella
obsolete.
The flagellum of the second antennae is composed of long and slender joints. The mandibles have
the anterior branch obliquely truncate and toothed, the
molar process narrow, stiliform. The first raaxillse are
very large, the second feeble. The terminal part of the
first maxillipeds is obsolete, the narrow epipod has the
branchial sacs arranged in a semicircle.
The second
maxillipeds have the penultimate joint stvollen.
The
third maxillipeds closely resemble the first perseopods.
The first two pairs of perseopods in the female and the
first four in the male have well-developed swimmingbranches.
The pleopods are wanting in both sexes. The

CAMPYLASPID^— PSEUDOCUMID.E
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inner branch, of the uropods is one-jointed.
The telson is
wanting.
The single genus, Campylaspis, Sars, 1865, is well
marked by the enormous development of the carapace,
which usually bulges backward over some of the free
segments of the trunk. Sars has found in this genus the
liver consisting of only a single pair of caecal tubes instead
of three pairs.
Thirteen species have been described,
eleven of them by Sars himself, the other two being
rubicunda (Lilljeborg) and carinata^ Hansen. GamiJi/laspis
costata, Sars, has been recorded from the Clyde by Mr.
Thomas Scott, F.L.S.

Family 6

.

Pse udocumidce.

The first antennae have one of the flagella rudimentary.
The flagellum of the second antennas is composed of rather
long slender joints. The anterior branch of the mandibles
has few spines. The epipod of the first maxillipeds has
only slight traces of branchial sacs.
The first two pairs
of perseopods in the female and the first four in the male
have well-developed swimming- branches. The male has
but a single pair of well-developed pleopods. The inner
branch of the uropods is one-jointed. The telson is distinct, but very small, and unarmed.
The family contains two genera.
Pseudocuma, Sars, 1865, has an eye; there are twojointed rudimentary exopods on the third and fourth pairs
of per^opods in the female, and in the male rudimentary
pleopods on the second segment of the pleon, and plumose
setse in place of pleopods on the third, fourth, and fifth
segments. Pseudocuma longicornis (Spence Bate) is an
abundant British species, often spoken of as Pseudocuma
cercaria (van Beneden), but Bate's name is the older.
In
speaking of the species as British, it will be understood
that there is no intention to exclude any number of other
localities.
Pseudocuma ciliata, Sars, is the only other
species in the genus, and this it would be better to call
ciliatus, since, if the gender of the generic name is
attended to, it would rather become ciliatum than ciliata.
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For Sars's Petalomera, 1882, and Petalopus, 1865, both
It has no eye.
The
preoccupied, I propose Petalosarsia.
last segment of the trunk is firmly united to the preceding.
The first perasopods are devoid of the seventh joint and
have the so-called merus or fourth joint like a petal or
leaf, an expansion which is unique.
There are no rudimentary exopods on the third and fourth pleopods of the
female, nor rudimentary pleopods on the second to the fifth
pleon-segraents of the male.
The single species is Petalosarsia decUvis, Sars, from the Lofoden Islands and Spitzbergen.
It has been recently taken in the Firth of Forth.
Strauchia, Czerniavsky, 1869, is described as having
exopods on the second and third peraeopods in the female,
and none on the first, which would require for it the
institution of a separate family, Strauchidae.
But probably allowance should be made for some mistake in the
description, as the single specimen of the single species,

Strauchia iwarica, Czerniavsky, is said to be about a
twenty-fifth of an inch long
small distinct telson is
attributed to it, which rather points to its position among
!

A

the Pseudocumidag, but this species from the Black Sea
at present involved in obscurity.

Familt/ 7

.

is

Lamjyropidce

The first antenna3 have both flagella well developed
and nearly equal. The flagellum of the second antenna?
in the male is composed of many short joints. The epipod
maxillipeds has few finger-shaped branchial
two pairs or only the first pair of perseopods in the female and the first four pairs in the male
have well-developed swimming-branches.
In the male
there are three pairs of pleopods or none.
The branches
of the nropods are very slender, the inner three-jointed.
The telson is distinct, with three or more terminal spines.
There are five genera.
Lamprops, Sars, 1863, meaning 'bright-eyed,' has the
flagellum of the second antennas in the male relatively
short and prehensile the third and fourth per^eopods in
of the
sacs.

first

The

first

;
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the female carry rudimentary exojDods in the shape of
two-jointed setiferous appendages the male has no pleopods.
LamproiDS Jasciata, Sars, is found in Great Britain
as well as Norway.
In the female the carapace has three
oblique lateral folds. The telson terminates in live spines.
Lami^rops fuscata, Sars, has the carapace smooth in both
sexes. Lamiyi'O'ps quadrvplicata, S.I. Smith, from the northeast coast of America, has four lateral folds on the carapace.
Hemilamprops, Sars, 1882, has the flagellum of the
second antennae in the male filiform and as long as the
body the third and fourth per^eopods in the female with
rudimentary exopods and three pairs of pleopods in the
male.
Hemilamprops rosea (Norman) is British and Norwegian. It has the telson ending in seven or eight spines.
Hemilamprops cristata, Sars, from the same localities, has
the telson ending in three spines, in which it agrees with
the Norwegian Hprniilcmiprops wiiplicata, Sars. The re;

;

;

maining species, Hemilamprops assiyriilis, Sars, has the eye
rudimentary, and the telson ending in six spines.
Faralamprops, Sars, 1887, has no eye. The first maxillae
are without palp,' this defect being unique in the suborder.
The third and fourth perasopods in the female have
rudimentary two-jointed exopods, and the male has three
'

pairs of pleopods.
rato-costaia, Sars,

The single species, Paralamprops serwas obtained by the Challenger at Ker-

guelen Island.
Plati/aspis^ Sars, 1870, has no eye.
Only the first perseopods in the female have swimming-branches, instead of
the first two pairs as in the preceding genera of this
family. The male has three pairs of pleopods. The single

species

is Platijaspis typica,

Ghalarostylis,

Sars.

Norman, 1879, has the flagellum of the

second antenna in the male reaching to the end of the
There are three pairs of pleo]X)ds in the male.
The uropods are remarkably long and slender. The telson
is short, ending in three spines.
The female is unknown.
Chalarostylis elegans, Norman, taken by the Porcupine
off Rockall, in 109 fathoms, is the only species.
It may
or may not have an eye, but none has yet been perceived.
trunk.
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Familij

The

first

8.

—BiaMylidiv.

antennae are more or less unlike in the two

sexes, the flagella unequal, the smaller being three-jointed

in the female.

The

anterior branch of the mandibles has

Fig, 27.

DiaxtylU Goodsiri, lateral

view of female [Hanseu].

Fig. 26.

Diastiili.'^ Goodxiri, dorsal
of female [Hausen],

view

a dense series of lateral spines.
The epipod of the first
maxillipeds has the branchial sacs arranged more or less
spirally.
The third maxillipeds have the second joint very
large and curved.
The first two pairs of peraecpods in the
female and the first four in the male have well-developed
swimming-branches. There are only two pairs of pleopods
in the male, and of these the second is sometimes imperfectly developed.
The uropods have the inner branch
'two- or three-jointed.
The telson is distinct, generally
narrowed terminally, with only two spines at the apex.
The family includes three genera.
DiastijUs, Say, 1818, is the earliest in date of the
Cumacean genera, and in Lepechin's Oniscus scor^ioides^
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THE DIASTYLID/E
1780,

it

possesses the earliest in date of the

Cumacean

the doubtful Gammarus escdj Fabricius,
1779, be allowed precedence. The name is evidently
based on a Greek word meaning with an interval between
the columns,' and in this Greek word the penultimate
syllable is long, but the interval referred to is not really

species, unless

'

between columns, as implied by the Greek st5di, but
between the stilets or slender-branched uropods, to which
But to pronounce the
the Latin word stili is appropriate.
name as Diastylis in accordance with this correction would
make a hybrid of it, and it cannot therefore be recommended.
This genus has the second antennse in the male very fully

The third
developed, attaining the length of the body.
and fourth pergeopods in the female have no rudimentary
exopods. The genus is widely distributed, and includes
Several of these are recorded by
thirty species or more.
Norman, Robertson, and others, from British w^aters, as
Biasti/Us RathJdi (Kroyer), Diastylis cornuta, Boeck, Dio,stylis insignis, Sars, Diasiylis echinatus, Spence Bate, Dia:

stylis biplicaia, Sars, Diastylis
Icecis,

Norman,

Diastylis

spinosa,

rugosa.,

(Lilljeborg), Diastylis lamellaia,
Lejytostylis, Sars,

Norman,

Sars,

Diastylis

tumida

Diastylis

Norman.

1869, has the second antennas of the

male less fully developed than in the preceding genus,
and has rudimentary exopocls on the third and fourth
per^opods in the female. The genus includes six species,
of which Leptostylis producta, Norman, is British.
Diastylopsis, S. I. Smith, 1880, like Diastylis, has no
rudimentary exopods on the third and fourth pera^opods of
the female, but it is distinguished by the unique character
of having the third and fourth free segments of the per^eon
To the American species, Diastylopsis Dawconsolidated.
soni, Smith, must be added Diastylopsis reslma (Kroyer),
w^hich is well marked by the upturned nose or pseudorostrum, to which the specific name refers.
By aid of the accompanying table the student will be
able to assign his specimens to their proper families, which
will be found a very useful preliminary to the more difficult task of discovering the genus and the species
:
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According to the table the family can always be ascertained by the external characters, except in the case
of the females of the Vaunthompsoniidse and Leaconidae,
and there the eye is generally available, since it is absent
from all the Leuconidse. and indistinct only in one genus,
Leptocuma, of the Vaunthompsoniidte. The CampylaspidBB,
which in the table are but slightly distinguished from the
Nannastacidas, are strongly distinguished externally both
from them and all other Cumacea by the backward bulging
carapace, as also by the stiliform molar process of the
mandibles and internally by the single pair of liver
tubes.
The genealogical relationships of the Cumacea are obscure.
The second antennae of the male resemble what is
often seen in the Amphipoda.
The epipod of the first
maxillipeds helps the respiration, as in the Mysida3 and
cheliferous Isopods, but with the important addition of
sessile branchial sacs.
In the swimming branches on
some of the pereeopods there is a weighty resemblance to
the Mysidae. The mouth-organs make some approaches
to those of the Isopoda, and, as with them, the young are
hatched before the development of the last pair of per^opods.
The pleon recalls the paleeozoic Phyllocarida and
their existing representative Nehalia.
It will have been seen by the number of genera and
species to which the name of Gr. O. Sars is attached that
he has made a special study of this sub-order, and this
sketch of it is deeply indebted to his numerous and luminous w^orks upon the subject, to which, indeed, must be
credited the clearness and accuracy with which this small
.

but very interesting group

is

now known.

H
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CHAPTER XXI
ISOPODA
Families
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Phreatoicidea

Phreatoicidae

.

~i Microniscidae
j
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Epicariclca

Cyproniscidae
Dajidae
Cabiropsidae
Cryptoniscidfe
Entoniscidge
Bopyridse

Ligiidge
Tylidse
/^ Helleriidae

N
Oniscoidea

^^
Sithorcler 2.

The Isopoda form

Oniscidae
Armadillididae

Isopoda.

a vast and widely distributed army.
In contrast with the distinctive uniformity of the Cumacea,
they exhibit an extreme diversity of shape. The name was

KEEPING DAEK
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formed by Latreille from the Greek words tcros, equal, and
from the legs being all alike or
equal as the name would imply, these appendages often
have two or three very different developments in a single
animal. There is, to be sure, a typical form of limb which
prevails very widely, but the exceptional forms are numeWith these Latreille was unacrous and remarkable.
quainted, and therefore naturally gives no clue to them in
the name Isopoda, which he himself interprets as signifying
t/ous les pieds simples et uniquement propres a la locomotion ou a la prehension.' In proportion to their importance
in the economy of the world the Isopoda have hitherto
attracted little of popular notice.
They enjoy still less of
popular favour, 'ihey are all of retiring habits, never
needlessly courting attention, but in general clinging as
closely as possible to whatever shelter or holdfast they
have adopted. Amidst enormous disparities of size and
strength and shape and temper, this prudent love of obscurity, the one feature of the moral character which all of
TTovs, a foot, but, so far

'

them possess in common, is strong evidence that all of
them must have sprung from a common origin. They
have never tempted mankind to search for them as food.
The services which they doubtless often render as effective
scavengers are in some measure counterbalanced by the
damage which some of them inflict on submarine structures
and the depredations committed by others on the fruits
of the garden.
Several of the species treat their fellowinhabitants of the sea with little ceremony, and make up for
smallness of size by ferocity of behaviour.
It is only to be
hoped, as indeed it may be considered certain, that their
livino^ victims are immeasurably less sensitive to pain than
ourselves.

Normally the members of this sub-order have an elongate
ventrally flattened body, divided into a head of six segments under a carapace, a trunk or person of seven articulated segments, and a pleon usually limited to six
segments. As in all the Edriophthalma, there is no appreciable ocular segment.
The carapace is occasionally
in coalescence with one or two of the segments of the
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six segments of the pi eon may be all
some or all of them fused together. The
seventh segment or telson is scarcely ever free, but its in-

pei'Eeon.

The

articulated, or

dependent existence is indicated in the peculiar genus
Phreatoicits, and in one tribe, the Flabellifera, its presence
may generally be inferred from the attachment of the
uropods high up on the sides of the terminal segment,
while a few of the genera, as Paranthiira, have it distinctly
articulated.

A

pair of sessile compound eyes, remote or contiguous,
are usually present, but may be entirely wanting.
Occasionally they project from the head, but never on movable
foot-stalks.

The first antennae are never very elongate, and rarely
have a secondary flagellum. The second antennas very
seldom carry an exopod, the articulated scale so common
among the Macrura. The upper lip usually forms a plate
projecting from the top of the oral aperture over the cutting
edges of the mandibles, and may have an inner plate lying
parallel to the outer. The lower lip is bilobed, or forms two
pairs of lobes, of which the inner pair is much the smaller.
The mandibles are very variable, the dentate cutting edge,
secondary plate, spine-row, molar tubercle, and three-jointed
palp,' being sometimes strongly developed, at others, some
The first maxillee very
or even all of them disappearing.
palp.'
The second
rarely have a backward directed
the outer plate
maxillae have neither palp nor exopod
is divided, the inner undivided.
The maxillipeds, of which
the first are in this and the next sub-order the only pair,
This first joint as
often have an epipod on the first joint.
'

'

'

'

;

a rule stands free in each maxilliped, the pair not beingfused together.
The plate developed from the second
For the limbs of
joint is provided with coupling spines.
the trunk it is difficult to find any characters that are at
Dr. Boas in his defiall constant through the sub-order.
nition (1883) says that these seven pairs are strong runningthat
feet with a spine at the point of the terminal joint
the basal joint is always small, the second joint long, the
third in the Tanaida) smaller than those which follow,
;
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elsewhere almosfc of the same size as these.
But the exceptions to this statement are exceedingly numerous.
Occasionally the first pair are opercular
often they have
the form of gnathopods, tliat is to say, they are prehensile
instead of ambulatory.
Sometimes they are weak and
slender, and agree in character with the three following
pairs, at others they agree with only the next two pairs.
Rarely the last three pairs are adapted for swimming instead of walking.
The comparative lengths of the joints
are also subject to much variation, although the second
joint is scarcely ever shorter than the first or the third, the
seventh pair of legs in Phreatoicus typicus, Chilton, and
the first pair of the male in one or more species of Munna,
;

offering perhaps rare exceptions.

Marsupial plates are de-

veloped in the females in varying number. The peduncles of the pleopods often carry coupling spines.
The two
first pairs of the pleopods are often modified in the male
as sexual organs.
Usually the inner branch in some of
the pairs is branchial.
All the pairs are sometimes wanting.
The uropods vary greatly both as to shape, function,
and their position on the sixth segment. The liver is said
to consist of four or six backward-directed tubes.
The
heart is generally but not always elongate, and usually in
part situated in the pleon.
The ovaries and testes are without a median section.
The young usually quit the broodpouch with the last perseopods still undeveloped.
While in the Cumacea the pleon is in general very
considerably narrower than the trunk, in the Isopoda this
is only rarely the case, and sometimes the pleon even exceeds the trunk in breadth.
Definiiicn of

The cephalon

ilie

Suh-order Isopoda.

or carapace with rare exceptions leaves
segments of the trunk. There are no branchial
sacs in connection with the first maxillipeds, although these
occasionally assist the respiration.
Usually some of the
pleopods have a branchial character. None of the last five
pairs of trunk-limbs have natatory exopods.
The fii^t

free seven

-J
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three and generally the first five segments of the pleoa are
the sixth comprising
short, whether fused or articulated
the telson is usually the largest, and its appendages conThe pleopods when
stitute the only pair of uropods.
present are almost always closely overlapping.
Instead of being contented with the single genus
System of
Oniscus^ as in the first edition of Linnaeus's
Nature,' the Isopoda now occupy seven tribes, several of
which are of great extent. These are named respectively
Chelifera, Flabellifera, Valvifera, Asellota, Phreatoicidea,
;

'

Epicaridea, and Oniscoidea.

Tribe \. --Chelifera.

This

first tribe,

the

'

claw-bearing

'

Isopods,

is

a com-

paratively small one, but it has many peculiarities and is
It has to do with narrow,
controversially interesting.
subdepressed, or subcylindrical animals, in which the head
is united with the first or even the first and second segments of the perseon. The segments of the pleon are

sometimes fused together, and in that case the pleopods
Otherwise these appendages are generally
are wanting.
present, and consist of a two-jointed stem and two unjointed branches, but differing from those of the Isopoda
in general in being swimming rather than branchial
In this tribe respiration is carried on by means
organs.
of a branchial chamber situated under the sides of the
carapace to the rear. The first maxilla have a backwarddirected palp similar to that described in the Cumacea,
and no doubt fulfilling the same function of cleausing the
It is supposed to
branchial chamber from obstructions.
be a part of the endopod turned backwards. The maxilli'

'

peds have also a remarkable structure directed backward
This by its attachment to
into the branchial chamber.
By its rhyththe first joint is recognised as the epipod.
mical movement to and fro within the cavity it maintains
a constant influx of water for the oxygenation of the
In evident connection with this respiraanimal's blood.
tory process in the front part of the body is the circum-
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stance that the heart occupies the earlier segments of the
perason, whereas in those Isopoda which have branchial

pleopods, the heart is correspondingly situated in and
near the pleon. The tribal name refers to the fact that
the first pair of trunk-limbs, or gnathopods (corresponding
to the second maxillipeds of preceding descriptions), are
furnished with a chela, the two terminal joints forming an
opposed thumb and finger as in the familiar chelipeds of
crabs and lobsters, a character not met with in the rest of
The uropods are slender, the branches often
the Isopoda.
flagelliform. The eggs are carried in a marsupium of thin
plates, w^hich either form one pair attached to the fourth
free segment alone, or four pairs attached to four segments.
The tribe includes only two families, the Apseudidte
and Tanaid^, distinguishable by numerous characters both

external and internal.

Family

1.

Apseudidce.

The body is depressed, the carapace generally having
a well-developed rostrum and carinate sides, with pyriform
The segments of the pleon are
or spine-like ocular lobes.
well defined, narrower than those of the pera?on.
The first antennae, placed at the front corners of the
carapace, are remarkable in this sub-order by having two
many-jointed flagella.
The second antennas with the
bases contiguous are placed between and below the first,
and are often furnished with an articulated scale, ciliated
The flagellum is many-jointed.
all round.
The mandibles have a three-jointed palp.' The first
maxillas have two incisive lobes and a two-jointed backward-directed palp,' ending in two or more setae. The
second maxillae are furnished with setse and spines. The
maxillipeds have a large laminar epipod, branchial in
function.
The first gnathopods are strong and chelate,
the inner margins of the finger and thumb being usually
tuberculate in the male and serrate in the female. The
second gnathopods are fossorial, having the last three
joints, especially the penultimate or hand,' flattened, the
'

'

'
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flattened spines being of use for specific distinctions.

One

or both of the pairs have usually small two-jointed exopods.

The pergeopods are slender, with many setee and spines.
The pleopods have two long setiferous branches, and the
uropods two that are many-jointed and filiform, the inner
elongate.

small exopods above mentioned, when seen only
might be considered rudimentary or
of little importance.
But this would not be a right way
The branchial chamber has two little
of regarding them.
openings, one for the entrance, the other for the exit of

The

in cabinet specimens,

In front of the latter of
the water used in breathing.
these orifices in the living animal, M. Yves Delage points
out that the exopods of the first gnathopods with their
terminal setge vibrate so rapidly that the machinery can
with difficulty be seen, while those of the second gnathopods behave in the same manner in front of the entrance
apertures.
By this contrivance a lively current of water
is introduced to the branchial chamber, and, when its
virtue has been exhausted, the parting guest is speeded to
When there is only one pair of
a convenient distance.
exopods, it is those at the gate of egress which remain,
and it is no doubt of less importance that the entering
current should be rapid than that the used-up water
should be effectively dismissed.
Five genera are at present assigned to this family.
The ocular lobes are not movable, as they were at one
time supposed to be.
Ajjsende^^ Leach, 1814, has six segments of the trunk
free, a well-developed scale on the second antennaB, a welldeveloped palp on the mandibles, exopods on both pairs
of gnathopods, and five pairs of pleopods, with both
branches usually one-jointed.
Parcqoseudes, Sars, 1880, has six segments of the trunk
free, the antennal scale rudimentary, the mandibular
*
palp very small, exopods on both pairs of gnathopods,
and only four pairs of pleopods, which have one of the
branches two-jointed. The single species is Parapseudes
It was at one
hitifrons (Grube) from the Mediterranean.
'

'

'

THE APSEUDID.^
time supposed to be without exopods on the
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first

two pairs

of limbs.

Sphyrdpus, Norman and Stebbing (in Sars), 1880, has
only five segments of the trunk free, no antennal scale,
exopods on the first, and sometimes if not always on the
second, pair of gnathopods, and five pairs of pleopods.
Typhlajjseudes, Beddard, 1886, 'the blind Apiseudes'
shares a want of eyes with the genus iSphyrcfJims and with
some species of Apseudes. Six segments of the trunk are
free.
It has a small antennal scale, but is said to be without exopod on either first or second gnathopods.
There
are five pairs of pleopods, in which one of the branches is
two-jointed.

Beddard, 1886, 'the smooth-footed,' has six
segments of the trunk, a rudimentary antennal scale,
a minute three-jointed exopod on the gnathopods of both
pairs, and five pairs of pleopods, in which one of the
Leiopjus,

free

branches

is

two-jointed.

The

t}q3e-species, Leiopus lepto-

having three joints to the palp of
the first maxillse, but
the very short median joint
seems open to some suspicion.
The earliest known species of this family is Apseudes
talpa (Montagu), first recorded from Devonshire, but also
occurring in the Mediterranean. From Apseudes Latreillii
(Milne-Edwards), also a British species, it may be distinguished by the serrate first joint of the first antennae, the
spines on the epistome and on the ventral surface of the
dactylus, is described as

'

peraeon-segments, and the elongation of the last segment
Other species, such as Apseudes simplidof the pleon.
rostris, Norman and Stebbing, 'taken in 1,263 fathoms,
about one hundred miles directly south of Rockall, Forcupine Expedition, 1869,' and Apseudes grossimdnus, Norman,
from 90 fathoms, long. 11° 40' W. off the south-west
coast of Ireland, may be technically regarded as British,
but these and others in like circumstances seldom come
into the hands of any students but those who will prefer
to consult the original memoirs for their characteristics.
Sphyrapjus malleolus, Norman and Stebbing, alludes both
by its generic and its specific name to the hammer-like
24
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appearance of tlie first gnathopods, especially in tine male,
in which sex the huge hand is set on at right angles to
Like Sphyrapus tudes, of
the preceding handle-like joint.
the same authors, it has been taken off the west of Ireland.
the latter species it is distinguished by the great
extension of the lateral processes on the second segment
of the pleon.
In both of these species there are exopods on both
pairs of gnathopods, but, according to Sars, they are absent
from the second pair in his species, anomalus and serratus.

From

Family

2.

Tanaidce,

The body is nearly parallel-sided, the carapace being
truncate in front or with a minute rostrum, with or without
ocular lobes and eyes. The pereeon and pleon are without
The pleon is seldom narrower and somespiny armature.
times broader than the pereeon. The first antennae are
contiguous, with a single flagellum, which is rudimentary
or sometimes wanting or rarely well developed in the
The second
female, but multi articulate in the male.
antennae are smaller than the first and below them, without scale, and with the flagellum rudimentary or rarely
well developed.
The mandibles have no palp.' The first
maxillse have one incisive lobe and a one-jointed 'palp'
The second maxillae form
usually ending in two setae.
minute rudimentary unarmed lobules.
The maxillipeds
are fused at the base, and usually have a narrow falciform epipod. The masticatory organs are, however, often
evanescent in the adult male. The gnathopods are without exopods.
In the first pair the second joint is large
and tumid, and in the adult male the sixth joint or hand
becomes so much developed that it seems to crowd the
mouth-organs out of existence. The second gnathopods
are ambulatory like the following limbs.
The pleopods
have two short setiferous branches, or are rarely absent.
The uropods are either simple or furnished with two filaments, of which the outer is always short, having one, two,
'

or at most three, joints.
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Within recent years the genera of this family have
become tolerably numerous. Many of the species are
quite microscopic, and in some instances an impatient
observer ma}^ be tempted to suppose that the distinguishing features even of the genera have been invented to
match the size of the specimens. But in most cases such
a criticism will be withdrawn upon a more careful inspection.

Only a few selected characters can here be offered to
discriminate the fifteen (or rather, the fourteen) genera
that have been established
Tanais, Audouin and Milne-Edwards, 1829, has eyes,
,
several seta3 on the palp of the first maxillae, the marsupium of the female consisting of two large plates aflSxed
to the fourth free segment of the perason, only three pairs
of pleopods, and the uropcds simple, the siugle branch
:

'

'

being two- or three-jointed.
X Leiotoclielia, Dana, 1849, has two setse on the ^palp' of
the first maxillae, the first gnathopods of the adult male
wdth very elongate thumb and finger, the marsupium of
the female consisting of a pair of plates on each of the
first four free segments, five pairs of pleopods, and in the
uropods a multiarticulate inner and a one-jointed outer
branch.
Heterotanais,

Sars, 1880, scarcely differs from Leptoexcept in the first gnathopods of the male, which
are incompletely chelate, the so-called thumb being very
little instead of enormously produced.
In the uropods the
outer branch is little but two-jointed, the inner filiform,
with four or five joints.
H Paratanais, Dana, 1852, has eyes, but without distinct
ocular lobes.
The mandibles are strong in the female,
with cylindrical molar process, whereas in the male all the
mouth-organs, except the maxillipeds, are lost. The first
gnathopods are similar in the two sexes. Of the uropods
both branches are two-jointed.
^^Pseudotanais, Sars, 1880.
The eyes are imperfect or
absent, and there are no ocular lobes.
The mandibles
have a stiliform molar. The maxillipeds are fused at the
i,

chelia,
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between the palps
from the fased second joints. The marsupium is like that
in Tanais.
There are five pairs of pleopods in the male,
and five or none in the female. The uropods have both
branches two-jointed.
C Typhlotanais, Sars, 1880, is without eyes or ocular
lobes. The mandibles have a thick cylindrical molar in the
female.
In the male the mouth-organs disappear as in

base, a single central plate issuing

Parataiiais.

The marsupium has the usual four

There are

^

pairs of

pleopods in both sexes.
Both branches of the uropods are two-jointed, or one or
other of them may be one-jointed..
7 Leptognathia, Sars, 1880, has no eyes or ocular lobes.
The mandibles are weak, with a feeble pointed molar in
the female.
The mouth-organs of the male and marsupium of the female and the pleopods are as in the preceding genus. Of the uropods the inner branch is twojointed in the female, three-jointed in the male, the outer
much smaller, two- or one-jointed, sometimes rudimentary.
9 Alaotanais, Norman and Stebbing, 1886, has minute
ocular lobes, but no eyes.
The mandibles are strong, with
large molar, at least in the female, the full-grown male
being probably content with the maxillipeds for mouthorgans.
The marsupium and pleopods are as in the preceding genus. The first gnathopods are powerful, especially in the male, much like those of Leptochelia.
Of the
uropods the inner branch is eight- or nine-jointed, the
outer two-jointed.
^ Neotanais, Beddard, 1886, is no doubt the same genus
as the preceding.
Both were published by the Zoological
Society of London in the same year.
The description of
Alaotanais was received Nov. 5, 1884, read Dec. 2, 1884,
and published in October 1886. Neotanais was, I believe,
received and read considerably later, but actually published
earlier.
Mr. Beddard mentions mandibles with the usual
structure, with a slender extremity and a stout molar
process.' His only specimens were males, but not perhaps
at the stage when the mandibles would be lost.
Bathytanais^ Beddard, 1886, has distinct ocular lobes,
plates.

five pairs of

'
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with eyes well developed, and the first and second antennas
four-jointed apparently in the male as well as in the
female.
The male is thought to be distinguished chiefly

by a more elongate pleon. The single species is represented by one small specimen supposed to come from
2,050 fathoms in Mid Pacific, and other specimens from
bet^v^een 2 and 10 fathoms at Port Jackson in Australia.
\^Tanaella, Norman and Stebbing, 1886, has no eyes
and no distinct ocular lobes. There are no pleopods in
the female, and the uropods are simple, the single brancli
being also single -jointed. The male is unknown,
has no eyes and no distinct
// Strongylura, Sars, 1880,
ocular lobes.
The mandibles have the molar moderately
large, laminar.
There are no pleopods in the female. In
the uropods the inner branch is two-jointed, the outer
one-jointed.

^ Cryptocope^ Sars, 1880, like several of the preceding
genera is without eyes. The mandibles have the molar
sublaminar, unarmed, and on the right hand mandible
there is a very prominent secondary plate.
The segments
of the peraeon are divided by deep instrictions.
The pleopods are well developed in the male, rudimentary in the
i'emale.
The uropods in the male are long, with threejointed inner, and two-jointed outer, branch
in the
female short, with two-jointed inner, and one-jointed o-uter,
I

;

branch.
i^ Haplocope, Sars, 1880, agrees nearly with the preceding genus, except that the mandibles have a cylindrical
molar, of which the truncate apex is encircled with teeth,
and the uropods are moderately long with unequal twojointed branches.
'i AnarthrUra, Sars, 1880, is distinguished from all the
foregoing genera by having the pleon unsegmented. There
are no eyes.
The hands of the first gnathopods are weak.
There are no pleopods. In the uropods the outer branch
is represented by a conical process not disunited from the
peduncle, the inner branch is two-jointed.
Among the earlier authorities on this family the writings of Kroyer, Lilljeborg, and Fritz Miiller may be men-
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tioned as of special importance.
For more recent information the student should consult Sars's two papers on the
'Isopoda Chelifera' published in 1880 and 1886, and that
by Norman and Stebbing on the Isopoda of the Lujdniiig,
Porcupine, and Valorous Expeditions, in the
Transac'

tions of the Zoological Society

'

for the latter year.

The

genera and
forty-six species of Tanaidie as occurring in the NorthAtlantic and Mediterranean, Typldotanais and LejjtotpiatJiia
being each credited with ten species and Leptochelia with
jast-mentioned

paper

enumerates

thirteen

five.

Tanais tomentosus^ Kroyer, 1842, has been identified
with Tanais vittatus (Rathke), 1843.
In Devonshire
in timbers washed by the tide it occurs in company
with Limnoria lignorum and Chelura terebrans.
In
America the same association is reported of Tanais filum,
Stimpson, which may, however, be a Leptochelia. The
Egyptian species, Tanais Bulongii (Audouin), is by Bate
and Westwood enrolled in the fauna of Devonshire, though
their only specimens came from Polperro, in Cornwall.
They are with some reason doubtful about the identification, and the rediscovery of their species in Great Britain
is still awaited.
They curiously include in the synonymy
the Tanais Lulongii of Thompson and of White, though
acknowledging in the text that these Irish specimens had
proved to be mutilated Amphipods. They speak of the
third perasopods, or fifth pair of trunk limbs, in this
species as carrying branchial organs, which would be a
peculiarity of no little importance, were it not practically
certain that the supposed branchiae were merely the marsupial plates of a female specimen.
The species which Bate and Westwood name Leptochelia
'Edwardsii (Kroyer) should rather be called Lpptochelia
Savignyi (Kroyer), as the earlier description belongs to
that name.
Kroyer's Tanais Edwardsii is the male of the
same species. Leptochelia algicola, Harger, from New England, is, according to Sars, in the female a synonym of this
species, while in the male it is a synonym of Leptochelia
dubia (Kroyer).
Fritz Miiller, and after him Dr. Dohrn,
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supposed that in Tanais duhiv^, Kroyer, tliere were two
forms of the male, but Sars cousiders that of the two
supposed forms one is Leptochelia dubia and the other
Heterotanais anomalus, Sars.
He has not found any true
dimorphism in the males of any of the Tanaida3. The
distinction between Leptochelia Savignyi and LeptocheUa
dubia is itself open to some doubt.
M. E. Chevreux has
sent me specimens from Villefranche, the males of which
have gnathopods, such as Kroyer attributes to the
Ediuardsii and Sars to the Savignyi form, that is, with the
teeth on the thumb very wide apart, but on the other
hand they have the first antennge. such as Sars attributes
to the dubia form, with a curve at the base of the first
joint, and with a flagellum, not indeed of nine joints, but
of eight.
These antennae agree with Kroyer's description
of Edwardsii and also with the figure and description by
Bate and Westwood, so that, unless Sars has himself for
once made a confusion, the males of dubia and Savignyi
would seem to be undistinguishable in regard to the first
antennse, not necessarily at every stage of existence, but
Since the marital Tanaid frequently
at some stage.
sacrifices his mouth-organs to the enormous development of his chelipeds, he must, as Norman observes,
either reacquire his feeding apparatus at a subsequent
The alternation of form
moult, or else die of inanition.
It is, of course,
in the same individual is not improbable.
To Heterotanais Sars
quite distinct from dimorphism.
assigns the American species Le]^jtoclielia limicola, Harger,
and the New Zealand Faratanais tenuis, Thomson, and
with Heteroianais Orstedi (Kroyer) he identifies Tanais
curculio, Kroyer, c?, Tanais balticus, Fritz Miiller, ?, and
The species which
Tanais rhynchites^ Fritz Miiller, d*
Bate and Westwood call Faratanais forcipatus (Lilljeborg)
should be named Faratanais Batei, Sars, and their Fa/ra^
tanais rigidits has now become Leptognathia rigida (Bate
and Westwood). Leptognathia laticaudata, Sars, has been
recently taken in the Clyde, and Leptognatliia Lilljeborgi,
The deep-sea species,
Stebbing, is found in North Devon.
.

Alaotanais (or Neotanais) serratispinosus and Alaotanais (or

328

A HISTORY OF RECENT CRUSTACEA

Neotanais) loivisjnnosus and Strongylura arctophylax, all
of Norman and Stebbing, taken off the coast of Ireland,
may be regarded as British. The last, however, is not
very markedly distinct from the Norwegian species,
Strongiiltira cylindrata, Sars.
The Australian species,
Paratanais linearis, Haswell, should perhaps be transferred
to Anarthrura, hitherto represented only by Auarthrura
simplex, Sars, from Norway.
There are difficulties connected with the study of the
Tanaidae, owing to the differences that often exist between
the two sexes, to the likenesses that sometimes exist between the females of different species, and to the prevailing
minuteness of size, which descends even to one-twentieth
of an inch.
That many of the genera are blind is readily
to be explained in connection with their habit of living
ensconced in the sand.
When their little white or
pellucid bodies are discerned amidst the fragments of
crystal, shells, polyzoa, foraminifera, and spines of urchins,
it is seen that these components of the sand often exceed the
Tanaids in size. It is not unlikely, therefore, that many of
the species have been frequently overlooked, and that in the
future those already known will be discovered in many
fresh localities, and that many fresh species will eventually

be brought to light.
There is a still pending dispute whether the Tanaidas
should maintain their position among the Isopoda or be
transferred to the Amphipoda, or be separated from both
and raised to the dignity of an independent sub-order- Of
these plans the least advisable seems to be that which
would mix them up with the Amphipoda, for that enormous
group is at present separated from all other Crustacea by
characters of the branchial organs and the pleon, i^. which
the Tanaidge have no share, while the Tanaidee, on their
side, have characters of the mouth-organs foreign to all
the Amphipoda. The form and position of the heart,
extending in the Tanaida? from the first to the last segment
of the perfeon, very nearly as in the Amphipod GoroiDliium^
and the other resemblances in the circulatory apparatus of
the two groups, pointed out by M. Yves Delage, afford the
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most important argument for the proposed alliance between
them. But the position of the heart, when considered in
connection with the branchial arrangements, points rather
in the direction of the Cumacea than the Amphipoda, and
although in the Isopoda the heart is usually in the pleon,
there are various genera in which it extends more or less
into the person, thus establishing a gradation to the
Tanaids in which it is wholly there. From the point of
view of embryology. Bate and West wood say of Tanais and
Apseudes that the development is after the manner of the
Amphipoda rather than that of the Isopoda,' but in point
of fact, though the curvature of the embryo in the eg^
is inward as in the Amphipoda, the young leave the
mother's pouch with the last per^opods undeveloped, as
is customary with the Isopoda.
'
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CHAPTER XXII
TRIBE

II

— FLABELLIFERA

The name refers to the circumstance that
members of this tribe the terminal segment in

in all the
conjunction
with the uropods forms a caudal fan as in the Macrura,
although here the telson is often not articulated, but fused
with the preceding segment. The heart is situated chiefly
in the pleon, only penetrating one or two of the terminal
segments of the pereeon. Respiration is effected by the
help of pleopods acting as branchiee.
The families included are the Anthuridae, Gnathiidas,
Cymothoid^, SerolidiB, Sphgeromidas, and Limnoriida3.
The term Cymothoida3 is used comprehensively for a
closely connected group of families, as will be explained
hereafter.

Family

The

body

is

long

1.

and

Anihuridce.

narrow,

subcylindrical

or

The head is usually shorter than the following
The perseon has its seven segments distinct.

depressed.

segment.

first five segments of the pleon may be all distinct or
completely or partially coalesced the sixth is sometimes
The mouth-organs are
fused with the linguiform telson.

The

;

The

first gnathopods are usually the larger,
the second gnathopods and first per^eopods resembling them in general form. The other pergeopods are
ambulatory. There appear to be no separate marsupial
plates.
The first pleopods are large, commonly expanded
The uropods have a two-jointed inner
to cover the rest.
branch, and the one-jointed outer branch usually so articulated as to arch more or less over the back of the telson.

suctorial.

subchelate

;
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Some

eight genera are included in this family.
The
four to be mentioned agree in having two rounded
lobes to the lower lip, the mandibles with a cutting edge
of two or three blunt teeth and a sort of semicircular saw
in place of molar and spine-row, the palp three-jointed

first

'

'

;

the first maxillae are simple, with apical teeth, without
palp
the second are slightly cleft at the apex ; the
maxillipeds have from three to six broad flattened joints
including the basal piece.
Antliura, Leach, 1814, has the flagella of both pairs of
antennse few-jointed in the female, of the first multiarticulate in the male
the maxillipeds three-jointed the
first five pleon-segments fused in the female, partially
distinct in the male.
The telson is not coalesced with the
preceding segment.
Gi/atJiara, Norman and Stebbing, 1886, has the flagella
of both antennae rudimentary, of the first perhaps not
greatly developed in the male
the maxillipeds fourjointed the first five pleon-segments fused, at least dorsally, in the female.
Anthelftra, Norman and Stebbing, 1886, has the flagella
of both antennae multiarticulate, of the first pair brushlike in the male
the maxillipeds six-jointed the pleonsegments distinct, and the telson in the type-species
separate from the sixth segment.
Hyssura, Norman and Stebbing, 1886, has the flagella
of both antennae multiarticalate
the maxillipeds sixjointed the seventh segment of the perason seemingly devoid of limbs the first five pleon-segments distim^t, fully
half as long as broad the pleopods alike, the first pair not
covering any of the following the uropods with the outer
branch long and narrow, not arching over the narrow
lanceolate telson.
The animal is vermiform.
UisotJdstos, Haswell, 1884, has both antennee very
short in both sexes with few- (8-6) jointed flagella; the
first gnathopods not subchelate, smaller than the following
limbs
the first five pleon-segments short but distinct
the first pleopods covering the rest
the uropods with
outer branch narrow, not arching over the broad quadrate
;

'

'

;

;

;

;

;

;

;

;

;

;

;

;

;
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The animal, especially the male,
The mouth-organs have not been described.

telson.

is

vermiform.

