XIV. REPORT ON THE MARINE ISOPODA OF NEW ENGLAND AND
ADJACENT WATERS.

By Oscar HARGER.

The following paper includes the species of Isopoda at present known
to inhabit the coast of New England and the adjacent regions, as far as
Nova Scotia on the north and New Jersey on the south. These limits
have been chosen from the fact that nearly all the marine collections of
this order made by the Fislh Commission have been from the New Eng-
land coast, except those from the Nova Scotia coast in 1877, while the
commission had its headquarters at Halifax. Previous to the work of
the Fish Commission extensive collections had also been made, mostly by
Professors A. E. Verrill and S. I. Smith, of Yale College, in the Bay of
Fundy and at other places along the coast as far south as Great Egg Har-
bor, in' the southern part of New Jersey. The collections thus obtained,
and others in the musewmn of Yale College, have, through the kindness of
Professor Verrill, been used in the preparation of this article. As there
has not yet been sufficient opportunity for the study of the Bopyride,
only a list of the known species of that family is included, and for this I
am indebted to Professor S. I. Smith. The species of the remaining fam-
ilies are described at length, and nearly all figured in more or less detail
in the plates accompanying the article. Throughout the article especial
reference will be had to the Isopoda of our own coast, and many pecu-
liarities of structure, not found in our genera, will be more or less com-
pletely disregarded. As the Oniscide are a tervestrial family, only a few
species, found usually, or only, along the shore are here included.

ISOPODA.

This group is an order of Crustacea, so named from two Greek words,
foos, equal, and =abs, a foot, from the general similarity of the legs
throughout, all being thoracic. The orderbelongs to the Tetradecapoda,
“fourteen-footed,” called also Edriophthalma, or “ sessile-eyed” Crustacea.
All of these terms, however, require modification when applied to the
animals included in this order, since in the genus Astacilla the anterior
pairs of legs are quite unlike the posterior, in Gnathia there are never
more than twelve feet, or legs, in six pairs, and lastly in Tanais and its
allies the eyes, when present, are not sessile, but articulated with the head,

or stalked, as in the higher Crustacea. It may, however, be sgt(ated that
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the relations of the Tanaide with the rest of the order are remote, and it
is perhaps doubtful whether they should be retained among the Isopoda,
especially as this family Qdiffers from the rest of the order in its mode of
respiration, as will be explained hereafter.

Although this order is not a large one its representatives are perhaps
more widely distributed than in any other order of Crustacea. Every
one is familiar with “sow-bugs” or “pill-bugs,” which are found even in
damp houses and in cellars, as well as under leaves in woods or under
almost any pile of rubbish among decaying vegetable matter. These
terrestrial species do, indeed, become rare in the colder parts of the world,
but are found as far north as Greenland. Other species less familiar, but
perhaps hardly less abundant, inhabit ponds and streams of fresh water,
and others are found along the shores of all oceans; yet others abound
among the marine vegetation of the shallow waters, or fix themselves
upon the bodies, or within the mouths of fishes and other marine ani-
mals. Species are found swimming free in the open ocean, and others
are brought up from the greatest depths to which the dredge has yet
penetrated.

It will be convenient to give here a brief general account of the strue-
ture of the animals eomposing this order, and an explanation of the
terms used in their description. Most of our marine species have a
greater or less number of the segments at the posterior end of the body
coalescent, but in the genus Cirolana they are distinct; the animals
are, moreover, of large size and very abundant in some localities; ref-
erence will therefore be constantly made to the figures of Cirolana
concharum, on plates IX and X, in illustration of the parts of the animal
and of the terms used. A few specimens of this animal will help mate-
rially in gaining a knowledge of the structure of the group; or, if speci-
mens of Cirolana cannot be obtained, a common “sow-bug? (Oniscus
or Porecllio) may be substituted.

