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EDITORIAL NOTE.

Tue Report on the Crusracea Macrura, by C. Spence Bate, Esq., F.R.S.,
forming Part LIL. of the Zoological Series of Reports, occupies the whole of
the present volume, the text, which consists of 1032 pages with a large
number of woodecuts, being bound up separately from the 157 lithographic
plates. The collection was sent to Mr. Spence Bate in December 1877, so
that the preparation of the Report has engaged his attention for over ten
years. The Manuscript was received by me in instalments between the 9th
December 1880 and the 20th March 1888.

An Appendix to this Report by Dr. P. P. C. Hoek treats of a parasitic
Crrripep, Sylon challengerz, attached to a Macrurous Crustacean, Spirontocaris
spinus. This Appendix is accompanied by 2 lithographic plates. The
Manuseript was received by me on the 14th May 1887.
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FRRATA.

Page xxxiii, line 8, for “ Cancrinos” read “ Cancrinus.”

Page 7, line 16 from below, for “ Trip@a” read “ Trypza.”

Page 11, line 4, for “ Callocaris” read “ Calocaris.”

Page 46, line 11 from below, for “ Callocaris ” read “ Calocaris.”

Page 88, line 6 from below, for “ gundulachi ” read “ gundlachi.”

Page 104, line 9 from below, for “ enthrix” read “ euthriz.”

Page 219, line 17, for * Euphauside ™ read * Euphausiidee.”

Page 345, line 1 from below, for “ Sciacarus” read “ Sciacaris.”

Page 497, line 3, for “ Plesionika ” read “ Nothocaris.”

Page 582, line 5 from below, for “ Caradina ” read “ Caridina.”

Page 644, line 5 from below for “ Station 164A ” read “ Station 164p.”
Page 644, line 4 from below, for “1200 fathoms ” read “ 410 fathoms.”
Page 644, line 3 from below, delefe “ associated with Nothocaris rostricrescen



THE

VOYAGE OF H.M.S. CHALLENGER.

ZOOLOGY.

REPORT on the Crusracea Macrura collected by H.M.S. Challenger during
the Years 1873-76. By C. Seence Bate, F.R.S., &e.

PREFACE.

Tae Crustacea Macrura brought home by the Challenger Expedition were placed in my
hands for examination and description by the late Sir C. Wyville Thorson, and the
progress of the work has gone on under Mr. John Murray, the present Director of the
Challenger Publications. The specimens, which were obtained by the dredge, trawl,
tow-nets, or by other means, number about 2000, and, arranged according to species and
localities, are preserved in about 400 bottles. All these have been carefully examined,
the relative numbers of the sexes in most cases determined, and the anatomy and struc-
ture of one or more specimens of each species studied and figured, except where the
specimens were too few to allow of their being broken up and dissected.

In making both the descriptions and drawings I have always felt that I was
dealing with specimens of more than ordinary interest, since they were in many
instances obtained from localities which are not likely to be again explored for some
time, and which are scattered over a vast area of the Atlantic, Pacific, and Indian
Oceans. Here I wish to express my indebtedness both to Mr. T. Wemyss Fulton, M.B.,,
of the Challenger Editorial Staff, and to Mr. J. C. Richards, the former for his aid in
watching the Report through the press, and the latter for his careful rendering of my
drawings on the stone.

During the cruise, which lasted over three years and extended to some 70,000 miles,
Macrura were obtained at 140 of the 277 stations at which trawling or dredging took

place, in depths varying from 20 to 3000 fathoms, or, including those collected by the
fﬂw—_nﬂt, from the surface down to about four miles.
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INTRODUCTION.

NOMENCLATURE.

Before entering upon the description of the structure of the many forms which I
have to elucidate, it is necessary that the system of nomenclature which I have adopted
should be clearly set forth and understood. It is the same as that which was used by
Professor Westwood and myself in our History of the British Sessile-Eyed Crustacea,
and which has since been extensively employed by naturalists.

I have invariably adopted the terms proposed by others when they appeared to
possess clear homological value, and have only abbreviated most of those of Professor
Milne-Edwards in order to avoid redundancy,—for example, in the terminology applied
to the various joints of the oral and ambulatory appendages. Some of the terms
in common use I have ‘observed to be a frequent cause of confusion, even in printed
descriptions, from their similarity in sound. I allude to the terms *‘endopodite,”
“exopodite,” “apopodite” and ‘ epipodite,”—the last three being applied to branches
of the first, a fact which is not at all brought out by their respective names.

The nomenclature here employed appears to be of universal application to the whole
of the Crustacea, and avoids the necessity for roundabout explanation, which so
frequently destroys clearness of description.

In the definition and diagnosis of species I have confined myself to the systematic
terms as given in the accompanying table, but when writing where less exactitude was
necessary, I have generally used the more popular expressions.

The nomenclature of the parts is shown in the accompanying woodeut (Fig. I.) of
an ideal Macrurous Crustacean, in which the appendages are represented of several
characteristic forms. .
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F1z. I.—Showing the nomenclature of the various parts,

Fr. Frontnl region. A-=E. Cophalic somites.

@r. Gostric region. F-0. Thoracic or pereionic somites,

Cr. Canliae region. PV, Pleonic somites,

Hr. Hepatic region. s, Bupracrbital tooth,

Ggr. Antennal or green gland region. ad,  Fivst aoteunal tootl.
Ophthalmus, Eye.

Qcellus, . .
a. Ophthelmepod,

Metope, .

b, First antenna, .
Blepharia,

pe. Prosartema,

ste. Stylocerite, .

¢. Second antenna
Se. Scaphocerite,
Ph. Phymacerits,
An. Ancecerite,

e, Epistomo,

eg. Cheiloglossa,

A little egye, distinet from the main organ of vision.
The appendage that supports the main organ of vision ; it ipeludes the eye, the peduncle,
and the pedicle. Adapted from Podophtiialmitus (Stimpson).

From pérwwov, face, being that portion of the frontal surface in which the antennm are
situated (Huxley).

Or antennule.

Fringe of bairs that surrownd the mergin of the depression in which the eye Jodges on the
upper surface of the first joint of the first antenna ; from Bhedhapis, eyelash.

Appendage connected with the inner side of the first joint of first pair of antenns:;
mpocdprypa, appendage.

Style or large spine on outer margin of the first joint of the first pair of antennee; orides
and xépas.

Scale-like appendage of the second pair of antenn (after Milne-Edwards).

Tubercle at baso of second antenna, containing external orifice of the green gland ; ¢ipua,
tubercle, and xépas.

A curved process attached to the peduncle of the second peir of antennm in Benthesicy-
mus ; from dyxy and xépas.

Oseeons pertion of the metope thot Yies immedintely im front of the oral aperture {Milne.
Edwards).

Anterior lip. Membranous protuberance that lies in front of the mandibles and is con-
tinved urder them ; xefhos, lip, and y\@ooa, tongue,
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mb,

Pd,
Ar,

.

prk.
ptk.
plk.

Metastoma,

Siagon, . .
Synaphipod, .

Apophysis, .
Panlistoma,

1st singnopod, .
2nd siagnopod,
3xd slagnopoed,

Coxa, . . .
Basis,

Tschinm,
Meros, .
Carpos, . .
Propodos, .
Dactylos, .
Ecphysis, .
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Posterior lip of authors. Membranous appendage that lics behind and over the mandibles
(Huxley).

Mandible, swydy, a little jaw (after Westwood and Bate).

Appendage attached to mandible; from cwagnjs, continuation, weis, foot. This name is
suggested as being homologically true. Popularly called * palp.”

Internal process of the mandible (Huxley).

Cutting margin of the mandible ; from Yalis, scissors, erdaua, mouth.

Or maxilla.

Or maxilla.

Qr let maxilliped.

First joint of any appendage from @ to v abbroviated from coxagoathite and coxapodite
of Milne-Edwards.

Second joint of any appendage from a to v, instead of basignathite and basipodite of
Milne-Edwards,

Third do. do. ischiognathite and ischiopodite do.
Fourth do. do. merognathite and meropodite do.
Fifth do. do. carpognathite and carpopodite do.
Sixth de. do. prognathite and propodite do.
Seventh do. do. dactylognathite and dactylopodile  do.

Branch of any particular joint, from Exguois, as coxeephysis, o branch springing from
the coxa; baseephysis, o branch springing from the base. The former is synony-
mous with epignathe and epipodite of Milne-Edwards, and sometimes with the
podobranchia of Huxley, when it is connected with a branchial plume as in
Homarus, &e. Tho latter (basecphysis) is synonymous with exognathe and exo-
podite of Milne-Edwards, and is preferred because it more clearly identifies the true
relative position of the structure howologically.

Mastigobranchia, The branchial lash ; from pdorié, whip, and Bpdyxee, gills. It is synonymous with epi-

FPodobranchia,
Arthrobranchia,

Pleurobranchia,
Pereicleis, .

Peltecluis, .

Pleocleis,

phm. Pelasmn,

54,

g8

Thelycum,
Stylamblys,

Cincinnulus,
Dimresis,

Rhipidura, .