Mr. Haswell
speaks of the outer branch of the uropods as an appendage which is directly articulated with the posterior border
'

of the segment,' a very strange peculiarity.

Haliophasma^ Haswell, 1880, would seem to be a
since the species Haliophasma maculata, Haswell, has been described by Chilton under the name
Anthura ajfinis, and stated by him to be a true Anthura.
Ftilanthura^ Harger, 1878, is probably also a synonym
o^ Anthura, the one-jointed mandibular 'palp' being due,
it may be supposed, to a defect of the specimen observed.
The next two genera agree in having the lower lip
bipartite but acuminate
the mandibles without teeth,
lancet-like, lobes at the base forming a channel for the
liquid drawn by the thrust of the lancets
the first maxilla3
spear-like, distally channelled and serrate
the maxillipeds
elongate, consisting of four or five joints, the second of
which is elongate.
Paranthura, Bate and Westwood, 1866. The flagellum
of the first antennae in the male forms a large multiarticulate brush, in the second it is rudimentary.
The
nandibular 'palp' is three-jointed. The pleon has six
segments and the telson distinct. The outer branch of
the uropods is short, variable in width.
Calathura, Norman and Stebbing, 1886. The antenucne
of both pairs in both sexes have many-jointed flagella,
that of the first pair perhaps not greatly developed in the
male.
The pleon has six segments and the telson distinct.
The outer branch of the uropods is short and wide,

synonym of Anthtira,

;

;

;

overarching.
Both pairs of antennge are
Cruregens, Chilton, 1882.
short, few-jointed.
The second pair have a small exopod.
There is no mandibular palp,' but otherwise the mouthorgans bear a general resemblance to those of the two
preceding genera.
The seventh segment of the person is
very short and devoid of limbs. The pleon has six segments and the telson distinct.
The outer branch of the
uropods is narrow, not overarching the squamiform telson.
'
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Anihura gracilis (Montagu) was first found on the
of South Devon.
AntJbura temds (Harger) is a
closely allied species found in the United States.
The
New Zealand species Anthura JiageUata, Chilton, was
included in the genus with hesitation, owing to the miscoast

description in the

'

History of the British Sessile-eyed

which the uropods are said to be attached
to the fifth instead of the sixth segment of the pleon.
Farantliiira Costana, Bate and Westwood, should be called
Paranthura nigroinindata (Lucas) Anthura _^?'ac?Yis,' MilneEdwards, though agreeing with this species in the shape
of the telson, has the first five segments of the pleon fused
as in Anthura.
Calathura hrachiata (Stimpson) has been
traced from the east coast of America, across the Atlantic,
between Shetland and Faroe, off Norway, Scotland, and
Ireland, and between the south of England and the Bay
of Biscay.'
It has been taken as deep down as 1,360
fathoms.
It is well marked by a dorsal impression on the
fourth, fifth, and sixth segments of the peraBon, and by
the great size, attaining a length of one inch and an eighth.
Crustacea,' in

*

.

'

It is the largest

known

species of the family.

Cyathura carinata (Kroyer) has been described under
various names from the coasts of the United States, and
from Denmark, but not hitherto from any part of Great
Britain.

Anthelura abyssorum,

by the Valorous,

Norman and Stebbing, dredged
name by the depth of 1,750

justifies its

fathoms from which it was obtained near the entrance of
Davis Strait. Hi/ssitra prodticta, of the same authors,
refers in the generic name to the spear-shaped telson and
in the specific to the linear form of the animal.
Many of
the generic names in this family refer to the peculiar cupshaped or calyx-like arrangement of the caudal fan.
Gruregens, 'leg-wanting,' alludes to the retention of a
larval character in the absence of the last pair of pera?oCruregens fontanus, Chilton, is the only known
pods.
species in this family that is not marine.
Mr. Charles
Chilton obtained it from a well of fresh water at Eyreton
in New Zealand, together with four other new subterra-
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nean species of sessile-eyed Crustaceans.

Eisofhistos,

'

the

tlirust-in one,' has for its type-species Eisothistos vermi-

formis, Haswell, obtained from about low-water

Fig. 2S.—£iso!histos vcrmifonnis, Haswell,
the m8?e [Haswell].

Fig.

mark

at

Eiaothistos vermifornm, Haswell,
the female [Haswell].

Watson's Bay in Australia. It is not a little remarkable
for the shape assumed by the male, but still more for the
It occupies the tube of a
habitation which it adopts.
Vermilia^ one of the Serpulidfe, and with the policy of the
wolf in the story of

'

Little

Red Bidinghood,'

it

not only

PKETENDING TO BE A

WORM

3oo

occupies the tenement, but puts on the guise of the original
tenant.
The whole appearance of the animal is singularly
like that of a small Serpula, the operculum and branchiae
being mimicked by the expanded posterior appendages
and telson, and the hairs representing the parapodial set^e,
while the small ness of the limbs and the vermiform shape
of the body, aid in perfecting the resemblance.'
It is a
sufficiently curious instance of mimicry that the head of
one animal should be imitated by the tail of another. The
creature's habit of entering the tube head foremost is
quite in accord with its diminutive antennae and abnormally small front limbs, and that when not in quest of
food it should have the branchial appendages of the tail
near the aperture of ts cave is an obviously convenient
arrangement. Probably the British Anthura gracilis may
use a similar shelter, since it is undoubtedly dredged up
in company with shells and stones on which the tubes of
Serpul^e are abundant.
Many of the Edriophthalma
occupy tubes which they themselves construct. This is
apparently the case with Typhlotanais brachyurus^ Beddard, the tube of which is shaped somewhat like the shell
of Bentalium.'' The Indian Amphipod, named Goncholestes
'

'

by Dr. G. M. Giles, forms its tube within a Dantalium shell. It seems, however, certainly to belong to the
genus Cerajms. other species of which have the tubes free.

dentalii

Family

2.

Chiathiidce.

Though the Gnathiid^e have been long contented with
a single genus, the peculiarities of that genus are so great
that at one time they were supposed to suffice for the

two separate families. There are striking
differences that distinguish the sexes from one another and
institution of

the adults from the young.

Characters

common

to all are

Both pairs of antennae are short, with the
flagella clearly marked off from the peduncles; the mandibles are abnormal
the first and last segments of the
peraBon are very small, and the last per^eopods are wanting an embryonic character permanently retained as in
the genera Hyssnra and Cruregens of the preceding family.
as follows.

;

;
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The

first five segments of the pleon are distinct, carrying
each a pair of pleopods; the sixth segment ends in a
pointed telson and bears inserted at the sides of the base
a pair of two-branched uropods resembling the pleopods
except in being of a firmer texture.
In the adult male the so-called mandibles are powerful
and exserted beyond the front of the quadrate head the
consisting of four flattened
palp
maxillipeds have a
The first segment of the perseon is sepaciliated joints.
rated from the head only by a suture, and its appendages,
the first gnathopods, are (in Gnathia) two-jointed, opercular, the first joint being a large pyriform plate fringed
with setse on the convex inner margin and containing
three semitransparent calcareous plates, supposed to inThe seventh
dicate the same number of original joints.
segment of the perseon is abruptly narrower than the preceding, so that it seems to form part of the narrow pleon.
The pleopods with their two one-jointed rami are sometimes
Dr. Dohrn considers that
ciliated, and sometimes not.
the so-called mandibles of the adult male are structures
that arise independently of the true mandibles as found in
;

'

'

He considers that these new structures are
the young.
not concerned in feeding, but only in attaching the animal
For feeding purposes he states that the
to some object.
opercular gnathopods are thrown open, and the maxillipeds act as whirling organs, the current of water so
maintained bringing with it small nutritious particles such
as do not require any powerful oral apparatus for their
mastication.

In the adult female the head is subtriangular, with
the eyes (when present) larger and placed farther back
the mandibles are said to be wholly
than in the male
the maxillipeds are reduced. The first gnathopods
lost
wdth the joints unexpanded or not much expanded lie each
on a delicate membranous plate which may be marsupial.
The first and last segments of the peragon and the pleon
are as in the male, but the fourth, fifth, and often the
sixth segments of the per^eon are fused, the dilated transparent skin affording a view of the young ones within.
;

;
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When the young are ready to escape, the cuticle of the
mother, previously separated from the hypodermis, splits
into scales on the various segments.
In the young the mouth-organs project beyond the
head, and are evidently formed for piercing and for suction;
the mandibles have stiliform ends, and are followed by
two pairs of slender organs, which are considered to be
the two pairs of maxillse the maxillipeds are also slender
and the first gnathopods are elongate,
and elongate
limb-like, with the normal seven segments; the first
pereeon-segment is distinct, the fourth, fifth, and sixth
being perhaps fused in the young female and distinct in
the young male.
Dr. Dolirn consider it inappropria^^e
palp
to speak of the mandibles as without
rather, he
says, it is only the palp which appears to be present.
It is said to be easy to keep the males alive for a year
or two in a small bowl containing some of their native mud
and some sea-water. As they are active climbers, precautions must be taken against their escape.
Gnathia, Leach, 1814, has long been the only genus
contained in the family, to which it is entitled to give its
name, as hinted by Bate and Westwood, and properly
decided by the late Mr. Oscar Harger.
For a long time
the name Anceus, Risso, 1816, was used for the males, and
Praniza, Latreille (Leach MS.), for the females and young.
M. Eugene Hesse has the credit of having definitely established the relationship between the two forms, but it
should not be forgotten that Leach had expressed his conviction of it as long ago as 1814.
The female had already
been figured and described as a marine Oniscus by Slabber
in 1769.
The best known British species is Gnathia maxillaris (Montagu) 1804.
The 'mandibles' of the male distinguish it from the species Gnathia HalidaU (Bate and
Westwood), instituted by those authors in 1866 with an
expression of some doubt as to whether it might not be
the same as Gnathia formica (Hesse). The American
species, Gnathia cerlna (Stimpson) may likewise be distinguished by the mandibles.'
M. Hesse has described
seventeen species from the coast of France, and given draw;

;

;

'

'

'

'

'
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ings of many of them that excite some surprise by the vividHis Gnathia asdaferus has manness of the colouring.
dibles of unusual shape,
'

'

axe-like appearance
being alluded to in the
specific name.
GnatJtia
stygius (Sars) is more than
half an inch long.
Euneogriaihia may be
instituted as a new genus

their

to

receive

the

species

Anceus gigos, Beddard,
from Kerguelen.
It is
strikingly

from

distinguished

by having
gnathopods in the
male six-jointed. Thepleopods have both branches
fringed with long plumose
hairs. The male of Euneo-

the

Gnatliia

first

gnathia gigas (see Plate
XIV.) exceeds three-fifths
Fig. Z0.—CT7iathi(i ascinferm (Hesse),
of an inch in length, and
the male [Hesse],
The
is therefore the largest known member of the family.
fourth and fifth segments of the perseon are markedly the
widest.

Anceus bcdhyhius, Beddard, dredged from a depth of
900 fathoms, will no doubt require to be transferred to
another new genus, but the species, being founded on a
fragment of a specimen, may wait for a new generic name
till

fuller material is obtained.

A7iceus DanieUi, Hesse, 1884,
tinct genus,

may

also represent a dis-

and probably, whenever the family

is

mono-

graphed, it will develop as plentiful a harvest of genera as
its neighbours.

PI

F uneoqnathia qtqas

E

.

Q'qas.

1^-

GjiatJiopod.

xiv.
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Cymothoidce.

3.

In contrast with the two preceding families the
Cymothoidge, in the comprehensive sense of the term,
would form a truly gigantic group. It is best, therefore,
to accept the arrangement which breaks it up into at least
six families, the animals in which are united in having iv
most cases a similar outward facies. These six families
are the
Cirolanidee, Corallanidge,
Alcironidae,
Barybrotidse, ^gidge, and Cymothoidas.
It is common to them
all to have all the segments of the perason distinct and
well developed to have a well-developed 'palp' but no
proper molar to the mandibles, the maxillipeds with the
epipod short and coalesced to the underside of the head,
and the plate of the second joint short or wantiug the
first joint of the first gnathopods fused with the segment
the last four pairs of perseopods always longer than the
three preceding pairs of limbs, and the pleopods alike in
the two sexes, except for the presence of a stilet on the
second pair of the male. In the young there are six pleonsegments distinct, of which the terminal one which includes
the telson is large.
Tlie pleopods generally have the
blanches fringed with hairs, always excepting the inner
bri^nch of the fifth pair; in the first fpur pairs there are
coupling-hooks on the broad peduncles. In the gravid
female there are five pairs of marsupial plates on the first
five pairs of limbs of the person, and small supplementary
plates on the last two pairs
the maxillipeds have fringed
expansions of the epipod and the first two joints, more or
less covered by the front marsupial plates, and evidently designed to promote the steady influx of water upon the eggs.
Considering that in this group a father, mother, and
child might in some cases readily be mistaken for specimens of three separate species, and that among the families
;

;

;

the similarities and dissimilarities are often alike perplexing,
the student has great reason to be grateful to Dr. H. J.
Hansen, of Copenhagen, who in his admirable work on this
subject has provided efficient clues to the labyrinth.
The

annexed table

is

translated from his treatise.
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SY^^OFSIS OF

Maxillipeds with the palp free,
the margins of the last two
joints more or less setose, never
furnished with hooks
First maxillse with the plate of
the third joint tolerably broad,
at least towards the middle
*

'

THE

Mandibles with the distal half
stout, very conspicuous,
uncovered, or with only the anterior margin concealed from
the base towards the middle
directed forwards and a little
outwards
;

i

Mandibles with the distal half
narrow, most or all of it concealed by the upper and lower
lips; from the base towards the
apex directed gradually inwards
Distal parts of the mouth-organs
forming a cone directed some-

what forwards
Maxillipeds with the 'palp 'embracing the cone formed by the
distal parts of the mouth-organs,
the inner upper margin and
apex never setose, the apex and
sometimes the inner upper margin, at least in the males and
the females without eggs, being
furnished with outward curveid

hooks
First maxillfB with the plate of
the third joint narrow through-

out

Second ma xillcB small, feeble, without hooks
Maxillipeds with the fourth and
fifth joints coalesced, forming a^
very long joint

Distal parts of the mouth-organs
forming a short subvertical cone
Second maxilla large, elongate,
and proportionately broad, with
two apical plates furnished with

hooks
Maxillipeds with the fourth and
fifth joints sometimes coalesced,
never forming a long joint

HANSEN'S TABULAR VIEW
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CYMOTHO ID GROUP.
/Mandibles with the rather broad, more or less triden-^
tate cutting edges meeting squarely behind the
large upper lip the secondary plate and peculiar
equivalent for the molar well developed
First maxillas having the plate of the first joint armed Cirolanidae —with three spines, that of the third with many
Second maxilke of moderate si7,e, the three free plates
very setose
Maxiilipeds with the palp rather broad, ver}' setose
;

'

<

'

Mandibles with the distal part produced itjto a long ^
prominent process, the pair much overlapping; the
secondary plate and molar evanescent
First maxillae having the plate of the first joint unarmed, of the third carrying one very long spine
r Corallanidae
Second maxillge small and feeble, the free plates almost
rudimentary, with few set^
Maxiilipeds with the palp' narrowed, not very setose
'
(the antepenultimate joint rather elongate)
i

1

*

I

.

First maxillae having the plate of the first joint un- \
armed, of the third carrying two spines or only one
Second maxillge feeble, sometimes very small, with one I a ipironid'p
plate or none, the setae very few or none
Maxiilipeds with the palp rather broad, with no elon^
'
gate joint
'

i

.

j

'

'

Barybrotidae

Mandibles with the secondary plate very often (per- \
haps always) visible; the 'palp' with no inflated
Maxiilipeds commonly seven- jointed, sometimes fourjointed, the last joint in the latter case rather short,
obtuse

Mandibles with no secondary plate; the 'palp' in the
adults with the first joint or both first and second
joints inflated

Maxiilipeds always four-jointed, the last joint rather
long and narrow, subacute

^

^

[

)

"i

rCymothoidaj
J
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The foregoing table lias the special advantage of
enabling a specimen in almost all cases to be referred to
its proper family without dissection.
It may not be superfluous to remark that tables of this
kind are not only dry and fatiguing, but to a great extent
useless and unprofitable reading, until the moment comes
for practical application.
With specimens in hand, and
possibly with all the literature relating to the specimens
freely at his command, a naturalist may still be bewildered,
until he lights upon the page, hitherto dull and unreadable, which briefly states the distinguishing points between
several closely allied families or genera.
If the characters
have been skilfully chosen and clearly and accurately described, the apparently lifeless record at once becomes
luminous and delightful. It will not indeed be available
as a specimen of style in a book of elegant extracts, nor
should it be selected as a choice morsel for public recitation
it is rather like a bank-note or a cheque, prosaic in
expression, but the representative of solid value.
;

Fcmiily A.

Of the

may

five

—

Girolanidce.

genera grouped under this heading one

require to be transferred to an independent family.

Ciroklna, Leach, 1818, has the peduncle of the second
antennae five-jointed
the plpte of the second
;

joint of the maxillipeds furnished with hooks

the first and second pleopods alike, with at least
the inner branch submembranaceous the uropods
with the inner angle of the peduncle produced.
Conilera, Leach, 1818, has the same characters, except
that the first pleopods are opercular, with both
branches hard.
Eurydlce, Leach, 1815, has the peduncle of the second
antennge four-jointed
the plate of the second
the pleojoint of the maxillipeds without hooks
pods with both branches submembranaceous the
uropods with the inner «a.ngle of the peduncle
very little produced.
;

;

;

;

UNOBTAINABLY COMMON
'
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Bafhijnumus, A. Milne-Edwards, 1879, is distinguished
from the three preceding genera by having supplementary ramified branchise uniquely developed at
the bases of the pleopods.
Anuropus, Beddard, 1886, unlike the four preceding
genera, is without eyes, and the uropods have submembranaceous branches concealed beneath the
telson.

The genus Cirolana comprehends a very large number
That named Cirolana spinipes by Bate and
Westwood is identified by Hansen with the earlier Cirolana
of species.

horealis, Lilljeborg (see Plate XV.). It is a good swimmer,
tenacious of life, a savage devourer of fish, and not to be
held in the human hand with impunity. Another British
species, Cirolana Granchii, Leach, distinguished from the
preceding by the much less spinose limbs, resembles it in

Upon one occasion at Anstis Cove, near Torquay,
a fishing-boat drawn up on the beach was swarming with
it.
As the boatman had often promised to preserve any
small marine curiosities met with in his fishing, his attention was called to these creatures crawling in such numbers over his boat. When asked why he had never brought
any of the kind to the naturalist, his reply was that they
were so common that he could not imagine any one wanting them.
It is in this way that the efforts of the landsman are repeatedly baffled, unless he can fish for himself
in sheltered inlets or has his breast and interior constructed
of oak and triple bronze to qualify him for dredging in the
open. The American Cirolana concharum (Stimpson) feeds
sweetly on the common edible crab, otherwise called the
blue-crab,' of the United States.
From a single crab
as many as a hundred and eight specimens of the Cirolana
have been taken.
Conilera thus far is limited to a single species, Cfmilera
cylindracea (Montagu), known from various parts of Great
Britain, including the Channel Islands, and from the
Mediterranean. Its piratical behaviour i« discussed by
Dr. F. Day in his remarks upon a specimen of a Dog-fish,
abundance.

'
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Acanthias vuhjaris, wliicli had been reduced to nothing but
skin and bones by these parasites.
They hunt, he says,
in shoals, driving away the congers and other fish, but are
(' Proceedings of the
themselves devoured by the bream.
Zoological Society, London,' for 1884, p. 44).
In this and
the preceding genus there is little difference between the
sexes, whereas in the next that difference is sometimes,
though not always, considerable.
J^arydice contains nine species, but they are not all well

known.

The

actively

swimming and

viciously biting little

Eurydice 'pidchra, Leach, which should perhaps rather be
called Eurydice achatus (Slabber), is extremely common on
many of the sandy shores of Great Britain. There seems
a sort of conspiracy to deprive Slabber of the credit of his
observations, which for his period were by no means to be
despised.
The specific name he chose no doubt refers to
the handsome markings, which, however, are rather stellate
or dendritic than agate-like, and which in this species are
retained even when the animal has been preserved for
many years in spirit. The eyes have a surface facetting.
Eurydice tnmccUa, Norman, from St. Magnus Bay, Shetland, is described as having the
superior antennge suddenly bent in a remarkable way at a right angle at the
junction of first and second joints of the peduncle.'
Batlujnomiis has but a single species, but, in contrast
with the small stature prevailing in the species of Eurydice^
the West Indian Bathynomiis giganteus, A. Milne-Edwards,
The eyes are
is by far the largest of all known Isopods.
said to be placed wholly on the underside of the head, and
each to contain nearly 4,000 squared facets. There is a
tendency in other Cirolanidge for the eyes to adopt something of a ventral position, so that it is not on this account
necessary to place Bathynomus in a separate family.
The
development of accessory branchiae has been no doubt
necessitated by the animal's great size and its abyssal habitat, to which the specific and generic names respectively
refer.
Professor Milne-Edwards says that its pleopods
form a sort of opercular system, beneath which are found
the true organs of respiration, or branchia).
These, re'

'
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garded individually, resemble little trees or plumes, arising
from stems, which, by repeated subdivision, produce a
regular bush of hair.' Thess branchial trees are connected
by their tubular stem with a network in the ordinary
laminae of the pleopods, and when the blood has been
aerated it is gathered into a marginal vessel, from which it
is transferred in the usual way to the cavity surrounding
the heart.

Anurojms, with its single species, the large and remarkable Anurojms hranchiatus, Beddard, may have greater
claims to be the type of a distinct family, Anuropida?,
since, in addition to the conversion of the uropods into
branchial pleopods, and the absence of eyes, the first antennge have only two joints, and the very short palp of
'

'

the maxillipeds consists of a single joint.
As two of the genera of the Cirolanidse have thirty or
forty species between them, while the other three genera
have only a single species apiece, it is not unreasonable to
suppose that there may be many species of this family
either extinct or still undiscovered.
Between Murydice
and Cirolana the late M. Hesse, in 1866, places a new
genus, which he variously called Eucolumha and Eacolomban, with two species named pida and ornatus,

Family B.

—

Gorallanidce.

Corallana, Dana, 1852, the single genus, contains some
species from the Atlantic and Pacific.

fifteen or sixteen

The male of the species Corallana tricornis, Hansen, from
West Indies, is ornamented by a large frontal horn
and two other large horns near the back of the head. The

the

large,' however, is comparative, for these horns do
not approach in size the three processes of the head in
Ceratoceplialus Grayanus, Woodward, among the Sphgeromidse.
Since the type-species of Corallana^ liirticauda,
Dana, was obtained from the coral reefs at Tongatabu, the
origin of Dana's generic name cannot be misunderstood.
At the same time it chimes in with the sound and composition of such names as Cirolana, Conilqra, and Rocinela,

epithet

'
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which Leach

is

said to have framed without any meaning
by placing in various positions

or derivation, but simply

the same four consonants, and interspersing vowels to suit
the requirements of his ear.

Family G.

—A

Icironidce.

Under this name are grouped three or four genera in
which the limbs of the pera^on never show the expansion
of the joints and fringing with seta3 which in the preceding
families often adapt those limbs to assist in the operation
The fifth segment of the pleon has its sides
of swimming.
covered by the lateral angles of the fourth.
Alcirona^ Hansen, 1890, has the clypeus (the shield-like
plate to which the upper lip is attached) large, crescentshaped the peduncle of the second antennae long the
first three pairs of limbs of the pergeon with the fifth joint
not produced on the inner side, the last four pairs with the
Alcirona Krehsii and Ahirona
sixth joint not dilated.
insularis are described by Hansen.
Lanocira, Hansen, 1890, has the clypeus small; the
peduncle of the second antennas short ; the limbs of the
;

;

the preceding genus. Lanodra Krbyeri^
the type.
Tachcea, Schiodte and Meinert, 1879, has the clypeus
small the peduncle of the second antennas long the first
three pairs of limbs of the peraeon with the fifth joint very
broad, produced on the inner side, the last four pairs with
To the type-species, Tachcea erasthe sixth joint dilated.
Hansen adds Tachcea incerta.
Corildna, Kossmann, 1880, is incompletely described,
but is remarkable by having on the very short first pair of
limbs the claw as long as the other joints together. The
type-species, Corilana erythrcea, is from the Red Sea, and
was established from a specimen only an eighth of an inch

peraeon

as in

Hansen,

is

;

;

long.

In addition to the six species of Alcironidae already
five or six more may in fact belong to this
family, rather than to the genera ^ga^ Girolana, and
mentioned,
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Corallana, to whidi they have been assigned, but infirmihave made it impossible for Dr. Hansen
to decide these cases.
It is only by degrees beginning to
ties of description

be understood that by naming undecipherable species

,

naturalists increase neither the resources of science nor
^

their

own

reputation.

Family D.

— Barybrotidw.

Baryhrotes, Schiodte and Meinert, 1879, is the only
genus. The limbs of the peraeon have the seventh joint
in the first three pairs forming a strong hook, and all the
seven pairs by dilatation of the joints or garniture of seta3

are auxiliary to swimming.
Two species, J?i(iz^s and agilis,
were instituted by the authors of the genus. Hansen finds
that these are one an\l the same, and adopts the name agilis
as the most significant, but as Indus has precedence in the
original authority, it should be retained.
Schiodte and
Meinert state that the male has a stiliform appendage on
the inner side of the inner branch of the second, third, and
fourth pleopods, which would be a truly remarkable
feature.
But Hansen, who has examined the type-specimens, declares that neither here nor in any other Isopod
does such an appendage occur on the third and fourth
pleopods, it being limited here as elsewhere, to the second.

A

noticeable feature in the species

is

that the seventh

segment of the pergeon is almost entirely concealed.
animals have only been taken in the open sea.
Family F.

—

The

jEgidce.

To discriminate the young of this family from those of
the Cymothoidse demands careful scrutiny.
It has for this
purpose to be noticed that in the ^gidse the last three
pairs of pera3opods have the seventh joint rather shorter
than the sixth, and, though a little curved, not forming a
hook, whereas in the Cymothoidse this seventh joint is not
shorter than the sixth and forms a much curved hook.
When the animals are adult or half-grown the distinction
In addition to^ the character already mentioned,
is easy.
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^gid^e have the flagella of both pairs of antennee
markedly distinct from the peduncles, and the earlier
pleopods, the uropods, and the terminal segment of the
the

pleon ciliated.
^ga, Leach, 1815. The maxillipeds have seven joints,
or at the least six.
In the female with eggs, the first pair
of marsupial plates are so large that they cover up all the
parts of the mouth except the clypeus, part of the upper
lip, and about half the
palp of the mandible, thus leaving
the animal incapable of taking food.
In accordance with
this condition, the ovigerous female, it is said, has never
'

'

been taken upon a

fish.

Leach, 1818.
The maxillipeds are fourjointed the mandibles have the apex narrow, not denticulate, and the second joint of the
palp' not much longer
Rocvnela,
;

'

than the

first.

AlitropuSj Milne-Edwards, 1840.
four-jointed.

It is doubtful

separated from Bodnela.

The maxillipeds are

whether this genus should be

The

descriptions

of AUtropiis

Milne-Edwards, and of Alitropus foveolatus, Schiodte
and Meinert, do not supply characters for discriminating it.
S)jf<cemis, Harger, 1878.
The maxillipeds are fourjointed.
The mandibles have the apex flattened and denticulate, and the second joint of the palp shorter than the
first.
The type-species, Syscenus infelix^ Harger, is with%29MS,

'

out eyes.
In the

'

'

British Sessile-eyed Crustacea,' Bate

wood describe four

species of

^ga.

The first is

and Westcalled jS^ga

which must yield to the earlier name
a Mediterranean species, for the
occurrence of which in Great Britain there is no definite
authority.
It is very like ^ga Strdmii, Llitken, but distinguished from it by much smaller and more widely
separated eyes.
It is now known that the specimen mentioned by the above-named authors as sent them by the
Rev. A. M. Norman from the coast of the county of Durham,
was in fact an ^ga Strdmii with eyes contiguous. The
hicarinata, Leach,

^ga

rosacea

second species

(Risso),

^ga

tridens^

Leach, has also large eyes,
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which are almost contiguous, and is distinguished by the
three apical teeth of the telson.
The third species, ^ga
fsora (Linn.), has the eyes well separated, and the inner
branch of the uropods emarginate on the inner side near
the apex.
Because of the latter character Leach called it
emarginata, a name that would be naturally supposed to
apply to the telson, and which fortunately had to

way

The

make

jEgamonophtlialma, Johnston, is not very happily named, since there
are very conspicuously two large elongate eyes, though
they happen to meet apically. The terminal segment of
the pleon has a central carina.
It attains a length of more
than two inches. That which Johnston supposed to be a
variety of this species has been determined by Schiodte
and Meinert to belong to jEga Stromii. Twenty species
in all are distinguished by those authors, who point out
that the genera Pterelas, Guerin, and JEgacyUa^ Dana, are
synonyms of ^ga. JEga crenulata, Liitken, has been recorded from Scotland.
The species ^ga sjjongiophila,
Semper, is notable for making its home in the beautiful silito

an

earlier n.ame.

fourth species,

cious sponge, Eiq^lectella asperg ilium of the Philij^pines, in
wdiich it can scarcely be expected to live by sucking the
juices of fish, but it is probably well supplied with food
from the other crustaceans and small marine animals
of various kinds which enter the glass-rope basket by
accident or design, and find themselves entrapped within
^

it

in presence of a dangerous

Bovallius,

foe.

^ga

ScMoedteana,

was described in 1885, jEga Lovmi, Bovallius,

in 1886.

Of Rocinela Schiodte and Meinert distinguish from
various parts of the world nine species, the type being the
British Rocinela danmoniensis, Leach.
B,ocinela signata,
Schiodte and Meinert, is found in the West Indies and
Central America. To one or other of these two species,
the other seven are said by Hansen to approach very
closely.
He points out that both in ^ga and Rocinela the
structure of the maxillipeds is probably adapted to pulling
apart the skin of a fish and clearing a space for the attack
of the mandibles.
He considers AlUmpus foveolatus from

A HISTORY OF KECENT CRUSTACEA

350

Bengal and Borneo a true Rocinela^ and that the genus
Rocinela may be regarded as a kind of link between the
-^gid^e and the next family.
Family F.

—

Cijmothoidce..

The members

of this family in their advanced stages
are distinguished from the ^gidae by the antenna, which
are nearly always strongly reduced, without clear distincby the strongly
tion between peduncle and flagellum
;

and often also of the
seventh, pairs of limbs of the pergeon and by the absence
of ciliation from the pleopods, from the terminal segment
of the pleon, and almost always from the uropods.
By one very curious character in at least some of the

hooked fingers of the

fifth,

sixth,

;

genera this family is distinguished, so far as at present
known, from all the other families which in its more
comprehensive sense the name Cymothoidee includes, as
At a certain period of its
well as from all other Isopods.
life the young Cymothoid of some genera is a male,
with three pairs of testes, two rudimentary ovaries
internal to the testes, and a paired copulatory organ into
which the two vasa deferentia open. After a subsequent
shedding of the integument, and when the female glands
have been developed at the expense of the gradually
diminishing male glands, the now developed marsupial

become free on the legs of the peraeon, and the
This strange cycle of
copulatory organs are thrown oif.
events was discovered by Mr. J. F. BuUar, and confirmed
by Dr. Paul Mayer, the latter showing that self-fertilisation
As these animals when adult adopt a
does not occur.
parasitic mode of life, and cannot therefore roam about in
quest of partners, Hansen suggests that the propagation
of the species may be materially assisted by the alternation
of sex in each individual.
The peculiarity has been
observed in the genera Cymothoa, Nerocila, and Anilucra.
It is not to be assumed as belonging to genera in which it
has not been actually remarked, and it is rash to speak of
the Cymothoidse as hermaphrodite on one page, and on
another to assign to this family species of jFga and

plates

SCHIODTE AND MEINERT
Serolis as well as of

Cymothoa and

Aiiilocra,
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without any

wamiDg

that so strange a characteristic does not necessarily or even probably appertain to all the miscellaneous
assemblage.
It has been suggested that something of the
same kind may occur in some of the Epicaridea.

The Cymothoida3,

the exclusion of the five
still a group of embarrassing size, including at least thirty genera, and about
four times as many species.
The description of this single
family by Schiodte and Meinert occupies a volume larger
than the present. Twenty of the genera are instituted by
those authors.
To say that they give a figure and description of every species would very inadequately express
It must be added that the
the scope of their labour.
descriptions and figures are repeatedly double, or triple,
and sometimes fourfold. This was necessary on account
of the differences already alluded to between the forms
assumed by the same animal at different periods of life.
The symmetry of the young is often exchanged in the
adult for a more or less distorted shape due to its residence,
these animals being found in the mouths, and on or within
the skin, and about the fins of various fishes, in the mouths
of squids, and in other strange situations.
It does not
seem proper to follow Schiodte and Meinert in their further
subdivision of this family into three families, which they
name Anilocrid^, Saophrid^, and Cymothoidte, but, whatever view may be taken on such a matter of detail, their
work will be found indispensable to a student of this group.
Even with all the assistance it gives he will not always
find the task of identifying his specimens too easy. Under
the circumstances it is useless to compress into these pages
any brief synopsis of the numerous genera, although one
or two of them may receive a passing mention.
Neroclla. Leach, 1818, contains more than thirty
species.
The eyes, which are manifest in the larval and
yonng forms, in the adults as a rule gradually disappear,
this being obviously in connection with the assumption of
a parasiric life, which led Latreille to name the genus
Ichthyophilus^
a lover of fish.'
Nerocila dejwessa, Milueafter

families already characterised, are

'

26
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Edwards, and Nerocila serra, Schiodte and Meinert,
in general appearance somewhat approach the next family,
the Serolidse., but this is still more the case with Nerocila
Loveni, Bovallius, 1887 (see Plate XV.), from the coast of
Java, in which the side-plates of the perjeon-segments are
very long, extremely produced, flattened in the form of
sabres or flat horns, very sharp;' those of the seventh
segment reaching nearly to the end of the peduncles of
The New England species, Nerocila munda,
the uropods.
Harger, is not mentioned by Schiodte and Meinert.
Livonec% Leach, 1818, contains twelve species. The
headTwiiich is large in the young, is much smaller in the
adult male, and generally of moderate size in the adult
The eyes suffer less diminution with advancing
female.
age than in the preceding genus, with which in regard to
Whereas in
the mouth-organs it is in near agreement.
the arrangement by Schiodte and Meinert these two genera
are widely separated, Hansen regards them as closely
connected, and both very near to Rocmela^ a genus of the
^gidae. Livoneca Eedmanni, Leach, is a variable species,
widely distributed on the east coast of North and South
America Livoneca ovalis (Say) is perhaps a synonym of
As in other species of this genus the adults are
it.
usually twisted to one side.
^m/ocro Leach, 1818, contains sixteen species, one of
which excels in size all others of the family, this being
Anilocra gigantea (Herklots), for which Herklots instituted
the genus Epichthy^^ but without assigning any distinguishing character of any importance except the gigantic
The length of three inches and a half, though
size.
striking even in this family of large Isoj^ods, is not a
It is remarked, however, that
character of generic value.
the young of this species is very different from the young
of neighbouring species, even of those most nearly allied
Anilocra asllus (Linn.), recorded by
in the adult forms.
the Rev. A. M. Norman from Herm, is interesting, not
merely as being hitherto the only British representative of
the family, but as being the ancient Pediculus marinus of
Rondelet and Gesner.
'

;

J,

PI.

Nerocila Loveni

C

.

.

i^or^aZ

Ceratothoa auritus

l/lCfV

borealls

C borealis
.

Mandible

Bead
Cirolana

borealis
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Ole iicira Leacli, 1818, has but one species, but that the
,

rem arE able Olencira lyrcerjustator (Latrobe) of America, in
which the first six pairs of feet from before backwards are
successively and gradually longer, but the seventh pair
abruptly

much

so.

^£c/athoa^ Dana, 1852,

is not mentioFied by Schiodte and
Meinert.
The definition, Mr. Harger says, is :— Body
elongate oval
pleon not suddenly narrower than the
thorax head large, subtriangular eyes large legs nearly
alike throughout, with strong curved dactyli
epimera of
moderate size or small pleon long and large, composed of
six distinct segments pleopoda not ciliated
uropods more
'

;

;

;

;

;

;

;

;

or less distinctly ciliated, rami subequal.'

Mr. Harger
remarks that the large granulated eyes remind one of JEga,
and that the ciliated uropods also indicate the approximation of this genus to the preceding family.
The ciliation
is, however, nearly rudimentary in the New England species,
^gathoa loUginea, Harger.
Lobothdrax, Bleeker, 1857, is distinguished by the
strong dorsal carination along the first four segments of
the peraeon, and the deep sinuation in the centre of their
hinder margin. The species are Lobothorax typus, Bleeker,
from Batavia, and Lobothorax auritus, (Schiodte and
Meinert) from the Philippines.
From what must be considered a fanciful objection to the formation of the

name

thought proper to change it
into Saophra, which they made the leading genus of their

Lobotliorax, the latter authors

family Saophridge.
Glossobius~\, Schiodte and Meinert, 1883, is notable for
[
the great disparity in size between the male and female.
Of Glossobms linearis (Dana) the two often quoted authors
give five descriptions relating to the adult male and female
and to three stages of the young. The ovigerous female
attains a length of an inch and a half, while the adult male is
content with about two-fifths of an inch at the largest. The
generic name signifies tongue-life,' and the species mentioned infests several kinds of flying-fish in a way that jusThe female embraces the fish's tongue,
tifies the name.
perforating i^s lower conjunctive membrane with the very
'

'
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and curved third pair of claws, and, wliile witli its
ventral surface it covers the top of the tongue, it projects
beyond the apex of it with its first pair of feet, so that
The male, as
the mouth of the fish can hardly be closed.
usual, many times smaller than the female, is often found
covered by her tail and ventral surface.' Though this
large

species appears to be confined to the Atlantic, Glossohius
laticauda (Milne-Edwards) pays the same amiable atten-

the flying-fishes of the Pacific, and Glossohius
XV.), is
reported both from the Atlantic and the Indian Seas.'
Cercdotliocb^ Dana, 1852, includes twelve species, in
some of which the male is very much smaller than the
Geratotkoa Banhsii (Leach) is identified with the
female.
Miers finds that it is also the
Pediculus marinus of Seba.
same as the Oniscus imhricatus, Fabricius, the type of
which is in the British Museum from the collection of Sir
Joseph Banks. The name Banlisii is therefore superseded
by imlwicatus. Hansen notes as a singular circumstance
that in the second stage of the young of this species the
fifth pleopods carry hooks, which are absent from that
Ceratothoa crassa,
pair in the adults of this whole group.
Dana, is, according to Dr. Bovallius, a Glossohius. It is
worth remarking that, though the genus Ceratothoa is
accepted as Dana's, he is not cited as an authority for a
single one of the accepted species. On the other hand, his
Ceratothoa linearis is transferred to Glossohius, and his
CeratotJioa crassa by Schiodte and Meinert is called Glossohius laticauda (Milne-Edwards), and by Bovallius GlosIt would appear, therefore, that
sohius crassus (Dana).
Glossohius is really a synonym of Ceratothoa, and that a
new generic name is required for the species that have
been assigned to Ceratothoa. For this purpose Meinertia
may be fitly proposed.
Cimiothoa^, Fabricius, 1793, still has seventeen species,
after the successive restrictions to which it has been subOf Cymothoa eremlta (Briinnich) the Copenhagen
jected.
Museum has specimens still adhering to the tongues of the
fishes on w^hich they were originally taken, showing that

tions to

auritus, Bovallius (see Ceratothoa auritus, Plate
'

'
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with those of the so-called
Cijmothoa oestrum (Linn.) is also often taken
on the tongues of fishes. It is said to have been once
found within the shell of Stromhus gigas. It is reckoned
'among the largest and noblest of the family of the
Cymotho£e.'
Ichihuoxenus. Herklots, 1870, means 'an enemy of
fish.' This is more plain speaking than Latreille's IchthyopMlus, but the treatment to which these genera expose
the fish is the same, whether spoken of as love or hate,
Ichthyoxenus Jellinghausii, Herklots, excavates in the under
side of Pontius (Barhodes^ maculatiis, Bleeker, behind the
ventral fins, a deep hole wherein the male and female live
The fish is found in the river Tjikerang, in the
together.
kingdom of Bandong in Java. The two parasites, lodged
in the invagination of the outer wall of the fish's abdomen,
become too large when adult to be able to pass through
MM. Giard and Bonnier sugthe orifice of their cell.
gest that two larvae enter together, and tbat one of them
having the more favourable position continues its evolution
beyond the male stage and becomes the female partner.
second species, Ichthyoxenus montanus^ Schiodte and
Meinert, comes from a fish taken in the streams of the
Himalayan mountains.
OuTozeuktes. Milne-Edwards,
1840, contains three
species, all from Australia, the original Owenii, Milnethis species agrees in its habits

Glossobias

A

Edwards, and Tiionacanthi and caudatiis, established by
Schiodte and Meinert. In this genus the segments of the
pleon, though distinguishable, are fused together, and that
part of the animal is greatly narrowed, whereas the perseon
By the widening of some
is for the most part very broad.
of the joints the hinder legs,

especially the last

pair,

assume a very curious appearance.