The body appears to consist of fourteen segments, of which the first
is the head; thenext seven form the thorax, or pereion of Spence Bate,
and the last six the plcon, sometimes called the abdomen. Returning
to the head we find, looking from above, a pair of eyes—eaclh consisting
of a group of ocelli—and two pairs of antennary organs. Of these the
upper pair, or antennulie (pl. X, fig. 60), consist on each side of three
comparatively large basal sevgment-s, which, together, are called the
peduncle, or peduncular segments, and support a more slender and taper-
ing flagellum or lash, composed of a considerable number of short seg-
ments, decreasing in diameter toward the tip, and each, usually, bearing
a fascicle of set®, which are called by Fritz Miiller olfactory set, from
their supposed function. The antennulex are very small and rudimentary
in “sow-bugs” and their allies. Below the antennule are the antenna®
properly so called (pl. X, fig. 61 «), whick are also composed of a peduncle
and flagellum. The five basal segments constitute the peduncle, and the
following, usually much shorter and smaller segments, are flagellar.
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Underneath, the mouth is seen to be protected by a pair of organs
called maxillipeds (pl. X, fig. 62 «), with w hicl, for convenience of dissec-
tion, we shall commence t-he description of the parts of the mouth. The
five terminal segnents of the maxillipeds in Cirolana (numbered 1to5in
the figure) constitute the palpus, but this number varies in the different
genera. They are articulated to the external surface of the large basal
segment (m), usually proportionally much larger than in Cirolana, as in
Idotea phosphorea (Pl. V, fig. 28D, m), or in the ‘“sow-bug” where the
palpusis greatly reduced. The basal segment of the maxilliped is, in gen-
eral, produced internally beyond the origin of the palpus, and furnished
w1th strongly plumose or pectinated set® at the tip. Frequently along
its inner margin one or more short styliform organs are attached, as in
Jara albifrons (pl. I, fig. 5), while along its basal margin is a more or
less distinct suture, mdxcatmrr the epimeral segment of this organ, which
will be further explained. The basal segments of the opposite max-
illipeds meet along the median line, where their margins are nearly
straight, and to the base of the outer margin is attached a more or less
triangular external lamella (pl. X, fig. 62 a,1). The name ‘“maxilliped”
is frequently used for the basal segment only, which is often, as in the
“gow-bugs,” much larger than the rest of the organ and serves to cover
and protect the other organs of the mouth.

When the maxillipeds are removed we find two paxrs of maxxllee, the
outer and inner; of these the outer, or second pair (pl. X, fig. 610), are
in general of a delicate texture, :md three-lobed at the tip, the two
outer lobes being articulated to the basal piece, and all three lobes cili-
ated on their inner margins. The inner, or first pair of maxill® are of
a less delicate texture than the outer, and are hardly of the ordinary
form in Cirolana (pl. X, fig. 61 ¢); reference may, therefore, be made to
Synidotea nodulosa (pl. VI, fig. 35 ¢), where the two unequal lobes are
shown, the inner comparatively small, and supported on a slender pe-
duncle, curved inward, truncated at the tip, and bearing stout, curved,
pectinated sete; the outer much more robust and larger, similar in
general outline to the inner, but armed with stout, curved, denticulated
spines at the tip.

The mandibles (pl. X, fig. 61 d) are usually toothed at the apex, the
teeth being supported on a dentigerous lamella, which may be double
on one mandible, usually the left, and receive the lamella of the oppo-
site mandible between the two; below this lamella is often a comb of
pectinate setze, and, generally, a molar process, as in Janira alta (pl. ILI,
fig. 12 b, m). In many genera & threejointed palpus (pl. X, fig. 61 d, D)
is articulated to the external surface of the mandible, and, usually, the
téerminal segment of the palpus is more or less semxclrculzn, or curved,
and bears on its inner margin a very regular comb of sete (pl. IIT, ﬁg
12 b), apparently of service in cleansing the organs of the mouth. Thls
comb may be continued or repeated on the second segment, as in Qiro-
lana (pl. X, fig. 61 d, p). In the “sow-bug” and many other genera the
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mandibles are destitute of palpi. The oral opening between the mandi-
bles is defended by an upper and lower lip, or labrum and labium, which
are, however, median, and not paired organs, like the other parts of the
mouth.

The seven thoracic segments are of firm texture above, but softer
underneath. The dorsal surface is in general more or less rounded, and
in Cirolana is continued well down at the sides, where, except in the first
segment, it is crossed by a suture cutting off a quadrate, or somewhat
triangular piece, called an epimeron, or, in the plural, the epimera. The
epimera are well shown in the side view of Cirolana concharum (pl. IX,
fig. 58). They belong to the legs, and form a portion of the large prox-
imal segment called the coxa. Usually, however, the legs are figured
as in pl. X, fig. 62 b, without this segment, which adheres strongly to
the body; often, as in the first segment of Cirolana, the suture sep-
arating it disappears. The remaining six segments of the legs are more
slender, and are called respectively, beginning with the segment follow-
ing the coxa, the basis, ischium, merus, carpus, propodus, and dactylus,
the last being usually slender and curved, often bearing a curved spine
or claw at the tip, and, especially in the first pair, capable of flexion on
the propodus, so as to forin a prehensile hand. In the Tanaide, as in
many of the higher Crustacea, the propodus may be prolonged into a
digital process, against which the dactylus closes, forming a chela (pl.
XIII, fig. 85), or chelate hand, as in the lobster. In the Zgide and the
Cymothoide a greater or less number of the dactyli are strongly curved
or hooked, for the purpose of retaining firm hold of the host, on which
these parasitic species live. Legs thus constructed are called ancoral, as
in Livoneca ovalis (pl. XI, fig. 67d and e).