Telson, . .
Brephalos, .

podito and epignathe of Milne-Edwards, and sometimes part of the podobranchia of
Huxley, and with apodemata, MacCoy, and flabellnm of old authors.

A branchial plume attached to the coxa (Huxley).

A branchial plume attached to the membranous articulation between the coxa and the
body of the animal (Huxley).

A branchial plame issuing between the somites of the pereion (Huxley).

Tubercle attached to the lnst somite of the pereion that secures the carapace posteriorly ;
from pereion and xheis, bolt.

Tubercle attached to the posterior margin of the carapace; from wé\ry, shield, and
xheis, bolt.

Tubercle attached to the first somite of the pleon, and precludes the carapace from being
raised posteriorly.

Membranous development attached to the first pair of pleopoda in the male; from wéraoua,
o curtain,

Structura on the ventral surface of the pereion peculiar to fomales; from feAuné.

A small process attached to the inner branch of the pleopod ; from ervhos, style, and
dufAis, blunt,

Small hooks attached to the stylamblus, from xwuavdos, a curl (Sars).

The rr]]i_vi_ai_un in the outer branch of the posterior or caudal pleopod ; from diuaipecs,

ivision.

The posterior pair of pleopoda and the telson, when these parts are developed as in the
Macrura ; from forls, a fan, and ofpd, tail.

Terminol somite of the pleon.

Name used for the young just s it quits the ovum, in whatever stage.

Througbout the Report the somites are recognised by capitals, and the corresponding
appendages by small lettera
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REPORT ON THE CRUSTACEA MACRURA. vii

MORPHOLOGY.

Milne-Edwards laid it down in his earlier writings that the type of the Decapod
Crustacea consists of twenty-one somites, of which the anterior seven belong to the
cephalon or head, the posterior seven to the pleon or abdomen, and the intermediate
seven to the pereion or thorax.

Dana admits that there are normally twenty-one segments, and twenty-one corre-
sponding pairs of appendages, the posterior seven of which belong to the pleon. But he
says that of the remaining fourteen pairs, only five are subservient of loeomotion, the
other nine being organs of special sense or in relation to manducation and placed about
the mouth. In reaching this conclusion, Dana was guided by the results of his examina-
tion of the Brachyura and higher Macrura, in which the nervous system is most highly
centralised.

From the study of development as well as of the adult structure of the more simple
forms of Crustacea, I previously adopted and maintained the view put forward by Milne-
Edwards. But since then, from the examination of extensive series of Crustacea of all
groups and types, and of many forms in different stages of development, I have been
led to reconsider this conception of the structural relationship of the several parts.

If we turn to the development of the Synaxidea we find some of the most instructive
examples of crustacean form. In this group the animal leaves the egg far advanced
beyond the Zoea stage, and exists in what Anton Dohrn calls the Megalopa stage;
although in character it is far below the form to which Leach originally gave that name,
and which was ultimately shown to be an advaneed stage of a young Brachyura. It
is extremely thin and very translucent, and a more advanced form has been named
Plyllosoma by Milne-Edwards. At the period when it is hatched it is about 2 mm.
in length (Pl XIIa. figs. 1, 2), and is distinctly divided into three separate parts. The
anterior portion or cephalon is broad and shield-like, and represents the future carapace
of the adult ; the second portion or pereion is also broad and dise-like, and it was upon
the characters of these two divisions that a supposed family was established by Milne-
Edwards under the name of Bicuirassés; the third portion or pleon is a narrow terminal
process.

The cephalon consists of the ocular, the two antennal, the mandibular, and the first
post-oral somite (Pl XIIs. fig. 1; Pl XIlc. fig. 2). The two anterior somites, as shown
in the adult animal, are separate from those which form the large dorsal shield er
carapace. Studying the development of the Phyllosoma still further in various species,
we find that the succeeding somites are distinet from the cephalon and together compose
the pereion ; consequently the whole of the appendages attached to this division must be
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pereionic, and it would therefore appear that there must be five somites (A to E) only
‘belonging to the first division or cephalon, nine (F to O) to the second or pereion, and
-seven (P to Z) to the third or pleon.

In the mature forms the encroachment of one part on the other is so marked and
conspicuous that several of the more crowded appendages lose their simple character and
adapt themselves to the funetions of those with which they are brought into closer aftinity;
thus the anterior pairs of pereiopoda, which are true feet in the simple forms, become
hands, and then in still closer resemblance to the oral appendages, until in the more
highly developed forms the second pair of gnathopoda loses its pediform character and
becomes in the Brachyura little more than opercula, covering the mouth. Another
fact brought out in the study of these and other immature forms during the progress
of their development is that the carapace is structurally independent of the pereion,
in which the somites are complete in the young condition, as may be seen in the
series figured in Pls. XIIa., XIIB.,, XIIc., XIIp., but that as the animal increases in
size the carapace of the cephalon encroaches upon and covers over the surface of the
pereion, the dorsal arc of which ceases to be formed; and thus the carapace appears
as part of the pereion which it covers. But this is not always the case, for in the genus
Eucopia nearly, if not all, the somites of the pereion are perfect, while the carapace
overlies them all. In this case, however, the pereion is of a soft and membranous
structure, and has therefore little protective value, whereas in the stronger forms, the cara-
.pace forming an efficient protection, the inner calcified structure of the somite is not wanted.

The carapace is also capable of fulfilling offices that simple somites could not carry out.
It forms a great shield that is capable of protecting a greater or less portion' of the
animal, varying from the entire body in some of the Brachyura to but little beyond the
cephalon in Lucifer. _

This protective character is further exemplified in the Macrura, particularly in the
fast swimming forms, by the development of a long rostrum at the anterior extremity,
which is evidently intended to break the force of any body with which it may come
into contact, and so protect the eyes and sensory organs from injury. The rostrum may
also in some cases be used as a weapon of offence, the teeth that adorn it increasing its
value in this respect ; in some cases the latter have a retaining power, when, as in Notho-
caris spiniserratus and Odontolophus serratus, the teeth are supplemented by numerous
small reversed teeth attached to the others.

The rostrum is generally firmly fixed and rigid, but in one or two genera, such as
Pantomus and Rhynchocinetes of A. Milne-Edwards, the rostrum has an arti-
culation with the frontal margin of the carapace, and seems to bave the power of
movement to a slight extent in any direction at the will of the animal; this modifica-
tion can be due only to one purpose, that of receiving the shock of an approaching
enemy directly on its point rather than obliquely.
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The teeth also that are placed upon the frontal margin of the carapace are probably
less offensive than protective, since they generally are situated at points where muscular
attachment is required, and the strength of the integumental tissue is by their presence
increased. '

Although the carapace has the capacity of being elevated posteriorly at the will of
the animal, it is nevertheless generally kept in position by strong points of resistance, and
these vary in form, position, and character in different families and perhaps in genera
also. In Palinurus they exist as large, flat, button-shaped tubercles on each side of the
pereion and are inserted into hollow cavities on the under surface of the carapace, and
the power of retention is very great. To such a tubercle I have applied the name
pereicleis, since it bolts the carapace to the pereion (Pl. XII. fig. 1, Palinosytus'; fig. 2,
Panulirus).

In other genera, such as Thaumastocheles (P1. VI.), Ibaccus (PL. VIIL.), and Pentacheles
(PL. XVI. fig. 4), there is a process or tubercle on the pleon that overlaps the carapace, and
keeps it in position. This I have named the pleocleis. In some few instances, as in
Willemesia, the tubercle originates from the posterior margin of the carapace and lodges
in a groove or hollow in the surface of the first somite of the pleon ; this I have named
the peltocleis. But in many genera the carapace is produced posteriorly on each side to a
considerable extent, and while overlapping the first somite of the pleon is itself over-
laid by the anteriorly projecting wings of the second somite.

The Branchim.—The great value of this power of securing the carapace is that
it gives protection to the branchie which are placed beneath it.

Where the carapace does not exist, the branchi® are of a more simple character and
are generally pendent from the leg, as in the Amphipoda, or attached to other parts of
the animal, as in the Squillide and Isopoda, or are absent altogether as in Lucifer. But
in the well-developed forms of Macrura the branchie assume a higher character than
mere appendages of the legs.

It is true that one pair (the podobranchis) belong to the first or coxal joint of the
legs, and these are developed largely and most constantly in the normal group of the
Trichobranchiate division, being absent only in two genera, and in some of the normal
forms of the Dendrobranchiata, as in the genera Benthesicymus, Aristeus, and their near
congeners ; but they are absent in Pensus, Sicyonia, and Sergestes, and rudimentary in
Haliporus. _

In the Phyllobranchiate division the podobranchial plume is invariably absent from
all the pereiopoda, but it is present—except in only a few genera, such as Nika, Crangon,
and Glyphocrangon—on the first pair of gnathopoda, and in the fresh-water genus Atya

' A. Milne-Edwards having employed Palinustus for the nawe of a new Scyllarid, I bave changed the name of my
genus from Palinostus to Palinosytus. y ' ; .
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it is present on the second pair also ; and these are never present without being attached
to a mastigobranchial appendage. This is true of each separate division, both normal
and aberrant, with the following exceptions :—viz., Cheramus in the Trichobranchiata,
Latreutes and Atya in the Phyllobranchiata. Of these the two former are small
specimens, and the mastigobranchia may have been overlooked, and it is present on the
second gnathopod in Atye.