Harponyx

1882, a new genus and
two specimens each a quarter of an

iwanizoicles, Sars,

species founded on

vaguely to
Cymothoid^e, without exj^lanation of the
The long second antenna
that family.
animals are not fully adult, though they
inch, long, is referred rather

the family of the
limits assigned to

suggest that the
are too well deve-
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It is very singular
loped to be regarded as larval forms.
Apart
that they are devoid of the last pair of peraeopods.
from this extremely distinctive feature it might be sup-

posed that the species belonged to the genus Olencira, with
the somewhat variable type-species of which it agrees in
having a very small palp to the maxillipeds, the hinder
legs very elongate, with long curved nails, and the pleon
narrow, with a subtriangular termination. It differs in
'

'

having no eyes.

C udonoyhihi Haswell, 1881, is placed by its author
among the Cymothoidte, in Dana's subfamily ^gathoinee,
s^,

and the type-species,
to
'

Codonoiiliilus arg^is,

approach JEgafJioa, Dana.

palp

'

elongate.

three-jointed, the

reckoned

in.

Haswell,

The maxillipeds

said

are small, operculiform,

basal joint probably

small

is

The mandibles have the

The uropods have a

single

not being

ramus which

is

few scattered cilia. By the single
ramus of the uropods this genus would seem to approach
the family Sph«romida3.
falciform

and

carries a

Family

SeroUdce.

4.

The body is strongly depressed the broad head is
united, with or without a suture, to the first segment of
the still broader perseon.
The seventh segment of the
;

peraeon

is

without side-plates, this and sometimes also the

sixth being dorsally fused with the pleon with or without
suture ; ventrally also these two segments are more or less
closely united.
The side-plates of the sixth segment are

the longest.

The pleon

consists of three small free seg-

ments and a large terminal composite one. The pair of
eyes are rarely absent.
The second pair of antennae are
not greatly longer than the first. The powerful mandibles
;

have a three-jointed palp
the five-jointed maxillipeds
form an operculum over the two delicate pairs of maxillaB.
The first gnathopods are subchelate. The second are
similar to the first in the male, except that they are
smaller, but in the female they are similar to the following
pera;opods.
The last perteopods are smaller than any
'

'
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The first three pairs
of Ike six preceding pairs of limbs.
of pleopods are natatory, the fourth and fifth branchial.
The uropods are lateral, and comparatively small. The
marsupium consists of four pairs of plates, formed probably,
as in the Gnathiidae, by the separation of the ventral cuticle
from the hypodermis.
In strong contrast with the preceding family the present contains but a single genus.
This, however, is a
strikingly well-marked type, which has excited unusual
interest by an external resemblance to the extinct Trilobites.
It is disappointing that, except in the general
shape of the body and to a certain extent in the character
of the eyes, nothing has been found to substantiate any
A similarity
close relationship between the two groups.
in their habits is probable, but that might account for
Professor
general resemblance apart from relationship.
Studer says of the Serolida3 that they live by preference
on sandy ground, into which they burrow with their flat
Their nourishment appears
bodies up to the caudal plate.
'

chiefly to consist of the organic materials distributed in

diatomacea and organic detritus. Their
by swimming than by backward movements on the sandy ground, wherein the widely
separated feet are used as the point of support.' The male
In
is often but not invariably larger than the female.
grasping his partner by the front rim of the carapace
with the claws of his second gnathopods, he sometimes,
according to Studer, drives his over-affectionate nails
through the tender chitinous integument of his beloved.
S&rolis, Leach, 1818, now contains, besides five doubtful species, seventeen that are well ascertained, nine of
which were instituted by Mr. F. E. Beddard in his Report
on the Isopoda of the Challenger. The first gnathopods
have the sixth joint or hand fringed with very peculiar
spines of two kinds.
The type-species is Serolis paradoxa
the

fine

sand,

locomotion

is

carried on less

(Fabricius), at first named Onisciis ]?aradoxus by Fabricius
in 1775, and afterwards transferred by him to his genus
Gi/mothoa.
In 1833 Eights described Brongniartia trilohitoides,

from Patagonia.

By Milne-Edwards and Audouin
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was removed from the fossil genus and twice renamed
and as Serolis trilobitoides. Beddard considers it to be perhaps the same as Studer's Serolis
Gornuta from the Crozets and Kerguelen. The distribution
of the genus is rather peculiar, for though the type, first
reported from Tierra del Fuego, is said by Leach to occur
also on the coast of Senegal, and Serolis cariiiata, Lockington, has been recently described from California, all the

this

as Serolis Brongniartiana

other species belong to the Southern hemisphere.
The
shallow-water species do not even extend north of latitude
30° S., and though somle of the deep-water species approach

the equator, none of them pass to the north of it.
Serolis
7iecera, Beddard, was dredged up from a depth of 2,040
fathoms, and Serolis Bromley ana^ v. Willemoes Suhm,
from the slightly smaller depth of ],975 fathoms. The
latter somewhat exceeds the former species in size, and is
the largest in the genus.
The male is more than two
inches long and more than two inches broad, and, if the
length is reckoned not along the central line but from the
rostrum to the end of the greatly produced sixth sideplate, it exceeds three inches.
All the deep-sea species
except Serolis antardica, Beddard, agree in having these
side-plates greatly produced, especially in the male.
The
Australian Se7'olis minida^ Beddard, only a sixth of an inch
in length and in breadth, is the smallest species known.
Five other species belonging to Australia form a connected group, in which the dorsal portion of the sixth
peraeon-segment is extremely narrow, and that of the
seventh is either absent or fused with the first of the pleon.
In these characters they agree only with Serolis mimda,
and are separated from that by having the side-plates of
the pleon undeveloped.
These Australian species are

named

australiensis, elongata, pallida, longicaudata, by Beddard, accompanying the earlier tuherculata of Grube.
The
island of Kerguelen, so richly supplied with sessile-eyed
Crustacea, has three species, Serolis cornuta, Studer, Serolis

septemcarinata, Miers, and Serolis latifrons, White.
Mr. Beddard finds that the deep-sea species are distinguished in an important manner from those of shallow

EYES OF THE SEROLID.E
water by
'

of

my
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tlie character of the eyes.
The results,' he says,
investigations into the minute structure of the eye
'

—

may be briefly summed up as follows
(1) The
shallow-water species invariably possess well-developed
eyes which are fundamentally similar to those of other
Isopocla, but differ in several particulars
the retinula? are
composed of only four cells the rhabdom is often a highly
complicated structure unlike that of other Crustacea.
Another element unrepresented (?) in the eyes of other
Crustacea is present, consisting of two large hyaline nucleated cells placed below the rhabdom and between the
retinal cells.
(2) In the deep-sea species the eyes are
either altogether absent (Serolis antarctica), or, if present,
show signs of structural degeneration; no retinula, at
least nothing comparable to the retinula in the eyes of the
shallow-water species, is present, but the vitreous body is
represented.
The vitreous bodies may be enclosed in a
sheath of pigment (Serolis necera), or there may be no
pigment present (Serolis gracilis^ Serolis Bromleyana).^
From examination of the contents of the stomachs
Mr. Beddard has come to the conclusion that these interesting Crustaceans are upon occasion cannibals.
in Serolis

:

;

;

Family

5.

Si^limromidce.

The body is convex, the head transverse the pleon is
vaulted over the pleopods, its earlier segments, exclusive
or inclusive of the first, being usually fused into a shori
;

segment marked more or less by sutural lines, the terminal
segment being, on the other hand, very large. The eyes
are generally wide apart
both pairs of antennse have the
flagellum multiarticulate and well marked off from the
peduncle.
The mandibles have a three-jointed palp
the first maxillae have two plates, the second three the
;

'

;

;

maxillipeds are seven-jointed, the second joint being produced into a plate. The limbs of the perteon are sleuder,
generally with bifid fingers.
The first three pairs of pleopods are ciliated, with the outer branches not opercular
the second pair in the male have a stilet on the inner
;
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branch.
The uropods are affixed near the base of the
terminal segments, and have not more than one branch that
is

movably

articulated.

The family

is at present in a state of considerable
Genera and species have been established on
confusion.
characters which, it has since been ascertained, are, at
In
least in some instances, only marks of age or sex.

recent years various suggestions have been made for cancelling several of the genera so established, but without
any effective investigation to determine whether there may
not be valid distinctions to take the place of those which
have proved inappropriate. In the very erudite and comprehensive work on the Crustacea by Gerstaecker, now in
course of publication in Germany, the reduction of genera
has been carried far beyond what will, I think, be found
In several of the genera the character
eventually tenable.
that has attracted earnest attention has been some dorsal
spine developed, now on one, now on another part of the
animal.
As a rule, it now appears that these outgrowths
belong to the male, and not to the female, but the attempt
to refuse them all generic value on this account is not
likely to be successful.

Si)hcerdma, Latreille (in Bosc), 1802, has the body
usually contractile into a sphere, as implied by the name ;
Neither pair of
the teison is without any apical incision.
antenna is elongate the mandibles have a dentate cuttingedge and strong molar the first maxilla have denticulate
the maxillipeds have the palp
spines on the outer plate
;

;

'

;

strongly ciliated.
The limbs of the pera^on are all ambulatory, not powerful, but with short and thick fingers.
The upper or outer branch of the fourth and fifth pleopodsis thin and laminar, acting as an operculum to the pleated
branchial inner branch.
The outer branch in these and
sometimes also in the third pair is unequally divided by
a suture.
The free outer branch of the uropods is subequal to the prolongation of the peduncle which represents
the inner branch. The species are numerous, but not all well
ascertained.
Of the British species, Spliceroma serratum
(Fabricius) is occasionally found on the shore in large
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The specific name refers to the serrate margin of
groups.
Sphceroma curhon,
the movable branch of the uropocls.
Leach, is common among seaweeds on the coast of Devon,
but isolated rather than in groups. Sphceroma Prideaiixiamim, Leach, may be regarded as a synonj'm of the preceding, founded on large specimens. tSphctrrynia rugicaiida,
Leach, is distributed over the coasts of England, Scotland,
and Ireland, frequently where the water is not very
saline, as, for instance, at Barnstaple in North Devon.
The stilets of the second pleopods in the male are very
elongate, apically
widened and rounded.
Splueroma
Hool-eri, Leach, is very similar to the preceding species,
but distinguished by two small longitudinal ridges on the
pleon.
Both species have been taken in company on the
coast of Sussex.
Zuzara, Leach, 1818, was established for species differing from Spliceroma by having the outer branch of the
uropods larger than the fixed inner one, and concave above
instead of flat.
The species also have the sixth segment
of the person dorsally produced.
Kcesa, Leach, 1818 (Nescea, Leach, 1814, preoccupied),
has the sixth segment of the perfeon larger than the others,
and produced backwards in a bidentate process. The uropods are affixed not at the base, but near the further end,
of the terminal segment, and, while the fixed inner branch
is directed transversely inward, the movable outer one extends backwards beyond the end of the segment. Li the
British si^eciesNcesahidentata (Adams), the pleon is rugose
with two dorsal tubercles and a terminal excavation. Bate
and Westwood suggest that this species may prove to be
the male of Dynamene Montagui, Leach, in Avhich there
are two dorsal tubercles on the sixth segment of the pera?on
and two on the pleon. It seems not imj^robable that the
species named Dynamene rubra and Dyyiamene viridis by
leach, and Campecopea versicolor by Rathke, may represent the female, and Dynamene Montagui the young male,
of Ncesa hidentata.
These forms are all found on British
coasts under similar conditions and vv^ith the same variations of colour
green, or red, or variously mottled but

—

;
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Dynamene forms have the pleon not rugose and the
uropods fixed some way up the terminal segment, and the
branches not in any marked manner extending beyond it,
nor separated from one another. The forms ruhra and
viriclis are also without dorsal tubercles.
Ko one appears
to have ever found the Ncesa form or Dj/namene Montagid
carrying eggs, and, as they are not at all uncommon, they
may, therefore, be presumed to be of the male sex. The
difierences between the female Dynamene and Ncesa in the
hinder half of the animal are superficially very great, but
they are bridged over to a certain extent by the intermediate form of Bynamene Montagm. All the three forms
agree in having both branches of the fourth and fifth pleopods furnished with transverse folds or pleats so as to be

the

Bynamene in 1814 had as yet no species.
It is not easy to understand
Gymodoce, Leach, 1814.
why authors have combined not only to adopt a different
form of this name, but to base the alteration on Leach's
original authority.
In this genus the pleon is dorsally
tuberculate, with two apical notches, and the outer branch
of the uropods so placed that it cannot completely close
under the inner,, both branches remaining always salient.
The British species are Gymodoce truncata, Leach, and
Gymodoce emarginata, Leach, the latter of which has not
Gymodoce Lamarckii, Leach, from
recently been found.
Sicily, is briefly described, and not in agreement with the
generic definition.
M. Eugene Hesse has persuaded himself, not only that Bynamene is the female of Ncesa, which
is possible, but that Sphoeroma is the female of Gymodoce,
which certainly cannot be accepted on such arguments as
he produces. As between British species assigned to the
two genera, there is no resemblance of colouring worth
speaking of, and no community of residence, except that
Gymodoce is occasionally and very rarely found on some of
the shores that also yield Sphceromaj. In Sphcero^na quadridentatum^ Say, Mr. Harger has ascertained that neither
sex is a Gymodoce. The curious fact remains that no
ovigerous Gymodoce has yet been recorded. It is, perhaps,
still more singular that the sexual characters in this group

fully branchial.

A NEW GENUS, N/ESICOPEA

8C3

little examined, that their relationships are left rather to speculative argument than to any
I can, however, myself testify that
basis of observed facts.
Sphceroma rugicauda, Leach, need not have recourse to

should have been so

Cymodoce for a male form. In the character of the pleopods Cymodoce agrees with Sphctroma as opposed to Ncesa,
although, as to the stilets of the second pair, in Cymodoce
iruncata they are apically narrowed.
The species, Cymodoce abyssorwm^ Beddard, from 1,070
fathoms, off New Guinea, must be transferred to a new
genus, for which I propose the name Ncesicopea. The last
segment of the per^eon is much narrower than the segment
before or the segment behind it, and has the side-plates
rudimentary. There are two median dorsal teeth, one
behind the other, on the pleon. The fourth and fifth
The uropods
pleopods have both branches fully branchial.
in the male have the inner branch rudimentary, the outer
In the female they are placed higher
greatly prolonged.
up than in the male, with a longer inner branch, and the
The name refers
outer not much longer than the inner.
to the combination of characters found in Ncesa and in the
genus next to be mentioned.
Campecopea, Leach. 1811, has the sixth segmeut of the
The
the male, but not in the female.
pergeon produced
uropods are inserted high up on the terminal segment,
and have the movable branch, long, curved, and produced
beyond the apex of the segment; while the inner branch,
marked off by a partial suture from the peduncle, is a
mere knob, only distinguishable on the under side. It
can scarcely be doubted that only one British species of
this genus is at present known, Cam.pecopea hirsiita (Montagu), of which Campecopea Cranchii, Leach, is the female.
The two forms are constantly found in company in the
little blacldsh or dark green sea-weed, LicJiina piygmcea.
In colour they entirely agree, as in almost all other particulars except the long tooth on the sixth perseon- segment.
In some specimens this tooth may be seen in various
stages of growth, while others are entirely without it.
All specimens roll themselves up very tightly, so that, in

m

A HISTOKY OF RECENT CRUSTACEA

364

spite of the projecting iiropods

and even of

tlie

perseon-

process, they roll about with great facility. The projections
from the body promote their resemblance to the weed

among
taken

'

Gampecopea lineata, Hesse,
which they live.
under stones, near Brest/ seems to be the same

species.

GiUccea, Leach, 1818, has the front or median part of
the pleon dorsal ly produced into a long spine in the male,
The apex of the pleon is notched
but not in the female.
as in Gymodoce,
Gycloidilra, Stebbing, 1878 (Gyclura, Stebbing, 1874,
preoccupied), has the pleon wider than the preceding
part of the animal, a peculiarity which it shares with very
The large oval branches of the
few of the Isopoda.
uropods are of unusually thin texture, and are very salient,
the movable outer branch folding only partially beneath
The Australian type-species, Gijcloithe fixed inner one.
dura venosa^ has tbe seventh segment of the pera^on produced into a large dorsal spine, at least
new genus near to Gycloiin the male.
dura may be required for the Californian
species, Sphceroma amplicauda, Stimpson.
Isoclcidus, Miers, 1876, rather closely
resembles the preceding genus, but has
subequal, of a slightly sigthe uropods
moid shape, and acute at the extremity.'
The spine of the seventh perason-segment
The
is not developed ^in the female.
.

A

'

species,

armatus

(Milne-Edwards)

spinufer (Dana), are from

New

and

Zealand.
Ceratoceplidlus^ Woodward, 1877, has
the head produced in the male into three
large processes of which the central is
much the longest. In the female faintly
marked projections take the place of the
Fig. 31. — CeralocpphaGrayanus, Wood- processes.
lus
The terminal segment of the
ward [Haswell].
pleon is produced in an obtusely pointed
process beyond the uropods, which are affixed high up on
i:he sides of the segment, and have the outer movable branch
'

'

,

SOUTHERN SPH.EROMID^
The second antennae

quite miuute.
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are unusually elongate.

It is probable that Bregmocerella tricornis, Haswell, from

Port Jackson, is specifically as well as generically identical with Geratocephalus Gray anus Woodward, from Bass's
Strait, although the figures given differ in some particulars.
Girceis, Milne-Edwards, 1840.
The head and body
are comparatively elongate, the segments of the perason
the first antennge have a very large basal
little flexible
joint, with the second joint embedded in its apical emargination the uropods have the outer branch longer than the
Both the species are southern, and their names
inner.
iridentata and hidentata refer to the a23ical notching of the
^

;

;

pleon.
AmjjJioroidea, Milne-Edwards, 1840, has the first joint
first antenna greatly dilated ; the first segment of

of the

the pleon distinct but rudimentary both the branches of
the fourth and fifth pairs of pleopods transversely fluted for
branchial purposes.
The type-species, Amphoroidea typa,
from Chili, seen from above and by help of the projecting
first joints of the upper antennae, has the outline of a jar
Dana names a second species australiensis.
or amphora.
G. M. Thomson describes Amp)horoidea falcifer, from New
Zealand, but thinks it may be identical with one or other
of the two species just mentioned.
Gassidina, Milne-Edwards, 1840, has the body greatly
dilated beyond the insertions of the slender legs.
The
uropods do not reach the narrow apex of the terminal
segment, and have the outer movable branch much smaller
than the fixed inner one.
Gassidina typa, Milne-Edwards,
is only a third of an inch long.
The species latistylis^
Dana, is said by Miers to be a synonym of emarginata^
Guerin-Meneville.
This, according to Studer, reaches a
length of an inch and a quarter and a breadth of more
than four-fifths of an inch in the male, though the female,
which is a little over an inch in length, is only two-fifths
of an inch broad. Studer describes a third species, Gassidina
macidata, which, like emarginata^ is found at Kerguelen
Island, and G. M. Thomson describes a fourth species,
Gassidina neo-zealanica, from New Zealand.
;

27
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HasiveJUa, Miers, 1884 (a new name for the preoccupied CaUjpiura, Haswell, 1881), has the last segment
of the pergeon produced into a broad plate or shield over
and beyond the pleon. The pleon has a terminal quadrangular notch, with a squarish lobe within it. The hrst
The type is Hasivellia
antennae are broad at the base.
carnea (Haswell).
Ancinus, Milne-Edwards, 1840, has the body flattened,
the pleon triangular with a truncate tip the eyes dorsal
instead of lateral the first and second gnathopods subchelate with long curved fingers the uropods with only
one branch, which is long and narrow, and, as in Ncesa
The single
and Gmivpeco'pea^ does not hug the telson.
species, Ancinus depressiis (Leach), exhibits considerable
diversity in the forms of the limbs of the pergeon.
Scutuloidea^ Chilton, 1882, has the body not very convex, the peraeon much broader than the head, the pleon
broadly triangular, emarginate at the apex, and the
uropods contiguous to it, very salient, single-branched,
The type is
consisting of a large squamiform plate.
The
Scutuloidea Qnacnlata, Chilton, from New Zealand.
second gnathopods are longer than the other limbs of the
;

;

;

peraeon.
Flcbkartlirium^ Chilton, 1882, has the

body much de-

pressed, with the side-plates of the peraeon greatly exfirst pair produced forward at the sides of the
head, and the seventh pair backwards nearly to the exThe two basal joints of the first
tremity of the uropods.
antennae and the third and fourth joints of the second are
expanded, enclosing^ll the front of the head. The pleon
is rectangular, with the uropods sub-terminal, the outer
Plakarthium typicum,
branch short, apically dilated.
Chilton, found on the seaweed EMonia radiata^ in Lyttelton Harbour, New Zealand, afibrds a very good example
of protective resemblance, for the body being very flat and
of a brown colour can scarcely be distinguished from tl^e

panded, the

'

seaweed, to which
the Sphaeromidae

it

is

closely adheres.'

Its position

somewhat doubtful,

if it

among

be the case
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mandibles have no palp or only a one-jointed
the antennal joints projecting in front, the
nropods extended behind, and the large side-plates of the
perseon radiating laterally and distally widened, the head,
the back of the pergeon, and the pleon are completely enclosed, and the outline becomes an unbroken oval.
The
animal, being only one-fifth of an inch long, might, like the
still smaller Gampecopea Jivrsuta, seem to be no tit subject for
protective mimicry.
It must be supposed that, minute as
they are, they are found worth eating by creatures highly
enough organised to be guided in their attacks by form
that

tlie

'

one.

By

and

colour.

Family 6

.

'

Limnoriidce.

The body is sub-depressed the pleon has six distinct
segments. The eyes are lateral, wide apart ; the antennas
of both pairs are short, the first having a single-jointed
llagellum the mandibles have a chisel-like cutting edge,
the molar tubercle obsolete, the palp small, three- (or
perhaps sometimes two-) jointed the first maxillse have
two slender plates, the second have three in the maxillipeds the second joint is produced, the five joints of the
'palp' are short, its three middle ones somewhat expanded;
the epipod is elongate; all the limbs of the perseon are
similar, not prehensile, but with bifid fingers
the five
pairs of branchial pleopods are sheltered in the vaulted
pleon, all ciliated except the fifth pair, which is smaller
than the rest the second pair in the male have the usual
stilets; the uropods have two single-jointed branches,
both movable, the outer much shorter than the inner.
Limnoria, Leach, 1814, is the only genus. The type,
LimnoTia Uc/norum (J. Rathke, 1799), known at Plymouth
as the Gribble, has an evil fame for gnawing submerged
timber.
It is widely distributed.
Inaccuracies in the
earlier, descriptions of the species have been pointed out by
the late Mr. Oscar Harger with his accustomed care and
In New Zealand Mr. 0. Chilton has found a
acuteness.
second species, Limnoria segiiis, on the roots of the sea;

;

'

'

;

;

;

;
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burrowing into wood. He believes
The
that the palp of the mandible is only two-jointed.
epipod of the maxillipeds is much larger than in Limnoria
lignorum, and is apically widened instead of having au

weed

Macrocystis, not
'

acute apex.

'

^
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CHAPTER XXIII
TRIBE

III.

—VALVIFERA

Here the nropods undergo a remarkable metamorpliosis,
and assume a function distinct from any that the}^ have
elsewhere, for like a pair of folding doors they form a great
part of the ventral surface of the pleon, these valves closing
over the five pairs of branchial pleopods or opening to
admit the water to them.
In the History of the British Sessile-eyed Crustacea,'
'

pp. 358, 368, 375, 378, the uropods are successively
first or anterior pair of pleopoda,' as pertaining to the first segment of the tail,' as being absent in
the Idoteidse, where there is said to be a conversion of
the fifth pair of pleopoda into a continuous operculum for
the protection of the branchial organs,' and lastly, in the
vol.

ii.

spoken of as 'the
'

'

genus Idotea, as a strong outer pair (which are the terminal uropoda), forming an operculum
over the five
'

'

pairs of very delicate branchial appendages.'

'

Of

these
four statements the first two are consistent but erroneous,
the last two are inconsistent with the first and with one

another only the final one is correct. All the four, as it
happens, appeared in the same number of che work, namely.
Part 19, published October 1, 1867, so that the confusion
is difficult to account for. even as an accident of dual
;

authorship.

The tribe includes two well-separated families, the
Arcturidae and Idoteidae.
Family

The form
cylindrical

;

1

.

Arcturidoe.

of the animal is elongate and sometimes
the segments of the pleon are more or less
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coalesced.
The second antennas are large and long the
mandibles have a molar tubercle but no palp
the outer
plate of the first maxillse and the inner plate of the second
are broad the maxillipeds have an oval epipod, a broadly
expanded plate to the second joint, and the five joints of
the 'palp' not very large ; the first four pairs of limbs of the
person are directed forwards, slender, ciliated, with the
terminal joint minute
the last three pairs are stouter,
ambulatory, with the terminal joint bifid. The opercular
uropods have the inner branch much shorter than the
peduncle, the outer branch rudimentary or sometimes
entirely wanting.
When the valves are closed the branch
of the uropods which is homclogically the outer is shut up
inside, even w^hen present.
Ardilrus, Latreille, 1804, has the flagellum of the
second antenn^B more than four-jointed, the fourth segment
of the perason not greatly longer than the others, the marsupium of the female composed of four pairs of plates.
The arctic Ardurus Bafiini (Sabine) grows to a length of
three inches.
Mr. F. E. Beddard has described thirteen
new species brought from various parts of the world by the
Challenger.
Others have been described by Miers, Sars,
and Studer. Almost all have a striking appearance from
the armature of spines or tubercles. In their clinging
habit and general appearance they have some resemblance
to the amphipod group, the Caprellidas, some of which are
also very spinose.
It is interesting to observe that in
creatures which are structurally very distinct a similar
mode of life goes with a similar general appearance, so that
the similarity of life may be' supposed to have produced the
;

'

;

'

;

;

similarity of look.

Astadlla, Cordiner, 1795 (^=Leada, Johnston, 1825), has
the flagellum of the second antennae not more than fourjointed, the fourth segment of the perteon much longer than
any of the others, and the marsupium of the female conThere is no
sisting of two plates affixed to this segment.
reason for discarding Johnston's Leada, on the ground that
the different name Leachia wsls preoccupied. It is a common
and quite justifiable practice to form generic names by

CORDINER'S LITTLE LOBSTER
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variations on the same theme, as Danvinia and Danvinella.
Harger points out that Fleming's reference of AdacUla to
the Rev. Charles Cordiner, 1784, is no proof that it was
published or described at that date.
But in a work enRemarkable Ruins and Romantic Prospects of
titled
North Britain with Ancient Monuments and Singular
Subjects of Natural History by the Rev. Charles Cordiner
of Banff. London, 1795,' there is a section headed Asta'

'

cillae,

Purple Doris,

which follows

&c.,'

containing the interesting passage

:

One very

lively species of little lobsters, which had
taken up their dwelling among these coralines, seemed on
account of its novelty to merit the attention of a particular
drawing.
Their general form and appearance in their natural
'

'

and the size of life, are carefully represented at a, <x,
an elaborate delineation of the microscope, after a
a
minute investigation of the particular structure of its
That will more
several parts, is inserted above at A.
state,
;

distinctly express to the curious the peculiarities of the

animal than any specific distinctions which could be narThe eye appeared as a regular arrangement of
rated.
bright specks, in circular rows, as at the figure I.
The diminutive Astacill^, of the general name of
lobsters, is applied at present, as a common characteristic,
until one more particularly appropriate may be fixed on to
distinguish it by; for these are a species that do not appear to have been yet recognized among the varieties of
'

British insects.'
Seeing that this account

is

accompanied by an unmis-

takable figure of Astacilla longicornis (Sowerby), it seems
only proper to uphold the priority of Cordiner 's generic
name, and perhaps the name of the family ought to become
Astacillidae.

The

British species are Astacilla longicornis

(Sowerby), Astacilla intermedia (Goodsir), Astacilla gracilis
(Goodsir), Astacilla damnoniensis, Stebbing, Astacilla DesThis laot
hayesii (Lucas), and Astacilla dilatata, Sars.
and others of the genus named by the same author are
found on the coasts of Norway. Astacilla gramilata, Sars,
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occurs in the North Atlantic, Astacilla marionis, Beddard,
The young of this genus sometimes, if not always, have the fourth segment of the pera^on
not elongate, just as in Ardurus.
in the Southern Ocean.

Family

2.

—

Idoteidos.

The body is ovate or oblong, or more
The mouth-organs and pleon and

ovate.

or less oblong-

appendages

its

are nearly as in the preceding family, but the maxillipeds

palp become three-jointed by coaThe second antennae are not as a rule greatly

sometimes have the
lescence.

elongate

;

jointed, or

'

'

the Hagellum may be rudimentary, singlemore usually multiarticulate. The limbs of the

pergeon are usually nearly alike, but the first three pairs
and the last two may be mul-

are sometimes subchelate,

'

tiarticulate.'

Glyptoiwtus, Eights, 1852, has the maxilliped-' palp
two terminal joints being fused and also

three-jointed, the

the two that precede them. The first three pairs of limbs of
the perteon have the sixth joint dilated and are subchelate.
The pleon has three or four complete sutures the stilets
on the second pair of pleopods in the male are very
elongate the outer branch of the uropods is minute.
Glyptonotus antardiciis, Eights, being dorsally sculptured,'
corresponds with the generic name.
It attains a length of
three inches and a half by a breadth of an inch and threequarters, and is, therefore, one of the monster Isopods.
The Arctic species, which also occurs in the Baltic and the
depths of the Swedish Lakes, Glyptonotus entomon (Linn.),
is not much smaller than the preceding.
GJiiridotea,
Harger, 1878, is regarded by Miers as a synonym of
Glyptonotus.
Ghcetilia, Dana, 1852. Mr. Miers, in his elaborate Revision of theldoteidee,' says:
The multiarticulate character
of the sixth and seventh thoracic legs is probably not a
character of the importance assigned to it by Dana.
In
its ovate form, four-segmented postabdomen [pleon], and
elongated antennules, the relationship of Chcetilia to Glyp;

;

'

—

'

'
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tonot'us is obvious but the antennules in 0^a3^i7ia are placed
immediately above the antennae, as in Edotia.' In Ghcetilia
ovata, Dana, the sixth pair of legs are described as being
twice as long as the entire animal, terminating in a very
long bristle-like extremity, which consists of numerous
joints.
The seventh pair has also a multiarticulate extremity, which is, however, quite short.'
Dana thought a
;

*

separate family Chaetiliidae necessary for this genus.
Archirides, Studer, 1882, in general appearance and in
the length of the second antenna approaches Ardurus, but
the short-jointed limbs are all very nearly alike, though the
first are shortest, and the three following pairs a little
more prehensile than those to the rear. In the southern
Archirides cornutus, Studer, the head has a pair of frontal
horns, and is not articulated with the first peraeon-segment
though divided from it by a suture.
Idotea^ Fabricius, 1798, has the second antennas moderately elongate
the maxilliped-' palp four-jointed, only
the last two joints being fused the limbs of the perason
all nearly alike, with the sixth joint not or not much expanded, but the seventh prehensile. The uropods have on
the basal plates a raised line near and almost parallel to
the inner margin, and an apical plumose seta, which is
concealed under the terminal plate.
The species are very
numerous, and several additional genera have been proposed w^hich Mr. Miers does not think worthy to be
upheld.
Idotecb marina (Linn.) is the name he adopts for that
which Bate and Westwood describe as Idotea trmtsjndatay
Desmarest, and Idotea pelagica, Leach, and which has also
been called by a dozen other names. It is very abundant.
Its distribution appears to be almost cosmopolitan.
In
sizf and colour it is extremely variable.
Idotea metallica^
Bosc, which seems to have as great a range over the world,
not recorded from British coasts. Idotea
is, however,
emarginata, Fabricius, is common in British waters, but
not like marina on the shore, and the same may be said
of Idotea linearis (Linn.), with which Mr. Miers combines the curiously striped Idotea sexlineaia of Krm^er.
'

;

;
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New

Zealand, can
been taken by
Mr. Chilton in Mihiwaka Creek, a mountain stream, at
200 feet or more above the sea-level. The young leave
the marsupium with all the segments developed and their
appendages present, but the second antennae having a
Idotea

make

lacustris,

itself at

home

Thomson, from

in fresh water.

It has

single -jointed instead of a multiarticulate Hagellum.
Idotea 'prismcdica (Risso) belongs to a section in which
the pleon is composed of four or five instead of only three

and in which the species
few-jointed fiagellum to the second
antenna. It has a small outer branch to the uropods.
It is found in North and South Devon, and has been deIt is a
scribed by Bate and Westwood as Idotea parallela.

more or

less

distinct segments,

are small, with

a

question whether a separate genus ought not to be named
Zenobia^
for the group of species to which it belongs.
Kisso, 18"26, in which it was originally placed, is a preoc-

cupied name.
Idotea acuminata (Leach) belongs to a section in which
all the segments of the pleon are dorsally fused and form a
In Idotea a^pendicidata (Risso) it has a
single piece.
synonym, the two different forms of pleon being connected
by numerous gradations. The species is found in North
and South Devon, and in the Clyde as well as in the
Mediterranean. For the group to which it belongs perhaps
the genus Leptosoma, Risso, 1826, should be upheld, with
a substitute for the name which again is preoccupied.
Miers includes in this group the Australian Crabyzos longicaudatus^ Spence Bate, 1863, although in that species the
head is fused with the first segment of the pergeon.
1829-44, has the body
Edotia, Guerin-Meneville,
The
rather convex, and the pleon one- or two-jointed.
second antennae are either short with an obsolete or rudimentary fiagellum, or well developed. The limbs of the
perason have the seventh joint stronof, the sixth joint in
the first three pairs not greatly dilated. The uropods have
the basal plates crossed by an oblique line.
JEdotia hicuspida

(Owen)

is

The Arctic

It has
Edotia triloha (Say)

beautifully coloured.

the second antennae well developed.
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an instance of the group in which the flagellum of the
second antenna is rudimentary.
Sars remarks that in his
opinion Harger's genus Syiiiclotea [1878] should for the
present be retained for the two Arctic species 8. bicuspida
and 8. nodulosa [(Kroyer)], both differing distinctly from
the form described by Guerin-Meneville Edotia tuhercidata
in the well-developed, multiarticulate flagellum on
the second pair of antenna^.'
Cleantis, Dana, 1849, is distinguished by the flagellum
of the second antennae being all fused into a single piece,
but even this character is sometimes shared by Idotea
prismatica.
The pleon in Cleantis may consist either of
one, two, three, or five distinct segments.
The New
Zealand species, Cleantis tubicola, Thomson, is eleven times
as loDg as it is broad.
Mr. Chilton is disposed to regard
it as normally not a tube-dweller, though the type-specimen was found in a tube. The species with all the segments of the pleon fused, such as Cleaniis fiUformis (Say)
from the United States, were referred by Dana and Harger
to a separate genus, Erichsonia, Dana, 1849.
On this family the work by Miers already mentioned
and Harger's Eeport on the Marine Isopoda of New
England and adjacent waters are essential to the student
is

'

—

'

'

for the

groundwork of his

inquiries.
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CHAPTER XXIV
TRIBE

IV.

—ASELLOTA

The

second pair of antennae are elongate; the maxillipeds
are furnislied with an epipod, have the second joint produced into a plate, and the palp consisting of five disThe first pleopods in the female are usually
tinct joints.
transformed into a single opercular plate, and in the
male are variously modified ; the four following pairs are
the uropods are terminal, or, if lateral, not
branchial
remote from the apex of the pleon, one- or two-branched,
'

'

;

or consisting of a single joint.
the Asellidse and Munnopsidae.

Family

1.

There are two

families,

Asellidce,

The mandibles have a denticulate cutting edge, a
molar tubercle, and usually a three-jointed palp.' The
limbs of the perason are prehensile or ambulatory, not
The marsupial pouch is
specially modified for swimming.
formed of plates pertaining to the first four, or to the
Some
second, third, and fourth segments of the pergson.
twenty-five genera are included in this family, many of
'

them exhibiting very

striking peculiarities.