Of the seven pairs of legs attached to the thorax or pereion, the first
three have in general a resemblance to each other, and are often more
or less prehensile, while, as in Chiridotea (pl. IV, figs. 16 and 20), the
last four are more strictly locomotive organs; but to this condition
of things there are many exceptions, especially in the development of
the first pair of legs, which are quite variable throughout the order, be-
ing not even pediform in the males of the Grathiide, but two-jointed, in
our species, and lamelliform (pl. XII, fig. 76 d). Except in this family,
however, no confusion arises from speaking of the thoracic appendages
as the first to the seventh pair of legs, or thoracic legs, and in general
these terms will be used except where it may be necessary touse the
technical terms, gnathopods or gnathopoda and pereiopods or pereiopoda,
for these organs, as proposed by Spence Bate, according to whose system
the first and second pairs are called the first and second pairs of
gnathopoda* or gnathopods, and the remaining five pairs the first to
the fifth pair of pereiopoda or pereiopods. When necessary these
terms will be added as explanatory, having the merit of scientific
accuracy as well as applicability to other groups of Crustacea, where a

» See also Edwards, Aun. Sci. nat., ITT, tome xvi, p. 221-291.
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marked distinction of structure and function frequently occurs between
the organs homologous with the second and third pairs of legs in the
Isopoda.

In the adult females of this order there is commonly formed, on more
or less of the under surface of the thorax, an incubatory pouch for the
reception and development of the eggs. The outer surface of the pouch
is usually formed by four puirs of lamellic attached just within the
origins of the second, third, and fourth, together with the first or fifth
pairs of legs, and in the females of many genera, Sphewroma and Asellus
for instance, these lamellie may be observed in a rudimentary condition
oun the under surface of the thorax when not actually in use carrying
eggs or young. In Asellus, and in some other genera, they are found
upon the first to the fourth segments, instead of the second to the
fifth. In Anthura the incubatory pouch extends over only three seg-
ments, the third, fourth, and fifth; and in Astacille it is confined to a
single segment, being composed of a single pair of elongated plates
attached to the fourth segment. In Tanais a further remarkable va-
riation occurs, and the eggs and young are carried in sacs attached
to the under surface of the fifth thoracic segment, while in the closely
allied genus Leptochelie the form of the incubatory pouchis normal. In
the Guathiide and dnthuride, according to Spence Bate and Dobrn, the
incubatory pouch is formed by the splitting of the integument of the
inferior surface of the thoracic segments in the females, and for the dis-
charge of the young the outer lamella thus forméd further divides into
scales, one pair for each segment of the pouch. In Jwre, Epelys, and
probably other genera, a similar mode of development seems to occur.

The six segments of the pleon are smaller than those of the thorax,
often much smaller, and frequently more or less united, sometimes
consolidated into a single piece with scarcely any trace of division
above, but the number of pairs of appendages is generally six, show-
ing the composite nature of the apparently simple organ. Of -these
six pairs of appendages or pleopods, the first five are more or less con-
cealed beneath the pleon, and consist on each side of a basal segment
bearing two lainelle (pl. IV, fig. 19 ¢), of which the outer is the anterior
wlhen they overlap. These lamellwe, at least the anterior pairs, are
usually ciliated along more or less of their distal margins with long
slender plumose setie. In the males of most of the genera, the inner

amella of the second pair bears, articulated near the base of its inner
margin, a slender stylet (pl. IV, fi2.19 b,s).  This stylet seems to afford,
in many cases, specific and even generic characters.