In the genus Stereomastis there is only one mastigobranchia, and that is attached
to the second pair of gnathopoda and is in a rudimentary condition (p. 158, fig. 37);
there are, however, four podobranchiz attached to the anterior four pairs of pereiopoda,
but in this genus they are projected on a stalk and the mastigobranchia has become
obsolete and the podobranchia reduced to a degree, which appears to be further advanced
than is.seen in Pentacheles euthrixz, where the mastigobranchiz exist as plates of exquisite
delicacy.

In the family Astacidee the majority of the genera are tabulated as having six pairs
of podobranchis and only one mastigobranchia, Cambarus and Astacus having none ; but
the fact is that the mastigobranchia in this family is connected with the podobranchial
plume throughout the whole of its length in the manner shown in Pl XXVIL fig. 1,
pb, and in fig. 1m”. This [ think may be understood from o knowledge of the fact that
in their development the mastigobranchial plate and the podobranchial plume commence
in one sac, which afterwards divides by forming a branch that is without branchial
filaments, as may be seen in Pl. XIIs. fig. 4, . But whether they be united or distinct
from the branchial plume they fulfil the same office, that of separating one set of
branchial appendages from another, and sending long serrate hairs between the fila-
mentose rods, and thus keeping them free from undue lateral pressure, as may be seen
in P1. VIL figs. 1 and 1 bs, and Pl. XXVIIL. pd.br.

In many instances, especially where the podobranchize are not developed, the mastigo-
branchiz are small ; but though small they can scarcely be considered as rudimentary,
seeing that they are developed upon a general plan, and that one of usefulness. Iu
Pl. CVIL. fig. mb., and P1. CVIIL fig. +”, where they are figured as developed with a hook
at the extremity, varying in form, they reach only to the extremity of the next suc-
ceeding branchia, and sometimes, as in Atya (Pl. CXIX. fig. 1), they terminate in a brush
of long hairs that penetrate between the plates of the different plumes.

The arthrobranchis, or those branchise attached to the membranons articulation that
connects the legs with the body of the animal, are the most abundant and very constant
throughout the Macrura. They appear to be present in all the genera alluded to in this
Report, with the exception of Pontophilus, Sabinea, Pontocaris, Nika, Paralpheus,
Synatpheus, Latreutes, Hippolyte, Spirontocaris, Hetairus, and Pontonia. There is only
one arthrobranchia in Alpheus, and that is attached to the second pair of gnathopoda.

The pleurobranchie, if not the most numerous, are perbaps the most constantly
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present, being absent only in those genera of the aberrant Trichobranchiata that
approximate to the Anomural type; but, strange to say, Cherroplatee, or the most

Anomural form of the group, has three pairs of pleurobranchie.
These statements will, however, be better understood by an examination of the

following tables, which are compiled from a large series of specimens of different species
of the several genera :—

g : y
= 8
28|35
. g|5|8|¢&
Tribe. Group. Family. Genus. 2|8 E E
{=T]
2152 |2
S|B|E|2
=3 -V I -
TRICHOBRANCHIATA | AbernaNTiA | PYLOOHELID &, Cheiroplaten, ) 3
THALASBINID.LE, . Thalassina, 5| 4112
Callianasse, 1|..[|10
CALLIANASEID.E, ) Cheramus, 1 8
Svallasis, . 9
) Pararius, G| 4|10
Axnip. { Eicoriarius, ps 4 8
THAUMASTOCHELID X, Thaumastocheles,| 6| 5[ 10| 4
NorMALIA SOTLLARIDGE, lhaccus, . 6| 6|12 4
LPanulirus, 6! gll0] 4
PALINURIDE, { Palinurus, 6| 6l10] 4
I’ Polycheles, 6| 4| 8| 4
: Pentacheles, 5| 4| 8| 4
Ervonina, . "1 | Stereomastis, 1] 4| &8 4
Willemmsia, 5 4| 8| 4
i Phoberus, 6| 6|10 4
HouariDz . .+ | Nephropsis, 6| 5| 8| 4
|| Nephrops, 6| 5|10 4
[| Paranephrops,} 1].6|11| 4
Astacopeis, .| 1| 6|11 4
Cherapa&:;’ 1| 6|11 4
Astacoi 1 6 9 1
Asraoinsz 1| Fngeens? . 1l elnnl 4
Astacus, . .. | 611 1
Parastacus, 1| 6|11 4
[ Cambarus,! e | 611 ...
STENOPIDE,. { ﬁfgﬂmap.m,!. ; i }; g

! According to Huxley.
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& . . i g 1
S| &35 )|z2
, AEAER
Tribe. Group. Family. Genus. 'E; ﬁ J- E
=|(2|E|®8
JEIEE
Rl Tl
DENDROBRANCHIATA | NorMaLia Penaus, . 50...(11| 7
Pleaticns ) 6] 1|11]| &
Artemesia, 4 1)11] &
gffx.ﬁp{rrus, Gl 312l g
ieyonia, . 5..| 6] 6
PENZIDA, Hemipenszus, 5 sf11] 6
Ariateus, . 6| 5 |11)] 7
Hepomadus, 51 4|11 7
Denthesicymus,. | 6| 5|12 | 6
| | Gennadas, 6| 512 7
Sergestes, . 4
SERGESTID X, .4 | Acefes, 9
Lucifer, . 0
PHYLLOBEANCHIATA | NorMaLiA Crangon, 2 21 4
_ Pontaphilus, 21 1]1...] 6
CrRANGONIDE, ‘1| Sabinea, . 5| 1 8
Pontocarix, 1|1 6
Glyphocrangon 4| 6
NIigIDGE, { Nika, . " 5
Alpheus, . 7 1| 5
ALPHEIDE, . .= | Paralpheus, 1| 1]...| 5
Synalpheus, .| 1| 1 5
Latreutes, .| .| 1 5
Hippolite, 1 4
‘I. Spivontocars, . | 5| 1 p g
HierorLvy Nouticaris 61t
TIRE ) Hetaims,., 4| 1]...| B
Chorismus, 4| 1| 1} 5
Merhippolyte, . | 6| 1| 5| 8
|| Amphiplectus, . | 1| 1| 4| B
Heterocarpus, .| 6| 1] 8]
Plesionikat .| 6 1|3 ;
Pa¥parip ]| Nothocaris 6
& Pandalus, ’ 6| 1| 6| 5
Chlorotocus, 6|..| 6| 6
|| Dorodotes, 6] 1) & 6
Povtoniina, Pontonia, 4
e

! The name Philonicus, which was origi : : -
Pleoticus, from =hwories., originally given to this genus (p. 2

¥ In Plesionika spinifer the numbers respectively are 1, 1, 5, 6.

3), being preoccupied, I now subetitute

)
w
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AR AR

Tribe. Group. Family. Genus. _g ﬁ' _E ,E
BDlo | B

HEIEE

|| e

i Acanthephyra, . | 5| 1| 6| 5

PHYLLOBRANCHIATA | Nonmaria | CARICYPHIDGE, .4 | Oplophorus, .| 6| 1| 5| 5

confinued, continued, I! Campylonotus, . | 6| 1| 5| 8

Palemon, 1 1| 5

PaLENONIDE, .4 | Bithynis, . A I O R O I A

Brachycarpus, . | 1| 1] 1| &

Nematocareinus, | 0 L] 5] &

Nexaroosrcinin 4, { Stochasmus, "

TROPIOOARID &, . . | Nolostomus, .| B 1| 5| 6

The Ophthalmopoda.—Of the several somites that compose the body of the Decapod
Crustacea, that which supports the organs of vision is the most anterior. This can be
demonstrated by the course of the progressive development, even of the forms which
depart most from a simple type, as well as by means of dissection, the most anterior
branches given off from the cephalic ganglion going directly to the organs of vision.
Theoretically, these organs are the lateral appendages of a somite which in many
genera is not traceable ; but among the Macrura it is frequently present in the form of
a more or less distinct calcified bar, lodged between the inferior surface of the projecting
front of the carapace and the tergal portion of the second or antennal somite (Pl. CXIIL
fig. la—a), which sometimes is so much developed as to meet the advanced or rostral
portion of the carapace, and thus enclose the first or ophthalmic somite within a
channel. In such cases the ophthalmic somite frequently ceases to be a calcareous
structure, and thus gives colour to the opinion held by many, among whom Claus and
Fritz Miiller ! are the highest authorities, that the ophthalmopoda have no ocular somite,
and therefore are not homotypical of the limbs attached to the other somites among the
Arthropoda. '

The ophthalmic somite as a distinet and limb-bearing segment is capable of being
determined in several separate' genera throughout the Crustacea, as, for instance, in
Squilla, as shown by Milne-Edwards in his Histoire des Crustacés, and in Palinurus
vulgaris.® In Cancer pagurus the ophthalmic somite exists distinctly separated from
the others, but is enclosed as a calcareous bar, and hid within the first, or anterior,

1 FaF-tl and Argumenta for Darwin, English Translation, p. 14, note 1, 1880.
J ' ]:nt. Assoc, Advancement of Science, 1877, Report on the Present State of our Enowledge of the Crustaces,
. ii, fig. 8.
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antennal somite, which in the Brachyura and Macrura is generally closely fused with the
two succeeding.