Asellus, Geofiroy, 1762, shares

with Mancasellus a cha-

racter exceptional in the tribe to which it has given its
name, in that the pleon in both sexes has the first pair of
pleopods quite small, consisting in the female of two unjointed oval plates, while the second pair are opercular,

but not fused together in either sex. The female has but
male has five pairs of pleopods. The heart extends from the pleon throuo^h the peraeon. This genus
Aselhis aqiiaticus
belongs exclusively to fresh water.
four, the
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(Linn.) is a species distributed almost all over Europe in
great abundance.
The details of its organisation, external
and internal, are explained, with a clearness of language
and drawing which leaves nothing to be desired, in the
'Histoire naturelle des Crustaces d'eau douce de Norv^ge'
by G. 0. Sars, 1867. M. Dollfus says that aquaticus is
completely displaced in Palestine by his new species,
Asellus Goxalis.
Harger mentions AseUas communis, Say,
as common in the fresh-water ponds and streams of New
England. For other species, and the bibliography of the
genus, the Notes on the Family Asellidae,' by Dr. Bovallius, should be consulted.
Mancasellus, Harger, 1876, was named to take the
place of ^seZZopsis, Harger, 1874, preoccupied. This genus
is exceptional in regard to the mandibles which have no
palp,' being otherwise very like Asellus.
Mancasellus
tenax (S. I. Smith) and Mancasellus brachyurus^ Harger,
are found in the fresh waters of North America.
Ccecidotea, Packard, 1871, is without eyes, has the
seventh joint of the limbs not bifid, and the uropods elongate, with two unequal branches.
The species Goecidotea,
stijgia is found in the Mammoth and Wyandotte Caves and
in wells in Indiana.
The absence of eyes does not distinguish it from Asellus, for some of the species of that genus
are also blind.
Janlra^ Leach, 1814, is a marine genus, dorsally not unlike Asellus, but the second antennas have a small scale or
exopod ; the first limbs of the pergeon have the sixth joint
scarcely expanded ; the first pleopods in the female form
a subcircular operculum.
The uropods are two- branched.
The only British species is Janira maculosa, Leach. In
regard to the American species, Janira alta (Stimpson),
Harger says of the pleopods in the male
The thickened
opercular plates are three in number, viz., a pair of semioval plates at the sides, and a more slender median plate
presenting traces of a suture along the middle.' This
formation is probably characteristic of the genus, and no
doubt, as explained by Hansen for Eurycojpe, the fused
plates represent the first pleopods, and the semi-oval plates
'

'

:

—

'
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the second pleopods. lantke sj^eciosa, Bovallius, is by
Hansen identified both generically and specifically with
Janira abyssicola,
the earlier Janira sfinosa^ Harger.
Beddard, was obtained among the Fiji Islands, from a
Janira laciniata, Sars, from
depth of 1,350 fathoms
400 fathoms on the west coast of Norway. Janira tricornis
(Kroyer) comes from Greenland.
Trichopleon^ Beddard, 1886, has a rudimentary exopod
on the second antennae, the limbs of the peraeon with the
seventh joint simple, the uropods with the outer branch
The type is Trichopleon
one-jointed, the inner two-jointed.
ramosum from the Philippines.
lathrippa^ Bovallius, 1886, was instituted to receive the
New Zealand species, Janira lo7igicauda, Chilton, the genus
being distinguished from Janira chiefly by the two
branches of the uropods being long, laminar, and lanceo;

late,

instead of narrow and stiliform.
1886, is distinguished

by having the
terminal joint of the limbs triunguiculate.' It has two
The type is
elongate laminar branches to the uropods.
lais Hargeri from the Strait of Magellan.
[Acanthoniscus], Sars, 1879, differs from Janira in
having the first legs not subchelate, the rest with the
seventh joint simple, and the uropods stiliform with very
The type species, Acanthoniscus typhlojjs^
short branches.'
Dr. Bovallius having pointed out that the name
is blind.
Acanthoniscus is preoccupied, it may be changed to Acanlais^ Bovallius,

'

'

thaspidia.

lanthopsis, Beddard, 1 886, was instituted to receive
lanthe Bovallii, Studer, from Kerguelen. It is allied to
the preceding genus, but distinguished from it by having
eyes, a rudimentary flagellum to the first antennae, and
All the limbs
bifid fingers on the limbs of the peraeon.
The uropods have
are similar to each other in both sexes.
a long peduncle and two branches, of which the inner is
the larger.
lolanthe, Beddard, 1886, is described as most nearly
It has no eyes, and
allied to the two preceding genera.
the lateral margins of the head and the segments of the
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peraeon are prolonged into long curved spiny processes. To
save researcli into classical authorities for the origin of the
name of this genus, it may he mentioned that it was taken
from the title-role of a popular comic operetta by Gilbert

and Sullivan.
Jce,ra^ Leach, 1814, is distinguished from many of the
preceding genera by its shorter second antennae, shorter
limbs, and especially by the uropods, which are very short
and have two diminutive branches. There are two British
species, Jcera albifrons, Leach, and Jcera Nordmanni
(Rathke), both very small.
The former, which is rather
the larger, has a very extensive northern distribution.
Both are often at home in runlets of fresh water traversing sea-beaches. Jcera Guernei, Dollfus, is an inland river

species of the Azores.
its

Jcero^ms^ Koehler, 1885, is distinguished from J(jera by
very small pairs of antennae, its narrow perseon with

the segments laterally set apart, and other particulars.
The type, Jcerojjsis hrevicornis, was taken at Sark. All the

Beddard, is founded
than a sixth of an inch long. The
length of Jceropsis oieo-zelanica, Chilton, is about a tenth
of an inch.
Jamna, Bovallius, 1886, was instituted to receive Jcera
longicornis, Lucas, from Algeria, in which the first limbs
are chelate, and the uropods are two-branched, with the
branches longer than the peduncles.
Stenetrium^ Haswell, 1881, has the second antenna?
The first limbs are chelate
long,. and carrying an exopod.
species are minute.

on a specimen

Jceroj^ds marionis,

less

The terminal joint is bifid in the following
uropods are two-branched, the branchea
narrow.
Haswell describes StenctriuTn armatum and
Stenetrium inerme from Australia, Chilton, Stenetrmm
fradum from New Zealand, Beddard, Stenetrium Haswellij
from South America.
Mimna, Kroyer, 1839, has the head large, the pleon
fused into a single segment the eyes extremely prominent,
the second antennae very long, with their bases below the
short first pair.
The limbs of the pereeon of the first pair
or nearly so.
pairs.

The

;
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are

sliort,

robust,

and subprehensile, of the following pairs

ambulatory, very long, with the seventh joint bifid. The
anterior pleopods are arranged as in Janira,
The uropods
are minute, seemingly single-jointed. Two British species
have been described, Munna Kroyeri, Goodsir, and Munna
Whitecma, Bate and Westwood, but Sars decides that the
former is male, the latter female, of one and the same
species, so that the name WIdteana must be cancelled.
The type is Munna BoecJcii, Kroyer. The species are very
small, and the differences such as are not always very easy
to seize when exhibited on so minute a scale.
There are
three other Norwegian species, Munna Fahricii, Kroyer,
Munna Umicola, Sars, and Munna loahnata^ Lilljeborg, the
last distinguished by its enormously developed first pair of
feet.
Of the Munna Fabricii, Sars remarks that Kroyer
himself mixed up several species in his description and

Beddard describes two species
pallida and Munna maculata.
neozelanica from New Zealand,
Chilton describes
a species in which the first gnathopods of the adult male
have a very remarkable form, with the second joint small,
the third 'very thick and strong, hollowed anteriorly to
receive the distal end of the limb when bent back carpus
expanding distally, mallet-shaped ; propodos small and
rounded.'
Paramunna^ Sars, 1866, has exceedingly prominent
eyes, the mandibular palp short and thick, three-jointed,
the last three segments of the peraeon narrow and armed
with acute lateral processes. The uropods are very short,
The genus is intermediate between
simple, biarticulate.
Munna and Pleurogonimn. The type, Paraniimna hilohata^
has the head divided in front into two truncate lobes. It
is a sixteenth of an inch long.
Pleurogonium, Sars, 1871, is a change of name from
It has
Pleuracantha, Sars, 1864, said to be preoccupied.
some or all of the segments of the perason laterally spiniThe pleon
ferous, the anterior four being also acuminate.
forms a single piece constricted at the base with the apex
figures under this

name.

from Kerguelen,

Munna
Munna

;

'

'

obtusely pointed.

There are no eyes.

The mandibles

.
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have no molar tubercle, and the palp is very small,
The limbs are nearly as in
two-jointed.
Miinna. The uropods are very short, two-branched, the
branches simple, unequal. The Norwegian species are
'

'

indistinctly

.

all instituted by
Beddard has added two species from Kerguelen and
one from Tristan da Cunha.
Acanthomunna, Beddard, 1886, is akin to Mnnna, but

rubicundiim^ spmosissiTnum^ and inerme^
Sars.

the

first

antennae have a long instead of a short flagellum,

and the limbs of the perseon have the seventh joint simple.
The type is Acanthomunna proteus from New Zealand.
Leptaspidia^ Bate and West wood, 1867, has not been
very fally described. The animal is said to be pear'

shaped, flattened,' but the latter epithet does not well apply
The pleon is oval, entire and
to the ovigerous female.
almost acute at the apex. The limbs, except the first pair,
are very slender, but not very short they have the seventh
joint simple.
The uropods are minute, single-jointed,
lateral.
The first pleopods are said to shut together in
the form of a flattened pear, divided down the centre.' The
impression given by the figure is of a pair of valves as in
This may be correct in regard to the
the tribe valvifera.
male, but in the female there is a single opercular plate,
slightly carinate down the centre. The type is Leptaspidia
hrevijies, from the Clyde, wdiere this microscopic species
was first found by Mr. David Robertson in the strange
fibrous nests of the mollusc Lima Mans.
It has no eyes.
NeaseU'us, Beddard, 1885, is near to Pleurogoniimi and
Faramunna in character, and in the articulation of the first
antenna below the lateral extension of the head it reThe first and second
calls the appearance of Leptaspidia.
segments of the perason are dorsally fused in the middle the
fourth and seventh segments are narrower than their neighbours. The type is Neasellus Icerguelenensis (see Plate XIV.).
AstrUrus^ Beddard, 1886, is much like Leptaspidia and
Pleurogoiiium in appearance.
There appear to be traces of
eyes.
The fingers are not bifid. The uropods are rudimentary, yet perhaps two-jointed. The type is Astrums
crucicauda from the prolific vicinity of Kerguelen.
;

'

;

28
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Nannoniscus^ Sars, 1869, has

tlie

head produced into a

frontal process, the pleon consisting oF a single piece, subtriangular, apically rounded or truncate. There are no eyes.

in the spine-row, the molar
The
short, three-jointed.
short, armed with a tooth ; the

The mandibles have ten spines
palp
short and narrow, the
'

operculum of the pleon

is

'

uropods are very short, two-branched, with the inner branch
the longer, or they are single-branched. The type, Nannoniscus ohlongiis, Sars, a twelfth of an inch long, was
taken at depths between 120 and 250 fathoms. It is described as having on the short three-jointed first antennae
a single ovoid olfactory papilla of portentous size.' A
second species, Nannoniscus hicuspis^ Sars, has the first
antennae seven-jointed, the second pair forming on the
outer side a large triangular process. This species has the
uropods simple, biarticulate.
Eugerda, Meinert, 1890, has the last three segments of
the perseon longer than the anterior segments, the pleonsegments fused into one. The mandibles are without
molar and palp.' The maxillipeds have the first three
joints of the palp broad, the last two narrow and small.
All the limbs of the perason are long, the first pair more
The opercular plate of
slender and smooth than the rest.
the pleon is orbicular; the uropods are moderately long, the
branches single-jointed, the inner the longer. Eugerda
glohiceps is the type.
Bend/rotion, Sars, 1871, has the head divided into two
ear-like branches, to which the two pairs of antennae are
attached. The first four segments of the peraeon have each
a long spine on either side the three following segments
The pleon has all the segare abruptly much narrower.
ments fused into one. There are no eyes. The mandibles
have a conical molar, the palp three-jointed, The first
limbs of the pergeon are shorter than the others, which are
long and slender. There are no uropods.
MacrostyUs, Sars, 1864, has the first three segments of
the perseon so closely united as to give an appearance of
fusion, the four following segments being very distinct,
with acute postero-lateral angles. The pleon forms a long
'

'

*

'

;

'

'

LEGS IN SEVERAL SAMPLES

883

segment, dilated in the middle and ending obtusely. The
antennge are short, the second long, with the flagellum
shorter than the peduncle.
The mandibles are without
palp
the maxillipeds have the two terminal joints of
the
palp very short.
The third pair of limbs of the
pera3on are the most robust, while the fourth pair are very
small, and the seventh not much larger.
The uropods are
long, slender, simple, two-jointed.
The type is the Norwegian Macrostt/lis spinicjera^ from a specimen about a sixteenth of an inch long.
Macrostijlis latifrons, Beddard,
from 2,050 fathoms in the North Pacific, is a fifth of an
inch long.
Vana longiremis, Meinert, 1890, beyond doubt
agrees generically and probably also specifically with the
type of Maxrostylis.
Ischnosoma, Sars, 1866, meaning a slender body,' is,
first

'

;

'

'

'

^

perhaps, the most singular-looking of this family.
The
fourth and fifth segments of the pergeon are fused, and
combine to form a columnar centre to the animal. The
pleon is constricted at the base. There are no eyes. The
mandibles have a large molar, but no palp.' The first
limbs of the peraeon are short and robust, the others slender
and long. The uropods have a single one-jointed branch.
The type is the Norwegian species, Ischnosoma hispinosum^
Sars.
The same author has described an Arctic species,
Ischnosoma quadrispinosum.
Beddard adds Ischnosoma
spinosum (see Plate XIV.), from the Azores, Ischnosoma
bacillus, from 50° south latitude, Ischnosoma hacilloides,
from South America, and Ischnosoma Thomsoni, from 2,050
fathoms depth in the North Pacific.
'

Family

2.

Munnopsidce.

The animal has a bipartite appearance, the anterior
portion consisting of the head and first four segments of
the pereeon, the last three segments of the peraeon and the
consolidated pleon forming the other.
There are no eyes.
Thfe first limbs of the peraeon are subprehensile and shorter
than the three following pairs of limbs, which are ambulatory and in general very elongate the next two or the
next three pairs are natatory, having some of the joints
;
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flattened
is

and

The swimming

The incubatory pouch

in the female
four segments of the pergeon.
joints above described resemble those

ciliated.

generally under the

first

found on some of the swimming crabs, and differ strikingly
from what is customary among the Isopoda. To this
family, indeed, the title of equal-legged animals is singularly inappropriate.

Munjiopsis, Michael Sars, 1861, has the body suddenly
and slender behind the fourth person-segment.

constricted

The second antennae are very elongate, with the peduncle
six-jointed.
The mandibles are acuminate, with a secondary plate on the left, but not on the right mandible, without molar, and with a three-jointed palp.' The first and
second limbs of the peraeon are short, rather robust, subprehensile, the two following pairs enormously elongated;
the three following pairs are natatory, without a seventh
joint.
The arrangement of the pleopods corresponds with
that already described in Janira. The uropods are slender,
single-branched. Munnopsis ///^9?'ca, Michael Sars, the typespecies, has a very extended boreal distribution in deep
water on muddy ground. Hansen says that in the second
antenna the long fourth and fifth joints of the peduncle
In these organs the flagellum is
are immovably fused.
nearly as long as the peduncle, and the two together are
about five times the length of the body. By the great
elongation of the fifth and sixth joints in the third and
fourth limbs these equal about three times the body's
length.
Mtmnopsis australi§, Beddard, with no palp to
the mandibles, and with the marsupium arising apparently
only from one segment of the perason, must probably be
referred to a separate genus.
T]'uryc6pe^ Sars. 1864, has the body not abruptly constricted. The second antennae are very elongate, wdtli sixjointed peduncle. The mandibles have a spine-row, molar,
and three-jointed palp,' but no secondary plate on either
mandible.
The first pair of limbs are rather short, the
next three pairs are long, and the last tliree pairs are natatory, with an unguiform seventh joint.
Th6 pleopods
are as in the preceding genus.
The uropods are short,
'

'

'

'
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two-branched, the branches single-jointed.
Eight Norwegian species have been described by G. O. SarSj in some
of which the second, third,
and fourth limbs are extremely elongate, but in
Eurympe robust a, Harger,
from the Gulf of St.
Lawrence, they are not
much longer than the body.
The three species first de-

\

scribed, Earijcojje cornuta,

phalangium, and miitlca^
all of Sars, range in length
between a seventh and a
sixteenth of an inch. EuTijcope gifjantea, Sars,

tensively

ex-

distributed

in
the high north, attains a
length of an inch and a
third, by a breadth of over
half an inch. It is notable
that this species and Munnopsis iypica appear invariably to occur together.
Both sexes are known of
both.

The

first

antenna

are shorter in the females

than in the males. In Eugigantea there is,
according to Hansen, a
little triangular plate on
the third joint of the second
antennae, which may be regarded as a rudimentary
exopod. It would not seem
very rash to conclude from
this that the first two
joints are really one joint
subdivided.
The fourth
rijcope

Fig. Z2.-~Eurycope gigantea, Sars [Hansen].
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and

are, Hansen says, in this species firmly
Of the swimming-feet he observes that the

fifth joints

fused.

feathered setas are attached a little within the margin, to
obtain support when displayed for swimming, and to have
a resting-place when folded away between the strokes.
Eight new species are named and described by Beddard
from the Challenger explorations, all from considerable and
some from very great depths.
mud-spider,' was named in
llyarachna, Sars, 1869,
place of the preoccupied Mesostenus, Sars, 1864, meaning
narrow in the middle.' The body is suboval, but deeply
The
incised behind the fourth segment of the per^eon.
second antenna3 are long; the mandibles have a molar
tubercle, and either have a small three-jointed palp or
are without one.
The first limbs of the per^Bon are not
elongate, the second usually more robust than the rest, the
third and fourth in general very elongate, the fifth and
sixth natatory, with an unguiform seventh joint, the
seventh long and slender, with the joints scarcely flattened,
the nail long and curved.
The uropods are simple, lying
close to the pleon.
Sars has described five Norwegian
species, of which the first w^as Tltjaraclina longicornis,
Ilyarachna quadrisinnosa, Beddard, was brought by the
Challenger from Kerguelen.
Desmosoma, Sars, 1864, a chain-like body,' has the
'

'

>

'

'

'

segments marked off' by constrictions w^liich are commonly
deep the three hinder segments of the pleon are larger
than those which precede. The second antennae are shorter
than the body, slender in the female, robust in the male.
The mandibles have a dentate cutting-edge, spine-row,
molar, and usually a three-jointed palp,' ending in a long
unguiform spine. The first four pairs of limbs are short
and robust, the last three natatory, but with the fifth and
sixth joints not greatly expanded, edged with spines that
are flattened but not plumose the seventh joint is narrow
;

'

;

and

The uropods

are simple, two-jointed, the
Sars has described four Norwegian species, Besmosoma lineare, armatiim^ aculeatum, and
tenuimti7ium, of which aculeatum has no mandibular palp.'
stiliform.

last joint

being the larger.

'
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Acanthocope, Beddard, 1885, has the side-plates of the
per^eoD, except the first pair, furnished with long spine-

and the pleon ending in an elongate spineThe mandibles have a powerful molar and a
small, three-jointed palp.'
The hind limbs of the pera3on
have a natatory character. The uropods are simple, long,
like processes,
like process.

'

and

from three- to five-jointed. In Acanthocope
taken from a depth of 1,800 fathoms in the
Southern Ocean, the five-jointed uropods present a feature
unique in this tribe. Accinthocojpe acutisjnna, from South
America, has three-jointed uropods, and the first antennae
with a short flagellum instead of a very long one as in the
stiliform,

sjyiyiicauda,

companion

species.
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CHAPTER XXV
TIIIBE V.

.

— PHREATOICIDEA

Family Phreatoicidce.

The only genus.
Phreatoicus, Chilton, 1882.
The animal is long, subcylindrical, laterally

com-

The seven segments of the perteon are distinct,
pressed.
with small distinct side-plates. The pleon has six distinct
segments, the first five laterally produced downwards, the
fifth

longer than any of the preceding four, the sixth

dorsally fused with the telson, but distinguished from it
by latei-al sutures or setose ridges. The eyes are small

and lateral or absent. The first antenna are short, the
flagellum subterminally thickened and carrying olfactory
filaments the second antennas have a five-jointed peduncle
and a flagellum exceeding it in length. The mandibles
have a dentate cutting edge, accessory plate on the left
mandible only, a long spine-row, strong molar, and three;
the lower lip is bilobed these and the
jointed palp
;

'

'

;

other mouth-organs agree in

all

importaat respects with

those of Asellus, only that in the maxillipeds the fourth
The first
is strongly produced on the outer side.
limSs of the pera?on are subchelate, of the gnathopod
form. The rest are ambulatory, the last three pairs facing
All the
those in front as in most of the Gammaridea.
pleopods have the outer branch ciliated, the inner and

joint

'

smaller branchial the fir^t pair have narrow branches
the second have in the male the usual sti'ets, which are
curved and semicylindical, and the outer branch both in
;

this

and the following pairs

is

two-jointed.

The uropods

PI.

XVI.

Phreatoicus australis

Phreatoicus tjpicus

P.typicus
P. typicus2''-'^

Maxilla

2^-'^

Pleopod

P.typlcus
Telson

and Uropod
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are infero-lateral in position, with a strong spiuigerous
peduncle and two spinigerous branches.

The type-species

Phreatoicus

ti/picus, Chilton, 1882,
Zealand.
In this species
the eyes are not visible, the second joint in the limbs of
the pergeon is very slightly expanded, and in the seventh
pair is shorter than the following joint.
The pleon is
remarkable for the great length of the fifth segment, a
character not met with elsewhere either in the Isopoda or
Amphipoda, though it is a distinguishing feature of the
Cumacea. In re^'ard to colour the animal is described as
transparent.
Phreatoicus austrcdis, Chilton, 1891, was obtained by
Mr. R. Helms from Mount Kosciusko in Australia. The
specimens were taken, he says, at a place locpJly known
as "Piper's Creek," at rn elevation' of 5,700 feet or
perhaps rather more, on the track from " Pretty Point
towards the " Ram's Head." The creek (or at least a
branch of it) runs here through a, in damp weather,
boggy flat, and at the time (early in March 1889)
was slowly trickling along forming puddles here and
there.
In one of these puddles where there was only a
little water covering the black bog mud, perhaps from two
to three inches, I made the find.
In turning the stones
(flat
pieces such as frost will split from rocks
not
boulders) I found no difficulty in picking the animals off,
the most of them keeping quiet.
They were pretty
numerous under the stones, when at all, and looked
exceedingly like the surrounding earth. Through this
and their quiet habit I did not notice at first that they
were so numerous, but seeing that they were interesting
things (I had not seen anything like it before) I took
pretty well all I could lay hands on and this is the only
time and place I have collected them although I have
many a time turned stones in the neighbourhood and in
similar localities.'
Mr. Chilton supplies the not uninteresting detail that on March 13th at " Pretty Point "
Mr. Helms found the remains of his tea completely frozen
in his billy.'
This new species is distinguished from the

from a

pump

at

is

Eyreton in

New

'

—

;

^
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type by having eyes, which are small but distinct, the
second antennas shorter, the second joint in the limbs of
the pera:On more dilated, and the pleon furry. In describing this species Mr. Chilton mentions that the third
pleopods have on the outer margin of the basal portion
an ovate appendage which perhaps represents the epipoHe finds the males distinguished from the females
dite.'
not only by the special organs at the base of the seventh
pair of limbs, but by rather stronger hands in the first pair,
and a clasping arrangement in the last two joints of the
The female appears to have brood-plates on
fourth pair.
the second, third, and fourth segments of the per^eon.
The figures in Plate XVI. are copied from the papers
in which Mr. Chilton describes the two notable species
under discussion.
While the mouth-organs and pleopods make Phreatoicvs
an unquestionable Isopod genus, the affinity with the
Amphipoda appears not a little remarkable. The lateral
compression of the body, the downward lateral production
of the pleon-segments, the arrangement of the limbs of
the pertieon, the considerable development of the pleon,
the two-jointed branch in several of the pleopods, the
strong indication of a distinction between the sixth pleonsegment and the telson, and above all the position and
structure of the uropods, form a group of characters which
bring this genus nearer to the Amphipoda than any other
Isopod can claim to be. In the limbs of the peraeon the
third joint is not very short, as it usually but by no
means always is in the Gammaridea, nor does the fourth
joint in the first pair underride the fifth as is usual in the
gnathopods of the Gammaridea. On the other hand the
clasping arrangement of the fourth pair of limbs is
strikingly parallel to what is found in the Orchestiidae,
and, as Mr. Chilton points out, the expansion of the
second joint of the limbs in Phrmtoic^ts aiistralis is similar
In his
to what is found in so many of the Amphipoda.
admirable discussion of all the characters Mr. Chilton is
inclined to disallow the Phreatoicidse any special proximity
to the Amphipoda, and is thus induced to remark that
'
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present no greater resemblance to the Amphipoda than to several of the Isopoda such as Asellus^^
although the position alone would suffice to distinguish
them from those of Aselliis, and if disjoined from the
animal there is absolutely nothing about them that would
enable any one to say that they belonged to any Crustacean
the uropocla

'

own or some Amphipod genus. The spine
end of the peduncle occurs as so often in the
Ampliipoda. The genus and its two species are beyond
dispute remarkable, requiring to be placed in a separate
family, and though some may prefer to class this among
the Asellota, I have ventured to think that a separate tribe
Phreatoicidea should be instituted to receive it.
except their

at the lower
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CHAPTER XXVI
TllIBE VI.

This tribe

consists

state are parasitic

—EPICARIDEA

of Crustacea

which in the adnlt
to which allusion

upon other Crustacea,

dwellers upon
the tribal name signifying
The females become degraded in form and often
very unsym metrical, while the males, much smaller and
is

made

in

'

shrimps.'

symmetrical, are often

free,

but usually do not quit their

partners.

The notion entertained of old by the French fislier-folk,
prawn were young flat-lish, received
scientific support from M. Deslandes in 1722, but in 1772
was disproved by M. Fougeroux de Bondaroy. For some

that the Bopyri in the

sixty or seventy years after his time the knowledge of the
group was but slowly advanced. Remarkable forms were
obscurely described by Cavolini, Montagu, and Risso.
Others were made known later on with clearer definition
by H. Rathke and Kroyer. Duvernoy and Dana contributed new genera and by degrees the tribe both gathered
volume and evoked attention. During the last thirty
years Fritz Mliller, R. Kossmann, Paul Fraisse, and
various other writers of eminence have thrown light upon
the subject from several points of view, and in the latter
part of that period the labours of MM. Giard and Bonnier
have introduced order and clearness into its arrangement.
;

The writings of these last-named observers will not soon
or easily be superseded as the leading authorities on this
They ascribe to it seven families, the Microniscidte,
tribe.
Oyproniscid^e, Dajidse, Cabiropsidae, Cryptoniscida9, Entoniscidae, and Bopyridae, for which they propose the following phylogenetic table :^
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PARASITIC ISOPODS
Bopyridae
Bo]jyriens

Jomens

Phryxiens

Entoniscidae

Crj'ptoniscidsB

Cabiropsidas

Cyproniscidas

Microniscidae
Microniscidte parasitic on Copepoda.
Ostracoda.
Cyproniscidse
Schizopoda.
Dajidae
Isopoda and Amphipoda.
Cabiropsidas
Cirripedia (chietiy the parasitic).
Cryptoniscidae
Brachyura.
Entoniscidae
Brachyura and Macrura,
Ecpyridae

The Epicaridea

are all, strictly speaking, external paraalthough according to position on their host they maybe classified as abdominal, branchial, or visceral. In those
which inhabit the branchial chambers of other crustaceans,
the form of the female becomes obliquely ovate, the convex
side being on the right or the left, according as the animal
In some genera
occupies the right or left side of its host.
(Kepon, Gyge, lone), a right-hand female has the marsupial plates of the right side overlapping those of the left,
while the reverse is the case in a left-hand female. The
plates are so imbricated that the last of the five pairs is
sites,
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They are attaclied pair by pair to the first five
segments of the pera3on as in the Cymothoid^e. Giard
and Bonnier regard them as representing parts of the
exopods of the limbs. This seems to require what they
admit to be a very hypothetical explanation of an Isopod's
leg, namely, that the fourth and fifth joints are the fifth
subdivided, and that the small first joint is a fusion of
the first and second. By this redistribution the long
second joint becomes the third, and thus matches the long
third joint so frequently found in the third maxillipeds of

outermost.

the higher Crustacea.
But convenient as the hypothesis
may be for attaining this piece of symmetry, other grounds
for it are not as yet forthcoming.
However that may be,
the authors show that the structure of these marsupial
plates admits of the view that they are to a considerable
extent branchial, that is, assist in the oxygenation of the
blood.
The first pair has a special structure and function.
As examined in the genus Gancricepon the larger
and upper member of the pair is found to be divided into
two portions by a median fold with an outer crest. The
front part covers the base of the maxillipeds, the lower
part is covered by the opposite plate and floats freely in the
marsupial cavity.
There are two movements affecting this
apparatus, one that alternately lifts and lowers it as a
whole, the other alternately lifting and lowering the front
and back. By this means a current of water is maintained
both to the marsupial plates and to the embryos within
them. In the podophthalmous host the water enters at the
back and leaves by the front of the branchial cavity, so that
in the parasite which lies with its head towards the tail of
its host it naturally enters by the upper part and leaves by
the lower.
In the Entoniscid^e the arrangement is modified to correspond with their position among the viscera.
In regard to the chance of procuring specimens, the
authors note that, to obtain the Cryptoniscian stage and
the young female of Athelgue po^guri^ the pleon of Paguri
should be carefully examined in the month of September,
and that these interesting forms will be found much less
rare than is often supposed.
Dr. Hcek records that on
'

'

A PROTRACTED SEARCH

395

examining twelve specimens of Mysis oculcda he found six

young Dajiis mysidis. On the other hand,
Neapolitan Marine Station, Salvatore lo Bianco
had opened about 10,000 Brachyura before he came across
a couple of Risso's Ergyne cervicornis, and MM. Giard and
Bonnier themselves had to sacrifice tens of thousands to
provide the requisite materials for their Contributions a

infested with
at the

'

I'etude des Bopyriens.'

Should any sensitive persons regret this expenditure
of life on a scientific investigation, they must remember
that it is perfectly trivial compared with what is continually being exacted for the meaner purpose of tickling man's
palate, trivial also compared with the havoc so frequently
wrought by storms among creatures of this same class, and
further, that against every crustacean destroyed must be
set the lives of many others preserved which would else
have been its victims.
According to the authors cited only Portunion Kossmanni on Plaiyonichus latifes can be called common. They
opened an enormous number of Forcellana longicornis at
ever so many points of the French coast before meeting
with a specimen of Entoniscus Millleri at Concarneau.
Both there and at three other places they examined the
Pagurid Clihanarius 'misantliroijus without finding a parasite, although at Mahon in Minorca Dr. Fraisse found upon
this crustacean a PeUogaster, a Gryj^toniscus, an Athelgue^
and a Palceuyge. Thousands of Portimus depurator (Linn.)
ijlatycheles had in like manner yielded them
They feel ready to affirm that our common
edible shrimp, Gromgon vidgaris, is free from Bopyrids,
though they remind us that Crangon munihis, its American
congener, is infested hjJrgeia. The occurrence of Epica-

and Porcellaim
no parasites.

may be called, in terms of our present knowledge,
very capricious.
It not unfrequently happens that, where
they occur at all, they occur in some profusion, their hosts
suffering as it were from an epidemic attack.
One host
may undoubtedly carry several species of parasite, but it is
an axiom with Giard and Bonnier that both amongf the
Epic&.ridea and the E-hizocej)hala no species of parasite has
ridea

29
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more

tlian

one host.

This, if accepted,

makes the

distinc-

It is, however, a rather
tion of species particularly easy.
wide generalisation. It appears to imply that the larval
forms always settle on the same species as that occupied

Yet, if the
their parents, or perish unless they do.
larv^ of a single brood were dispersed upon hosts of nearly
related species, one might expect that to those placed in
slightly novel circumstances, some difference of habit would
Still the important point
result rather than destruction.
would remain that in each species of host the parasite is
distinct in character, and in favour of their view that it
is also distinct in species, Giard and Bonnier urge that
often among closely related Epicarids there are considerable physiological differences, sometimes even morphological differences relating solely to the male or the embryo,
differences too important to be attributed simply to the

by

'

difference of host.'

In the relations between the Epicaridea and their hosts
a very singular circumstance has recently been brought to
light.
Rathke and other observers had commented on the
unexplained peculiarity that the infested prawns and
crabs all appeared to be females, and m^oreover sterile
females.
De Plaan, as heretofore remarked, not unfrequently records sterile females of a different form from the
Giard and Bonnier have
fertile females of the same crab.
shown that an infested female is not always absolutely
sterile
but a few years earlier Professor Giard made the
extremely interesting discovery that the parasites attack
males just as freely as the other sex. Only, under the
influence of the invader the distinguishing characters of
the male are hindered from development, and a sort of
intermediate appearance is permanently retained.
;

Family

1

.

Micronisdclce,

This includes the least degraded forms, corresponding
in general aspect to the second larval form of the other
They are parasitic on Copepoda.
families.
Micronisciis^ Fritz Miiller, 1870, is the only genus.

PI. xvii.

a.

Microniscus calani (Sars).

b-f.

Cypronlscus cypridinae (Sars).

MICEONISCID^— CYPEONISCID^
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The

type, Microniscus fitscus, found by Mliller on a species
of Calami s on the coast of Brazil, is characterised by
having the third pair of thoracic feet longer than the
'

others,

and terminating in an oval lamella, by which the

animal fixes

itself on its host.'
Microniscus caldni, Sars,
1882 (see Plate XVII.), with all seven pairs of feet
similar, fastens itself to the back of Calamus finmarchiciiSj
Gunner, and, according to Sars, also to Fseudocalanus

elongatus^ Boeck.

It is possible,

however, that the para-

on the latter Copepod have not been specially examined to' determine their identity with those on the
sites

former. Microniscus calani has the pleopods two-branched,
a character which is only met with exceptionally in the
'

cryptoniscian embryo of the Entoniscida3 and the Bopyridae,
while it is the rule in the Cryptoniscidse.'

Family

They

2.

C ijproniscidce.

are parasitic on Ostracoda.

Kossmann, 1884. The characters of the
family and genus rest on those of a single species, Cyproniscus cypridince (Sars), 1882 (see Plate XVII.), which is
The adult female, deprived of all the
thus described
mouth-organs and appendages, with the whole body filled
with eggs, sack-like, curved, the arched middle of the back
divided into six or seven indistinct segments, the ventral
side flattened, the sides slightly expanded, the frontal part
widely cordate, exserted, defined by an emargination on
either side from the lateral parts. The male (?Avhen adult)
like the female devoid of appendages, with the body
spindle-shaped, indistinctly segmented, the anterior extremity furnished on either side with a long flexuous rootAn advanced larval stage relike process for fixation.
sembling Cryptothiria pygmcea in form and structure, but a
little more elongate, and quite without eyes.'
Sars found
these queer animals at the Lofoden Isles fixed within the
valves of Cypridina norvegica^ Baird, to the hindmost part
of the animal's back, calmly occupying the space properly
belonging to the eggs of its host. As a rule he found what
Gyproniscus,

:

—

'
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appeared to be two males fixed one on each side of the
female.

Family

3.

Dajidce.

They are parasitic on Schizopoda. In the adult female
the trunk-feet are only five pairs, and the sides of the
body are folded ventrally so as to form a chief part of the
marsupium, only the last pair of marsupial lamellae retaining an important function in closing the pouch from
behind.
The animals of this genus are
Dajns, Kroyer, 1846.
In the female,
attached on the ventral side of the host.
the first antennas are tuberculiform, three-jointed, the two
terminal joints minute the second antennae have a large
The
basal joint, succeeded by about eight slender joints.
spoon-shaped ends of the mandibles can be projected
through an opening between the upper and lower lips.
Both pairs of maxillge are rudimentary, tubercular. The
maxillipeds are two-jointed, with an epipod, but no
Between them is developed a triangular opercuexopod.
The sixth and seventh pairs of feet disapliform plate.
pear the preceding five are all nearly alike. The imbricated
first four pairs of marsupial plates form a movable lid to
The large fifth pair
the front opening of the marsupium.
close it behind, in combination with the inner branches
The remaining pleopods are rudiof the first pleopods.
mentary, the second, third, and fourth being bilobed, but
The
the fifth consisting of a pair of simple tubercles.
uropods also are simple, but a little more elongate. The
adult male is placed between the first pleopods of the
female.
It has the first segment of the pera^on fused
with the head the pleon is a single piece without pleoThe first antennae are four-jointed, the second
pods.
The mouth-organs consist of strong
eleven-jointed.
;

;

;

first maxilla and maxillipeds.
cryptoniscian stage,' has seven
distinct segments in the perason and six in the pleon, with
appendages to each, those of the pleon being all biramous,
with the branches set wide apart on the broad peduncle.

mandibles and tubercular

The male,

in the earlier

'
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Hoek lias stated that the male in this stage is compressed laterally, so as to look like an Amphipod, and that
it is fixed to the body of the female by the aid of a sucker.
Giard and Bonnier remark that the lateral compression
would be very astonishing, since all the Epicarids in the
From specimens
cryptoniscian stage tend to be flattened.
sent me by Dr. Fulton of the Scotch Fishery Board, I
should say that these cryptoniscian forms of the male were
decidedly flattened, not compressed, but these specimens
were taken or found apart from females, whereas Dr.
Hoek's may have been modified by their position as
The suboral circular sucker is a
attached to the female.
conspicuous object, which attracted Dr. Fulton's attention
It appears to have escaped notice that this ring
at once.
is shown in the figure of Dajus mijsiclis, Kroyer, on plate
Voyages en Scandinavie, &c.' Dr.
28, fig. 1a, of the
Hoek has figured the curious hand-shaped spines on the
Some of these spines are split as
sixth joint of the legs.
it were into five fingers and a thumb.
Three species are at present allotted to the genus
Dajus mysidis, Kroyer, 1846, on My sis oculata
'

:

—

(Fabricius).

--Bafas-mixius, Giard and Bonnier, 1889, on-M4fs^isjjiiuxta,

—Liiy^biorg.
Dojiis

siriellce,

Sars,

1885,

on

Siriella Tliompsonii

(Milne-Edwards).

The animals are attached
Asindophrifxus, Sars, 1882.
The female is
to the back of the perason of the host.
much more curved than in Dajus. It has the five pairs
of feet more elongate, the first four pairs of marsupial
plates very small, not overlapping from side to side, the
last pair very elongate, soldered together longitudinally;
In the male
the pleon unsegmented, without appendages.
the pleon has an indication of the segments of which it is
composed, the sixth especially being distinct
the only
appendages are the two-jointed uropods.
Aspidojjliryxus peltahis, Sars, 1882, on Urythrojps eryEggs many and small.
throphtlialmus (Goes).
^Aspidojfhryxiis Sarsi, Giard and Bonnier, 1889, on
;

J^
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micropMlmlma^ Sars. Eggs few and large.
Giard and Bonnier have found a parasitic Copepod, which thus retaliates upon the Isopods that
are parasitic on Copepoda.
T^rythrops

Upon

this species

Notophrijxus^ Sars, 1882.
The animals are attached to
the back (or side) of the host.
In the female the body is
symmetrical, a little depressed, imperfectly segmented,
the first antennae are laminar, the five pairs of feet are
small, incompletely articulated, and crowded into a narrow
space on either side of the mouth. The pleon is without
appendages. The male has the pergeon clearly segmented,
with the full number of appendages, the pleon unseg-

mented, without appendages.
Notnphryxus ovoides, Sars, 1882, on Amhhjnpsis ahhreviata, Sars.

Notojjhryxus
roseum, Sars.
Notopkrijxus
Sars.

This

is

Sars

clyjieahis,

(1880),

on Pseudomma

lateralis^ Sars, on Neiiiatos cells inerjalopts,
thought likely to become the type of a new

genus.
Notophryxus glohidaris, Sars, 1885, on Thysaiioessa gregaria, Sars.

The animals are attached
The female has the back pretty

Heteropliryxus^ Sars, 1885.
to the back of the host.

from
one another, and the fifth pair remote from the rest, directed backwards, bifurcate the pleon rudimentary, with
the male adhering to this rudiment.
Reieropliryonis appeiidicidatiis^ Sars, 188b, on Eup^hansia
peUucidcCj Dana.
distinctly segmented, the five pairs of feet distant

;

Fainily 4

They

.