The last segment, sometimes called the telson, has its pair of append-
ages specially modified, and called the uropods (pl. X, fig. 63). They
consist in general like the pleopods of o basal segment bearing two
lamelle, or rami, not being always lamelliform, and in the Tanaide they
are more or less segmented (pl. X111, fig. 86). One of these rami may
disappear, as in Spherona and in some of the Idoteide (PL. 'V, fig. 25 ¢),
where a further moditication takes place, and the uropods are so articn-
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lated to the inferior surface of the pleon as to fold together like a pair
of cupboard doors, forming an operculum for the protection of the more
delicate pleopods. Except in the ZTanaide, respiration is carried on by
means of the pleopods. :

In the Ascllide, Idoteide, and some other families two or mnore of the
segments of the pleon are united, so that, seen from above, the pleon,
like the head, may appear to consist of a single segment, as in Jara albi-
Jrons (pl. I, fig. 4), but the number of pairs of its appendages, usnally
six, remains as evidence of this consolidation. In like manner the
Lead is to be regarded as composed of several segments united, and the
number of such segments is indieated by the number of pairs of appen-
dages. In the Tanaide and many of the higher Crustacea, the eyes,
more or less distinetly stalked or articulated with the head, are seen to
be of the nature of a pair of appendages, which may be regarded as be-
longing to the first cephalic segment. The antennule and antenneoe
represent, respectively, the second and third cephalic segments, and, in
like. manner, the mandibles and two pairs of maxille represent the
fourth, fifth, and sixth segments of the head. A seventh segment is
indicated by the maxillipeds. This segment is regarded by Huxley as
‘properly thoracic* instead of cephalic, but, for purposes of description,
the segment and its appendages will be regarded as belonging to the
head, and the next segment considered the first thoracie.

This segment, like the following thoracic segments, is usually free,
and has the dorsal region well developed, but in the adult Gnathia it
is united with_the head, and still more closely so in the Tanaide. The
seventh thoracic segment is the last to develop, and in young Isopoda,
taken from the incubatory pouch, only six pairs of legs are commonly
found. In Guathia this condition prevails through life, and in the adults
the first pair of legs are also modified, especially in the males, so as to
quite lose their pediform character, leaving apparently only five pairs of
legs. Further modifications of structure will be described in the faw-
ilies and genera in which they occur.

The nomenclature adopted, as explained above, corresponds nearly.
with that proposed by Mr. C. Spence Bate in his Report on British
Edrioplthalma, and used by the authors of the British Sessile-eyed
Crustacea.

The length of an Isopod, in.the present article, is given as the length
of the body, exclusive of appendages, and is measured frourthe front
of the head to the tip of the pleon. When, as in Janira, the head is
produced medially into a “rostrum?” (see pl. 11, figs. 9 and 10), the meas-
arement is taken from the tip of the rostrum, which is a part of the
head, and not properly an ¢ appendage.”

Among the Edriophthalma or sessile-eyed Crustacea, the Isopoda may
in general be characterized as follows: Body depressed rather than
-compressed ; respiration carried on by means of the pleopods, of which the
last pair only are modified into uropods.

* Huxley, Anat. Inv., Am. ed., p. 276.
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The body is said to be depressed, or flattened from above, in distinction
from the form usually seen in the Amphipoda, where it is in general flat-
tened from side to side. An important exception to the ordinary mode
of respiration occurs in the Tanaide, as has already been mentioned.
‘In this family respiration takes place in two lateral cavities, situated
beneath the integument of a large eephalothoracic shield, covering the
head and first thoracic segment. In general, as the name of the order
indicates, the legs ate similar in structure and function throughout, as
in the ¢ sow-bug,” but may differ considerably, as in the Areturide, the
Munnopside, and the Tanaide.

The arrangement of the families in the present paper can only be re-
garded as tentative, and no higher grouping will be attempted further
than to indicate briefly the relationships of a few of the families to each
other. : ' :

The Oniscide may, on account of their aérial respiration, be regarded
as standing quite distinet from the remaining families, and should, per-
haps, be further divided as proposed by Kinahan. Asthey do not, how-
ever. come within the proper scope of this article, I have not attempted
to subdivide the family. The Bopyride have been placed near the Onis-
cide in deference to the opinions of Dr. Fritz Miiller. Having made no
study of this family myself I do not express any opinion as to the pro-
priety of separating it so widely from the Cymothoide, with which it has
usually been associated. The Ascllide and Munnopside are closely allied
to each other. The Idoteidw and Arcturide form a group distinguished
especially by their operculiform uropods. The above families correspond
nearly with the ¢ marclhieurs” or walking Isopoda of Edwards, and more
nearly with the ¢ gebende Asseln” of Miiller. They usually have the
antennulae much less developed than the antennsw, and the uropods ter-
minal or inferior, that is, attached to the end of the last segment, or in
the last two families to its inferior surface.