The ophthalmopoda undergo various modifications of form throughout the order, but
the most common condition is that of a pair of pyriform or subeylindrical appendages,
the peduncles, each of which generally slightly cnlarges towards the distal extremity,
where it supports a reniform or hemispherical pigmented organ of vision, the ophthalmus;
at the base the peduncle abruptly narrows and is supported on a slender pedicle, which
varies in length, as may be observed by comparing that in the genus Eretmocaris
(PL. CXLV.) with that in Palamon or Astacus, where the pedicle almost disappears.
In Alpheus and its congeners, Athanas and Cheirothriz (Pl. XCVI. fig. 2a), the peduncle
also undergoes diminution.

~ This pair of appendages is thus shown to be liable to undergo various changes in
each of its parts, and these changes have a tendency to be associated more or less
exclusively with the several divisions of the order.

Among the Trichobranchiata the ophthalmopoda are generally short and supported on a
pedicle that is only sufficiently long to admit of the free motion of the peduncle, whereas
the ophthalmus is generally hemispherical or reniform, the most normal condition being
seen in Homarus, Nephrops, Astacus, and Palinurus, and the greatest departure may be
found in the young of the last and in the aborted condition seen in Willemesia and its
congeners.

In the Phyllosoma shown on Pl XIIa., whether it be the young of some one of
the Palinuride or of the Scyllaride, the ophthalmopod, a short period after hatching,
is projected on an extremely long pedicle, which is the more remarkable inasmuch as
both in the brephalos condition (Pl XIIa. fig. 1) as well as in the adult stage the
organ is short and the pedicle reduced to the smallest condition consistent with free
movement.

In Phoberus the ophthalmopoda are reduced to two small slightly movable processes,
with a small globular ophthalmus, as they are also in Nephropsis, while in the aberrant
genus Thaumastocheles they are absent altogether, or only represented by two small fixed
calcified points.

During the expedition of the “Travailleur” A. Milne-Edwards took a species that
he named Richardina spinicincte, in which the ophthalmopod is reduced to a sightless
globe, surmounted by three strong teeth, and in a specimen of Palinurus he found that
from the middle of the eye a multiarticulate appendage was produced.’ According to
Leydig® the eyes of Cambarus pellucidus (Tellkampf) have neither pigment, rods
(bacilli), nor cones, and that while they differ in the adult condition from those in
the more normal species, they are comparatively larger in the young than in the adult

1 Comptes rendus, tom. lix, p. 710, 1864
1 Untersuchungen zur Anat. und Histologie der Thiere, 1883.
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stage, a fact that is apparent in nearly all purblind species and is especially noticeable
in Alpheus and Willemesia, as may be seen by reference to Pl LXXXIX. fig. 4, and
Pi. XX. fig. 2.

In the several forms classified under the generic name of Eryon, the organs of vision
appear to have become degencrated. In most specimens of the various fossil species, no
trace of eyes has been detected. In the original specimens, as figured by Desmarest in
his Considérations générales sur la classe des Crustacés, Pl. XXXIV. fig. 3, part of a
biarticulate appendage is present on the frontal margin on cach side, beyond the sccond
pair of antenne, If, as is possible, these are the remnants of the appendages that
supported the cyes, I think we must come to the conclusion that they were pro-
jected at the extremity of a long or short pedicle.

In a specimen unearthed in 1882' from the Upper Lias strata of Calvados and
described by M. Moridre, the general features bear a resemblance to the Willemasia of

Fip. 11.—Esyon calvadosis, after M, Moridrs, Reduesd ons-half.

recent seas, excepting that in the Calvados specimen large organs of vision are
m.mspinuous, or rather, I should say, that the orbits for the reception of. the organs of
vision are well preserved, and as M. Moriere says of his specimen that “On apergoit
des pedoncles oculaires.” These are situated on the fronto-lateral margins of the carapace,
on the outer side of the second pair of antenns®, somewhat after the manner occasionally
seen in some of the Palinuride and some of the Scyllaridse; but it is more common
among the Brachyura than the Macrura. The eyes are similarly situated, but not so
largely developed in the Willemesia group, in which they are moreover in a more marked
state of degradation. In Willemasia and its congeners, the ophthalmopoda are deeply

* Bull, Soc. Linndnne de Normandie, sér. 3, tom, vii. p. 1, 10, pls. i., iii., 1883.
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embedded in a fissure, varying in shape in different species, and are reduced in size and
modified in form, the capacity of vision being confined to two small points, one on the
upper or dorsal, and the other on the lower or frontal surface (Pl. XIIL fig. @), and in
each 1t exists only to a Himited extent, the organ being without the power of movement.
Yet in the young, as may be assumed from the appearance of the embryo of Willemicesia
(Pl XX. fig. 2), as observed previous to the escape of the brephalos from the ovum, the
ophthalmopoda are globular in form, and distinctly pedunculated.

It is interesting to find in the same geological epoch some specimens of Eryon
that are blind, and others with large and probably well-developed organs of vision.
But it is not more remarkable than that living and adult specimens of Cambarus should
be found with the ophthalmopoda in all stages of development, from the well-formed
eyes of those that live in the waters of America that are open to the sun, to the blind
forms dwelling in subterranean caves where light never penetrates. The loss of vision
is not necessarily a disadvantage to a species, while its surroundings, both in relation to
food and companionship with others necessary for its existence, are convenicnt, since sight
is useless where there is no light and the absence of the organs of vision may lessen the
risk to life while the conditions are permanent, but should these be withdrawn or vary,
the want of sight must be detrimental in the struggle for existence and thus be a pre-
lude to the extinction of a species.

The species of the Eryonide live at the bottom, where their food is abundant; for
in the ancient as well as in the modern seas the myriads of organic forms constantly
falling to the bottom from the extensive area of waters above in which they live, con-
stitutes a continuous and unfailing supply of food that comes within their reach; and
thus organs of vision are not necessary for the purpose of seecking food. Thus the
Eryonide live and renew their species under conditions where other forms might
perish.

I have previously remarked that the ophthalmopoda in the Eryonidee are depreciated
in character ; but it should also be noticed that the departure in the recent genera takes
place, as shown in Pl XIII @, in a direction that resembles that seen in Benthesicymus
and Gennadas among the Dendrobranchiata (Pl. LVIIL fig. 1a, and Pl LIX. fig. 1).
This is a point of considerable interest, since it is the only instance in which the
secondary eye or ocellus is observable in the Trichobranchiata. In the division Dendro-
branchiata the ophthalmopod is generally compressed, and the ophthalmus possesses
a reniform shape, which in some species has the margin on the upper and inner
surface projecting somewhat beyond its limit and forming an imperfect ocellus, or
small secondary visual organs, so situated that it is capable of being useful as an
organ of vision when the animal otherwise is at rest.

The ophthalmopoda in most of the species are projected at the extremities of a
narrow transverse rod that probably represents the ophthalmic somite, and is sometimes
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overlapped by a process from above and below, which covers it or encloses it within u
groove, as has been previously described.

In Aristeus semidentatus the ophthalmus is hemispherical, and the peduncle
suddenly narrows and tapers to the base. In Penaus canaliculatus the ophthalmopod
is triarticulate and laterally compressed, the joints articulating with each other
obliquely. It has rather a complicated appearance, having the ophthalmus situated
obliquely at its extremity, the inner surface of which is flat, with a concave margin
furnished with a small projecting pigmented process forming a connected imperfect
ocellus near the middle of the arch.(Fig. IIL). In Hepomadus glacialis the ophthal-
mopod is pear-shaped and flattened ; and at the angle formed between the cylindrical
and compressed portions there is a small papilla. A similar but more important papilla

LA

Fio. 11J.—Pencus canaliculaius. Ophthalmopod— Fia. IV.—@ennadas infermedins. Ophthal-
A inner, B outer surface, mopod—a’, ophthalmus ; a”, ooellus ; gn,
optis ganglion.

may be found in Benthesicymus and Gennadas, which culminates in some, if not in all
species into & prominently pointed tubercle, as shown in Fig. IV., having a small circular
lens at its extremity (PL LVII. fig. 8a; Pl LVIIL fig. la), to which a distinct
branch of the optic nerve, originating in a ganglion at the base within the ophthalmopod,
may be distinctly traced. This secondary organ consists of a single lens, is very
tmm::«lueent, and has no trace of pigment. It appears to be present only in deep-sea
specimens, but it is not confined to those of the Dendrobranchiate division, inasmuch
8 a similar protuberance may be seen in Bentheocaris (Pl. CXXIIL figs. 8a, 4a),
and in Hymenodora (Pl. CXXXVIL) among the Phyllobranchiata. This circumstance
has induced me to believe that this pedicular vcellus may be an altered condition of the
sessile ocellus so comimon among the species of the latter division, and traces of which
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may be found in some genera of the Dendrobranchiata. In support of this view, I
think further evidence can be produced to show that different groups of animals, when
placed under similar conditions, tend to resemble one another in certain points of form
and structure.