Ccdi iropsidoe

are parasitic on Isopoda and

Oft^irop-s,

Kossmann,

Amphipoda.
Kossmann, 1872,

1884<, for Ccdjira,

preoccupied, is described as having 8-9 distinct segments,
divided by a chitinous lamella into dorsal and ventral
halves mouth in the ventral part of the first segment
pouch-like appendages of the single segments filled with
embryos (' Zool. Record,' 1872).
'

;

'
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Gahirops lernoeodiscoides, Kossmann (1872), was foimd
in the brood-cavity ofa,Bopi/rus from the Philippines.
To
this genus Giard and Bonnier approximate Gryptothiria{?)
marsupialisj Sars, reported to ha parasitic on two species,
Marycope cornuta and Ilyaracluia lonjicornis. The female
It is a simple pellucid
only of this parasite is known.
broadly bilobed sack, narrowed in front, filled with eggs,
with an ovate oral area, and no appendages.
All the b3dy of
Podascon, Giard and Bonnier, 1889.
the female is, so to speak, transformed into a vast incubatory chamber, enclosed by two lateral plates extending from
the first to the fifth segment of the person and united
along the median line so as merely to leave at either end
an opening for the passage of water.'
Fodascon Dellavallei, Giard and Bonnier, 1889, on the
Amphipod Ampelisca diadema (Costa). When first described, this was the only known instance of an Isopod
parasitic on an Amphipod.
New forms have since been
found by M. Chevreux on three other species of Ampelisca.
Also a Cryptoniscus-form found by Gourret on LeucotJwe
spinicarpcb in the Ascidian Fliallusia gelatinosa, may in the
opinion of MM. Giard and Bonnier prove to belong to
the Cabiropsidse.
A Cryptoniscus-form found by myself
among the eggs of an Onisimus plaidiis (Kroyer) from the
Arctic regions, closely agrees with the Ilemioniscus halani
of Buchholz, which is a member of the next family.
'

FamUij

They are

5.

Gnjptoniscidce.

on Cirripedes,

chiefly on the paraIt is reasonable to believe that the
Rhizocephala.
Rhizocephala did not begin their existence as parasites,
but descended from independent Cirripedes. Fritz MuUer
ingeniously suggests that in becoming parasitic they took
with them their own parasites, the Cryptoniscidae. Giard
and Bonnier further suggest that the Entoniscid^e and
Bopyridae were introduced to the higher Crustacea by ancestors parasitic on Rhizocephala, and that in course of
time they found their advantage in exchanging an indirect
for a direct parasitism.
sitic

parasitic
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In the Crjptoniscidse the first two segments of the
peraeon carry very short feefc, sometimes degraded, provided at the extremity with a strong claw
the pleopods
The adult female, without becoming
are two -branched.
unsym metrical, loses the characteristic shape of an Isopod
and all or most of its appendages.
;

The Epicaridea in general pass, according to Giard and
Bonnier, from the embryo or first stage of their development to a second or cryptoniscian stage, in which they
resemble the males of this family. According to Dr.
Fraisse the free-swimming Cryptoniscida3 have a quite
peculiar smell, and the female becomes sexually mature
Notwithstanding Probefore adopting a parasitic life.
fessor Kossmann's scepticism regarding the latter statement, I believe that it is correct. At all events a minute
specimen taken in the tropical Atlantic, retaining all its
appendages, and of the shape usual in the cryptoniscian
stage,' appears to have ovaries crowded with eggs.
Cryptoniscus, Fritz Miiller, 1864.
The characters noticed by Fritz Miiller are that the young of Gryptonisciis
are, like most other Isopods, hatched with the last per^opods undeveloped, and that the penultimate pair are thin
and rod-like, differing much from those which precede them.
Cryptoniscus ploMcirioides, Fritz Miiller, 18(34, was found
on Peltogaster purpureus (F. Miiller), together with Phryxus
resupinatus^ on a Pagurid, in Southern Brazil.
Fritz
Miiller remarks of this species, that, if the eggs and young
did not betray the crustacean character, the female would
almost rather be taken for a flat-worm (a Planarian) than
for an Isopod.
The Peltogaster, it must be understood, is a strangely
metamorphosed Cirripede, which pushes roots into the
body of its Pagurid host. Then comes the Cryptoniscus^
penetrates the parasite, and draws nourishment to itself
through those piratical roots. Strangely it happens next
that under this infliction the body of the Cirripede, cheated
of its nutriment, dies and falls away, and yet its roots
remain and flourish for the benefit of an alien digestive
apparatus.
Crustaceans of three distinct orders are thus
'

A MEDLEY OF ANIMALS
broiiglit togefhei", and, as it were,

of

compound animal,
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jumbled up into a sort
Pagurid devours

so that wlien the

a shrimp, its gastronomic exeitions are supplying food
through the remnants of a shapeless Oirripede to a degraded
Isopod.
This remarkable arrangement on the body of a
hermit-crab, itself occupying the shell of a departed mollusc, must be regarded as the result of special creation by
those who still uphold the venerable doctrine of the fixity
of species. What a gasp an intelligent mind must give at
swallowing such an explanation
Cryptonisciis paguri, Fraisse, 1878, was found on Peltocjasler Rodrigitczii, Fraisse, on Clibanarius rnuantliroims,
Kisso, at Mahon in Minorca.
It is described as flat and
worm-like, much resembling the preceding species.
Cryptoniscus larvceforinis^ Giard, 1874, on Sacculina
!

carcini.

Dcmalia, Giard, 1887, was substituted for part of
Zeuxo, Kossmann, 1872, preoccupied.
Danalia carvata (Fraisse), 1878, on Sacculina neglecta^
Fraisse, from the Bay of Naples, is said to be round and
rolled together, very like the Gcohirops lerna^ocliscoides of
Kossmann. Dr. Fraisse says that it is either a simple
parasite on the Saccidhia^ or placed beside it on the crab
Inachus scorjno, Fabricius, but that in any case it has to
draw its nourishment from the roots of the Sacculina.
Dancdia Lohiancoi, Giard and Bonnier, 1890, on Portiinascus corriigatus, Giard.
Banalicb Dohrn% Giard, 1887, on Grapsisctccus Benedeni,
Kossmann. The Zeuxo longicollis of Kossmann, 1880, was
found on the pleon of Chlorodius (Leptodius) exaratus,
Milne-Edwards, in company with but remote from a Sacculina,

Max

Liriopsis,

Schultze,

1859,

was substituted

for

Liriope, Rathke, 1843, jjreoccupied.
Liriopsis

Rathke.

pygmcea (Rathke), 1843, on Feltogaster paguri^
first antennas have a very thick bundle of

The

hairs attached to the outer side of the basal joint in the

male.
Liriopsis

monopldhcdma

(Fraisse),

1878, on PeUogasler
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curvatus, Kossmanu, is said to have a cylinclrical form, and
to be nearly related to the preceding species.
The male allied to Lirioiie
Ewnetor, Kossmann, 1872.
'

(Rathke), but without antennae the female much larger,
(' Zool.
its segmentation continuing in the mature state.'
;

Record,' 1873).

Eametor Urioindes^ Kossmann, 1872, in the mantleDr.
cavity of Sacculina fisifovmis^ from the Philippines.
Fraisse, discussing specimens which he supposes to belong
to this genus, from the mantle of Sacmlina Benedenii, says
that no brood- cavity is present, the Ipopod being content
to use the mantle of the Sacculina for that purpose.
also says that the male of Kossmann's species 'has

He

no
on the inner antennae.'
Criiptothh\ Dana, 1852, on non-parasitic Cirripedes.
CrijidotJiirminutum^ Dana, in the corallidomous barnacle

olfactory setae

Creusia^ at the Fiji Islands.

Cryptothir balani (Bate), 1861, on Balanus halanoides.
larval form, as taken with the tow-net in the Clyde,,
has eight teeth on the basal joint of the first antenna the
second antenii^e nine-jointed the mouth-organs forming
the
a triangular mass, ^vith the apex pointing backwards

The

;

;

;

and in a less degree those of the pleon,
two pairs of trunk-limbs not degraded,

sides of the per^eon,

digitate; the first

strongly subchelate, the next three pairs slightly so, the
two pairs simple, with the two terminal joints elongate
the five pairs of pleopods and the uropods two-branched,
the branches tipped with set^e. According to Bate and
Westwood, the adult sedentary female is a lobate sacklast

;

formed mass without any appendages.
The genus Hemioniscns, Buchholz, 1866, is said to be
Bat according to Buchholz the
a synonym of Griiptotliir,
adult female of his Hemioniscus halani retains the front
This, however, may not be perpart of the larval form.
manently the case. Beddard mentions a Bopyrid in the
larval stage attached to Serolis cornuta, Studer, on the dorsal surface of some of the anterior segments, and apparently
belonging to the genus Hemioniscus,' but this parasite has
not been described.
'

POCKETED PARASITES
Leponiscus, Giard, has

tlie

the

IDollicipedis^ parasitic, as

single

name
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species Leponiscus

indicates,

on a pedun-

culate Cirripede.

Family

6.

-Entoniscidce.

The animals are parasitic (to appearance) within the
bodies of Brachyura, entering through the branchial into
the visceral cavity. In the females the body is extremely
unsymmetrical, with traces of segmentation when young
the head is swollen into a double sphere, the antennae are
;

li]3s
the labrum, hypostome and
mandibles forming the oral apparatus. The maxiDipeds
are lamellar, the feet rudimentary, the marsupium formed
of five pairs of plates, with the first pair situated between the rest the ovaries opening at the base of the
fifth pair of feet, and by their prolongations determining
the shape of the pera?on the pleon has six segments, furnished with lamellar or sabre-shaped pleopods. In the
minute male there are two rudimentary eyes, the antennae
are evanescent, the maxillipeds are rudimentary, the
seventh segment of the peraeon is without appendages
The
the six segments of the pleon are without pleopods.
embryo has two eyes, sometimes a nauplian eye, the
second antennte elongate, six pairs of feet, five pairs of
In the 'Cryptopleopods and even a pair of uropods.
MM. Giard
niscian stage there are seven pairs of feet.
and Bonnier give a provisional genealogical tree of the
Entoniscida3 in connection with their hosts.

metamorphosed into

;

;

;

;

'

Portunion (Fortuoms)

Entione (Aehisus)
Cancrion (Cancer)

Grapsion (Grajwis)

E ntoniscua^ Porcellana)
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These are in reality ectoparasites, thougli with an appearance of being endoparasites. The sheath or enveloping
membrane moulded on every detail of their bodies is an
invagination of the hypodermis of the crab in which the
Entoniscid lives.
Parasitic on PorcelJEntonisGns, Fritz Miiller, 1862.
The female has the marsupium open when adult,
lanidae.
with deeply cut edges to the component plates, and an
elongate pleon with five pairs of sabre-shaped pleopods.
The male is comparatively large, with the first antennae
elongated, six pairs of trunk-feet reduced to pedicellate
tubercles, and the last segment of the pleon not slit.
Entoniscus 2^07xellance, Miiller, 1862, on Porcellana sp.
'EntonisGus Miilleri, Giard and Bonnier, 1886, on Porcellana longicornis (Linn.).

on Porcellana sp.
Entoniscus Cre]^jlmiij Giard and Bonnier, 1887, on Po7'Fritz Miiller found
cellana (Polyonyx), Greplmii^ Miiller.
a couple of the Porcellana in almost every tube of the
Only three times did he find
Clueptopteri at Desterro.
Only
the Porcellana solitary', once a female, twice a male.
on these three specimens did he find an Entoniscus. The
parasite makes the animal sterile, and it is inferred that
the infested crabs either could not find or retain partners.
Possibly they did not make the attempt to do either one
or the other.
The male has the last
Entione^ Kossmann, 1881.
segment of the pleon terminally bifid. This genus siuce
its institution has been much subdivided, and the original
name limited to Entoniscidae parasitic on Oxyrrhyncha.
Entione acJuEi, Fritz Miiller, on Acluvus sp.
Parasitic on
Grapsion, Giard and Bonnier, 1886.
Grapsida3.
The female has the marsupium closed when
adult, the ascendant lamella of the first pair of marsupial
plates narrow all along there are two medio-ventral and
two latero-dorsal ovarian bosses and four dorsal tubercles
the pleopods lamellar, little recurved. The male has the
sixth segment of the pleon ending in two recurved hooks.
JEntoniscns hrasiliensis, Miiller, 1871,

;

THE ENTONISCID^
The embryo

lias
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a nanplian eye, and swims with the sixth

pair of trunk-feet extended.

Grapsion Cavolinii, Giard (1878), on Pachygrcupsus marmorcdus, Fabricius.
This species is named after Cavolini,
who in 1792 described an Entoniscid from Granchio depresso,' which is supposed to be the same as Fachugrapaus
'

marmorahis.
Cancrion,
Cancridae.

Giard and Bonnier,

1886.

Parasitic

on

marsupium closed when
ovarian bosses.
The sheath in

Tlie female has the

and has four dorsal
which the animal is enclosed
adult,

is always covered with thickenings of yellow chitin. The male has the pleon clearly
distinct from the pergeon, elongate, without ventral prominences or terminal hooks, the bilobed apex of the sixth
segment being minutely squamose. The embryo has the
sixth trunk-feet elongate and carries them extended

laterally.

Gancrion cancrorum (Fritz Miiller, 1861), on several
Brazilian species of Xaritlio, implying ex hypothesi several
Fritz Miiller stated
species of parasite under one name.
that the heart in the male is situated in the third segment
of the pleon.
Gancrion miser, Giard and Bonnier, 1886, on Piluriinus
Six specimens w^ere found. The crabs
hirtellus (Linn.)

examined were more than 1,800.
Gancrion floricl'us, Giard and Bonnier, 1886, on Xaniho
Leach, commonly called XantJio floridus (Montagu).
Three specimens were found to about 900 crabs examined.
Parasitic on
Porhtnion, Giard and Bonnier, 1886.
incisus,

The female has the marsupium closed when
the ascendant lamella of the first pair of plates
regularly widened from the base, much recurved, the
upper edge not cut there are two medio-ventral and two
latero-dorsal ovarian bosses.
The male has medio-ventral
hooks on the pleon, and the sixth segment apically furnished with a pair of hooks. The embryo is without a
nauplian eye, and swims with the sixth trunk-feet carried
under the pleon.
Portunion mcenadis, Giard, 1886, on Gairinus mcenas
Portunidse.
adult,

;
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(Peimant) (see Plate XVITL). The specimens found were
in about one per cent, of the crabs examined.
.Portunion Salvatoris (Kossmann, 1881), on Portumis
arcuatus, Leach.

Portunion Moniezii, Giard (1878), on Portunus puher
Excessively rare.
Portunion Fraissei, Giard and Bonnier, 188G, on Portunus holsatus, Fabricius.
Portunion Kossmanni, Giard and Bonnier, 188G (see
Plate XVIIL), on Platyonichus latipes (Pennant).
This is the only species that can be called common,
and one which does not necessarily sterilise the host or
hinder the exuviation of its integument. These are probably the conditions that have allowed it to become
common, since, when the parasite makes the host sterile,
it, so to speak, cuts the ground from under its own feet,
by preventing the propagation of the very animal which
is essential to the existence of the parasite's own progeny.
Parasitic on
Pinnotherion^ Giard and Bonnier, 1889.
Pinnotheres.
The first marsupial plate is without a transverse lamella, and its recurrent part is of unusual length.
There are no dorsal ovarian humps, but of the ventral two
the hinder is excessively long and cylindrical, with
vermiform movements, w^hence the type species is called

(Linn.).

Piiinoth erion vermiforme.

Family

7.

BoinjridcB,

The animals are parasitic in the branchial cavity, with
a few exceptions. The females in general have a flattened
appearance with one side longer than the other. Giard
and Bonnier, as already mentioned, subdivide this family
into Phrifxiens chiefly found on Macrura Anomala, loniens
on Brachyura, and BojDi/riens on regular Macrura. In
the Bopyriens the pleon is very degraded in both sexes, in
the male a single piece without appendages, in the female
shorter than in the loniens and never carrying ramified
appendages. These latter on the other hand are the rule
in the loniens, of which moreover the males sometimes

THE POSITION EXPLAINED
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have pleopods or rudiments of them. The Phryxiens are
considered to represent the stem out of which the other

two divisions

arise as branches.
Phryxus^ Eathke, 1843, is preoccupied, but MM.
Giard and Bonnier retain it, though transferring Rathke's
Phryxus paguri to Athelyes. The male has the pieon fused
and without appendages.
Phryxus resiiinnatus (Mltller), 1870, was found on a
Pagurid from Brazil, generally in connection with Peltogaster purpureus and a Cryptoniscus already mentioned.
I>r. Fraisse considers that the name resuphuUus, meaning
with the vential side outwards, does not really refer to a
specific peculiarity, but that the larva places itself under
the Peltogaster, naturally with its ventral side towards it,
and consequently with its dorsal side towards the Pagurid.
When nothing of the Peltogaster is left but its roots, the
Bopyrid, having lost its original point of support, bends
back its claws to clutch the abdomen of the hermit-crab.
That the parasites are not injured by the movement of the
Pagurid within the mollusc shell is explained in this way.
The hermit by its terminal appendages clings firmly to the
twist of the shell, laying its ventral side close to the spindle
The parasites, however, uniformly sit on the left
of it.
side of their host's back, tolerably near the carapace, just
where the eggs of the healthy female Pagurid are wont to
be attached.
Athelgue, Hesse, 1861, is spoken of as AthelgushjYniz
Athelges is the form generally used.
It
Miiller in 1870.
has a cylindrical pleon and flat laminar branchiae.
Atlielgue paguri (Rathke), 1843, on Pupagurus hern(Linn.).
In describing this species under the
1tardus
name Phryxus paguri, Bate and Westwood suggest that
Athelgue fullode, Hesse, 1861, is a synonym.
Athelgue Prideauxii, Giard and Bonnier, 1890, on
Eupagurus Prideaux (Leach). This species is larger than
the preceding, and the adult female retains a rudimentary
fifth pair of appendages on the pleon, w4iich are transitory
in the former.
Athelgue guitar ra, Giard and Bonnier, 1890, on Pagurus
sp.

30
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AtJielgue iniermecUa, Hesse, 1877,

on Eiijjagurus cua-

nensis (Thompson).
Ailielgue Cardonce,
th7'oj)us,

Kossmann, on CUhanarius misan-

Risso.

Athelgue loiv'fera, Hesse, 1877, on Eupagurus cuanensis
(Thompson), tugether with several specimens of Peltogaster.

Ailielgue cladophora, Hesse, 1861.

The male has the pleon as
In the female, it is stated, the live segments
of the pleon are provided each, on each side, near the
margin, with a branchia of oval form, filiform, thin, flat,
very contractile.' The sixth segment has two small aprieuTocrypia, Hesse, 1865

in Phryxus.

'

pendages.
Pleurocrypta gcdatece, Hesse, 1865, on Galathea squamifera, Leach. According to Giard and Bonnier the Phryxus
longibranchiatus of Bate and Westwood is the Phryxus
stage of this Pleurocrypta.
PleuTocrypta p)orcellance^ Hesse, 1877, on Porcellana
longicornis (Linn.).

Pleurocrypta sfrigosa, Giard and Bonnier, 1890, on
Galathea strigosa, Fabricius.
Pleurocrypta Render sonii, Giard and Bonnier, 1890, on
Galathea dispersa. Bate, from the Clyde.
Palcegyge, Giard and Bonnier, 1888.
The male has
the pleon composed of well-separated segments, each on the
The authors
ventral side carrying rudiments of pleopods.
in 1890 suggest that ifc will probably be necessary to
make two sections of the genus, one characterised by the
plates of the pleon in the female being furnished with
warts or tubercles, and including the species ^^arasitic on
Ano7nala and Thalassinida, the other characterised by the
appendages of the pleon being entirely smooth, and including the species parasitic on the Pvl-iiphota (see page
For the former division the genus Pseudione, Koss224).
mann, seems to be the appropriate name, and for the latter
Palcegyge. As the name implies, this genus is regarded
by its authors as representing an ancestral form of Gyge.

THE BOPYRIDJE
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Talcegyge Borrei, Giard and Bonnier, 1888, on the
freshwater species Palcemon dispar, von Martens.
Palcegyge Bonnieri, Max Weber, 1892, on Palcemon lar,
Fabricius.

Palcegyge fluviatilis,
lami^roims^ de

Max Weber,

1892, on Palcemon

Man.

Palcegyge de Mani, Max Weber, 1892, on Palcemon
pilimanus, de Ma.n.
Palcegyge affinis (Sars, 1882), on Pandalus leptorliyncJiKS,

Kinahan.

Palcegyge Hoyli, Giard and Bonnier, 1890, on Pandalus
annulicornis (i.e. Alontagui), Leach.
Pseiiclio7ie, Kossmann, 1881, has the maxillipeds of the
male quite rudimentary.'
Pseudione callianassce, Kossmann, 1881, on CalUcmassa
suhterrcmea (Montagu).
Since Giard and Bonnier refer
this species to their Palcegyge, and also, as just observed,
look forward to a subdivision of that genus, questions of
'

priority will be best arranged by retaining Pseudione for
one of the sections.
Pseudione Hyndmanni (Bate and Westwood, 1867), on
Eiqjagurus hernhardtis (Linn.).
This is described in the
History of British Sessile-eyed Crustacea
as Phryxus
HyndnictMni.
Moreover, the Phryxus fusticaudatus of Bate
and Westwood is, according to the often quoted authorities, the phryxoid stage of the same species.
Byphryxoid
stage is meant the form of the female immediately following the cryptoniscian stage.
Pseudione Fraissei (Kossmann, 1886), on Clihanarius
'

'

inisanthropus, Risso.

Pseudione Bolirni (Giard and Bonnier, 1890), on Ccdand Bonnier. This parasite was in
one instance found on each side of the host.
Pseudione insignis (Giard and Bonnier, 1890), on
Municla rugosa (Fabricius).
Pseudione confusa (Norman, 1869), on Gcdathect dispersa,
This was erroneously assigned at first to Galafhea
Bate.
intermedia, Lilljeborg, and described by Bate and Westwood as Phryxus galathece, and supposed by them to be
lianassa tt'incata^ Giard
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the same as Fleiirocrypta galathece, Hesse, from whicli,
however, it is distinguished by tlie clearly segmented
pleon and rudimentary pleopods.
Gyge^ Cornalia and Panceri, 1861.
The lateral prolongations of the pleon are simple, unless transiently
double in the young female.
Gi/ge galathece, Bate and Westwood, 1867, on Galathea
squamifera, Leach, from the Channel Islands.
Gi/ge branchialis, Cornalia and Panceri,
1861, on
Upogehia sfellata (Montagu).
In the branchial cavity of
the host the parasite here as in other instances has its back
turned to the host's body, the ventral side with the marsupial plates turned outwards.
When the brood is far
developed, it causes a bulging of the host's carapace, by
which the whole parasitic family is securely retained. At
other times, as Dr. Fraisse observes, the sharp claws, which
would be unable to grasp the smooth carapace, curve back
to clutch the branchiae.
Kepon, Duvernoy, 1840. The female has the feet
ending in an inflated joint, without claw. The adhesive processes (supposed in general to represent the exopods) are well developed, papillose, in the first four pairs,
rudimentary on the other three. The appendages of the
pleon are coarsely pinnate.
Kepon typuSj Duvernoy, 1840, on an unknown crab in
the Mauritius.
The female has
Leidya, CoYnalm and Panceri, 1861.
the feet ending in a blunt claw, the adhesive processes
The appendages of
of all seven pairs nearly equal.
The male
the pleon form sharp finely-fringed branches.
has the first antennae three-jointed, the second sevenjointed, the pleon segmented, carrying five rudimentary
pleopods and two long appendages on the sixth segment.
Leidya distorta (Leidy, 1855), in Gelasimiis pugilator,
Bosc.
The female
Grapsicepon, Giard and Bonnier, 1887.
has the feet ending in a short sharp claw, the adhesive
The pleon appendages of the
processes oval, not warty.

AN OLD NAME REVIVED
first
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four segments are three-branched, of the fifth twoall coarsely fringed.

branched,

Graimcepon messoris (Kossmann,

1880),

in

Metojjo-

gTai?sus messoT (Forskal).

Grcvpsicepon Fritzii, Giard and Bonnier, 1887, in a
Brazilian Grapsus (Leptograpsus riujitlosns ?).
Grapsicepon Ethuardsi, Giard and Bonnier, in Planes
minutus (Fabricius), found occupying both sides of the

same

host.

Cancricepon, Giard and Bonnier, 1887. The female has
the feet ending in a short sharp claw, the adhesive processes rudimentary, the ovarian bosses numerous.

The

first

segments of the pleon are laterally three-branched,
the dorsal branch tuberculose the sixth segment carries
two long appendages. The male has the first antennae
three-jointed, the second five-jointed the pleon segmented,
carrying very rudimentary pleopods
the sixth segment
has some rough hairs or little wrinkled scales.
Gcmcricepon elegans, Giard and Bonnier (1886) (see
Plate XVIIL), in Filumnus hirlellus (Linn.).
The Pilumntis is abundant at Wimereux among the vast collections
of tubes of Sabellaria alveolata.
In about one per cent,
of the times that the parasite was found, it occurred on
both sides of the same crab. The authors once found
this species and Gcmcrion miser on the same specimen of
Filiimnus.
They compare the central prolongation of the
pleon in the embryo with that in the embryos of some
Cirripedes and Merostomata.
Gancricepon pjilula^ Giard and Bonnier (1886), in
XmdJio incisus, Leach.
five

;

;

;

Ergipie, Risso, 1816.
The female has the adhesive
processes strong and muscular, the pleon appendages
fringed, the first five two-branched, the sixth simple. The
male has the maxillipeds rudimentary, the pleon without
distinct segments or appendages.
Ergyne cervicoriiis, Risso, 1816, in Portunus arcuatus,
Leach.
Giard and Bonnier identify Porhinicepon portuni
(Kossmann, 1881) with Risso's species, so that the restoration of Risso's generic name seems inevitable, little as
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him

honour or gratihe mistook the
tail of the parasite for its head, and considered the appendages of the pi eon to be ramified plumose antennae.
Evidently Latreille was puzzled by the description, for in
1825, under the genus Ichthyophile (Gijrivjthoa, Leach),'
he says, L'ergina ceruicornis- de M. Risso me parait etre
un ichthyophile, ayant accidentellement un corps etranger
(algue ?) aux antennes.'
In this species it is observed
that the colour of the ovary and consequently that of the
largest part of the body is of a brilliant carmine red.'
Gigcmtione, Kossmann, 1881.
The female has an
almost circular outline, all the segments having unbranched prolongations. The three-jointed first antennaB
have the basal joint expanded so as to cover the oral
Risso's obscure descriptions entitle

In the present instance,

tude.

it

is

to

said,

'

'

'

region, just leaving space for the protrusion of the points

The tiny
The marsupial plates

have a short pointed
very large. The first
pleopods form acuminate sacks with sparingly ramified
out-growths on the surface the following pairs are small,
entirely ramose.
The male has the pleon distinctly segmented, with six pairs of oval sack-like pleopods.
of the mandibles.

nail.

feet

are

;

Gigcmtione Moebii, Kossmann, 1881 (see Plate

XVIIL),

in Rilppellia wipressa, de Haan.

The female has the side-plates
the head and perason, those of the first
five segments of the pleon arborescent, coralloid, the appendages of the sixth segment simple, cylindrical, recurved
at the extremity. The male has the second antenna3 sevenjointed, and the pleon furnished with six pairs of long
cylindrical appendages.
lone thoracicus (Montagu, 1808), in Ccdlianassa subterranea (Montagu), was first recorded from Devonshire.
lone cornutiis, Spence Bate, 18G4, in Ccdlianassa longimana, Spence Bate.
Io7ie vicina, Giard and Bonnier, 1890, in Ccdlianassa
truncata, Giard and Bonnier,
lone gehice, Giard and Bonnier, 1890, in Tlpogehia stellata
lone, Latreille, 1818.

well developed

(Montagu).

'^n

PI.

Portunion maenadis

Cancncepon eleqans

C. elegans ^ with 6

Gtgantione Moebii. Dorsal view

en

Carcmus maenas

Portunion Kossmannl

G.Moebii. Ventral

vi

xviii.
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Argeia, Dana, 1852.
In the female the side-plates of
the segments are developed into long lobes, but without
adhesive processes. The pleopods are short, not ramified.
In the male the pleon is unsegmented, and without appendages.

Argeia 'purjettensis^ Dana, 1852, in Grangon munitus.
Argeia depaiqoerata, Stimpson, 1857, in Grangon FrancisGorum^ from San Francisco Bay.
Bojn/rus, Latreille, 1804.
In the female the boundaries of the pleon-segments are not visible in the centre of
the back the pleopods are pairs of simple rudimentary
plates.
In the male the pleon has no lateral appendages.
Leach, in the Appendix to his 'Crustaceology,' 1814, makes
the strange remark that the genus Bopgrits is to be
altogether rejected from this article, as it belongs to the
class Vermes.'
Giard and Bonnier give up the old name Bopyrus squillarum, Latreille, 1804, on the ground of the inextricable
confusion of the synonymy, Latreille's squillarum having
been indiscriminately applied to various species, and not
being the oldest name, since the misleading crcmgormn of
Fabricius dates from 1798, and Latreille himself appears
to have confounded Leander serratus (Pennant) and Leander
;

'

squilla (Linn.), so that, to start with, the
is

as uncertain as the

Bopyrus

name

name

of the host

of the parasite.

Giard and Bonnier, 1890, in Leander
may, notwithstanding the above arguments,

Helleri,

squilla (Linn.),

be thought deserving of the old name squillarum.
Bopyrus Fougerouxi, Giard and Bonnier, 1890, in Leander serratus (Pennant), from which the ^Bop>yrus siiuiUarum^
of the British Sessile-eyed Crustacea' was obtained.
Bopyrus Rathkei, Giard and Bonnier, 1890, in Paloimon
'

Zadd ach

rectirostris,

Bopyrus

mon

treillianiis,

treillianus.^

Bopyrus

Giard and Bonnier, 1890, in Palce-

Risso.

xipliias^

Giard and Bonnier, 1890, in Pakemoii

xipMas, Risso.

Bopyrus paloemonis, Risso, a doubtful species in Alpheus
sp. (?)
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Bopyrus

(?) al]jhei,

Fritz Miiller, in a

Brazilian Air-

flieus sp.

The Zeiixo alphei^ Kossmann, 1872, described as an
external parasite on the head of an Alplieus, may be mentioned here, and perhaps the Prosthete cannelee of Hesse,
1861, belongs to this genus.
In the female
Frobojjynis, Giard and Bonnier, 1888.
the pleon has the boundaries of the segments well marked
all across the back, and has five pairs of tvvo-brancbed
pleopods.
In the male the pleon has five pairs of little
This freshwater geuus is contuberculiform pleopods.
sidered to represent an ancestral less degraded form of
Bojpyrus.

Prohopyrus ascendens (Semper, 1880), in Palcemon orwhich in the Philippines inhabits streams up
to 4,000 feet above the sea-level.
Probopyrus palctmoneticdla (Packard), in Palcemonetes
vulgaris, Stimpson, of North America.
Prohopyrus Giardi^ Max Weber, 1892, on Palcemon
placidus, de Man.
Bopyrina^ Kossmann, 1881. The first antennae are
relatively strong in both sexes, especially the basal joint,
which in the female works upon the skin of the host. In
the adult the second antennae are reduced to a rudiment.
The pleon in both sexes is feebly segmented, in the female
with short sack-like appendages, in the male without any.
The first pair of marsupial plates are colossal, the rest
rudimentary.
Bopyrina virhii (Walz), 1881, on Virhius viridis, Otto.
Bopyrina ocellata (Czerniavsky), 1869, on Virhius^
natus, Olivier,

'

'

'

Heller.

Bopyrina nitescens, Giard and Bonnier, 1890, on Aihanas
Leach. The authors think the species may belong to some genus distinct from Bopyrina^ and merely

nitescens^

name

it

to call attention to

it.

Giard and Bonnier, 1890, on BipThis species also appears to be
polyte Cranchii, Leach (?).
at present only nominal.
With regard to the genus Virhius, the reader may refer

Bopyrina

liippolytes^

MOEE LIGHT

IN

THE FUTUKE
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back to chapter xvii., page 235. Bopyrbia virbii, corresponding with the fignre of the young female given by
Kossmann in the Zeitschrift fiir Wiss. ZooL' Bd. 35, pi. 34,
fig. 6, 1881, has been found lying across the hind dorsal
margin of the carapace of Hipprjliite varians taken at Ilfracombe. From the conical mouth-apparatus protrude a pair
'

of denticulate lancets, the points of the mandibles.
Bopyroides, Stimpson, 1864.
Formed for those species
that agree in shape and structure with Bopyriis, but differ
in their branchial features in having merely fleshy ridges

instead of lamina3, with the segments of the pleon distinct.
See History of British Sessile-eved Crustacea,' vol. ii. p.
223.
Bopyroides acutimarginatus, Stimpson, 1864, on Hippolyte brevirostris.
Stimpson also thinks that Bopyrus
By
hippolytes^ Kroyer, should be placed in this genus.
Bate and Westwood that is called Gyge liippolyies (Kroyer).
'

The
Kroyer's species was taken on Hippo! yte polaris.
host of the British form is not named.
Hemiarthms^ Giard and Bonnier, 1887. The authors
say, 'It is impossible to leave in the genus Pliryxus the
These
parasites of the abdomen of Virhius and Hipjpjolyte.
animals differ much from the Phryxus type, alike in the
female and in the male, w4iich has all the pleon-segments
We have
free and furnished with rudimentary limbs.
established for these Bopyrians the genus Hemiartliriis'
In the promised continuation of their great work on the
Bopyridee, no doubt the obscure relations between this and
some of the preceding genera will be illuminated.
Hemiarthrus typtonis, Giard and Bonnier, 1890, on
Typton spongicola^ Costa.
Hemimihrus philoniha, Giard and Bonnier, 1890, on
Nilca

edillis,

Risso.

Hemiarthrus
bius

'

virbii^

Giard and Bonnier, 1890, on

'

Fm'-

viridis, Otto.

Hemiarthrus Granchii, Giard and Bonnier, 1890, on HipLeach (?). This and the preceding species
answer to what Walz has called PJtryxus abduminalisj
Kroyer.

polyte Granchii^

A HISTOKY OF KECENT CEUSTACEA

418

Hemiartlirus ahdominalis (Kroyer), 1840, on Hipfolyte
Kroyer states that he also
found it on Hiiopolyte Soiverlei and another nearly related
species.
J. Sp. Schneider assigns it also to Kroyer's Hip^
'polyte turgida and ^:>^fS^o?a,and to Pandalus Montagui, Leach.
Bate and Westwood speak of it as a parasite both of the
Pandalus and of a species of Hipjjolgte. The full-grown
female is of remarkable appearaace, from her want of
symmetry, her great marsupial plates enclosing a vast
number of eggs, and the condition of her limbs, which form
on one side a little crowded row, while on the other all
have disappeared except the first. Hippoh/te Sowerbei or
rather Sowerhcei, Leach, is a synonym of Spirontocaris
sfinus (Sowerby), and stands therefore in the genus to
which the species p)usiola and Gaimardii have also been
recently transferred (see pages 235, 236).
Pliyllodilrus^ Stimpson, 1857, is thus described by
Stimpson, in Latin which if not pedantically classical,
has at least the merit of being very easy for English
readers to follow^
Feminae pedes thoracis sat validi, toti
ancorales, unguiculati ; appendicibus branchiales carentes.
Appendices abdominis branchiales
superiores laterales,
himinis duabus £equis magnis elongatis inferiores papilliAbdominis segmentus primus setis dorsalibus
formes.
unguiculatis instructus.'
Gaimarclii, Milne-Edwards.

:

—

'

;

;

Phylloduriis ahdommaUs, Stimpson, 1857, from between
the abdominal feet of the common JJpogehia^ Puget Sound.
On the position of this species the recent authorities do
not appear to express any opinion. The other Epicarids of
ZIpogehia, lone and Pseudione, are referred to the branchial
cavity.

the conclusion of this long catalogue it may be
hope that its utility to the student
will be in some measure proportionate to the time and
trouble expended on producing it.
It would have been
easy to sacrifice the useful to the ornamental, and instead
of showing the extent of the subject, to dwell only
on the singularities, indulging in a disquisition on the
extremely eccentric and abnormal forms included in this

At

allow^able to express a

THE SUBJECT NOT EXHAUSTED
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attention directed to the number of species
it is probable that the half-score described
by Bate and Westvvood as belonging to the British fauna
will soon prove to be but the nucleus of a far larger com-

group.

With

actually existing,

By accepting the view that no parasite has more
than one species of host, we may greatly simplify the
otherwise bewildering task of naming specimens, and so
far leave the mind at leisure to grapple with the other
numerous and intricate difficulties connected with this

]3any.

little-known tribe.
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CHAPTER XXVII
TRIBE

VII.

— ONISCOIDEA

This tribe consists of the land Isopods, adapted for breathing air, but probably in all cases requiring that the air
should be humid.
In general uniformity and regularity
of shape they are strikingly contrasted with the preceding
parasitic tribe.
The head is small, the seven segments of
the peraeon are distinct, the pi eon is narrower, and usually
has six distinct segments, of which the sixth is the smallest.
'J'lie first antenna3 never have more than three joints, and
may have fewer, or may be wholly wanting. The mandibles are without
palp.'
The inner plate of the first
'

maxillae bears either

two or three plumose set^.

The

second maxillae have two plates or only one. The maxillipeds are occasionally seven-jointed, but seldom more than
four-jointed.
The seven pairs of trunk-feet are similar to
one another the hinder more or less exceeding in length
those that precede all are gressorial.
The pleopods are
branchial.
Of the five pairs rarely the first is obsolete
the second and sometimes also the first have sexual organs
in the male.
The uropods are of variable character, never
powerful organs their branches are single-jointed.
Five
families are included in the tribe, the Ligiidae, TylidaB,
Helleriida?, Oniscidae, and Armadillidid^.
;

;

;

;

Fam

ill/

1

.

Lig iidce.

The pleon consists of six segments, of which the first
two are narrower than the third. The first antennas are
The first maxillae have three setee
small, three-jointed.
on the inner plate. The second maxillae have two plates.
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In the five pairs of pleopods the outer branch is opercular,
the inner branchial, but sexual in the first two pairs of the
male.
The uropods are produced beyond the apes of the
pleon.
The young are said to quit the mother with only
six pairs of trunk-feet.
The family contains seven or
eight genera.
Ligia, Fabricius, 1798, has a multiarticulate flagellum
to the second antennae, the maxillipeds with a small
rounded, epipod, and the palp four- to five-jointed. The
uropods have two equal, stiliform, often filiform, branches.
Lir/ia oceanica (Linn.) is found on rocky shores of Great
Britain and in many parts of northern and western
Europe. The uropods are not unlike these of Asellus
aqitaticus.
It attains a length of more than an inch,
without including uropods and antenna. In Ligia exotica,
Roux, the second antennse are longer than the animal, the
flagellum having from twenty-seven to forty-one joints.
Ligia cursor, Dana, from Valparaiso, hints by its specific
name at what is rather a character of the genus, rapidity
of running.
Von Siebold says that in Japan on rocky
shores at ebb-tide in summer the Ligise are sometimes so
abundant that the fishermen sweep them wdth brooms
into pots, to be used for bait.
Budde-Lund in 1885 describes in all twelve species from the shores of various parts
of the world, and gives the names of five others.
Ligia
dilatata, Perty, he renames in 1879, Stt/mpJulhis dilatatus,
and he includes Dana's Styloniscus, with its three species,
in this family.
Ligidium, Brandt, 1833, has a multiarticulate flagellum
palp of the maxillipeds
to the second antennas, the
conical, five-jointed, the stem of the uropods obliquely
produced on the inner side, and the inner branch tipped
with tw^o hairs. Five species have been described. Ligidium hypnorum (Cuvier, 1792) has had several names.
In England it has hitherto only been recorded fiom the
borders of Surrey and Sussex.
Budde-Lund supposes
that the Bavarian species Zia j^cdudicola, Koch, and Zia
melanocephdla^ Koch, belong to this genus.
Trichoniscus, Brandt, 1833, has the flagellum of tho
'

'

'

'
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second antennge from two- to seven-jointed, the palp of
the maxillipeds obscurely two- to three-jointed, the
branches of the uropods snbeqnal or the inner thinner
and rather shorter than the outer. Trichoniscus 'pusillus^
Brandt, is identified with the British Philougria riparia
(Koch), Trichoniscus vividiis, Koch, with the British Philoijgria vivida, and Trichoniscus roseus, Koch, with the
F/iilo'ugria rosea, which not only occurs in many parts of
England and other European countries, but has been taken
by Mr. Chilton in New Zealand. The first two are little
agile brown species
the third is especially attractive by
its delicate rose colour, a tint so unusual in this tribe.
Budde-Lund describes two other species, and names four
more, one of the latter being the Sci/phacella arenicolct,
Dollfus describes four
S. I. Smith, of the United States.
new species, two being from the Azores, one from Tristan
da Cunha, and one from Valparaiso.
Ilaplophthalmns, Schobl, 1 860, has the flagellum of the
second antennae three-jointed, the legs shorter than in
Trichoniscus, and the pleon less abruptly narrower than
the peraeon.
The last character it shares with Smith's
The two species are Haplophthahniis Mengii
Scifphacella.
(Zaddach), and HaplopJithalmus danicus, Budde-Lund,
both of them white.
OUgo7usciis, Dollfus, 1890, is distinguished from Trichoniscus, because, the head being bent forward, the
frontal line encroaches on the facial region, and because
the eyes are simple. The specific name of the type-species,
Oligoniscus monocellatus, from Juan Fernandez, corresponds
in meaning with Haplophthahims, the name of the preceding
genus, from which it seems but little remote.
Titcmethes, Schiodte, 1849, has no eyes, the "flagellum
ot the second antennae mulfciarticulate, the
palp of the
maxillipeds three-jointed, the uropods with conical, stiliform, unequal branches.
TitcmetJies alhus (Koch) is the
Five other species have been recorded. The genus
type.
appears to be confined to caverns.
'

'

;

'

'

A DOUBTFUL DATE

Family

2.