The Spharomide and Limnoriide are closely allied, and perhaps ought
hardly to be kept separate as families. The Cirolanide, Agide, and
Cymothoide form another group embracing o wide diversity of forms,
from the active predatory Cirolana to the sedentary and distorted Livo-
neca, and yet apparently connected by easy gradations. The remaining
families are gencrally regarded as aberrant, and form the “ Isopoda
aberrantia” of Bate and Westwood. They do not present any very evi-
dent relationships with the preceding. Of these the Anthwuride have
usually been associated with the Idoteidw or the Arcturide, or with
both. Except an elongated form, however, they do not appear to have
much in common with either of these families. According to Dohrn’s
observations they are related to the Grathiide in the structure of tho
incubatory pouch. The Guathiide have the head united with the first
thoracic segment, as in the Tanaide, but this last family is widely sep-
arated from the others, and doubtless ought to be regarded as forming
a distinet suborder, according to the views of Dr. Fritz Miiller.,
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The arrangement of the families adopted, and to a certain extent their
affinities, are indicated in the subjoined table, in which, however, as
throughout the article, special reference is had to the representatives of
the order in New England waters, extralimital species, genera, and even
higher groups, Apseudes and the Serolids, for example, being disre-
garded. The arrangement will be seen to considerably resemble that
of Dr. Fritz Miiller. I have placed the Zanaide at the other end of the
order, partly, however, from the necessity of a lineal arrangement.

SYNOPTICAL TABLE OF FAMILIES.

1. Respiration pleonal; legs not furnished with a chelate hand.
1. Legs in seven pairs.
a Antennule smwall or rudimentary; antenng longer, often much elongated.
t Uropods terminal, sometimes rudimentary, rani mostly styliform.
Legs ambulatory; antennule rudimentary ; respiration aerial.
1. ON1sciD.E, p. 305
Legs prehensile ;' sexes very unlike; adult forms degenerate; para-

BItIC cercreraccrancacsocncecocecarnme veeceeess----11. BOPYRID.E, p. 311
Legs ambulatory or prehensile; segments of pleon united ; antenna with a
multiarticulate flagellum...... ..... e emeomecenenan III. ASELLID.E, D. 312

Last threc pairs of legs natatory; segments of pleon united; antennu with
a multiarticulate flagellum...._._.............IV. MUNNOPSID.E, D. 328
+1 Uropods inferior, operculiform.
Legs prehensile or ambulatory, not ciliated.ec.u. ..o, V. InoTEIDZ, . 335
First four pairs of legs ciliated ; last three pairs ambulatory.
V1. ArRCTURID.A, P. 361
b Antennulx and antenna: subequal; body not clongated.
t Uropodstlateral, with one ramus obsolete or subrndimentary.
Antennulie and antenne well developed; pleon of two segments; uropods

with one movable TAMNS ceceaeancecenaannnns VII. SriaERroMIDAE, p. 367
Antennule and antenn:e short; pleon of six segments; outer ramus of uro-
pods small. ..ot aa e, VIII. LiMNoRuDA, p. 371

1t Uropods lateral, distinctly hiramous; rami mostly lamelliform.
Mouth carnassial; legs not ancoral; antennulwe exposed in front; pleopods
CHAtedeenn coeesececccenecceecanacnanace eoeaonn. IX, CIROLANIDE, p. 376
Mouth suctorial ; first threo pairs of legs ancoral; antennuliv oxposed in
FIONE v coev eemcaenmce coesacescnnacmencncmes cone smnnesXe JEGIDE, P. 352
Mouth suctorial ; legs all ancoral ; antennul: concealed at base by the pro-
jeeting front; pleopods naked...o. ... ... XL CYMOTHOIDE, p. 390
¢ Antennulic and antennie subequal, or antennula much tho largest in the males;
bLody cylindrical, elongated.
t Uropods lateral and superior.
Legs ambulatory or prehensilee.oven oooeen s oeoo. XIL ANTHBRID.E, p. 396
2. Legs in the adult jin six, apparently only five, pairs.
Five pairs of legs ambulatory ; antennulic and antenni subequal,
XIII. GNATHIIDA, D 408
II. Respiration cephalotheracic; first pair of legs terminated by a chelate hand.
Legs awhulatory and prehensilo; head united with the first thoracic seg-
ment ; anteunular flugellum singlo...voonon-- 2. X1V, TaNAIDE, p. 413