In the Phyllobranchiata the ophthalmopoda are generally short and pear-shaped, and
crowned by a hemispherical ophthalmus composed of well-formed and numerous lenses,
radiating above a floor of black pigment. The margin is sharply defined as a straight
line on the inner, anterior, and outer surfaces, but is hollowed or concave on the posterior
side, and in this hollow there is almost invariably present a well-formed pigmented
ocellus, sometimes detached (Pl. CXXVL fig. 6), but more commonly more or less in
contact with the margin of the ophthalmus, and sometimes so closely united with it that
it can only be traced as a slightly elevated and circular body within the surrounding
pigment of the ophthalmus (Pl. CXXVI.), but in this case the facets of the latter form a
distinct system of their own, being gencrally of less size and corresponding in position to
their smaller circumference. These have, moreover, a series of lenses that in character
appear to resemble those of the ophthalmus, but they are smaller in size, shorter, and
therefore proportionately stouter in comparison to their length; a circumstance that
would necessarily give them a different extent of visual range.

The position of this organ is such that it can only be brought into use under certain
conditions, namely, first, when the ophthalmopoda are erect the ophthalmus has a range
of vision in front, above, below, and at the sides, but only partially behind, so that the
animal is blind to any danger that may reach it in the line of its own dorsum ; second,
when the animal is at rest, with the ophthalmopoda lying ensconced in the hollow in the
first joint of the first pair of antennee, where it is frequently covered more or less perfectly
by numerous hairs, the ocellus alone is in a position to enable a watch to be kept.

Mr. John Murray bas suggested that these, like the ocelli found on the body and
appendages of some Schizopods, are phosphorescent organs, and although I have adopted
this explanation in the body of this Report, I am induced from examination of the
structure and consideration of the position of the organs to believe that they are probably
useful as organs of vision under the previously suggested conditions, as I find this
structure differs from that of the ophthalmus only in degree and not in character.

Besides the two compound eyes there exists a small unpaired organ in the median
line, which is one of the earliest structures to appear in the embryonic life of the Macrura.
It appears as a patch of black pigment in the median line of the frontal neural mass, which
ultimately becomes the anterior or optic ganglia of the group that form the cephalic mass,
and out of which the future ophthalmi are developed. It also exists in most of the
Copepoda and in the early stages of many if not all the Macrura. It may be seen in the

later embryonic stages of most of the Macrura, but appears to be lost in the Zoea stage
when the ophthalmi assume their functional power, but in those forms in which the
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development is undergone within the ovum until the embryo has reached the Phyllosoma
or Megalopa stage, it exists in the newly hatched animal. Whenever the two kinds are
found together, the oculus is the first formed, and therefore, according to Professor
Hartog," who has given considerable attention to the development and structure of this
organ, it must be regarded as the primitive eye of the Crustacea.

By investigating the anatomy of Cyclops and Diaptomus by the method of sections,
he has ascertained that this organ is much more complicated in structure than was
previously supposed. He says that Claus has demonstrated that it is formed in all cases
of a central pigmented mass, in which are half immersed three lenticular bodies or
crystalline spheres—two lateral and one central.

The pigmented mass is structureless; the colouring granules are situated at the
surface contiguous to the crystalline spheres. Each sphere is composed of radiating
elements or optical bacilli, the inner ends of which are applied against the pigmented
mass, while the peripheral segments contain a nucleus.

He describes the oculus as being situated upon the terminal process of the brain, from
which the optic nerves originate, one for each sphere; the nerve, instead of penetrating
into the pigmented mass, surrounds the outer surface of the crystalline sphere and
penetrates directly not far from its posterior margin.

Claus has figured an analogous structure in the unpaired eye in the Phyllopoda® but
has not indicated its true significance.

Dr. Hartog concludes that the unpaired cye, in all Crustacea that possess it, is com-
posed of three simple eyes placed anteriorly to the brain, with reversed optical bacilli,
receiving conductive fibres of the optic nerve upon their outer margin, and brought so
close together that these pigmented or choroid layers are combined into a single mass.

Dr. Hartog further says that the eye which most nearly approaches the unpaired eye
in Crustacea seems to be that of the Planaria, and that according to Justus Carritre,’
the structure of the two paired eyes in the Planaria is similar to that described by
Dr. Hartog in the simple eyes united in the middle line of Crustacea. It is therefore, he
says, more rational to refer the eyes of the Crustacea to such a primitive and ancestral
group as the Turbellaria, than to seek direct approximation between higher groups.

It appears, therefore, that when the central eye is present in the embryo of the
higher Macrura, as may be secn in that of Crangon, Astacus, Palmmon, and the
Phyllosoma of the Palinuride (where it only exists as a deciduous organ, and disappears
before the animal attains maturity), in most cases it is only represented by a mass of
pigment and that the crystalline spheres are seldom developed. In PL XIIa. figs. 2, 4,
a single sphere is shown in a specimen which was taken off Samboangan, in the Philippine

! De I'wil impair des Crustacts, Comptes rendus, t. xciv. pp. 1430-1432, 1882. .

? Claus, Zur Kenntniss des Baues und der Entwickelung von Branchipus stagnalis und Apus cancriformis, Abhandl.
. Gesellach. Wiss, Gittingen, 1873, '

* Archiv f. mikrosk. Anat., Bd. xx. p. 160.
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Sea ; it represents the cephalic neural mass with the oculus or the unpaired eye, with
one crystalline sphere in the median line; but this I have failed to observe in the newly-
hatched specimen as shown in fig. 1 on the same plate, which was obtained direct from
the ovum.

It appears, therefore, that when present, as it is frequently in the Macrura until
the animal is well advanced in development, it only exists as the remains of a worn-out
organ that belonged to an earlier condition of life, and which only attains its true
characters in those animals that produce the brephalos in the Nauplius stage. This
unpaired organ appears therefore to be, as Dr. Hartog says, analogous to those existing
in the lower forms of life, such as the Planaria, and perhaps also may be compared with
those found in the mantle of Pecten and in the tissues of Annelids.

They are not in any way homologous with those eyes that in the Crustacea
are projected on each side of the first somite of the cephalon, and
in the Macrura are placed at the extremity of a two- or three-
jointed appendage as may be seen in Fig. V. and also in P1. XIV.
fig. 2, in Eretmocaris longicaulis and other species on the same
; plate, in which the organ of vision is projected on an appen-

F s Oy tsimepod of dage: of two or three articulations, so that in Evretmocaris it

congiderably resembles the appearance of an antenna that has

the extremity modified for the purposes of vision, just as the antenna on the homo-
types of other limbs are modified for the purpose of touch, hearing, and smell.

In Eretmocaris the ophthalmopoda, as well as the first, and perhaps the second
antenne, are attached to, and appear to originate in, a lobe that is anterior to and distinet
from the carapace, and which also supports the central gculus.

The First Antenne.—The first antennse form the second pair of &PpgndngEE’ and
belong to the second theoretical somite; but this somite is seldom recognisable as a
distinet part, except in the Squilliform Crustacea, and to a less extent, as well as in an
aberrant condition, in the Palinuride.

The late Professor Milne-Edwards, as a convenient means of defining the first from
the second pair of antenn®, gave to the anterior the name of antennules, which
many authors have adopted, but which I have not employed in this Report, because the
numerical system appears to be both more consistent and of greater value, and the term
is suggestive also of diminutiveness or inferiority. Generally the first antennw® is
proportionally smaller than the second, but usually it is a highly organised structure,
and increases in functional power as it diminishes in length,

The peduncle consists of three joints which terminally support two long and
slender flagella; the outer of which must be regarded as of more importance than the
inner, for it carries certain organs that are apparently essential to the welfare of the
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animal, since they are invariably present, and undergo modifications with sexual and
specific variations; the Inner, on the other band, is of less importance, and seldom
varies except in relation to length, in some forms being reduced to a minimum, or, as
in fueifer, it is wanting altogether.

Although in all Decapod Crustacea the first pair of antenne consists of a peduncle
and one or more flagella, yet the organ undergoes modifications in the different orders.

In the Trichobranchiata it may be considered as typical of the Macruran form, such
variations as exist being common to the otber divisions.

The most simple form exists in the Synaxidea, of which that in the Palinuride may
be taken as the most normal. In these the peduncle consists of long narrow cylindrical
joints, projected on an exposed portion of the antennal somite, and terminating in two
slender flagella of nearly equal length. The first or basal joint is generally longer than
the others, and increases in diameter towards the articulation with the somite ; within
this enlarged portion an acoustic organ exists, that undergoes modifications in the
different genera, In Palinurus, Homarus, and Astacus the perforation is long, narrow,
and slit-like, the aperture being scarcely appreciable, and opens into a calcified chamber,
more or less filled with particles of sand, which are voluntarily placed in position by the
animal soon after casting its exuvium,' and although the joints of the peduncle are
cylindrical or nearly so in Palinurus, Ibaccus, Homarus, &e., yet in some genera of the
Astacidea they undergo certain modifications, as, for instance, in those animals in which
they are laterally compressed, the approximating sides being flattened against each other,
and this is carried to such an extent in some genera of the Eryonide (as in Willemasia),
that the inner margins are pressed together, forced upwards, and thus form a vertical
ridge in the median line.