42^

Tylidce,

The segments of the perseon, except the first, have the
marked off by a distinct suture. The pleon

side-plates

which the first two are very
short and narrow. The first antennae are small, adpressed,
one- to two-jointed. The components of the mandibular
spine-row are numerous. The first maxilla3 have three
setae on the inner plate.
The second have only one plate.
The ' palp of the maxillipeds is two-jointed. The first
pleopods are wanting (or retain a doubtful rudiment in
the male).
The second, third, fourth, and fifth pairs are,
according to Budde-Lund, all branchial, single-branched.
Von Ebner, however, says
The peduncular plates of the
branchiferous caudal appendages in Ti/Ios are not essentially different from those of other Oniscoida
they carry
as well the branchial-operculum as the branchial-sack.'
Of the respiratory apparatus in this family, he remarks
The four developed branchial-opercula all contain ramified, air-cavities.
These cousist essentially of a sack
enclosed between the two leaves of the branchial-operculum, which divides into a number of microscopic cascal
Quite similarly constructed air-cavities occur also
tubes.
on the two first, often on all, of the branchial-opercula of
other Oniscoida.
These, however, are distinguished from
those of the Tylinae, by the circumstance that it is not
openings of the under surface of the operculum, but cross
The uropods
slits on its hinder margin, that lead to them.'
of the Tylidae are something like those of the Valvifera,
but here the folding doors form an operculum not over
consists of six segments, of

'

:

—

'

;

:

'

the pleopods but over the anal opening of the telson they
carry a minute single branch, and are completely covered
dorsally by the terminal segment of the pleon.
Tylos, Audouin, 1825 ?
This being the only genus
has the characters of the family. The first verbal description was printed by Audouin in his Explication sommaire
des planches des Crustaces de I'Egypte et de la Syrie.'
He states that l^ylos was a manuscript name given to the
;

'

31
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genus by Latreille, and points out tbat the figures of tlie
type-species, Tylos Latreillii^ Audouin, in Savigny's Plate,
show the generic characters. Latreille in his Families
'

du Regne Animal,' p. 567, 1825, merely says,
Ajoutez immediatement apres le genre lygie, Tylos
(nouveau genre compose d'especes marines),' so that the
information he offers is incorrect. Thus Savigny gave no
name Latreille gave a name, but did not effectively
publish it Audouin published the name, with a description the genus must therefore belong to him. But there
In 1826 the name Tylos was given
is still a difficulty.
by Van Heyden to a genus of Arachnida, and Budde-Lund
M. Eugene
assigns Audouin's 'Explication' to 1827.
Simon, however, has explained that Van Heyden's prodromus on the classification of the Acari merely named
without defining the genus, and therefore did not effectively
naturelles
'

;

;

;

pre-occupy the name Tylos. But Audouin's preface is dated
1825, and it seems possible, therefore, that the Crustacean
genus was really published in advance of the Arachnid.
M. Simon, on the contrary, says that the name Tylos
armadillo^ Latreille, 1829, was published before the Tylos
Latreillii of Audouin's
Explication,' which can scarcely
be correct. Budde-Lund describes, besides the typical
Mediterranean species, six others, including two made
known by Krauss from South Africa. Tijlos spinulosus^
Dana, is mentioned, and Tylos gramdatus, Miers, from
Japan, is distinguished from Krauss's African species of
the same name, as Tylos granidiferus.
'

Family

The pera3on
has the

is

3.

Helleriidce,

as in the preceding family.

The pleon

segments fused, with two pairs of short
lateral sutures marking off the third from the fourth, and
the fourth from the fifth segment. The terminal segment
is

first

five

short, subquadrate.

The spine-row

The

first

antennee are wanting.

two components
on the left mandible, and is reduced to one on the right.
The two pairs of maxillae and the maxillipeds have the
of the mandibles has but

P!.

Lower Lip

Maxilla

J

Maxilliped

Helleria brevicornfs.v.

Ebper

xix.

Mandible
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them in the preceding family. The
pleopods are absent or reduced to widely separated
The pleopods of the
rudiments, of doubtful homology.
second, third, fourth, and fifth segments are two-branched ;
the second pair have the usual stilets in the male. On each
opercular plate there is a roundish air-cavity placed near
the outer margin, with a single opening in each operculum
of the second pleopods, but two openings in those of the
According to von Ebner, the pethree following pairs.
duncle in the pleopods forms a part of the branchial sack,
so that the two branches instead of being freely articulated
with it are fastened direct to the segment. The uropods
are similar to those in the Tylidse, but are attached at the
front corner of the outer margin instead of at its centre.
The minute terminal joint is considered to be the outer
branch.
Helleria, Ebner, 1868, is the only genus, and Helleria
hrevicornis^ Ebner, the only species.
It occurs in Italy, and
in the mountain forests of Corsica in damp moss
also M.
Chevreux has recently sent it me from Cap d'Antibes out
of his own garden.
In 1879 Budde-Lund changed the
name Helleria to iSyspastus, because other genera of Crustaceans have received the name Helleria^ but these other
genera, as M. Chevreux has pointed out, were named not
It
before but after the publication of von Ebner's genus.
would be absurd that Dr. Camil Heller should be entirely
deprived of the honour intended him. through the fact that
so many of his friends had separately endeavoured to render
it.
Without question von Ebner's genus must retain its
original name, and, with the cancelling of 8yspastus, BuddeLund's family Syspasti naturally suffers a corresponding
change into Helleriidse. The figures on Plate XIX. are
copied from von Ebner's paper.
characters ascribed to

first

;

'

'

Family

4.

Oniscidoe.

The animal is seldom very convex or capable of easily
assuming a globular form.
The head is little broader than
long, and not clearly flanked by the first segment of the
'
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The sides of the head are
is sloping.
marked by a vertical marginal line and an inframarginal line. The clypeus is arched.' The pleon has six
segments, of which the first two are narrower and usually
shorter than the third.
The young quit the mother with
peraeon

the face

;

distinctly

the seventh segment of the perason still undeveloped.
The first antennae are three-jointed. The second antennae
have the flagellum from two- to four-jointed. The first
maxillae have two plumose setae on the inner plate the
second maxillae have two plates the palp of the maxillipeds is two-jointed, the epipod oblong, acute. The trunkfeet are rather long.
In the first and second pleopods of
the male the inner branches form long narrow sexual
organs, those of the first pair often coalesced; in the
female the same branches are rudimentary, short, acute.
In the remaining pairs the inner branch is branchial in
all the pairs the outer branch is opercular, and often also
tracheal.
The uropods are always prolonged beyond the
two terminal segments of the pleon.
Budde-Lund, in his exceedingly valuable work on the
Terrestrial Isopoda, makes a family Onisci, which he divides
into two sections, Armadilloidea and Oniscoidea, but it
seems better to constitute two families, since it is the
almost invariable fate of large sections eventually to be
made independent. For the Oniscidae, or second section,
Budde-Lund gives a tantalising Conspectus Generum,'
based on the flagellum of the second antennae, on the
tracheal or non-tracheal character of the pleopods, and on
the uropods.
;

'

'

;

;

'

I.

Flagellum 2-jointed.
A. With tracheae.
B.

II.

III.

Without

tracheae.

1.

2,

Porcdlio.
Platyarthrus.

Flagellum 3-jointed.
A.

With

B.

Without

tracheae.
trache£e.

Flagellum 4-jointed.
A. Uropods short.
B. Uropods elongate.

Any enjoyment

3.
4.

5.
6.

Scleropaetes.
Oniscus.

Armadillonismis.
Deto.

that might be derived from the ^weet
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simplicity of this arrangement

is ratlier rudely disturbed,
appears that PorcelUo has to be divided into seven
genera or sub-genera and Oniscus into five, and in fact with
one or two recent additions the Oniscidae contain twentyone genera instead of only six. Little more can be done
here than to mention their names.
PorcelUo^ Latreille, 1804.
In this genus, after restriction, Budde-Lund describes seventy-one species, besides
giving the names of more than a score recorded without
description or imperfectly described.
To this long list
additions have since been made, as lamellatus, Uljanin,
from the Mediterranean and the Azores cristatus, Dollfus,
from Surinam Marioni, Aubert and Dollfus, from Marseilles
^rovincialis, Aubert and Dollfus, from Salon, in one of the
districts of Provence, the most arid and remote from human
habitations.
Moreover, four or five new species from Syria,
chiefly collected by Dr. Th. Barrois, have been named by
M. Dollfus during the year 1892. Only the following
four species out of this extensive genus have been re1.
corded in Great Britain.
PorceUio scaher, Latreille, is
extremely common over the whole of northern and central
Europe and the North of America. It extends to Greenland, and none of the land Isopoda range further to the
north than this does. It is said also to reach the Cape of
Good Hope and to have been found in Central America.
2.
PorceUio pidu^, Brandt, is perhaps the same as the
earlier PorceUio sinnico^mis, Say.
It is distinguished by a
large apical tooth on the second joint of the second antennae,
and by the black and yellow markings of the pereeon.
Together with the preceding species it belongs to a section
of the genus in which the last segment is triangularly pro3.
duced, with a sharp apex.
PorceUio dilatatus, Brandt,
belongs to a section in which the last segment is produced
with a rounded apex. It does not appear to be at all
common in Great Britain. 4. PorceUio Icevis, Latreille,
belongs to a group distinguished from that which includes
all the other three by having the hind margins of the first
three pera?on-segments less laterally sinuate, the sideplates less, with the hinder angles in the earlier segments

when

it

^

;

;
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more
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prolonged

backwards, with

the
All the four species
agree with the species found in Syria in belonging to the
division of the genus in which there are two pairs of
tracheae, as distinguished from another division in which
there are five pairs.
The extensive distribution ofPorcellio
Icevis is emphasised by Budde-Lund in the words 'Patria:
Orbis terrarum.' It was obtained by the Challenger at
Bermudas, the Cape Verde Isles, and at Honolulu. M.
Adrien Dollfus observes that while Forcellio scaher is
abundant in the cold and temperate regions both north and
south, but not in the tropics, Forcellio loevis appears to
have followed man all round the world except in the cold
regions of the two hemispheres.
Cylisticus, Schnitzler, 1853, has the body more convex
and contractile than it is in the preceding genus. The
branchial-opercula of all five pairs of pleopods are furnished with tracheae.
Cylisticus convexus (De Geer) has
priority over the name Forcellio armadilloides, Lereboullet,
used in the British Sessile-eyed Crustacea.' Budde-Lund
describes seven species of Cylisticus.
Hemilepistus, Budde-Lund, 1879, is notable for ample
sculpture with spines or coarse granulation on the front
part of the body, of which, however, the young ones are
devoid.
Budde-Lund describes ten species, all of which
are found in the sandy deserts of Africa and Asia.
One
of them, Hemilepistus ruder alis (Pallas), was described by
Pallas in 1771.
The first and second pleopods, and more
rarely the third or all are provided with trachea.
Aletojjonorthus, Budde-Lund, 1879, meaning 'with a
straight front,' is frequently mis-spelt Metoponortlirus^ to
which no intelligible meaning could be assigned. BuddeLund gives descriptions of thirty-five species. In this
genus is included Metoponorthus cingendus (Kinahan) found
in the coast regions of England and Brittany, but distinct from the species so named by Budde-Lund from
the highlands of the South of France, which Dollfus has
This has
therefore renamed Metoponorthus meridionalis.
three pairs of trachea, whereas Kinahan's species has only
obtuse,

scarcely

lateral process small, obtuse or none.

'

A MOUNTAINEER

429

two

Another British species, which is said to be
pairs.
cosmopolitan, is Metoponortlviis pruinosus (Brandt).
It
belongs to the section with two pairs of tracheae. Mr.
Whymper found it in Ecuador at a height of 13,300 feet
above the sea, highest soaring of the Isopoda. Dollfus
describes Metoponorthus Barroisi, 1889, from the Azores,

and in 1892 two new species from Palestine.
Rhyscotus, Budde-Lund, 1885, has a single
BJiyscotus turgifrons from the

Leptotrwh'us,

West

species,

Indies.

Budde-Lund, 1879, 'with

fine

hairs,'

receives four species, to which Dollfus doubtfully adds his
Syrian PorcelUo pidchdliis. He also records Leptotrichus

Budde-Lund, from the Mount of Olives.
Bathytrdpa, Budde-Lund, 1879, 'with deep haunts,'
has two or three species.
Lucasiiis, Kinahan, 1859, is reinstated by M. Eugene
Simon in 1885, to receive not only the Algerian Porcellio myrmecoplulus^ Lucas, for which it was instituted by
Kinahan, but also three other species, palUdus^ tardixs,
and pauper, named by Budde-Lund and by him referred to
PorcelUo.
In 1890 Dollfus likewise remarks that Lncasius
ought to be extended to a whole group of the ancient
genus PorcelUo, formed of ant-loving species, with characters morphological and biological near to those of Platyarthrus.
He describes a new species Lucasius hirtus from
Marseilles, and from the same district records Lucasius
tauricus,

pallidus (Budde-Lund).

Chavesia, Dollfus, 1889, agrees with the preceding
genera in having the flagellum of the second antennge
two-jointed, but with ArmadiUoniscus more nearly in the
structure of the uropods.
Chavesia costulata, Dollfus, is
from the Azores. By an obvious misprint the description

assigns the two-jointed flagellum to the first antennas.
PlatyartJiruSj Brandt, 1833, has the body broad and
flattened, no eyes, the flagellum of the second antennaa
email, with its first joint inconspicuous.
Platyarthrus

met with almost all
over Europe, but never except in ants' nests. In addition
to the English localities named by Bate and Westwood,

Hofftnannseggii, Brandt, appears to be
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there may be mentioned Tenby, Ventnor, Tunbridge Wells,
and Cissbury Camp near Worthing. Probably the little
white slow-moving woodlouse finds its food in the formicarium, and pays for its board and lodging by acting as a scavenger.
The ants when disturbed leave
their guests to shift for themselves, and do not carry
them off along with their own helpless larv^. There
are two other species of the genus, one of them a cavedweller.
Oniscus, Linnaeus, 1767, occupies now a humble and
limited position in the sub-order of the Isopoda, the whole
of which it at one time embraced.
Oniscus aselliis, aucto-

rum, is very common throughout Europe and in North
America.
There seems no reason to relinquish the
specific

Cuvier.

name in favour of the later Oniscus murariiis of
The other species found in Great Britain, Oniscus

smaller, duller in colour, and more closely
Oniscus Simonii, Budde-Lund, occurs in the
South of France; Oniscus ijunctatus^ G. M. Thomson, in
New Zealand.

fossor,

Koch,

is

tuberculate.

pronounced Philoskia,
a lover of shade,' has a name which would
probably be appropriate to every genus in this sub-order.
Budde-Lund gives the description of twenty species, with
the names of three more. That which he describes as
Philoscia, Latreille, 1804, to be

and meaning

'

Philoscia longicornis is in fact Philoscia Gouchii, Kinahan,

a maritime species which he elsewhere supposes possibly
to belong to Ligidkmi.
Besides inhabiting the coasts of
Devon and Cornwall, Philoscia Gouchii appears to be found
all round the Mediterranean.
It runs fast and is very
shy.
The body is smooth as in the rest of the genus, and
the integument is not very firm. Philoscia niuscorum
(Scopoli) is very common in the South of England and in
many parts of Europe. Budde-Lund says that Leach was
mistaken in saying that it had been found in Sweden.
Philoscia puhescens (Dana) is found in New Zealand.
Philoscia 'pulcheUa^ Budde-Lund, is identified by Dollfus
with his own earlier described Philoscia elongata. Dollfus
also establishes Philoscia Corsica, 1888, inhabiting the
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mountain forests of Corsica, a beautiful species, hitherto
the largest of the genus,' Philoscia celleria^ 1884, from
Marseilles, and Philoscia anomala^ 1890, a species brought
by the Gliallenger from Valparaiso and Juan Fernandez, in
which the adult male, perhaps in the marital stage, has
the fifth joint (tarsus) of the fourth pair of feet developed
into an almost circular disc. Dollfus remarks that Oniscus
hiiGGulentiis, Nicolet, is really a Philoscia, which also exhibits this apparently anomalous and perhaps temporary
'

character.
AllonisciiSj Dana, 1854, has seven species described by
Budde-Lund, of which the first is Alloniscus jpercoiivexus^
Dana, from California
the last is Alloniscus comutus,
Budde-Lund, strongly exhibiting the generic character in
having the lateral frontal processes of the head large,
narrow, prominent, subconical, and the middle of the front
very tumid. In addition to the seven species, Rhinoryctes
;

mirabilis, Stuxberg, 1875,

from California,

is

said certainly

to belong to Alloniscus.

Budde-Lund, 1875, receives three species.
Scyphax, Dana, 1852, has the species setiger, BuddeLund, from New Caledonia, and ornatus, Dana, from a
sandy beach of New Zealand.
Beto^ Guerin, 1834, is said to be very near Oniscus.
Beto echinata, Guerin, and Beto acinosa^ Budde-Lund, are
both African species.
Armadilloniscus, Uljanin, 1875, has the flagellum of the
second antennae four-jointed. Budde-Lund, besides describing three species, incorporates with them Actoniscus
ellipticus, Harger, and with hesitation also Actcecia euchroa,
Dana, and Actcecia AiicMcmcUce, G. M. Thomson, both from
New Zealand. Dollfus adds Armadilloniscus tuherculatus,
1889, from the Azores. In this genus the uropods are
flattened and scarcely produced, the peduncle large, and
the outer branch short, just reaching the apex of the
peduncle.
Sclerojoactes, Budde-Lund, 1885, has the body very
convex and contractile into a globular form, the opercular
branch in all the pleopods tracheal, and the uropods tolerJji/prohius,
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ably produced with a short outer branch.
The three
species described by Budde-Lund are from Peru.

Budde-Lund mentions AcoMhoniscus sjnniger, White,
from Jamaica, and Oiirachcerus caudatus, White, of unknown habitat, but confesses himself unable to determine
their position

among

the Onisci.

Aubert and Dollfus, 1890, does not fall into
any of the groups established or recognised by Budde-Lund.
It has a very narrow, hairy body, the hind margin in the
front segments of the pereeon not sinuous, and but little in
Stenoniscus,

the hinder ones, the side-plates distinct in all but the first
segment the first segment of the pleon not visible, the
others dorsally tubercled, the large rounded terminal segment completely covering the uropods, which have a broad
short peduncle, the outer branch apical, minute, the inner
longer than the outer, attached high up on the peduncle.
The second antenna are very short, with a two-jointed
flagellum.
The single species is Stenoniscus pleonalis,
Aubert and Dollfus, from the sea-coast, Marseilles.
;

Family

5.

ArmadilUdidce.

The body is very convex, contractile into a globular
form.
The head is sometimes broader than long*, flanked
by the first segment of the per^eon the face is nearly
;

perpendicular.
There is no demarcation of the sides of
the head.
The clypeus is perpendicular. The young quit
the mother with all tieven segments of the peraeon
developed.
The trunk-feet are rather short. The uropods
are short, flattened, not reaching beyond the postero-lateral
points of the two terminal segments of the pleon. The
foregoing characters distinguish this family from the
Oniscid^, the other characters of which are common to both
families and need not be repeated.
Of the generic names in this family the nearest in age
to the preoccupied Armadillo are Cubans and ArmadilUdium.
Of these two, which are contemporaries, it seemed
reasonable and convenient, for the sake of old association,
to give the preference to Armadillidium in forming the
name of the family.

THE AEMADILLIDIDiE
Bnclde-Lund gives in

Generum

:
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effect the following

'

Conspectus

'

Outer branch of the uropods small or minute, rather

I.

smooth.

A. Terminal segment not shorter than the uropods.
a.
1.

Terminal segment apically truncate.

Cuharis.
b.

2.

Euhelum.

3.

Pseudarmadillo.

Terminal segment apically acuminate.
4. PerysGi/phis.

B. Terminal segment shorter
broadly triangular.
5.

II.

8phceroniscus.

6.

than

the

uropods,

Cijlloma.

Outer branch of the uropods large, flattened, lamellar.
7.

Cuharis,

Minna.

Brandt,

8.

Armadillidium.

1833, appears to be the

earliest

synonym

of Armadillo, Latreille, 1804, which is not only
preoccupied, but has had the type-species removed to
another genus.
Under the name ArmadUlo, Budde-Lund
gives descriptions of thirty-six species, and the names of

some twenty-four more. Only two or three of this host
are found in Europe, seven belong to South Africa, five to
South America, a great number occur in the islands and
coasts of the Pacific, while from the whole mainland of
Asia not one is known, except Cuharis officinalis (Desmarest), a species found all round the Mediterranean.
Dollfus adds Armadillo melanurus, 1887, Armadillo javanensis, 1889, Aiinadillo trifolium, 1890, and Armadillo albomarginatus, 1892. In this genus the flagellum of the second
antennge is two-jointed.
Eubelum, Budde-Lund, 1885, has the flagellum of the
second antennge three-jointed, the last segment of the pleon
in the middle squarely produced.
As in the preceding
genus the opercular branch in all the pleopods is tracheal.
The only species is Euhelum lidmcum, from South Africa.
Pseudarmadillo, de Saussure, 1858, has very small, un-
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pigmented

eyes.

nidatus from

Cuba

The only

species
or Mexico.

is

Pseudarmadillo cari-

Pm/sc§27^i,s, Gerstaecker, 1873, has three species, Pen/-

scyphis trivialis, Gerstaecker, from an East African Lake,
and two others from Egypt, for which at first Budde-Lmid

established a new genus GercocytonuSy which he cancels in
the same volume. The meaning of Cercocytonus\'& obscure.
Probably Ger coxy tonus was intended, meaning with acumiPeryscyphis was no doubt a misprint for Perinate tail.
scypJiis, the name alluding to the convex form of the
animal.
Splicer onisciis^ Gerstaecker, 1854, has small eyes, the
second antennge short, with a three-jointed flagellum.

The single

species is Splicer oniscus jlavomciculcdus, from
Granada. Budde-Lund thinks that Pyrgoniscus cinotidus, Kinahan, 1859, from Eastern regions, may belong to
this genus.
Cylloma, Budde-Lund, 1879, has very large prominent
eyes, the third joint of the first antennge very long, all the
pleopods with tracheal opercula. The single species Gylloma
ocidcdum is from New Zealand.
PJlumcc, Budde-Lund, 1879, has simple, minute eyes, the
flagellum of the second antennge two-jointed, the opercular
branch of the first and second pleopods tracheal, the terminal segment of the pleon subtriangular, the uropods
reaching beyond this, but not beyond the postero-lateral
angles of the preceding segment the outer branch of the
uropods is flattened, laminar. The type is Elitma purpurciscens, Budde-Lund, 1879, from Madeira, the
Azores,
Algeria, and Portugal.
It is possible that this is synonymous with the earlier Arriiadilliclkim ccelcditm, Miers, 1877.
ArmacUllidium, Brandt, 1833, has the flagellum of the
second antennge two-jointed, the opercular branch of the
first and second pleopods tracheal, the terminal segment of
the pleon with the apex variable, not produced beyond the
angles of the preceding segment, the uropods not reaching beyond the terminal segment. Budde-Lund describes

New

;

and names eight others attributed to this
genus. Dollfus in 1 88 7 adds five new French species, Simoni,

thirty species,
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and two others
crowd only one spe-

esterelanum, sordidiim, alpinum, album,

named
cies,

KocJii

and Davidi.

Of

all this

Armadillidiumvnlgare (Latreille), appears to be known
and this species seems to be gradually

in Great Britain,

following the track of Europeans all over the world.
From Assinee in West Africa, M. Adrien Dollfus has
just recorded two new genera and four new species of

His Synarmadillo clausus is near to Cuharis,
but distinguished from it by having the terminal segment
of the pleon after the fashion of ArmadiUidium.
His
Mesarmadillo is intermediate between the same two genera,
and with its three species, Alluaudi^ marginatus, and
tuber cidatus, appears to belong to the section I. B. of
Budde-Lund's Conspectus. As observed in AUuaudi, the
second maxillas are said to be exceptionally large.
In a paper on the terrestrial Isopoda of Spain, M.
Dollfus has further added several new species to this and
the preceding family.
It may be useful here to call attention to the remarks
which the same author has recently made as to the head
of a woodlouse.
The hinder part or top he calls the
occiput.
The anterior part comprehends, first, the vertex,
generally forming a right angle or an obtuse angle with
the occiput, from which it is always separated by a more
this family.

'

or less

strongly defined ridge ; ' secondly, the epistome ;
labrum attached to the epistome. The face is
said to be sloping, when' the occiput and vertex form an
obtuse angle, perpendicular, when they form a right angle.
Occasionally the occiput itself is bent forwards and then its
front part must not be confounded with the vertex, from
which it is separated by the usual boundary.
thirdly, the
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CHAPTER XXVIII
CONCLUSION

To complete the sketch of the Malacostraca, the sub-order
of the Amphipoda remains to be described. These crustaceans may be defined in a very simple manner as Edriophthalma having branchial sacs or

some or

vesicles connected

with

of the last six of the seven pairs of limbs
normal to the perason or trunk. Of all the divisions of
the sub-order which have been proposed, that which
arro.nges them in three tribes, the Gammaridea, Caprelall

and Hyperidea, still seems the most satisfactory.
Chapters describing these tribes for this volume had been
already written, when it appeared that they overflowed
the utmost space that could be allowed. As room for
them could only be found by an unsatisfactory curtailment
of the earlier portions of the work, I have preferred to
leave over this last section of the Malacostraca, hoping to

lidea,

engage the reader's interest in it at no distant future.
For the exclusion of a group so important as the
Amphipoda, and one so obviously within the scope of the
present pages, an apology is doubtless due, but little or
none need be offered for the omission of much else which
the student might desire to know, since the extent of the
subject and the limits of the volume must make it clear
that no other course was possible.
It would take a
volume by itself to analyse in an effective manner the long
and valuable disquisitions which have been written on the
circulation, the nervous system, the viscera, the tissues,
the intimate structure of the various organs of the senses,
the connection between fossil and recent forms, and the
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questions of genealogy.
On all these lines of
research knowledge is continually extending.
The time
may be expected to come when, not from any one of them
difficult

by

itself, but from all combined, a final system of classification will be established.
Apart from all these questions
the simpler groundwork of the student's knowledge of
recent Crustacea will still be incomplete unless the history

be extended to those other orders mentioned at the outset,
which comprise forms as varied, as strange, as numerous
as those of the Malacostraca.
On the literature of the subject not a little that is
entertaining might be written. That literature was scanty
and unfruitful in classical times. At the restoration of
learning it began, amidst idle tales and inexact observations, to lay the solid foundations of science.
In the
present century it has attained an astonishing development, aided no doubt successively by the perfecting of the
microscope, by the extension of marine research, and by
an all-pervading desire to arrive at the truth about the
origin of species.
To illustrate the difference between
w^hat was known of the Crustacea at the beginning of the
last century and what is known of them at the close of
the present, one is tempted to contrast the half-dozen
lines which sufiice for the whole class in the first edition
of Linn^us's Systema Naturae' in 1735, with the four
thousand quarto pages and more than six hundred plates
employed by the Challenger Eeports between 1880 and
'

1888 in the discussion and illustration of a host of crustacean species of which most were previously unknown.
The System of Nature,' it is true, began in small compass, and was repeatedly expanded in successive editions,
but even in the thirteenth, published in 1788, that part
of it which may fairly be regarded as a manual of all the
Crustacea with which science was at that period acquainted,
'

is

swollen only to the extent of fifty-three octavo pages.

In 1825 the French writer, A. G. Desmarest, could still
confine within the limits of a single volume an able
and meritorious survey of the whole subject, but not
long afterwards the masterly
32

'

History of the Crustacea,'
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by Henri Milne-Edwards, completed in 1840, though
perhaps three times as valuable as Desmarest's, was also
Since that date no work of similar
three times as large.
scope has been carried out with any success in smaller
compass, nor is it likely now that such a feat could be
accomplished. The Jinnee has escaped from the casket,
and no magician can ever again reduce its gigantic expansion to occupy the narrow receptacle from which it
issued.

INDEX
ABD

ALT

postabdomen,
alias
tail, or pleon, 32, 45
Abdominalia, an order of Cirripedes, 1

Adamsia palliata, the hermit-crab's

Acanthaspidia (new name) typhlops, 378
Acanthephyra, range of, 243;
Agassizii, microphthalma, pursica,
purea, 243
pellucida,
244
Acanthephyridse, defined, 242
Acantliias vulgaris, devoured by
isopods, 344
Acanthocope, acutispina, spinicauda, 387
Acanthocyclus Gayi, 71

emarginata, Loveni, monophthalma, psora,
Schioedteana,
spongiophila, 349
J^^gacylJa, 349
^Egathoa loliginea, 353
iEgidae, how discriminated, 347
Agassiz, Alex., 29
Aka-oni-gani, 154

.

Abdomen,

;

Acanthomunna
Acanthonirscus

proteus, 381
spinlger (family

Oniscidas), 432
Acanthoniscus (preoccupied) typhlops (family Asellidae), 378
Acanthoplax, 93
Acanthopus (preoccupied) clavi-

manus, habits of, 98
Acanthosoma, a larval Sergestes,
221
indicus, found in the
Acetes, 221
Ox-ray, 222
Acheeus Cranchii, 106
Acicle, antennal scale or exopod,
146, 149, 155
A'^.tfficia,
Aucklandiae, euchroa,
;

431
Actaeomorpha, a doubtful genus,
127
Acfeoniscus ellipticus, 431

associate, 167
bicarinata, rosacea,
St romii, ti-idens, 348 crenulata,

Mga,, 348

;

;

Alaotanais, priority of, considered,
324; serratispinosus, 327; Isevispinosus, 328
* Albatross,' U.S.S
28, 30
Albunea symnista, 152
Albuneidse delined, 152
Alcirona, insularis, Krebsii, 346
Alcironidge defined, 346
,

Alcyonium butchered

to

make a

Maia's finery, 112
Alert,' H.M.S., 154

A lima, larval Squilla, 290
Alimerichthus,
290

larval

Squilla,

Alitropus, foveolatus, typus, 347,

348
Alloniscus,

cornutus, mirabilis,
perconvexus, 431
Alphfcidfe defined, 230
Alpheus, 230; affinis, avarus, comatularum, Edwardsii, megacheles,
minus, 231 sivado, 251
Alternating forms of male in
Cambaroides, 208; in Cam;
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ARI

ALT
barus. 209 suggested in Tanaids, 327
Alternation of sex in Cymothoidae,
350, 355
Amalopenseus elegans, 219
Amathia (pre-occupied) Carpen;

119

teri,

Amblvops, synonym of Amblyopsis, 269
Amblyopsis, abbreviata, crozetii,
269
Amboina, present from king of,
29 species of Gonoplax at, 92
;

Amorphopus,

102, lOii

Amphiplectus, 234, 237

Amphipoda, name

of,

8

;

where

found, 14, 16, 17, 22, 23; sizes
place in classification. 8,
of, 30
291; compared with isopods,
390 isopods parasites on, 400
the suborder briefly defined,
436
;

;

;

Amphoroidea, australiensis,
fer, typa, 365

falci-

An amathia, 119
Anapagurus, 161, 165; chiroacanthus, ferruginous,

161
Anarthrura, 325

Hyndmanni,

laevis,

(?),

;

simplex, linearis

328

Anaspis, recently discovered genus
of Schizopods, 257
Anceus, synonym of Gnathia, 300,
337, 338
Anchialus, 267;

agilis,

pusillus,

typicus, 274
Anchistia, migratoria, 248; scripta,

249

Ancinus depressus, 365
Anebocaris, 242
Aniculus, 160
Anilocra, asilus,

352

gigantea,

;

29, 352
Anilocridse, 351

pterygura, 146 ; reason
for discarding, 147
Antenna, first, alias antennules,
35 otoliths in, 36, 196, 248
Antennae, second, alias outer,
under, 38 stridulating apparatus in, 39
Anthelura, 331; abyssorum, 333
Antiiura, 331
flagellata, gracilis,

Annulus ventralis of Cambarus,
208

Anomala, tribe of Brachyura, defined, 133; tribe of Macrura,
defined, 149
of, 8

;

apterura,

;

;

;

;

tenuis, 333
Anthuridas defined, 330

Antilibinia

tenacity of,

Smithii,

117
Anuropidae, suggested

344
Anuropus, 342

;

new family,

branchiatus, 345

Aphareus inermis, 212
Apoda, order of Cirripedes, 11
Apodemes, 133
Appendages, a single pair to a
segment, 33, 42
names for the
parts of, 36, 43
Apseudes, 320; grossimanus, Lat;

reillii,

simplicirostris,

talpa,

321
Apseudidge defined, 319
Apterura, meaning of, 133
Apus Newberryi, Jarge Pbyllopod,
31

Araclmida, the class, 3
Leuckartii,
Arachnomysis, 267
276
Aratns Pisonii, breathing arrangements of, 97
Archer, Surgeon-Major, on crabs
at Singapore, 135
Arctomysis (pre-occupied) 267
Fyllse, 268
Arccopsis, its priority over Pisa
mooted, 116
Arcturidje detined, 369
Arcturides cornutus, 373
ArcturusBaffini,370; resemblance
;

to

Annulosa, 2

Anomura, position

52, 133

Caprellidas

shown

in

this

genus, 370
Arctus, 194; ursus, 195
Argeia, depauperata, pugettensis,

415
Argis lar, 228
Aristeus antennatus, 219
Aristotle, Carcinus Heracleoticus
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ARM

BAT

77; on the crab with the
Pinna, 100 Carabos of, 195
on name for the lobster used
b}', 203
on a caridion in the
shell of a Pinna, 241
ArmadillididEe defined, 432
Armadillidium, album, alpinum,
Kochi,
Davidi, esterelanum,
Simoni, sordidum, vulgare, 434
Armadilloniscus, ellipticus, tuberculatus, 431
Armature, of Oplophorus, 244 of
claw and pleon in Squilla, 282 ;
of carapace in female Cumacea,
294 of species of Arcturus, 370
Arms, Miss J. M., on the crustacean labium, 40 on the telson
of Porcellana, 47 on the gait
of a crab, 58
Arte mia, the brine- shrimp, a Phyllopod, 14
Arthrobranchiae, 134
Arthropoda, definition
of,
2;
of,

;

;

;

;

;

;

;

classes of, 3

Asaphus tyrannus, a large

trilo-

27
Ascension Island, land-crabs at, 14
notes by
AsellidsB defined, 376
Bovallius on, 377
Asellopsis preoccupied, 377
Asellota defined, 37(i
Asellus, 375; aquaticus, 13, 23,
377 communis, coxalis, 377
Aspidophryxus, peltatus, Sarsi,
Sarsi, paxasitic Copepod
399
on, 400
Astacidae, discarded as a family
name, 201
Astacidea defined, 199
Cordiner's original
Astacilla, 370
account of, 371 damnomensis,
Deshayesii, dilatata, gracilis,
granulata, intermedia, longimarionis, 372
cornis, 371
Astacoides madagascariensis, 209
Astacopsis serratus. large Australian crayfish, 28, 210
Astacus, misuse of name, 201
right use reasserted, 203 gammarus, americanus, 203
Astrurus crucicauda, 381
bite,

;

;

Atattut, name of cocoanut crab
in Amboina, 158
Atelecyclus, heterodon, septemdentatus, 75
Athanas nitescens, 232
Athelgue, alias Athelgus, Athelges,
409 guitarra,paguri, Prideauxii,
Cardonee, cladophora, in409
termedia, lorifera, 410
Atya, remarkable hands of, 240
bisulcata, scabra, serrata, sul*
catipes, 240
;

;

Atyephyra, 241
Atyidje defined, 239
Atyoida, 240
Atys preoccupied, 240
Auditory apparatus, in first antennge of Macrura, 36 in uropods of MysidiB, 37 in Brachyura, 52
Audouin, Savigny's plates described by, 173 on Tylos Latreillii, 424
Aurivillius, Dr. C. W. S., on the
;

;

;

manners and customs of

thti

Oxyrrhyncha, 113, 114; on the
associates of hermit crabs, 168;
on glands in Eupagurus, 169
Autonomoea, classification of, 253;
Olivii. glaber, 253
Axiidaj defined, 187
Axius, 187; glyptocerus,
188;
stirynchus, 187

;

;

;

;

;

Bacon, Lord, natural knowledge
5

in,

Bsenosome, aliaa trunk, perseon, 45
Bait for Crustacsans, 21
Balanoglossus, position

of,

2

Balanus,improvisusin fresh water,
17 psittacus of great size, 31
Barrels, Dr. Th., on Ozius Edwardsi, 63 on catching crabs,
94 Syrian woodlice collected
by, 427
Barybrotidse defined, 347
;

;

;

Barybrotes, agilis, Indus, 347
alias
basipodite, second
joint, 43
Bate, Mr. Spence, on ear-cavity
Basis,
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of lobster, 36

;

BRA
on the

on young Pagurids, 164
on subdivision of Macrura, 180;
on sensory and respiratory apparatus, 181; on the petasnaa,
on classitication of the
215
Schizopoda, 223
on uniform
46

scribed, 156
its names in various languages, 158 its specific

telson,

;

;

;

name

to Pagurus, 159

;

;

Bathynectes, longispina, superbus,
70 longipes, 71
Bathynomus giganteus, 29 eyes
and branch ifB of, 344
Bathyplax, 93 typhlus, oculiferus,
103
Bathytanais, 324
Bathytropa, 429
Beddard, Mr. F. E., report on the
'Challenger' Isopoda by, 357;
on eyes of Serolidae, 359
;

;

;

Thomas, on telson of prawn,
on the genus Cancer, 57
on Vaughan Thompson, 59 on
Milne-Edwards, 60 on Portumnus and Platyonichus, 67

Bell,

46

;

;

;

Bellia, 72

Bellon, Rondelet's criticism

of, 281
Mr. T., on wide range of
freshwater species, 23
Beneden, M. P. J. van, finds Nau-

Belt,

plius of Cerataspis, 220
Benedict, Mr. J., on the genus
Panopeus, 56
Bentheocaris exuens, an abyssal
species, 245

Benthesicymus, deep range of, 19;
pleocanthus, 219; eye'stalk of,
220
Bentheuphausia amblyops, 264
Benthoecetes,
subdivided sixth
joint in, 219
Benthonectes, subdivided seventh
joint in, 219
Betteus, 232 eequimanus, malleodigitus, microstylus, 233
Beurs-Krabbe, name explained,
158
Birgus the cocoa-nut crab, de;

synonym

Bith}nis, a

of Palaemon,

246

;

nomenclature, 255
Bate and We^twood, on Tanais
and Apseudes, 329
on the
Valvifera, 369
Bdthymetrical distribution, 18

latro originally belonging

'

Blake,' U.S. 8. .giant isopod found
by, 29; Pylocheles Agassizii,
taken by, 160

Blepharis, 181
Boas, Dr. J. E. V., on the first antennae, 36, 37
on the position
of the vulvfe, 139; the eukypho'a of, 224; on the order
'Squillacea,' 278; on the legs
of the Isopoda, 316
;

Boddam-Whetham, Mr.