The second and third joints of the peduncle are of little importance, and apparently
only serve as carriers of the terminal flagella. In the ordinary or most simple form they
are merely cylindrical joints, but in some species they are broad and short, having the
distal angles produced to strong teeth.

Each of the two flagella arises from its own distinet base at the extremity of the third
joint, one obliquely above the other, that on the outer and upper side being the more
robust, and built up of a number of short rings or articuli, which are more or less
abundantly furnished with protective hairs or spines, and amongst them are always
a considerable number of flexible membranous tube-like cilia, that vary somewhat in
form corresponding with other generic characters.

These membranous cilia were, I believe, first pointed out by myself in a memoir
On the Homologies of the Carapace and on the Structure and Function of the Antennse
in Crustacea,’” in which it is stated that the cilia “ are always larger than ordinary hairs,

! This was first pointed out by Dr. Farre in 1843, Phil, Trans., vol. exxxiii. pp. 233-242.
Y Ann. ond Mag, Nat. Hist., July 1865. .
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but more delicate in structure. These vary in number and in thickness of clusters, but,
as far as my experience goes, are invariably present on the upper antennz.”

More extended research has led to these membranous cilia, or rods, being regarded as
sensory organs, but their exact function has not yet been definitely determined. In
some genera they are extremely numerous and they are usually more abundant in the
males than in the females. By Leydig they have been regarded as having an olfactory
function, but M. 8. Jourdain' says that they are cach covered by a delicate chitinous
layer and divided into a variable number of joints; the free end has the form of a
truncate cone and bears a hyaline process, which probably has a sensory function ;
within the sheath is a granular substance, derived apparently from the dermal layer,
or chorion, and a nerve fibril has been traced to its base. These sensory rods arc
variously distributed in the different groups, but when the flagellum is branched they
occur in one of the branches only. And thus they are almost invariably present in
the Macrura, since the first antenn® are almost invariably biflagellate. Among the
Edriophthalma, on the other hand, it is frequently uniramous; but even here the second
branch is almost universally present in a rudimentary condition in the young, and the
structure of the membranous cilia is essentially the same as in the other orders, but their
arrangement shows an immense number of variations. M. Jourdain says that the first
pair of antennw has no special movements, and the number of rods is not great, but my
own experience is at variance with these assertions, for the Amphipoda always while
swimming carry the flagella of the first pair of antenna elevated in the water, and slowly
waving about as if watching for impressions, while in the Brachyura and Anomura, and
in those Macrura where the flagella are short, they are kept in a constant state of vibra-
tion. But I agree with M. Jourdain in the belief that while admitting the function of
these rods, or membranous cilia, to be sensory, there is nothing in their structure to
prove them to be specially devoted to the sense of smell.

M. Robin, in a memoir on the subject,® after reviewing M. Jourdain’s observations
on the sensory rods, says that in all cases we find a very delicate chitinous sheath, which
is penetrated by an offshoot from the hypodermic layer, and which at its base is found
to be in relation to a branch of the antennary merve; the free end is truncated and
carries a hyaline body, which appears to be comparable to the rods found at the ends
of sensory organs. These may be known as the “poils & batonnet.” The hairs are
cylindrical in some cases, and then the chitinous cylindrical sheath is made up of a
number of joints ; the basal ones have thicker walls, and are shorter than those which are
more distal. In other cases the hairs are stipitate and then the joints are ordinarily
reduced to three, and the basal one, which is of some length, is constricted in its middle.

A detailed study shows that the former arrangement is confined to the Podoph-

1 ('omptes rendus, tom. xci. pp. 1091-3, 1880,
 * Journ. Anat. et Phys., tom. xvii. pp, 402-418, 2 pls,, 1881.
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thalmous Crustacea; the hairs are found in the young, though in less numbers than in
the adult, and similarly, they are more numerous in the higher than in the lower forms.
Although there seems to be no doubt that these organs respond to stimuli which are
something else than tactile, we are not yet in a position to definitely assert that they have
an olfactory function. The author concludes by remarking that the character of these
parts has a value for the systematist. That all parts have a value for the systematist is
true, but I can find little that is trustworthy in the appearance of the membranous cilia,
or sufficiently distinct and constant to assist in the determination of species. It has been
shown that these membranous rods exhibit distinct variations of form in certain different
species ; but it is equally certain that a large number of very distinet species have them
of precisely similar form, and they are there-
fore valueless as a guide for the determination
of specific alliance, although in some instances
their variation is distinet in closely allied
forms.

In the genus Palinurus the flagella are very
short and the outer one is robust (Fig. VI., b’}
when compared with the inner. It commences
with a long and narrow articulus at the base, 5
obliquely attached to the peduncle ; the second
is shorter and a little broader, the next four
or five are gradually broader but irregularly
longer, after which they decrease much in
length, especially on the outer side, so as to
produce a curve in the flagellum; then the
articuli gradually narrow towards the ex-
tremity, where they become slightly elongated.
From the commencement of the shortening
articuli to those at the distal extremity the
inner surface is fattened (Fig. VI., b”), the g, VI —Palivurusmigarisd, onter flgellum; b, section
margins of the depressions being furnished with
arow of long, straight, stiff, sharp-pointed spines, those on the one side being ciliated,
those on the other smooth, and between the two there is a thick mass of membranous
cilia that are much shorter than the marginal spines. These membranous cilia have
the walls of extreme tenuity, and parallel to a considerable extent, when they suddenly
narrow to a long and slender point (Fig. VL., ") ; these organs when treated with caustic
potash exhibit an articulate structure in the body of the cilium, but in the slender
extremity a delicate spiral condition exists.

In the genus Panwulirus, where the flagella (Fig. VIL, V') of the first pair of antepnsm
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are long and slender, the brush of cilia is much more extensive and is carried nearver
the distal extremity than in Palinurus. In this genus the lateral spines (Fig. VIL., b”) are
smooth on cach side and curl over to meet one another and protect the membranous cilia
that lie between. In this genus these organs (Fig. VIL., ') have parallel sides and ter-
minate in a rounded extremity, the apex of which, as M. Robin says, carries a hyaline body.

Mr. G. L. Gulland' traces out what he considers the genealogy of these hairs in the
Crustacea, starting with a primitive seta, allied to a fringing seta, but not so flattened.
This ideal setaz stood over a wide canal; the
lumen was closed, there was a single row of
bristles on each side, and a nerve-ending
attached to its base. Now these fringing
setee originated in one direction, and the
sensory set® originate in another; these were
at first primary tactile sete, which became
modified in three directions, to give rise to
auditory, olfactory, and tactile set. He
does not in his paper discuss in detail the
structure of the olfactory and auditory sete,
but restricts his observations to the considera-
tion of the tactile and fringing sete.

He furthermore remarks® that in addition
to the sensory hairs ‘ there is a ring of tactile
setee set rather far apart round the distal
margin of each segment, the points of which
are directed forwards; they are of the usual
type, but very small, often not exceeding

0'1 mm, in length on the two or three most

Fro, VIL_-Pasulicus. Auteamay, e fagellen ; distal segments where the olfactory sete are
absent, the tactile setee are longer and more

numerous on the last segment.” “On the third joint of the main stem there is one
large group of tactile set@ on the outer margin at the base of the exopodite (outer
flagellum),’ and one or two isolated sete nearit; on the inner margin is a row of fringed
sete, and all the setss on the first and second joints are also of this kind, with the
exception of a very few small tactile ones in the inferior margin of the triangular first
joint. If the antennule be examined in situ the significance of this arrangement will
be at once apparent; for it will be seen that only those parts which bear tactile sets

' Proc. Roy. Phys. Soc. Edin., vol. ix. p. 169, 1885-86, ® Loc. cit,, p. 160,
3 This cannot he homologous with the exopodite since it springs from the third joint, whereas the exopodite
(basecphyeis) springs fromn the second or basisal joint.
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are really external, and that these only could receive tactile impressions, since the other
parts are covered by the eyes, the rostrum, squame of the antennw, and the antennule
of the opposite side, The fringing sete along the margins of the surface which bears
the opening of the auditory sac, as well as the close-set row of fringing sete which
cover the opening, act, doubtless, as strainers, and prevent the entrance of foreign bodies
to that delicate organ.” :

Among the Dendrobranchiata the characteristic features of the first antenna remain
the same ; that is, the peduncle consists of the same number of joints, and terminates
in two slender flagella. But the first joint, instead of being cylindrical, is broad, flat, and
deeply excavate on the upper surface for the reception of the ophthalmopod, which when
at rest lies ensconced and protected by a fringe of hairs (the blepharis) that surrounds
the excavation. In the genus Sicyonia the excavation is so deep that its floor becomes
translucent. But whenever this is the case, the inner and outer margins become
correspondingly thick and strong, the outer margin being armed with a long pointed
process (stylocerite), often of considerable strength, and the inner margin with a long,
glender, unjointed appendage, which I have named the prosartema, and which is
confined to the genera of this division, and is not unfrequently reduced to a rudimentary
and obsolete condition.

In Penwmus canaliculatus the prosartema exists in the most perfectly developed
form ; it arises from the inner marginal wall near the base, and projecting forwards,
overlies the ophthalmopod when the latter is at rest; the margins are fringed with
hairs, and it reaches quite to the extremity of the first joint (Pl. XXXI. fig. b).

In Pensus serratus the prosartema is scarcely as long as in Pensus canaliculatus,
the margins are fringed with hairs, and the stylocerite on the outer side is short and
pointed.

In Sicyonia carinata (Pl. XLIIL fig. 3b) the prosartema is reduced to a rudimentary
lobe thickly surmounted with hairs, and the stylocerite on the outer margin is long,
slender, and pointed.

In the genus Aristeus the prosartema is little more than a rudimentary process
fringed with hairs, and the stylocerite is produced to a length that passes beyond the
distal extremity of the second joint of the peduncle.

Both these structures are useful for the protection of the ophthalmopod. The
stylocerite does not exist in the Trichobranchiata, and only in a reduced condition in
the genus Sergestes; while both it and the prosartema are absent in Lucifer.

In this division the second and third joints of the peduncle are shorter and stouter
than the first; in many cases they assume a subcylindrical form, and they are
occasionally armed by having the distal angles produced into teeth; but in all essential
points these two joints are only of importance as being the supporters of the two
flagella. In the genus Penaus the flagella are never extremely long, and are sometimes
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very short, as in Penaus canaliculatus, where they are subequal in length and but
little longer than the terminal joint of the peduncle; one is cylindrical and the other
is flattened, and has the margins on the lower surface projecting above the middle
portion, In Aristeus the flagella are very unequal in length, and very distinct in their
cross-section, the inner being eylindrical, slender, and longer than the animal, while the
outer is short and flat, with the margins thickened on the lower surface. In Solenocera the
flagella are subequally long and have their margins parallel, onc flagellum being cylindrical
and the other longitudinally concave, and both truncate at their extremity; the cylin-
drical is the smaller, and when at rest lies in the hollow of the other in its entire length.

In Haliporus the flagella differ in the larger being flattened, but not fluted, and
both terminate in.gradually tapering extremities.

In Sergestes the secondary or inner flagellum is reduced to a small, almost rudi-
mentary condition, as shown in Pl LXXL fig. &; but in the male another Liranch is
given off, which is developed somewhat like a claw or retaining hook, varying in shape
in different species. As this is only present in the male, it must be of value in its
relation to sex, and must be of more importance than its simple character would seem
to suggest.

According to my observation, in the specimens of this collection the membranous
cilia, or sensory rods, are less numerous and less important among the Dendrobranchiata
than in the other divisions.

In the Phyllobranchiata the first pair of antennz is developed upon the same
general plan as in the two preceding divisions; but it is flattened out and cupped to
receive the ophthalmopoda. The prosartema is never present, but on the outer side the
stylocerite is developed into o large, flattened plate, generally sharp-pointed, but some-
times, as in Pandalus, rounded instead of being styliform.

The acoustic apparatus in Crustacea has been extensively studied. Dr. von Hensen,
in his memoir on the subject,' has deseribed it in twenty-cight species, but that is a
small number compared with those that have not been examined. The direction of
the research appears to show that in the Trichobranchiata particles of sand take the
place of otoliths, whereas in the Dendrobranchiata and Phyllobranchiata the latter
are more constant, and certainly in a higher degree of development, as may be seen
in the genera Tozeuma and Anchistia, in both of which the otolith is as well formed as
in any of the Schizopoda or Sergestidz.

Among the Macrura generally the first pair of antenne terminates in two flagella,
and, so far as my experience enables me to eay, Laicifer is the only genus in which it
terminates in a single flagellum (Pl. LXXIX. fig. 1b).

The outer flagellum supports a number of membranous organs, which are generally
massed together at the base, and are more abundant in the male than in the female; the

! Zeitschr, f. wiss. Zool, Bd. xiii., 1863, pp. 319-412 (p. 18 sep, copy).
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inner branch, on the other hand, is entirely free from these sensory appendages, and is
generally smooth, slender, and flexible; it varies in length, being frequently much
longer than the outer flagellum, and in other species it is considerably shorter. The
constant presence of an organ of such simple character indicates that it fulfils some
permancnt function, which, I believe, consists in protecting and keeping clean the mass
of membranous cilia attached to the outer flagellum. This idea receives support from
a consideration of the relative positions of the two fagella, and from the fact that in
Pandalus modestus, as may be seen in Pl. CXIV. fig. 4b, the inner flagellum has a
tendency to curl spirally around the outer; when the Hagella are long the membranous
cilia are less aggregated, extending sometimes to the very cxtremity.

In the genera Palmmon, Bithynis, Lysmate, and Alphcus, the outer or primary
flagellum divides at a greater or less distance from its base into two branches of varying
length, the basal part of which carries the sensory organs, while the other part is slender
and unadorned.

According to Mr. Gulland, on the inner or secondary flagellum “the arrangement
of the tactile setee is the same, but there they are rather longer.”!

The Second Antenna.—The third pair of appendages consists of the second antennse.
These are often very large and powerful organs, frequently adapted for weapons of
offence. Each consists of two distinct portions, the peduncle and the flagellum. The
peduncle has five joints in all the Macrura excepting the Synaxidea, in which there
are only four, and the flagellum is composed of a series of short articuli which together
form a long and slender flexible rod, generally gradually tapering from base to apex.

The most simple and characteristic form of the second antenne is to be seen in the
Palinuridee, in which family also some of the most interesting and peculiar features in the
antenna of Crustacea are exemplified. '

In Palinurus, the first or coxal joint is fused more or less perfectly with the somite
to which it belongs, and with the ventral surface of the fourth mandibular somite. The
under surface alone of the coxal joint is calcified, and near its posterior margin stands the
phymacerite, a prominent tubercle, at the cxtremity of which is an opening closed by a
very thin chitinous membrane.

This passage is in connection with the organ known as the green gland, which in this
family is largely developed and is lodged both within the coxal joint and posterior to it
within the cephalon, The function or nature of this organ has not been satisfactorily
determined, but its anatomy has received the attention of naturalists, chiefly in the case
of the Entomostracous Crustacea and the Amphipoda, and especially by Dr. Carl Grobben
in a memoir on The Antennal Gland of the Crustacen.? According to this author the
antennal gland is a renal organ with a saccular appendage and urinary passage. The

1 Loc. city, p. 161, t Arb, Zool, Inst. WWien, Bd. iii. Heft 1, p. 18, 1880,
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urinary canal he considers as a long convoluted tube, which opens on the calcified pro-
jection or phymacerite.

Professor Huxley says in his work on the Crayfish' that—*“The existence of guanin
in the green gland rests on the authority of Will and Gorup-Besaniz,’ who say that in
this organ and in the organ of Bojanus of the fresh-water mussel, they found ‘a sub-
stance the reactions of which with the greatest probability indicate guanin,” but that they
had been unable to obtain sufficient material to give decisive results.”

In a memoir read before the Royal Society, Dr. A. B. Griffiths gave an account of his
chemical researches on the green glands of Astacus fluviatilis, in which he states that it is
a true urinary organ, and that its sccretion contains uric acid and very small traces of
the base of guanin.®

More recently Herr Rawitz has given an account of his researches on the green gland
of the Crayfish* {Astacus fluviatilis). After giving an account of the researches of
Leydig, Wassiliew, Grobben, and others, he describes the gland, which, like Huxley,
he compares in shape to the fruit of the mallow, as consisting of three different substances,
green, white, and yellowish-brown. The green structure appears to be the outer shell or
skin, within which the two others are enclosed. It consists of homogeneous cells, with
a delicate contour, containing a well-defined nucleus, and a few clear green pigment
granules which have a tendency to collect and escape at one pole. The white substance
is characterised by the absence of all pigment and by the shining appearance of the
epithelium. The yellowish-brown substance owes its colour, not as Grobben says, to a
disposition of uregular bodies of a yellowish-brown colour in the protoplasm, but to the
presence of more or less intensely straw-coloured nuclei.

The products of secretion found in the white portion are round dull globules with a
sharp contour line and of a transparent homogeneous appearance.

From a study of the general structure Herr Rawitz has arrived at the conclusion that
the green gland consists not of a single much-coiled tube, but of two which unite just
before the entrance to the sac; of these the longer tube forms the green and the mass of
the white substance, while the second forms the yellowish-brown substance and a small
portion of the white. There is never any direct communication between the green and
the yellowish-brown substances. As to function, the author thinks that as yet, in the
absence of a more complete physiological investigation, it is premature to conclude that
the antennal gland of the Crayfish possesses the functions of a kidney.