J. W., on
cocoanut crabs, 157
Bodotria arenosa, 302
Boeck, Axel, numbering of legjoints by, 43
Bonrlaroy, Fougeroux de, on Bopyri. 392
Bonnier, M. Jules, on parasites of
Macrura anomala, 174; his key
to species of Galathea, 175: on
Uroptychus rubrovittatns, 178
Bopyri, allusion to, 13, 128, 174
Bopyridse defined, 408
Bopyrina, hippolytes, nitescens,
ocellata, virbii, 416
Bopyroides, acutimarginatus, 417
Bopyrus, Fougerouxi, Helleri, pa-

Rathkei,

Iffitnonis,

treillianus,

xiphias,

squillarum,

415

;

(?)

alphei, 416

Boreomysis obtusata, deep range
of, 19
arctica, scyphops, 268;
range and size of, 269
Boreophausia, synonym of Rhoda,
inermis, Jardineana,
Raschii,
2G3
Bosc, L. A. G., legend accepted
bv, 25
on crabs in Carolina,
;

;

91
Bovallius, Dr. C, on Thranites,
70; on Glossobius, 354 ; on Asellidffi, 377
Brach>carpus, 247
Brachyura, the suborder, 8

fined, 51

;

desubdivisions of, 53, 54
;

INDEX
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BRA

CAX

S., on Ostracoda, 31
Brain, the, 33, 48, 299
Branchiffi, 4, 45
in Ocypode, 87
Sesarma, 97
distinguishing
of,
names
in Thalassina,
134
wanting
in Mysidje, 267
182
oE the iSquiliidEe, 279
of the
Cumacea, 296 in Bathynomus,
34-1 ; in Tylos, 423
in HeUeria,

Brady, Dr. G.

;

Bythotrephes crassicauda, an

En

tomostrucan, 31

;

;

;

;

;

;

;

;

425
Branchiopoda, order of Entomostraca, 9

Branchiura, sub-orderof Branchiopoda, 10
Breathing apparatus, of Gnathophausia, 259; of Cumacea, 295
;

of cheliferous isopods, 318, 320
of Epicaridea, 394
Bregmocerella, synonym of Ceratocephalus, tricornis, 365
Brongniartia, synonym of Serolis,
trilobitoides, 357
Brook, Mr. G., on larval Euphausiidae, 265
Brooks, Professor W. K., on range
of Squillidae, 19, 280
development of Penasus, 217; on
characters of Squillid^e, 281;
on larval Squillidge, 288
Browne, Patrick, on West Indian
land-crabs, 80, 83 on the TurtleCrab, 95
Oyster-crab,
101
Mamma Shrimp, 145 Mother
Lobster, 192
Budde-Lund, G., on the terrestrial
Isopoda, 421, 423-426, &c.
Bullar, Mr. J. F., on alternating
sexes in Cymothoidag, 350
Burrowing crustaceans, Chelura
;

;

;

;

terebrans, 17; American LadyCrab, 67 the Masked Crab, 73
Thia residuus, 75
American
fiddler-crabs, 90, 91
Sesarma,
97; the mole-like Hippa, 150;
Callianassa, 183 Upogebia, 185
;

;

;

;

;

;

Cambarus, 208

;

Lysiosquilla, 285

280
Limnoria lig-

Squillidge,
;

norum, 367

;

401
Cabiropsidffi, 400

Calanus finmarchicus, parasite of,
397
Calappa, depressa, gallus, granulata, 124
Calappidae defined, 123
Calathura, 332
Callianassa, branchite of, 180;
early description of, 183
la'icauda, Stimpsoni, subterranea,
183
Callianassidae defined, 183
Callianidea, pleopods of, 181
Calliaxisadiiatica, 187
Calling Crab, the, 89
Calocaris, larval form of, 186
Macandreffi, habits of, 190
Calyptopis, larval stage of Euphausiidae, 266
Calyptura (preoccupied), carnea,
366
Cambaroides accepted as genus, 208
dauricus, japonicus,
Schrenkii, 208
Cambarus, 207 alternating forms
of male in, 209
argillicola,
Bartonii, Diogenes, dubius, pellucidus, 208
Campbell, Lord George, on landcrabs, 94
;

;

;

;

Campecopea, hirsuta, mimicry by,
16, 363; Cranchii, 363
Camptoplax, 93
Campylaspid*, 295, 313
defined,
306
Campylaspis, nodulosa, last legs
deficient in, 293
carinata, cos;

;

tata, rubicunda, 307
Cancer, great restriction of the
genus, 57; irroratus, pagurus,
58 borealis, 59 residuus, 75
ruricola, 80
marmoratus, 94
dorm ia, d ormitator, 1 35 cani nus,
raniformis, 143
crumenatus.
;

Bythocaris, 234
leucopis, nana,
Panschii, Payeri, simplicirostris,
;

237

Cabira preoccupied, 400
Cabirops, 400
lernaeodiscoides,

;

;

;

;

;
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158; megistos, 162; modestus,
206 Boreas, 228
Cancricepon, elegans, pilula, 413
Can cridEe defined, 56
Cancrinea defined, 55
Cancrion, cancrorum,
floridus,
miser, 407
Cancroidea, alian Cyclometopa, 53
Caprellidge, where found, 16, 22
;

Caprellidea, tribe of

486

;

antennse

of,

Carabos of Ari^totle,

Amphipoda,

35

;

Grayanus,

365
Ceratolepis hamata, 258
Ceratothoa, misapplication of the
name, 354 species properly be;

longing to, auritus, crassa, laticauda. linearis, 353, 354
Cercooytonus, a cancelled generic
name, 434
Cervical groove, 33, 52
absent
from Ibacus verdi,' 193
Ceylon, crab-hunting pigs in, 159
Ch^eraps, distribution of, 210
Chgetilia ovata, 372
Chagtiliidse, the family, rejected
by Miers, 373
Chaiaraspis alata, 260
Chalarostylis elegans, 309
Challenger,' H.M.S., abyssal &c.
;

Bell's

opinion

on, 195

Carapace, origin of, 38
Carcinion of Aristotle, the Pinnotheres, 242
Carcinology, science of Crustacea,
13
Carcinus, niEenas, 61, 65
granulatus, 66 heracleoticus, 77
Cardisoma, 79
Caribbee Islands, crabs in, 80
Caricypliidse, 239; vaguely defined, 242
Caricyphus, 242
Caridea, the tribe defined, 224
Carides, Sars on larval forms of,
186
;

;

Caridina, 224.
Caridion, 233 Gordoni, 235
Carpus, alias carpopodite,

'

'

species found by, 18

Chameleon

species, a, 235
Charybdis cruciatus, vivid colouring of, 69, its names upheld, 70
Chavesia costulata, 429
Cheiroplatea, telson in, 47
ceno;

bita, 170

Chelate, 45
Chelifera, the Isopod

tribe, de318
Chelipeds, 44
Chelura terebrans, a wood-boring

fined,

;

joint, wrist,

Ceratocarcinus, 120
Ceratocephalus, 364

fifth

its occasiorial
43
subdivision, 44
in the Polycarpinea, 228
Cassidina, emarginata, latistylis,
maculata, neo-zealanica, typa,
365
Catapagurus, 165 Sharreri, 168
Catattut, Amboinese
name of
cocoanut crab, 158
Catometopa, the tribe defined, 78
;

;

;

Catta, Professor, on distribution,

99
Cenobita rugosa, 159
Cenobitidce defined, 155
Cephalon, 32
Cephalothorax, 32

Cerapus dentalii, an Indian amphipod, 335
Cerataspis monstrosus, one of the
PenseidjB, 220

Amphipod, 17
Cheramus, 183

;

its

position ques-

tioned, 184

Cheraphiluy,
trispinosus,

bispinosus, nanus,
echinulei.tus,
226
;

neglectus, 227

Chevreux, M. Ed., many Araphipods on Maia squinado, found
by, 22 on Helleria brevicornis,
425
Chilton, Mr. C
on the Phreatoicidffi, 388, 390
Chionoecetes opilio, size of, 117
Chiromysis, synonym of Heteromysis, 273
Chitin, 62
Chlorida preoccupied, 287
;

,

Chloridella,substitute for Chlorida,
281, 287

445

INDEX
CHL

CRA

Chlorotocus, 237, 238
Chorinus algatectus, 113; aculeatus, 115, 116; longispina, 116

Columbus, his argument from a

Chorismus, 234
CilicEea, 364

crab, 95
Conchoecetes, 135 conchifera, 136
Concholestes dentalii, an Indian
;

amphipod, 335
365

Conilera, 342

Circulation, 182
Cirolana, 342 boreali!«,concharum,
Cranchii, spinipes, 343
Cirolanidge defined, 341
Cirripedia, alia» Thyrostraca, position and sub-division of, 11
large species
their range, 1 7
of, 31
Cladocera, a sub-order of Branchiopoda, 9
Cladocopa, a sub-order of Ostracoda, 10
of
Classification, of animals, 1
Arthropoda, 3 of Crustacea, 6
of the Anomura, 8, 133, 146; of
the Schizopoda, 223, 256; of
of the
the Tanaidffi, 328;
Phreatoicidae, 391
Dlaus, Dr. C, on foot-jaws of
Copepoda, 42 development of

city of, 343

Circeis, bidentata, tridentata,

;

;

;

;

;

;

;

Stomatopoda, 288

Copepoda, an order of Entomostraca, 9;
where found, 17;
bathymetrical range of, 20
antennse of, 35; foot-jaws
42
Corallana, hirticauda,tricornis,3 15
Corallanidfe defined, 341
Cordiner, Kev. Charles, work by,
371
Corilana erythraea, 346
Coronida, 281 Bradyi, trachurus,
first

of,

;

287
Coronis preoccupied, 281, 284,
287
Corophinm, position of heart in
the Amohipod, 328
Cor^^stidge, 72
Corystinea defined, 72
Corj^stes, 74; cassiv^elaunus, features of, 72, 73
supposed relation of, 145
Corystoidea, 139
Couch, J., on second antennae of
CoiTstes, 73
on Autonomeea
Olivii, 253
Corwich, the. 111
Coxa, alias coxopodite or first
joint, 43
Crab's eves, 83
;

Cleantis, filiformis, tubicola, 375

Clibanarius, 160
Cocoanut Crab, Birgus latro, manners and nature of, 156
Codonophilus argus, 356
Coecidotea stygia, a blind cave-

dwelling species, 377
Coelenterata, 1
Collecting, chapter on, 12
the
eatable crab, 65
Colouring, of common shrimp, 16
;

American Lady Crab, 68 Chary
;

bdis craciatus, 69 Ocypode, 86
Lazy Crab
Grapsus pictus, 94
121; Galathea magnifica, 176
Upogebia stellata, 1S5; larvge
of American lobster, 205 Alpheus comatularum, 231 AlHippolyte
pheus affinis, 231
Gnathophausia,
varians, 235
260 Euphausia superba, 262
Squilla empusa, 283 Gnathiidse,
338 N»sa and Dynamene, 361;
Trichoniscus roseus, 422
;

;

;

;

;

;

;

;

;

;

cylindracea, vora-

;

;

Crab-fish, 5

Crab Island, Drake

landat, 26
crabs at, 80
Crabe enrage, 65
Crabyzos longiraudatus, 373
vulgaris, disCrangon, 224, 225
^tribution of, 225;
Allmann',
bispinosus,
nanus,
fasc'atus,
sculptus, trispinosus, 226 cataphractus, lar, salebrosus, 228
munitus, pa-rasite of, 395
CrangonidtB defined. 224
Crangoninea defined, 224
Crawfish, 5, 196
Crayfish, 5 Australian, 210
;

;

;

;
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'Crayfish, The,' by Huxley, on the
second maxillEe, 41 on struc;

ture of Crustacea, 48; on palp'
and flagellum,' 192 on Amurland Astaci, 208
Crossophorus imperator, a giant
among Ostracoda, HI
Cruregens, 332 fontanus, 333
Cruripeds, 44
Crustacea, alias Crustata, definimeaning of name,
tions of, 3
subdivision of class, 6
5
Cryptocheles pygmsea, 237
Cryptocope, 325
Cryptodromia lateralis, 136
Crypt olithodes tvpicus, 154
Cryptoniscian forms, 394, 397, 398,
'

'

;

;

;

;

401, 405

Cryptoniscidse discussed, 401
Cryptoniscus, planarioides, 402
larvaeformis, paguri, 403
Cryptopodia, 154
Cryptrtpus, synonym of Cerataspis,

220
Cryptosoma cristatum,

its priority

questioned, 125
Crypt orhir, balani, minutum, 404
Cryptothiria, synonym of Cryptothir, 401,

404

Cubaris, albomarginatus, javanensis,

melanurus,

officinalis,

tri-

folium, 433
Cuma, 8, 301 arenosa, Audouinii,
scorpioides,
Edwardsii,
302
;

Cyclograpsus, respiration of, 97
Cycloidura venosa, 364
Cyclometopa, the tribe defined, 55
Cyclorhynchus preoccupied, 234
Cyclura preoccupied, 364
Cylisticus convexus, 428
Cylloma, 433; oculatum, 434
Cymodoce, emarginata, Lamarckii,
truncata, 362 ahyssorum, 363
Cymonomus granulatus, 132
Cymopolia Caronii, 132
Cymothoa, sexes of, 350 eremita,
on tongues of fish, 353 oestrum,
354
Cymothoidae, as a group, defined,
339 Hansen's tabular view of,
340
Cymothoidas, in restricted sense,
defined, 341
discussed, 350,
351
Cynthia preoccupied, 276
;

;

;

;

;

Cynthilia, synonym of Siriella,276
Cyproniscidae, 397
Cyproniscus cypridinse, description of, 397

Cyrtomaia, Murrayi, Suhmi, 110
Cyrtopia, larval stage of EuphausiidEe, 266
Cystisoma, genus of Amphipoda
Hyperidea, 30
Czerniavsky, V., bibliographical
remarks on
writings of, 174
Callianassa by, 183
;

pulchella, 303

Cumacea, origin of name,
cussion of, 291
fined, 301

;

8

;

dis-

suborder de-

Cumella, limicola, pygmrea, 306
Cumidfs defined, 301
Cumopsis, 302 Edwardsii, tevis,
longipes, 303
Cuvier, on the pinna and crab, 100
Cyathura, 331 carinata, 333
cornigera, levis,
Cyclaspis, 302
pusilla, 303
Cyclidffi, 54
Cyclinea, 71
Cyclodorippe, doubtful position
of, 130
Cycloes granulosa, 125
;

;

;

Dactylus,

Dactylopodite,
seventh joint, 43Dajidse defined, 398
mixtus,
Dajus described, 398
mysidis, siriellfe, 399
Danalia, curvata, Dohrni, Lobiancoi, 403
Darwin, Charles, on inosculant
forms, 93 on Grapsus at St.
on a crab
Paul's Rocks, 94
allied to Not opus, 143 on the
cocoanut crab, 156
Darwin, Erasmus, on the nature
alias

finger, nail, or

;

;

;

;

of flesh, 6

Decapoda, objection to the word, 7
Deep-water species, 18, 19, 20,

INDEX
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201, 219, 237, 243,250, 252, 259,
261, 269, 291, 326, 383, 387
Definition, diflHculties of, 5 need
for caution in, 145
De Freminville, inaccurate de
scription by, 144
De Haan, on respiratory arrange-

Dicerobates eroogoodoo, the huge
fish, 222
Dicranodromia,
an
inosculant
genus, 137
Diogenes, 160 varians, 161
Diops, parvulus, spinosus, 306
Diptychus preoccupied, 178
Distribution, questions of, 22, 23;
by unconscious human agency,
99 in the deep sea, 53 of Astacidea, 209
by wading birds,
241 of Eucopia, 261 of Stomatopoda, 280
of Serolidae,
358; of Oniscoidea, 422, 428,
433
Dodecas elongata, one of the Amphipoda Caprellidea, 30
Dohrn, Dr. A., on the structure of
the Gnathiidre, 336, 337
Dollfus, M. Adrien, on distribution of Porcellio, 428 on Lucasius, 429
on the parts of ti e
head in Oniscoidea, 435
Don Diego in 't voile harnasch, 158
Dorippe, facchino, 130, 132; japonica, 131, 132; dorsipes, 132
Dorippidffi defined, 130
Dorodotes, 237, 238
Doryphorus preoccupied, 233
Dotilla, brevitarsis, fenestrata, 102
Doto preoccupied, 102
Drake, Sir Francis, 25
Dressing, crabs practise, 112, 113,
115
Dromia, 134 origin of the name,
135 Rumphii, vulgaris, 135
Dromidie deHned, 134

;

ments, 41, 140; on 'spurious
females,' 109
on the clothing
of Chorinus, 116; on the food
of various crabs, 124; on the
impropriety of establishing the
suborder Anomura, 146
Delage, M. Yves, on breathing of
Apseudidfe, 320 on circulatory
apparatus of Tanaidte, 3 .'8
De Man, Dr. J. G., on Thelphusa,
77 on Porcellanida?, 173
Demon-faced Crab, the, 132
Dendrobranchiata, 180, 213
Dendrotion, 382
Dennisia sagittifera, marking of,
249
Deodamia preoccupied, 201
De Paw, description of death of
Drake by, 25
Desmarest, A. G., edition of Bosc s
Crustacea by, 25
history of
Crustacea by, 437
Desmosoma, aculeatum, armatum,
lineare, tenuimanum, 386
Deto, acin sa, echinata, 431
Development of Cancridoe 59, 60
of the Anomala, 172, 178; of
Norway lobster, 202 of American lObster, 204 of Crayfish,
of Euphausiid:©, 265
207
of
Squillidre, 2S8
of Gnathiidre,
335, 337; of Epicaridea, 396,
397, 402, 404
Diaphoropns, slight foundation for
the genus, 239
Diastylidfe defined, 310
Diastylis, 310; discussion of the
name, 311; stygia, 20; Goodsiri, 29, 310; biplicata, cornuta,
echinatus, insignis, Isevis, lamel;

;

;

;

;

;

;

;

;

lata,

Rathkii, rugosa,

tumida,

spinosa,

31

Diastylopsis, Dawsoni, resima, 311

Dicera preoccupied,

75, 76

;

1

;

;

;

;

;

;

;

;

;

;

Dromviea defined, 133
Dynamene, Montagui,
sicolor, viridis, 361,

rubra, ver-

362

Dynomene, 136

Earstones,

alias otoliths, 36, 37,
182, 196
Ebalia, Bryerii,
Cranchii, nnx,

Pennantii, tuberosa, tumefacta,
129 undecim spinosa, 130
Ebner, Dr. V, von, on respiratory
apparatus of Tylos, 423
on
Helleria, 425
;

;
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Echidnocems

EUP

setimanus,

great

size of, 154
Echinoplax Moseleyi. 110

Erichthidse, larval Squillidas, 281

Ecphysis, alias exopod, 194
EdibJe crab, the, good contrivance
for extirpating, 57
Edotia, bicuspida, triloba, 374
tuberculata, 375
Eriophthalma, 7, 8, 43 defined,
291
;

Egeon, fasciatus, sculptus, 226
Eggs, of Gecarcinus, 83
often
large in deep-water species, 177,
189 of Squillidije, 288 of Cumacea, 298
Eiconaxius, acutifrons, parvus, 188
Eisig, Dr., on behaviour of Inachus,
113
Eisothistos,
vermiformis,
331
mimicry by, 335
Elamene Mathtei, 102
Elaphocaris, a larval Sergestes, 221
Eluma, 433 purpurascens, 434
Endopod, alias endopodite, 36
Endostome, 62
Engseus, distribution of, 210
Entione achgei, 406
Entomostraca, 6, 7
subdivision
;

;

;

;

;

;

where met with, 14, 17
numbers and sizes of, 31 segments of, 32 mandibular palp
of, 9

;

;

;

;

in, 3a
Entoniscidai defined, 405

Ent

>niscus, brasiliensis, Creplinii,

406
compressa, 241
Ephyrina Benedicti, 244
Epicaridea, discussion of, 392;
phylogenetic table of, 393 marsupial plates of, 297, 393
Epichthys giganteus, 352
Epipod, 41 42 of first maxillipeds
in Eucopia, 2(50
Epistome, the, 62, 435
Epizoanthus, americanus, paguriphilus, colonial
polyps associated with Hermit-crabs, 168
Eretmocaris, 254 longicaulis, eye
of, 35, 255
Ergasticus, Clouei, Naresii, 110
Ergj'ne cervicornis, 413
Miilleri, porcellanje,

Ephyra

(?)

;

,

;

;

Erichsonia filiforrais, 375
Erichthalima, 290
Erichthus, 289
Eriocheir japonicus, 95
Eriphia, ridges on endostome of,
62
Eryon, a fossil genus, 199 caribensis, 144
Eryontidse defined, 199
Erythrops, 267, 276 elegans, erythrophthalmus,
Goesii,
pygmseus, serratus, 275
Estheria californica, a large Phyllopod, 31
Ethusa, 18, 132 mascarone, 53,
132; granulata, 132
Ethusina, challengeri, 18 abyssicola, 132
Eubelum lubricum, 433
;

;

;

;

Eacheeta glacialis,
'palp 'in, 39

mandibular

EucliEetomera, tenuis, typica, 267,

276

Eucolomban, ornatus, picta, 345
Eucolumba, ornatus, picta, 345
Eucopia australis, 260
distri;

bution of, 261
Eucopiidae defined, 2C0
Eudora preoccupied, 305
Eudorella, emarginata, truncatula,
305
Eudorellopsis, deformis, resima,
305
Eugerda globiceps, 382
Eukyphota, meaning of, 224 isopods parasitic on, 410
Eumetor liriopides, 404
Eumiersia, synonym of Nematocarcinus, 249
Eumunida picta, 177
Euneognalhia, new genus, gigas,
;

338
Eunepbrops Bairdii, 202
Eupagurus, ItO Bernhardus, cu;

excavatus, Prideaux,
pubescens, sculpt imanus, 161 ;
isopods parasitic on, 409, 410,
411
Euphausia, luminosity of, 262
pellucida, superba, 262
anensis,
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EuphausiidaB defined, 261
Euphylax, 71
Euplecteliaaspergillum, Crustacea
living in, 212, 349

Faro Isles, the, 118, 206
Faxon, Mr. W., on the English
crayfish, 207
on Cambarus and
Cambaroides, 208, 209

Euprognatha rastellifera, abundance of, 111

Fiction, 25, 107, 162
Fiddler crabs, English, QQ
can, 89, 91

Euiycope, 384

gigantea, mutica,
sizes of, 29
cornuta, gigantea,
mutica, plialangiura, robusta,
385; cornuta, parasite on, 401
Eurydice, 342 achatus, pulchra,
truncata, 344
Eurynome, 120; aspera, boletifera, scutellata, tenuicornis, 121
Euryozius, a sub-genus, 63
Eury pan opens, 5(i
;

;

;

size and disAmphipod, 30

Euryrhenes gryllus,
tribution of the

Eurytium, 56
Eutrichocheles modestus, 206
Evarya, 241
Evolution, the theory of, tested,
97 links in the chain of, 103
exemplified in
hermit-crabs,
164 bearing of parasites upon,
403
Eyes, 34, 35 of Ommatocarcinus,
92 of eatable shrimp, 225 of
;

;

;

;

;

;

Acanthephyra

microphthalma,
213; of Eretmocaris, 255; of
Schizopoda, 265, 266, 268, 269,

of the Squillidas. 279,
273, 275
282 of the Edriophthalma, 291
of the Cumacea, 292
of the
Apseudidae, 320 ; of the Serolidge, 359
;

;

;

Eye-lash, 181
Eye-stalk, in the Podophthalma,
35 ; in Panulirus penicillatus,
197; in Polycheles, immovable,
200 in Willemoesia, rudimentary, 201
Exopod, alias exopodite, excgnathite, scale, acicle, outer
branch,
sometimes
36,
39
called the palp, 192
Exuviation, 84, 207
;

;

J. C, condemnation
and Renard by, 162

Fabetcius,
of Hill

;

Fish-lioe,

;

Copepoda known

Amerias,

17

F^abellifera, the tribe, defined, 330
Flabellum, or fan, of tie second
maxillaj, 41 ; of the pleon, 46,

146, 330
Flagellum, or lash, of antennae,
of an exopod,
35, 36, 37, 38
192 alternative name for podobranchia, 192
Food, Crustaceans used for, 12, 14,
;

;

26, 57, 65, 81, 95, 124, 158, 225,
229, 247, 282

Food

of Crustaceans, 21, 25, 86.
94, 124, 151, 201, 218, 285, 315,

336, 342, 357
Fossettes, 51
Fraisse, Dr., on parasitic Crustacea. 109, 402, 401
Fraudulent specimens, 107, 162

Freshwater Crustaceans,

13,

14,

209,246,217,
257, 333, 355, 373, 376, 379, 389
Frog-crab, the, 143
Front,' the, 52
Fulton, Dr., on Dajus mysidis 399
Furcilia, larval stage of Euphausiidffi, 266
17, 23, 28, 76, 207,

Galathea, courage of,
ming powers of, 175

15 ; swimdispersa,

;

intermedia, nexa, squamifera,
strigosa, 175; digiti-distans.
magnifica, 176; gregaria, 177;
development of, 179
Galatheidas, bathymetrical range
of, 175
Galatheinea defined, 174
Galene, 93
Gammaridea, size of, 30; peculiarities in limbs of, 390; the
tribe, 436
Gammarus, pulex, 13, 23 ; littoral
species of, 16
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Gastric region, 52
Gastroliths, 83

229; large eyes and powerful
telson of, 230 aculea tus, granulosis, rimapes, 230
Glyptonotus, antarcticus, entomon,
372
Gnathia, marsupial arrangement
in, 300; cerina, formica, Halidaii, maxi Paris, 337 asciaferus,
bathybms, Danielii, gigas, 338
Gnathiidffi defined, 335
GnaLhophausia, ingens, size of,
28; gigas, Goliath, 29; characters of the genus, 258 cal;

sanctus,
Gastrosaccus, 2fi7, 277
spinifer, 277 Normani, 278
Gebia, synonym of Upogebia, 185
Gebios, synonym of Upogebia, 185
GecarcinidcB defined, 78
Gecarcinucos, 79
Gecarcinus, 79; curious particulars
ruricola, 80 lagostoma,
of, 80
84
Gecarcoidea, 79, 80
Gelasimus, 88; arcuatus, 88, 89,
pugilator,
vocans,
89
91
minax, 91
Genders of generic names, discussion of, 75, 120
Genera, protest against multiplyminute distinctions
ing, 227
attempts at reduction
of, 323
;

;

;

;

;

;

gigas,

carata, gracilis,

ingens,

;

;

;

360
Gennadas,
of,

bathymetrical
of, 220

eyestalk
Geograpsus, 91
Geothelphusa, 76
Gerstaecker, Dr.,
tacea by, 360
19

of,

;

range

work on Crus-

Geryon, quinquedens, eggs of, 62
doubtful systematic place of,
93
tridens, luminous eyes of,
103
Gesner, on the habits of Pinnotheres, 100 criticism of Aristotle by, 164
Giard, Professor, explanation of
spurious females by, 109, 396
Giard and Bonnier, on Epicaridea,
;

;

;

'

'

392, .393, 396, 399, &c.

Gigantione Moebii, 414
Gigantostraca, the sub-class, 6
rarity of, 10
Glaucothoe, 170
Globigerina ooze, species taken on,
201
Glossobius, synonym of Ceratothoa, 353, 354
Glypliocrangon, distribution of.
'

260
Gnathopods, 42

Gnathostoma,a sub-order of Copepod a, 10
Gomeza, 76
Gonatonotus, 246
Gonerichthus, larva of Gonodactylus, 290
Goniograpsus marmoratus, 94
Goniopsis, manners of, 98
Goniosoma cruciferum, synonym
of Chary bdis cruciatus, 70
Gonodactylus, falcatus, chiragra,286
Gonoplax, aliax Goneplat, Goneplax, 91
angulata, rhomb >ides,
rhomboides,
sinuatifrons, 92
long- stalked eyes of, 35
Goodsir, Harry, eyes of Cumacea
described by, 292 on development of Cumacea, 293
;

;

;

Gosse, P. H., on action of fiddlercrabs, 66
Graeffe, Dr., on. the toilette of the
Oxyrrhyncha, 112, 113
412
Edwardsi,
Grapsicepon,
;

413
Grapsidffi defined, 93
Grapsion, 405, 406 Cavolinii, 407
Grapsus, respiration of, 87, 97;
habits of, 94 maculatus, 93
marmoratus, pictus, 94
Grass Crab, the, 75
Fritzii, messoris,

;

;

'
MM. Clievrcux and Boavier have recently confirmed the opinion that the genus
Glancolho'i represents only larval forms, and they argue that these belong rather to the
family Paguridte than to the Parapaguridag.
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GRE
Greek,
253

enigmas

HES
in,

234,

250,

;

Gribble, the, 367
Grimothea gregaria,
doubtful
position of, 177
Gurney, Mr., observation of young

hermit-crabs by, 164
Gyge, branchialis, galathese, 412

Habits, of

littoral crustaceans,
15: cirripedes, 17; Cancridae,
57 of lar\-al forms, 61 of Carcinus m£enas, 65 Corystes cassivelaunus, 73
Cancer ruricola,
80; the calling crab, 8£ Pinnotheres, 100 the Oxyrrhyncha,
112; Ranina, 142; Birgus latro,
156; Hermit-crabs, 163; Squillidai, 280, 285; Cumacea, 294,
299 Isopoda, 315 ; Cymothoa,
354
Hagen, Dr., on Cambarus, 208
Halicarcinus, 101 ; Mathaei, 102
planatus, antarctic distribution
of, 102
Haliophasma maculata, 332
Hansen, Dr. H. J., on flabellum
:

;

;

;

;

;

;

and

of second maxillae,
on Schizopoda, 268
on the Cymothoidte, 339, &c.
Hansenomysis, new generic name,
Fyllte, 268
Hapalogaster, 154
Haplocope, 325
Haplophthalmus, danicus, Mengii,
422
Haplopodinea defined, 253
Haplostylus, erythrasus, Normani,
278
Harger, Oscar, on Astacilla, 371
on marine Isopoda of New England, 375
Harponyx pranizoides, 355
Haswell, Mr. W. A., on Elamene
Mathaei, 102 on Paratymolidas,
joints

41, 295

;

;

;

139 onEisothistos vermiformis,
335
Haswellia carnea, 366
Haynes, F, H., Mr., specimens of
Pontonia received from, 241
;

Head, difficulty of defining a, 33
Heart, position of, 48
of Malacostraca, 50
in Euphausiidae,
262
in Stomatnpoda, 279
in
Cumacea, 300 in Isopods generally, 317 ; in Isopoda chelifera,
319
Hectarthropidfe, 254
Hectarthropus, meaning of, 254
Hedriophthalma, refinement upon
Edriophthalma, 8
Helice, musical crest in, 92
Heller, Dr. Camil, on the genus
Thelphusa, 77 proposes the term
loricata,
191
genera named
afrer, 425
Helleria brevicornis, 425
Helleriidae defined, 424
Helms, Mr. R,, Phreatoicus australis found by, 389
Hemiarthrus, Cran-^hii, philonika,
typtonis, virbii, 417 abdominalis, 418
;

;

;

;

'

'

;

;

;

Hemilamprops,

assimilis, cristata,
rosea, uniplicata, 309
Hemilepistus ruderalis, 428

Hemioniscus balani, 404
Hemiplax, 93
Henderson, Dr. J. R on bathymetrical range of Anomura, 19;
report on Challenger Anomura
by, 134; on the habits of Zanclifer, 145
on Pagurids and
their dwellings, 169 on Uro,

;

;

ptychus, 178

Hensen, Dr. V., on the auditory
arrangements of Palinurus, 196 ;
of Paltemonetes varians, 248
Hepatic lobes, 48
of Cyclometopa, 55
of Catometopa, 78
of Oxyrrhyncha, 104 of Cumacea, 300; of Isopoda, 317
Hepatus princeps, 127
;

;

;

Heracleoticus of Aristotle, identified with Thelphusa, 77
Herbst, J. F. W., 67, 72, 80, 135,
136, 145
Hermit Crabs, 147, 163
Herring food, 263, 292
Hesse, Eugene, on habits of Cumacea, 299 ; on the sexes of

A HISTORY OF EECENT CRUSTACEA

452

HET

ION

Gnathia, 337 on the Spbseromidas, 362
Hetairus, 234
difficulties in the
wa}' of accepting, 235
Heterocarpus, ensifer, 238
carinatus, 239
Heterocrypta, Maltzani, Marionis,
122
Heterocuma, Sarsii, var. granulata,
304
lleteromysis, 267 formosa, 273
H eterophrvxus
appendiculat us,

the maxillary fan, 41
on palp and llagellum,' 192
on branchiie of Nephrops, 202

;

;

;

;

400
Heierotanais, 323 ;
stedi, tenuis, 327

limicola, Or-

102 relations of, 103
Hieroglyphics, pinna and crab
;

'

'

on Amurland Cray-fishes, 208
Kyas, 113; araneus, coarctatus,
small specimen of, 114 curious
;

habits of, 114
Hyatt,
Mr.
Alpheus, Science
Guides by, 40
Hyla30carcinus, 79, 80 Humei, 84
;

Hymenodora, 245

Hymenosoma

orbiculare,

1

01

Hyperidea, tribe of Amphipoda,
436 specimens on jelly-tishes,
22 large species of, 30
Hypoconcha, 135; sabulosa, examined by Herbst, 136
Hyssura, 331 producta, 333
;

;

;

;

;

Liljeborgi, Mitchelli, pandaliformis, Prideauxiana, product a,
pusiola,
securifrons,
spinus,

Thomp-

soni, 237

HippolytidcB defined, 233

Hoek, Dr. P. P. C, on Dajus mysidis, 399
Holothuriaphilus, 101
Homaridre, reason for discarding
the name, 201
Homarus, a synonym of Astacus,
201
Homola, barbata, Cuvieri, orientalis, 137

Homolidte defined, 137
Homologenus, 138
Homolopsis preoccupied, 1 38
Horse-shoe Crab, 17
Hoyle, Mr. W. E., on larval stages
of Euphausiidffi, 265
Huenia, curious derivation

'

in,

100
Hippa, 149
emeritus, talpoida,
150
HippidjB defined, 149
Hippinea defined, 149
Hippol^'te, 234
Gaimardii, varians, 235
Cranchii, fascigera,

Whitei, 236;

oil

;

;

Hexapoda, alias Insect a, 3
Hexapus, explanation of the name,

viridis,

36

of, 107;

heraldica,
elongata,
proteus,
discussion of, 107, 109
Huxley, Professor, terms used by,

lAis Hargeri, 378
lanthe, speciosa, Bovallii, 378
lanthopsis Bovallii, 378
lathrippa longicauda, 378
Ibaccus, mis-spelling of Ibacus,
193
Ibacus, incisus, verdi, 193
Ichthyophilus, synonym of Nerocila, 351
Ichthyoxenus, Jellinghausii, montanus, 355
Tcotopus, meaning of name, 254
emarginata,
lacustris,
Idotea,
linearis,
marina,
metallica,
pelagica, sexlineata, tricuspidata, 373 acuminata, appendiculata, longicaudatus, parallela,
prismatica, 374
Idoteid«j defined, 372
Ilyarachna, longicornis, qtiadrispinosa, 386
Ilyoplax, 93
Inachidae defined, 104
Inachus, dorsettensis, dorynchus,
leptochirus, 106
Insecta, extent of class, at present,
3; formerly, 57
Insect, crab spoken of as an, 95
lolanthe, 378
lone, cornutus, gebise, thoracicus,
vicina, 414
;
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Iphinoe, 302;

tenella, trispinosa'

303
Issea

King Crab,

Montagui, amphipod found

on Maia squinado,
Ischium,

22, 111

ischiopodite, or
third joint, sometimes called
the genu or knee, 43
alias

Ischnosoma, bacillus, bacilloides,
bispinosum,
quadrispinosum,
spinosum, Thomsoni, 383
Isea, a doubtful genus, 184
Isocladus, armatus, spiniger, 364
Isopoda, sub-order of Edriophthalma, 8 size attained by, 29
sub-divisions of, 314
defined,
317
Ives, Mr. J. E., term cruriped
proposed by, 44
on Hippa
emeritus, 150
;

;

;

;

the, 27

\V., on Palinurus
tumidus, 27
Kolga, a fossil genus, 220
Krauss, Dr. F., on South-African
Crustacea, 69, 77, 86, 91, 98, 117
Kroyer, H., Chionoecetes opilio
figured by, 1 17 on the Cumacea,
292, 293
Kosciusko, Mount, isopod found
high up on, 389

Kirk,

air.

T.

;

Labium,

alias lower lip, 40

Labrum, alias upper lip, 40
Lady Crab, the British, <6Q\ the
American, 67

Lady

in the chair, the, pictuie of,

48

Lambrus, intermedins, macrocbelos,

J^RA,

albifrons, Guernei, longicornis, Nordmanni, 379
Jaeropsis, brevicornis,
marionis,
neo-zelanica, 379

Jamaica, Grass Crab of, 75 land
crabs, 80; Oyster Crab, 101;
Ma.Tima Shrimp, 145 Mother
Lobster, 192 isopod, 432
Jamna longicornis, 379
Janira, alta, maculosa, 377 abyslaciniata,
sicola,
longicauda,
spinosa, tncornis, 378
Japan, Crustacea of, 27 de Haan's
;

;

;

;

;

work

on, 44, 88, 95, 101, 102,
107, 125, 128, 144, 154, 421
Jasus, priority over Palinosytus of,

197

121

Lampropidse defined, 308
Lamprops. 308 fa-ciata, fuscata,
;

quadriplicata, 309
Crabs, 14, 80
Lanocira Krdyeri, 346

Land

Larval forms,' 59, 60, 172, 178, 204.
221, 222, 265, 288, 335, 337, 402
Latin, specimen of scientific, 418
Latreille, nomenclature of Crustaceans by, 8, 9, 315
Latreillia, deceptive outward form
of, 137
elegans, valida, 137
Latreillopsis bispinosa, 138
Latreutes, 234
Lazy Crab, the, 121
Leach, Dr. W. E., on the way to
take Cancer pagurus, 57
his
name for the Gulf -weed crab,
95 his name for the common
lobster, 203
Leachia preoccupied, 370
Leacia, synonym of Astacilla, 370
Leander, 246 serratus, telson of,
Fabricii, Leachii, serratus,
46
squilla, 247
Leidya distorta, 412
Leiolophus clavimanus, 98
Leiopus leptodactylus, unusual
maxilla of, 321
Lepas, compared with Leucifer,
;

;

Jaxea noctuma, 187
Jobert, M.,on breathing apparatus
of land crabs, 85

Johnson, Dr. Samuel, on the language of natural history, 5
Johnston, G., species of Mga.
named by, 349
Jonah's whale, fish fit to be, 222

Kepon

typus, 412
Kerguelen Island, Crustacea from,
243, 338, 358, 378, 380, 381, 386

33

;

;

;
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anatifera, size attained by,

;

fascicularis, larvae of,
Leponiscus poll ici pet lis, 405

81

;

;

205

;

Leptaspidia brevipes, curious habitat of, 3S1
Leptochela, gracilis, robusta, serratorbita, 252
Leptochelia, 323 a^gicola, dubia,
Edwardsii, Savignyi, 326 Jimicola, 327
Leptocuma Kinbergii, 304
laticaudata,
Leptognathia, 324
Lilljeborgi, rigida, 327
gracilis, lingLeptomysis, 267
;

;

;

;

vura, 274
Leptopodia sagittaria, 106

;

frau-

dulent use of, 107
Leptosoma preoccupied, 374
Leptosquilla, 281 Schmeltzii, 288
manca, last le^s
Leptostylis, 311
product a, 311
deficient in, 298
;

;

;

Leptotrichus, pulchellus, tauricus,

429
Lerniea abyssicola, a parasitic
copepod, 20
Leucifer, Reynaudii, eyes of, 35
typus, 222 comparison of, with
Lepas, 223
Leucon nasica, 304
Leuconidae defined, 304
Leucosia, australiensis, pulcherrima, scabriuscula, splendid a,
de Haan on respiratory
127
system of, 41, 142
Leucosiidae defined, 127
Leucosiidea, alias Oxystomata, 53
Leydig, Dr. Fr., on olfactory organs, 37
liibinia emarginata, numbers of,
120
;

;

;

Ligia,

cursor,

exotica,

dilatata,

oceanica, 421
Ligiidse defined, 420

Ligidium,

melano-

hypnornm,

cephala, paludicola, 421
Life, expenditure of, 395

Limbs, 33
Limnoria, lignorum, 3G7
368
LimnoriidEe defined 367

;

Limulus, polypheraus, 17 moluccanus, 27 use of legs as mandibles by, 40
Links in the evolution of species,
55, 103, 137
Linnasus, the genus Cancer of, 57
view of Pinnotheres held by,
100 the genus Oniscus of, 318
Systema Naturre of, 437
Linschotten, on man-eating crabs,
26
Liriope preoccupied, 403

segnis,

;

;

;

Liri' 'psis,

monophthalma,pygm8ea,

403
Lisp gnathus Thomsoni, distribution of, 110
Lissa cliiragra, appearance and
habits of, 116
Lithodes, camschatica, 28 histrix,
Maia, 153 Agassizii, Murrayi,
154
Lithodidas, distribution of, 153
Lithodinea defined, lo2
;

;

Liver, the, 48, 55,

78,

104, 300,

317
Livoneca, classification of, 352
ovalis, Redmanni, 352
Lloyd, W. A., on behaviour of Eapagurus, 164
Lobothorax, auritus, typus, 353
the
Lobster, the Norway, 202
the American,
common, 203
204 little, 371
Lomis dentata, 154
Lophogaster, typicus, 257, 259
Lophogastrid« defined, 257
Lophoxanthus, 56
;

;

;

Loricata, alias Scyllaridea, 191
Lucasius, hirtus, myrmecophilus,
pallidas, pauper, tardus, 429
Lucifer preoccupied, 221
Luminosity of Crustacea, 103,244,
259, 262, 263, 265
Lyprobius, 431
Lyreidus, Bairdi, tridentatus, 144;
ill-defined orbits of, 145
Lysioerichthus, larva of Lysiosquills 290
exLysiosquilia, armata, 19, 281
cavatrix, maculata, scabricauda,
scolopendra, spinosa, 284 ; bur;
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rowing procedure of excavatrix,
285

MatutidjB defined, 126
Maxillae, 41
of Lophogastridse,
259 of Cumacea, 295 of Isopoda chelifera, 318
Maxillipeds, 42
of Schizopoda,
256 of Squilla mantis, 282 of
Cumacea, 296 of Isopoda, 316
Mayer, Dr. Paul, on development
and auditory apparatus of Palagmonetes varians, 248 on sexes
of the CymothoidjB, 350
;

Lysmata seticaudata, 229

;

;

;

Macrocheira Kampferi,

great

size of, 27, 107

;

;

;

Macrocoeloma, concava, trispinosa,
119
Macromysis, synonym of Praunus,
267, 271

Macrophthalmus, 92
Macropodia, lOn, 113; longirostris, rostratus, 105
Macropsis, 267, 272 SJabberi, remarkable eyes of, 273
Macropus preoccupied, 105
Macrostylis, 382
latifrons, spini;

;

gera, 383
crura, the suborder, 8
defined,
146 tabular view of, 148
Maera, littoral specimens of the
amphipod, 16
Maia, 107, 111 squinado, character and habits of, 22, 111
verrucosa, 112
Maiidse defined, 111
Maiinea defined, 104
Maioidea, alias Oxyrrhyncha, 53
Malacostraca, the sub-class, importance of, 6 the name of, 7 ;
defined, 50
Shrimp, the West Indian,

M

:

;

;

;

;

Mamma

145
Mancasellus, brachyurus, tenax,
377
Mandibles, 39 in Hippa talpoida,
151 in Paratanais, 323 in the
Gnathiidffi, 336, 337
Marsupium, 45 in the Schizopoda,
256, 257, 260, 261, 267 in the
Cumacea, 298, 300; in the Isopoda, 319, 337, 339, 357, 370,
376, 393, 398, 405
Masked Crab, the, 53, 73
Mastigobranchiae, 197, 201
Mastigochirus quadrilobatus, 152
Mastigopus preoccupied, 152
Matuta, swimming and digging
powers of, 126 lunaris, victor,
126
;

;

;

;

;

;

;

Measurements, abuse

of, 232
use
289
Megalopa, larval stage of various
crabs, 61
of Hippa, 151
Meinert, Dr. F., on the Cymothoidas, 351
Meinertia, new genus, imbricatus,
354
Meleagrina margaritifera, Pinnotheres encysted in, 101
Melita, littoral species of the Amphipod, 16
Meningodora, 245
Mergui Archipelago, Crustacea of,
77
Merhippolyte, 234, 237
Merostoraata, an order of extinct
Gigantostraca, 10
Merus, alias meropodite, thigh, or
fourth joint, 43
Mesarmadillo, AUuaudi, marginatus, tuberculatus, 435
Mesorhoea, 121
Mesostenus preoccupied, 386
Metanauplius, larval stage of Euphausiidfe, 266
Metaplax, 92
Metoponorthus, cingendus, meridionalis, 428
Barroisi, pruinosu?, 429
Microniscidje, 396
Microniscus, 396 calani, f uscus,
397
Miers, Mr. E. J., on Ethusina challenger!, 18
report on the Chal;

of,

;

;

;

;

lenger Brachyura by, 55 ; on
genera near to Xantho, 56 on
Professor A. Milne-Edwards, 63
Miersia, 243
Miersiidae, why discarded, 243
;
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MIL

NEO

Professor
Milne-Edwarcls,
Alpbonse, definition of Crustacea
by, 4 on a species of Ozius, 68
revision of Callianassid» by, 183
Milne-Edwards, Profe sor Henri,
on development of Crustacea,
CO; on the respiratory cavity of
Kanina scabra, 140; history of
Crustacea by, 437

Musical or stridulating apparatus,
39, 64, 85, 92
Myodocopa, a suborder of Ostracoda, 10
Myra, 128 fagax, 127, 128
Mysidge defined, 266
Mysideis, 267 iusignis, 274
Mysidella, 267 typhlops, typica,
273
Mysidopsis, 267, 273
angusta,

;

;

common shrimp and

Mimicry, by

isopoda, 16 by species of Ebalia,
21; Antilibinia, 117; PartheEis >nope, 121 Alpheus, 231
thistos, 335, 363
Phreatoicus,
;

;

;

;

389

Minute

species, 29, 232, 255, 275,
308, 328, 355, 379, 380, 382, 383

Mithrax, 120

Mocquard, M,

F.,

on structure of

the Crustacean stomach, 147
Monaco, the Prince of, adventure
with the nipper crab, 68
Monocarpinea defined, 239
Montagu, Colonel, discovery of
Callianassa by, 183
of Upogebia, 185
of a Cumacean, 292
Moresby, Captain, on the cocoanut
crab, 157
Mother Lobster, the, 192
Mouldering, 83
Mound of crabs, 112
Mountaineering Crustacea, in Ascension Island, 14 in the Great
Andes, 14, 429 in Japni, 14,
77; in Tasmania, 257; in Australia, 389
in the Philippines,
;

;

;

;

;

416
Mouth-organs, 39

on olfactory organs,
on respiration in Ocypode,
on difi'erences in land-crahs,

Miiller, Fritz,

37
86
96

;

;

respiration of Aratus, 97
development of Penjeus, 217
Munida, Rondeletii, rugo&a, 176
;

Munidopsis, 177
Munna, 379 Boeckii,
;

Fabricii,

Kroyeri,
limicola,
maculata,
neo-zclanica, pallida, palmata,

Whiteana, 380
Munnopsidae defined, 383
Munnopsis, australis, typica, 384

;

.

;

;

;

didelphys, gibbosa,

hibernica,

274
Mysis, 267, 269

;

arenosa, chamge-

leon, fiexuosus, Helleri, inermis,
Kervillei,
Lamornas, neglecia,

ornata, Parkeri, spiritus, 270,271
Mysis-stage, of Pengeus, 217
Myto Gaimardii, larval form of
Sabinea, 228

NJ5SA bidentata, 361
Niesicopea, new genus, abyssorum,
363
NannastacidfB defined, 305
Nannastacus, Suhmii, unguicu''alongirostris, Sarsii, 306
tus, 305
Nannoniscus, bicuspis, oblongus,
382
Napoleon in Eo-ypt, 173
Nauplius, 213,^217, 222, 265, 279
Nauticaris, 234, 237
Nautilocorystes, 74, 76
Nautilograpsus,synonym of Planes,
minutus, 95
Naxia, hystrix, 116
Neasellus kerguelenensis, 381
Nebalia. a genus of Phyllocarida,
31, 313
Nebaliopsis typica,^ize of, 31
;

Nectocrangon

lar,

synonym

of

228
Nematocarcinidje defined, 249
Nematocarcinus, ensifer, 249 altus, cursor, lanceopes, undulatipes, 250
Argis

lar,

;

Nematopus (preoccupied), elegans,
Goesii, obesus, 275
Nematoscelis, borealis, megalops,

265
Neomysis, 267

;

vulgaris, 271
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NEP

OZI

Neotanais, 324
serratispinosus,
327 Ijevispinosns, 328
Nephrops, norwegicus, Thomsoni,
202
Nephropsidse defined, 201
Nephropsis, atlantica, Stewarti,
206
Nerooila, depressa, 351
Loveni,
munda, serra, 352
Nervous system, 2, 48 in Cyclometopa, 55
in Oxyrrhyncha,
104 in Cumacea, 300
NesEea preoccupied, 361
Nika. Couchii, edulis, processa, 229
Nikidae defined, 229
Nikoides Danae, 230
Norman, Canon, on distribution,
66 on Axius stirynchus, 187
on Mysidfe, 271 on male Tanaids, 327
Norman and Stebbing, on Isopoda
of tlie Porcvpine, Sec, 326
Nothocaris, 238
Notophryxus,clypeatus,globularis,
lateralis, ovoides, 400
Notopoides latus, 143
Notopus dorsipes, 143
Notostomus, 245 perlatus, 246
« Novara,' the, Crustacea of, 77
Nyctiphanes, australis, Couchii,
norvegica, 263

paradoxus, 357 asellus, fossor,
murarius, punctatus, Simonii,
430
Onychophura, a small class of Arthropods, 3
Oodeopidse defined, 252
Oodeopus, 252; origin of the name,
253
Opercula'a, order or suborder of

;

;

;

;

;

;

;

;

;

;

Occiput, in Oniscoidea, 435
Ocypode, 85 arenaria, ceratophthaimus, rhumbea, 86
Fritz
;

;

Miiller's discu sion of,

87

Ocypodidae defined, 85
Ocypodiidea, alias Catometopa, 53
Oeidia, synonym of Gomeza, 76
(Ethra, 154
Glaus Magnus, pictures from, 25
Old Man's Face Crab, 75
Olencira prsegustator, 353
Oligoniscus monocellatus. 422
Olivi, pile of crabs described by,
111
Ommatocarcinus Macgillivrayi, 92
OniscidfB deined, 425
Oniscoidea defined, 420
Oniscus, the original genus, 318

;

Cirripedes, 11

Ophthalmic segment, 34
Oplophorus typus, armature

of,

2H
Oppian, on Pinnotheres, 100; his
ignorance of Squillidie, 282
Orbits, 51
Orchestia, littoral species of, 16
Orchestidae, short first antennee of
the Amphipod family, 36
Oreopliorus, 130
Orithyia, bimaculatus, mammillaris, 125
Orphania tenuimana, 252
Osachila, 127
Ostracoda, order of Entomostraca,
9 subdivision of, 10 a giant
;

;

species of, 31
Ostraconotus, 166
Otoliths, 36, 37, 182, 196
Ourachserus caudatus, 432

Ourozeuktes,
caudatus,
monacanthi, Owenii, 355
Corystes
of
cassivel
Ova,
annus, 74
of Eupagurus, 164 of Munidopsis, 177
of Caridea, 224
of
Schizopoda, 256; of Squillidie,
288
Ovaries, of the Stomatopoda, 279
of the Cymothoidae, 350 of theEntoniscidse, 405
of Ergyne
cervicornis, 414
Oxyrrhyncha defined, 104 spelling of the name, 105 manners
of, 112; lead among Crustacea
taken by, 118
Oxystomata defined, 123
Oyster Crab, the, 10 L
Oysters, eaten by the Shore Crab,
66; story of Pinnotheres and, 100
Ozius, ridges on endostcme of, 62 ;
Edwardsi. 63
;

;

;

;

;

;

;

;
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Pachygrapsus

PAU

marmoralus,

94

parasite of, 407
Packard, Dr. A. !S., on size of Phyllocarida, 31
Pactolus Boscii, a made-up species,
i06, 107

Paguridae defined, 159
Pagurioea defined, 155
Paguristes, 1G6
Pa;^uropsis, simply bent pleon of,
169
Pagurus, 159, 160 similimanus,
160; Bernhardus, cuanensis,
Dilwynii, fasciatus, ferrugineus,
;

Forbesii,

Hyndmanni,

laivis,

Prideaux, striatus, tricarinatus,
Thompson!, ulidianus, 161 arrosor, niegistus, 162
granulatus, 163
Paltfigyge, 410; affinis, Bonnieri,
;

;

Borrei,
de
Hoyli, 411

Mani,

fluviatilis,

carcinus, 28 Fajamaicensis,
lar, Leachii, minans, serratus,
squilla, varians, 247
Palajmonella, tenuipes, orientalis,

PatemoQ, 246

;

;

bricii, heterochirus,

247
Palsemonetes, exilipes, varians,
vulgaris, 248
Palestine, isopods of, 376, 429
Palinosyt.us, synonym of
Hiigelii, Lalandii, 196

Jasus,

hyPalinurellus, gundlachi, 197
bridica, 198
Palinuridaj defined, 1 95
Palinurus, vulgaris, 27, 195; tumidu^, 27, 19G
(tndopodal joints), of
'Palp'
the mandibles,
of
the
39
first maxilltB,
295, 316, 318;
of the first maxillipeds, 336,
;

;

340

Pantopoda,

Pycnogonida,

alias
sea-spiders, 3

Panulirus, author
latus, 35, 197

of,

197

;

penicil-

Paracrangon,

second trunk-legs
obsolete in, 225
Paracyclois,124 Milne-Edwardsii,
125
;

Paradoxides, genus of Trilobites,
27
Paralamprops, 295
serrato-costata, 309
Paralomis, 154
Pai-amunna bilobata, 380
Paranephrops, planifrons, zealandicus, 210
Paranthura, 332 Costana, nigropunctata, 333
Parapaguridffi defined, 166
Parapagurus, 166
pilosimanus,
bathymetrical range of, 167 associates of, 168
Parapasiphae, 252
Parapseudes latifrons, 320
Parasites 12, 17, 109, 128, 351,
353, 392
Parasfacidse defined, 209
Parastacus, 209
Paratanais, 323 Batei, forcipatus,
rigidus, 327
linearis, 328
Paratelphusa, 77
Parathanas, dccorticus, immaturus, 233
Paratya compressa, 241
Paratymolidge defined by Haswell,
139
Paratymolus, 139
Paraxius, 188
Parerythrops, 267 obesus, 275
Pariarabus typicus, amphipod of
tribe Caprellidea, 22
;

;

;

;

;

;

;

Parthenope horrida, 121
Parthenopidas defined, 120
Parthenopinea defined, 120

Palp, alias exopod, of the third
maxillipeds, 192, 194
Pandalidaa defined, 237
Pandalopsis, 238
Pandalus, annulicorois., breviros-

Pasiphae, synonym of Pasiphsea,
245 princeps, 28
Pasiphsea, Savigny's account of,
251 crisfata, sivado, 251 prin-

tris, Montagui, narwal, 238
Panopeus, Benedict and Eathbun
on the genus, 56

ceps, tarda, 252
Pasiphasidie defined, 251
description of thelyPaulson,

;

;

;

,
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PED
cum by, 216
by, lyi

;

PLA

term loricata used

gata,

longicornis,

muscorum,

pubescens, pulchella, 430 anomala, bucculeiitus, celleria, 431
;

Pediculus marinus, of Rondelet,
352 of Seba, 354
Pedunculata, order or suborder of

synonym of Trichoniscus, riparia, rosea, vivida, 422

Philougria,

;

127; pisum, parasites
upon, 128
Phlyxia, connection of, with Ebalia, 129
orbicularis, undecimspinosa, 130
Phoberus tenuimanus, 206
Phreatoicidae, 388
Phreatoicidea, a new tribe, 388
Phreatoicus described, 388 ausaffinities
tralis, typicus, 389
discussed, 390
Phryxiens, 393, 408
Phryxus (preoccupied, but hitherto
Philyra,

Cirripedes, 11
Pelocarcinus, synonym of Gecarcoidea, 80
purpureus,
Peltogaster, 402, 409
402 paguri, Rodriguezii, 403
Penaeid^e defined, 213
Penasidea defined, 213
canaliculatus, caraPenffius, 214
mote, monodon, semisulcatus,
memesculentus, 216
215
branaceus, siphonoceras, 217
the thelythe petasma, 215
cum, 216 the development, 217
Pengum, Eucopia aust rails obtained from a, 261
Pentaoheles euthrix, 200
Perteon, a'Aas thorax or trunk, 44
Perasopods, limbs of the five seg-

;

;

;

;

;

;

;

;

;

;

resupinatus,
longibranchiatus,
410;
fusticaudatus, 411
Phyllobranchiata, 155, 166, 180
Phyllocarida, a suborder of the
Branch'opoda, 9 palasozoic, 31
Phyllodurus abdominalis, 418
Phyllopoda, a suborder of the
Branchiopoda, 9 large species
of, 31
Phyllosoma, larval form of Scyllaridae and Palinuridte, 191, 198
Phy macerite, the ' t ubercle at
base of second antenna, containing external orifice of tho
retained), paguri,

409;

ments

immediately preceding
the pleon, 44
Pericera cornudo, 119
Periceridse defined, 119
Peripatus, genus assigned to the
Myriapoda, or to the Oxychophora, 3
Perrier, Prof. E., 103
Peryscyphis, trivialis, 433 meaning of name, 434
Petalidium, 221
Petalomera pulchra (family Dromidte), 136, 140
Petalomera preoccupied, declivis
(family Pseudocumidaa), 308
armiger,
Petalophthalmus, 267
268
Petalopus preoccupied, 308
Petalo^arsia, new generic name,
declivis, 308
Petasma, in Penaeidge and Sergestidfe, 215
Peteinura gubernata, huge tail of,

;

;

;

;

220
Petiver, name given to Scyllarus
latus by, 192
Petroiisthes Boscii, 173
Philoscia, Corsica, Couchii, elon-

green gland,' 255
Pigs hunting crabs, 159
Pilumnoplax, 93
Pilumnus, hirtellns, xanthoides,
64
Pinnixa, 103
Pinnophylax, 100
Pinnoteres, 99 meaning of name,
100
Pinnotheres, 99 stories about,100
;

i

;

ascidiicola, lithodomi, pholadis,

pisum, vetcrum, 101
Pinnotheridae defined, 99
Pinnotherion vermi forme, 408
Pirimela denticulata, 64
Pisa, 113; Gibbsii, tetraodon, tribulus, 116
Plagusia, habits of, 98 chabrus.
;
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PRO

depressa, squamosa, tomentosa,

99
Plakarthrium typicum, 36
Planes minutus, the gulfweed
crab, 9o, 99
Plastron, 52
Platj^arthrus Hoffmannseggii,

in

ants' nests, 429
Platyaspis typica, 309
Platybema, 233
explanation of
the name, 234
planirostris, rugosum or rugosus, 235
Platycopa, a suborder of Ostracoda, 10
Platygrapsus, 94
Platymaia VVyville-thomsoni, 110
Platymera, 425
Platyonichus, bipustulatus, iridescens, ocellatus, 67
Platysacus, larval form of Sergestes, 221
Pleon, 45
Pleopods, 45
;

;

Pleoticus, 218

Plesionika uniproducta, ophthalmic segment in, 34
Pleuracantha preoccupied, 380
PleurobranchiiB, 134
Pleurocrypta, galatese,
Hendersonii, porcellanffi, strigosa, 410
Pleurogonium, 380 inerme, rubicundum, spinosissimum, 381
Pliny's opinion about Pinnotheres,
100
Pocock, Mr. R. I., 184, 197
Podascon Dellavallei, 401
;

Podobranchiae, 134

Podocopa, a suborder of Ostracoda,
10

Podophthalma, the order, 7

;

de-

fined, 51

battledore
'front 'of, 71
Poecilostoma, a suborder of Copepoda, 10
Polperro, the geographical position
vigil,

of, 326
Polybius Henslowii, a great abundance of, 68
Polycarpinea defined, 228

;

baccata, typhlops,

£00
Polyonyx, 171
Pomatocheles, 170
Pontocaris, 228
Pontonia, custos,
grinae, 242

241

melea-

;

PontoniidfB defined, 241
Pontophilus spinosus, 226
forms of, 227

;

larval

Pontostratiotes
abyssicola,
an
abyssal copepod, 20
Porct-llana, 47 longicornis, platycheles, 171, 172; Robertsoni,
173; Creplinii, 406
Porcellanella, 171
Porcellanidie, 47, 171
Porcellaninea defined, 171
Porcellanides, 171
;

Porcellio,cristatus,dilatatus,l£evis,
lamellatus, Marioni, pictus, provincialis, scaber,
spinicornis,
laevis,
scaber,
distribution of, 428

427

;

extensive

Porciqnne, the, Isopoda of, 321,
326
Portumnus, 66 latipes, variegatus, 67
Portunidse defined. 65
Portunion mtenadis, 407 Frais;

;

sei,

Kossmanni,

Moniezii, Sal-

vatoris, 408
Portunus, arcuatus, corrugatus,
depurator, holsatus, marmoreus,
puber, pusillus^ tuberculatus, 66
Potamobia, fluviatilis, pallipes,
torrentium, 207
Potamobiid^e defined, 206
Potamonautes, 76
Praniza, synonym of Gnathia, 337
Praunus, 267 integer, 270; flexuosus, inermis, neglectus, 271
Preguediou, 282
Priority, recognition
of, advocated, 203
Probopyrus, ascendens, Giardi,
palgemoneticola, 416
Procletes, biangulatus, EUioti, 254
Promysis, 267, 275
Propodus, alias propodite, hand,
or sixth joint, 43
;

PodophthalmidEe defined, 71

PodophLhalmus

Polycheles,199
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PRO

SAB

Prosthete cannelee, 416
Protopodite, 36
Protosquilla, elongata, Guerinii,
287 larval form of, 290
Protozoa, 1
Protozoea, 217
Prudden, Mr. T. M,, on Gelasimus
;

minax, 91
Pc^alistoma, the
cutting margin
of the mandible,' 255
Pseudarmadillo carinulatus, 433
Pseuderichthus, larval form of
'

Eachitia

253

spinalis,

Eanina, scahra, 139

;

dentata, sea-

bra, serrata, 140, 141

Eaninidie, 140
Eanininea defined, 139
Eaninoides personatus, ] 43
Eathbun, Miss
on Panopeus,
56; on the Pericerid^e, 120

M

Eatlike,

,

on the

H.,

cray-tish, 84,

207
Eatlike,

Cymothoa lignorum of,

J.,

367

Pseudosquilla, 290
Psendibacus Yeranyi, 194

Eeaumur, on exuviation, 207
Eed Crab of the devil, 154

Pseudione, callianas-ae, confusa,
Dohrni, Fraissei, Hyndmanni,
insignis, 411
Pseudocalanus elongatus, parasite
on, 397
Pseudocarcinus gigas, 26
Pseudocorystes, 74 armatus, 75

Eegions of the carapace, 52
Eegulus preoccupied, 239

;

Pseudocuma,

cercaria, ciliata, longicornis, 307

Pseudocumidge defined, 307
Pseudo-mandibles of Gnathia, 336
Pseudornma, 267 Sarsii, truncatum, 269
Pseudomysis, 267 abyssi, 274
Pseudorhombila, 93
Pseudosiriella, 267 frontalis, 277
Pseudosquilla ciliata, 286
Pseudotanais, 323
Pseud ozius, Mellissi, 62 Bouvieri,
;

;

;

;

;

Breathing apparatus

Ehabdosoma armatum, a slender
species of Amphipoda Hyperidea, 30
Ehinoceros-whale, the, 25
Ehinoryctes mirabilis, 431
Ehipidura, or tail-fan, 46, 146
Ehizocephala, an order of Cirri-

pedes, 11

Ehoda, inermis, Jardineana, Easchii, 263
Ehomaleocaris, 242
Ehynchocinetes typus, 228
Ehyscotus turgifrons, 429
Eiver Crabs, 76

63
Pterelas, 349

adactylus, scutelEeraipes, 151
latus, testudinarius, 152
Eespiration, see Branchiae and

Eobber Crab, 158

-

Pterygotus, a genus of the Merostomata, 26, 27
Pterygostomian regions, 52
Pierygura, 146; reason for discarding the name, 147
Ptilanthura, 332
Ptychogaster Milne-Edwardsi, 178

Pycnogonida, some peculiarities of
the, 3, 4
Pylocheles, Agassizii, spinosus, 169
a synonym of
PylochelidEe, 169
Parapagurida^, 170
Pyrgoniscus cinctutus, 434
;

»

David,

Mr.

Eobertson,

observations on Cor3'stes cassivelaunus,
74 Cumacea found in the Clyde
Leptaspidia brevipes
by, 292
found by, 381
Eocinela, 348, 352 danmoniensis,
signata, 349 foveolatns, 350
Eondelet on Squilla mantis, 282
Eumph, or Eumphius, story attributed to, 142 his Cancer caninus, 143
on the cocoanut
crab, 158
;

;

;

;

;

;

septemcarinata,
Sabixea, 225
227 larval form of, 228
'

;
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SAN
Sandhopper, a

SOL

littoral

amphipod,

Sensory filaments, 37
Seraphim, 27

]6
Saophra, 353
Saophrid®, 351, 353
Bars, Professor G. O., on the
maxillary fan, 41
description
of Scyramathia Carpent eri, 118;
development of Macrura anomala, 178
of UpogeUia, 1(S6
on the Schizopoda, 257, 272;
Cumacea, 292, 313 Sphyrapus,
322; Leptochelia, 327; Cypro-

Sergestes, literature of, 221 ; atianticus, 221
Sergestidge defined, 221
Serolis, paradoxa, 357 antarctica,
australiensis, Bromley ana, Brongniartiana, carinata, cornuta,
elongata,
latifrons,
longicaudata, minuta, nesera, pallida,
septemcarinata,
trilobitoides,
tuberculata, 358
gracilis, 359

;

;

;

;

;

niscus cypridinae, 397,
Savart, 38
Savigny, 173, 251

Scalpellum

regium,
cirripede, 20
Scaphocerite, 38, 188
Scaphognathite, 41
JSchiodte

an

;

eyes

Sec.

;

;

arenosa, Hel-

Shore-hopper,the, a littoral amphipod, 16
Sicyonia, branchiae of, 218 carinata, 218
Siho maneki, meaning of the name,
88
Siphonostoma, a sub-order of
Copepoda, 10
Siriella, 267; Clausii, crassipes,
jaltensis, norvegica,
ar276
mata, Brooki, 277
Size, standards of, 24
Skeleton shrimps, 16, 22, 30
Slabber, Martin, on metamorphoses
of Crustacea, 59 on Macropsis,
273 on Eurydice achatus, 344

Kervillei, ornata, Parkeri,
spiritus, 271

Schizopoda, a sub-order of Podophthalma, 8 range in size of,
Bate's classification of, 223,
28
245 defined, 256
Sciacaris, 221
Sclerocrangon, boreas, cataphractus, salebrosus, 228
Scleropactes, 431
Scopimera, with a pane in the
leg, 102
globosa, 102
Scutuloidea maculata, 366
Scylla, 68 serrata, habits of, 69
Scyllaridse defined, 191
Scyllaridea defined, and choice of
the name explained, 191
Scyllarus latus, 192
Scyphacella arenicola, 422
Bcyphax, ornatus, setiger, 431
Scyra umbonata, 1 1

;

;

;

;

;

;

;

;

;

Sluiter, Dr. C. Ph.,

118
name, 119

Seal, devoured

;

;

;

tor,

;

;

of,

filled

;

with

Sea-spiders, 3
2,'

of

89; Euprognatha rastelliHippa talpoida, 150;
fera, 111
Upogebia affinis, 185
Squilla

origin of generic

by small crastacea,

stomach
21
shrimps, 227
Segments,

on manners

Oxyrrhyncha, 113
Smith, Professor S. I., on young of
Caucer irroratus, 61 ; PlatyoOcypode
nichus ocellatus, 67
Gelasimus pugilaarenaria, 86

Scyramathia Carpenteri, descripof,

;

;

leri,

tion

Pisonii, 97

;

distinction
of,
45 ; of
Corystes cassivelaunus, 72
of
the Oxyrrhyncha, 115; of Galathea, 175 of Gnathiidie, 335
of CymothoidaB, 350
of Sphseromidas, 362
Shore Crab, the Common, 65

Sexes,

on the Cymothoidae by, 351
;

359

Sesarma, 96
abyssal

and Meinert, great work

Schistomysis, 267

of,

Serolidje defined, 356

32

I

mantis, 283, &c.
Philippii,
siphonoSolenocera,
meaning of the
ceras, 217;
name, 218
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SOL

SYS

meaning of the
Suhmi, 200
Stiliform, origin of the word, 250,

Folenolambrus, 121
Spatuliform, 65, 71
Specimens, on collecting, 12

Stereomastis,

name, 201

meaning of the
aame, 130
Spencebatea abyssicola, BOG
Spermatozoa, in the Squillidae,
279
Sphasroma, serratum, 360
curtum, Hookeri, Prideauxianum,
Speiteophorus,

;

rugicauda, 361
Rphteromidge defined, 359
Sphaeroniscus, 433 Havomaculatus,
434
Sphyrapus, 321
malleolus, 321
anomalus, sen-atus, tudes, 322
Spider Crabs, 105
Spirontocaris, 234, 235; Granchii,
Gaimardii, pnsiola, spinuss, 236
Spiropagurus spiriger, 165
Sponge-dwellers, 17, 212, 349
Spongicola venusta, 212
Spurious females,' 109, 126, 128,
396
;

;

'

Squame,

alias scale, acicle, scaphocerite, exopod of
second
antennae, 38, 146, 188, 279, 316,
319, 377, 379
Squilla, 281; mantis, 282; ar-

mata, Desmarestii, empusa, 283
nepa, scabricauda, 284 larval
forms of, 289
Squillacea, Dr. Boas on, 279
sizes, 29
Squillidae, range of, 19
ophthalmic segment, 34 first
antennae, 38 defined, 279, 281
Professor,
on Carcinus
Stalio,
;

;

;

;

;

msenas, 65 Maia squinado, 112;
Lissa chiragra, 117; Calappa
granulata, 124
Stenetrium, armatum, fractum,
Haswelli, inerme, 379
Stenoniscus pleonalis, 432
Stenopid^e, 211
Stenopidea defined, 211
Stenopus, hispidus, 211 ; spinosus,
;

212
Stenorynchus, spelling

105
Phalangium, tenuirostris, 105
Stephanomma Goesii, unusual eye
of, 302
of,

;

311
Stilomysis, 267 grandis, 274
Stimpson, distinction
two
of
species by, 59 ; Latin description by, 418
;

Stochasmus, a conjecture rather
than a genus, 250
Stomach, on structure of. Dr. E.
Nauck, 47 M. F. Mooquard, 147
Stomatopoda, a sub-order of the
Podophthalma, 8 defined, 279
St. Paul's Rocks, land crabs at, 94
St. Peter's Sand, great crabs at,
26
Strauchia taurica, 308
Streets, Dr. T. H., on climl>ing
crabs, 158
;

;

Stridulating apparatus, 39, 64, 85,
92, 161
Strongylura, 325
arctophylax,
cylindrata, 328
Studer, Professor, on habits of
;

SerolidEe, 357
Stylamblys, 199, 255
Stylocerite, 188
Stylocheiron, longicorne,
gophorum, 265

masti-

Stylodactylidae defined, 250

Stylodactylus senatus, 250
Styloniscus, 421
Stymphalus dilatatus, 421
Subchelate, 45

Subgenera

criticised,

107,

129,

208
Suicide by a crab, alleged, 158

Sweden, marine fauna of lakes
23, 272, 372
Swimming appendages, 45,
180, 256, 279, 294, 383

in,

66,

Symbiosis, 168
Sympagurus, 166

Synarmadillo clausus, 435
Synaxes, 191, 197 hybridica, 198
Synaxidea, 46, 191
Syscenus infelix, 348
Syspasti, 425
Syspastus, a synonym of Helleria,
425
;
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TUR

TAB

Tabular

view, of the class Crustacea, 49 sub-order Brachyvira,
;

sub-order

54;

Macrura,

148;

larval Hquillidffi, 290; Cumacean
sub-order Isofamilies, 312;

314; Cymothoid group,
families of Epicaridea,
340
genera of Entoniscidse,
393
genera of the Oniscidae,
405
426; genera of the Armadillididffi, 433
Tachgea, crassipes, incerta, 346
Tail, alias pleon or post-abdomen,
45
Crustacea obTaUwian, the,
tained by, 153
Talitrus, a genus of Amphipoda,
poda,
;

;

;

16
Talorchestia, or beach-fleas, a
genus of littoral amphipoda, 86
Tanaella, 325
Tanaidee defined, 322; classification of, 9, 328
Tanais, 323 Dulongii, Edwardsii,
filum, tomentosus, vittatus, 326;
balticus, curculio, dubius, rhyn;

chites, 327

Tasmania, pitted against Van
Diemen's Land, 210
Tatos, name of the Birgus latro at

Samboangan, 158
Telson, 46 in Cumacea, 300
Testacea, distinguished from Crustacea, 5
;

Tetradecapoda, alias Edriophthalma, 7
Tetralia, Paulson on the genus, 65
Thalassina, anomalus, scorpionoides, 181

Thalassinid» defined, 181
Thalassinidea defined, 180
Thalassocaridae defined, 239
Thalassocaris, 239

Thaumastocheles zaleucus, 189;
claws of, 190
Thaumastochelidee defined, 189
Thaumastoplax, 102; last legs deficient in, 103
Thelphusa, 14 chilensis, depressa,
;

fluviatilis, perlata,

77

76

;

dehaanii,

Thelphusidae, 76
Thelphusinea defined, 76
Thelycum, the, 216
Themisto (preoccupied), brevispiuosa, louiiispinosa, 271
Thenus orientalis. 193
Thia, polita, residuus, 75
Thompson, Vaughan, on development of Crustacea, 59
Thomson, Mr. G. M., describes a
new genus of Schizopoda, 256
Thoracica, an order of Cirripedes,
11

Thcacipoda, 7
Thoracostraca, objection to the
term, 8
Thorax, 7, 32
Tiiranites velox, 70
Thyrostraca, alias Cirripedia, 6
il, 31

Thysanoessa,

borealis,

gregaria,

macrura,
neglecta,
longicaudata, 265

longipes,

264
Thysanopoda, Couchii, tricuspida,
263 neglecta, 264
;

;

Titanethes albus, 422, 425, 426
Toulouroux, 79
Trachea, 4, 423, 425, 426
Transmutation of species, 103
Trapezia, 65
Trapeziidse defined, 64
Crustacea taken
TracailU'ur, th
by, 118, 122
Trichobranchiata, 155, 165, 180,
',

191
Trichoniscus, 421

;

pusillus, roseus,

vividus, 422

Trichopleon ramosum, 378
Trilobira, an order of Gigantostraca, 10, 11, 27,357
Triticella flava, polyzoon parasitic
on Calocaris, 190

Troglocaris, a cave-shrimp, 241
Tropiocaridas, 239, 245
Tropiocaris, 245
Trunk, alias thorax, body, or
peraeon, 31
Tubercle, of second antennae, 38;
molar, of mandible, 39
Tubercles, in the Palinuridge, 195
Turkish saddle, 138
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TUR

YOU
Westwood,

Turtle Crab, 95
Tylaspis anomala,
species, 19, 166
Tylidffi

an

abyssal

de-med, 423

Tylos, 423 armadi llo, granulatus,
granuliferus, Latreillii, spinu;

iosus,

424

Tympana, 102
Typhlapseudes, 321
Typhlotanais, 324, 326
Typton spongicola, 242

UCA, 79 una, 84
Upogebia, affinis,

Windows

in legs
crab, 102

;

stellata,

deltJiura, littoralis,

0., on Gecarcinus,
84 />
White, Adam, genera named by,
197; his authority cited, 203;
species assigned to Hippohte
by. 235
Whymper, Mr. E., Isopods and
Amphipods found by, 14, 429
Willemoesia leptodactyia, 201

J.

185

186

Uropods, 46
Uroptyc'ius, 177
graciliraanus,
insignis, rubrovittatus, 178
;

and breast

of

a

Wood-lice, name applied to isopod
crustaceans, 13
Wood-Mason, Prof. J., on the
Gecarcinidse, 80; on young of
Paranephrops, 210
Wood s Hole, Massachusetts, 150,
185
Woodward, Dr. H., the terra thoracipoda proposed by, 7, on
an encysted Pinnotheres, lol
his Ceratocephalus Grayanus.
;

Valvifeka,

the

tribe

defined,

364

369

Vana

longiremis, 383

Varuna litterata, 96
Vaunthompsonia, 303

anomala,
301
Vaunthompsoniidse defined, 303
;

cristata, meridioralis,

Verges, position of, 45, 55. 104,
123, 146
Verrill and Smith, 67, 89, 185
Vertex, in Oniscoidea, 435
Virbius, 235,236; gracilis, viridis,
416, 417
Voracity of Crustacea, 21
Vulvas, position of, 45, 139, 146

Mr. A. O on Crustacea
from Singapore, 13()
Walking, crab's method of, de-

Walker,

Xantho, 56;
lus,

floridus, hj^drophi-

rivulosa, tubercuBouvieri, 63
Xanthodes, aihnity with Xantho
incisus,

lata, 62

of,

;

56

adventure with a crab,
70
Xiphocephalus, synonym of Rhabdosoma, 30
Xiphopeneus, sub-divided joints
of, 219
Xiphosura, an order of Gigantostraca, 10
Xyphicephale, 30
Xav'ier's

,

Young,

scribed, 58

Warty Crab, the great

broad,

192
Wai-ty Crab, the great, 121
Welier, Professor Max, on fieshwater decapods of the Pacitic,
23
We]] -shrimp, character of the araphipod, 14

of Cancer irroratus, 61;
of Corystes cassivelaunus, 74;
of Gecarcinus, 84
of Hippa
talpoida, 150; of Porcellana
longicornis, 172 of Palinurid«,
of Astacus americanus,
198
204 of Paranephrops zealandicus, 210 of Squillidse, 280, 288,
of Gnathiidae, 337
;

;

;

;

;
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ZUZ

Zanclifer caribensis, rediscovered,
144; orbits of, 145
Zenobia preoccupied, 374
Zeuxo preoccupied, 403: alphei,

Zia, melanocephala,paludicola,421

416

Zoea, a larval form, 59,
101, 150, 172, 204, 222

Zoology, domestic, 13
Zuzara, 361
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