On the outer side of this joint in Palinurus an involuted fold exists in the hard wall
80 as to form a fulerum on which a process of the second joint rotates. Generally there

1P. 353, * Gelehrte Anseigen d. k. Baderischen Akademie, No. 933, 1848.
8 Proc. Roy. Soc., pl. xxxviii. p. 187, 1886.
¢ Archiv f. mikrosk. Adnal,, Bd. xxix. p. 471, Taf zxviii,, xxix., 1887.
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is one also on the inner side, but it is wanting in this genus on the first or coxal
joint.
The second joint or basis, the basocerite of Milne-Edwards, has on the outer and
lower angle a double-lobed calcified process corresponding with one developed on the
first or coxal joint, and which rotates against it, by the single lobe of the latter, which is
formed by a simple convolution of the hard wall, falling between the double lobe of the
basisal joint. On the inner side of the basisal joint the articulating process is also
developed, but therc is no corresponding one on the coxa with which it can articulate.
Probably this is primarily due to the fact of the large projection of the sternal portion
of the first antennal somite precluding calcareous development in the inner walls of the
coxal joint of the second pair of antennz. The inner articulating process of the basisal
joint having no point of attachment has a free motion, and being pressed upwards, rests
upon the anterior portion of the projected sternum of the first antennal somite; the
attaching membranous tissue is consequently largely developed and overlies it also. On
the inner surface of this membranous fold, between it and the sternal portion of the first

B - == s e
Fta. VIII,—Palinurus vulgaris, Basisal joint of second antenna, showing stridulating organ.

antennal somite, just where it joins the concave surface of the hard wall of the antenne,
two small chitinous plates are developed ; one is comparatively large, ovate, and obliquely
striated with regularly corresponding lines, it is elastic in structure and opaline in appear-
ance ; the other is small, ovate, with a smooth surface, and amber coloured ; below these,
planted in a furrow, there is a line of thickly-set hairs. These structures form the
stridulating organ (PL Xa. fig. ¢), and the joint instead of being articulated at both
extremities with the preceding as is usual in other forms, has the inner surface free and
capable of being played forwards and backwards over the smooth wall of the first antennal
somite, thus producing a sound that may be heard at a distance, even when produced
artificially after death,

The fact that the common rock-lobster possesses the power of making a sound by
means of the antennz has long been known to our fishermen. It was mentioned
by Dr. Leach in his Malacostraca Podophthalma Britannica, but the sound-producing
structure was first described by Dr. Karl Mobius in 1867.) More recently it has been

! Archiv f. Naturgesch., Jahrg. xxxiii. p. 73, 1867.
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described and figured by Professor T. J. Parker,! who says that Mr. Saville Kent remarked
in Nature® upon the shrill squeaking sound emitted by living specimens of Palinurus
vulgaris when handled, this sound being due, according to Mr. Kent, to the friction of
the abdominal somites ; and Mr. Parker suggested that the noise referred to may possibly
have been produced by the apparatus described.

Dr. Mébius attributes the sound made to the action of innumerable close-set minute
hairs inclined with their points upwaxds, situated on the lower surface of the flap, whicl
plays over the lateral ridge of the antennular sternum ; but with regard to the statement
that it is the friction of the flap, and not of the pad, which produces the sound, Mr
Parker * says that he has *“ removed the flap entirely without any sensible diminution of
the noise. The mere observation of the parts while in action is enough to show the true
state of things : when looked at from the front it is very evident that the flap exerts hardly
any pressure upon the ridge, as, indeed, from the fact that it is a soft structure supported
only along one edge, it could scarcely be expected to; while the pad, on the other hand,
is completely flattened out against the smooth surface, and in the most perfect contact
with it.” Mr. Parker also remarks :—*In the matter of histiological structure, the pad
does not differ from other chitinous membranes, being formed of fine superposed horizontal
laminae, marked by a vertical striation. It is, however, of unusual thickness; and its
horizontal laminz have, for some distance down, a varying appearance, corresponding
with the ridges into which the surface is raised. The stridulation is almost equally
audible in water and air.” I have produced it with specimens taken out of spirits,
but it soon wore off. Dr. Mobius and Mr. Lloyd heard it in the Hamburg Aquarium ;
and Mr. Parker observed the sound and the movement of the antenns producing
it in a specimen brought alive to the Biological Laboratory of the School of Mines.

A similarly formed stridulating organ exists in the genus Panulirus, but in the
closely allied genus Palinosytus the inner articulating process is attached, and works as a

movable hinge, and there is consequently no stridulating organ ; nor is there any in the
genus Synazes.

‘This second joint of the peduncle is peculiar throughout the whole of the Macrura,
in having attached to it an articulating appendage, the scaphocerite, excepting in the
tribe Synaxidea, and in the genus Nephropsis among the Homaridze. In the family
Scyllaridee, the first joint is fused with the cephalon and the third is peculiarly produced
on the outer side to form an elongated plate; the fifth, which represents the flagellum,
is produced in this family in the form of a large, broad, thin, disc-like plate.

In the Astacide, of which Homarus is the most perfect type, the scaphocerite exists
probably in its most normal condition, and has a rigid external margin produced to a

1 Proc. Zool. Svc. Lond., pp. 998, 442, 1878,

¥ Nature, November 1877,
3 Loc. cit., p. 443.
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gharp point, and the inner side flattened out to a thin folinceous plate, broad at the base
and gradually narrowing to its extremity, or to near the apex of the outer margin which
is generally separated from it as a free process.

It is, however, amongst the Dendrobranchiata that this appendage is seen in its fullest
development. In Penaus, Aristeus, &c., it is large and broad, with a
small tooth on the outer margin. In Benthesicymus and other deep-
gea forms it is broad and of extreme tenuity, having only the feeblest
representation of the external marginal tooth. In Sicyonic, on the
contrary, the outer margin is intensified to a strong and powerful sharp-
pointed spine, and the inner folinceous plate is reduced considerably
in size and thickness.

In the Phyllobranchiata the scaphocerite is longer than in the
Trichobranchiata, but not so broad generally as in the Dendro-
branchiata. In some genera, as Oplophorus, it is produced to a sharp
point by the strengthening of the outer margin and the reduction of
the foliaceous plate of the inner side.

If we judge of the utility of the scaphocerite by its structure,
there can be little doubt that when developed as a large foliaceous
plate it is of much value in helping to maintain the animal upright
when swimming, preventing it from falling into an inverted position
as seen in the Amphipoda and other Crustacea, where it does not ' iaana. Phc phymn

5 . . . corite ; 1,24, 4, b, joints
exist or is only feebly represented, us in some of the Astacidea. of pedunclo ::;i-lmvhﬂ-

When it is produced to a sharp point, as in Sicyonie (Pl. XLIIL. " '
fig. 3¢”), Oplophorus (Pl. CXXVIL fig. ¢), Acanthephyra (Pl. CXXV. fig. 1¢), Thalasso-
caris (Pl. CXVIL fig. 1¢), &c., it is evidently used as a weapon of offence. In these genera
the teeth affixed to the outer extremity of the second joint of the peduncle, which are
generally of little importance, are developed to a greater extent, and fulfil an important
office by guiding the scaphocerite into a corresponding groove, where they support it.
In some instances, as in Sicyonia, they lock it into a fixed position, and thus increase
its power as a weapon of offence. In the Astacide, where it is sharp-pointed and
strong, it is too short to be useful as an offensive weapon, and probably is of value only
mn protecting the sensory organs.

In Hemipenmus the scaphocerite is very large and broad, and the outer distal tooth
is small ; and in some specimens the distal margin is considerably thickened, and the
hairs are wanting ; this condition appears rather to be the result of some exceptional
state than a normal condition (vide p. 304). I am inclined to believe that this organ
may be used for such a purpose as that of disturbing the muddy bottom over which it
lives, with the object of procuring food, and that the constant gentle friction so produced
would first remove the marginal hairs, and then induce such irritation as to cause this
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thickened condition of the margin. Both the specimens in which this condition has
been observed are males. It is not impossible that it may have been produced by
rubbing against objects during pursuit of the female, but in this case we should expeet
some similar condition in other genera, and I know of none.

[ have recently had the opportunity of seeing the extensive and well-preserved series
of specimens collected by Professor A. Milne-Edwards during the voyage of the
“ Talisman,”* among which he drew my attention to a species of Aristeus,
in which the scaphocerite of all the adult males had the foliaceous
extremity produced in length to a considerable degree (Fig. X.). It
would seem as if this condition might be valuable as not interfering with
the specd of the male when in chase of the female, and perhaps of
grasping her when caught.

Figure ¢ on Pl L. shows the scaphocerite previous to its having
undergone much change; but a slight emargination, which is not a con-
stant feature, demonstrates the area in which the abnormal thickening
takes place in older male specimens.

In some of the younger stages, such as may be seen in those of
Sergestes (Elaphocaris crassus, Pl. LXI. fig. 4¢; Platysaccus crenatus,
Pl. LXIIL; and Elaphocaris, pp. 354, 359), and in the Zoea of Alpheus
(PL LXXXIX. fig. 4¢), the scaphocerite exists as a cylindrical multiar-
ticulate appendage, fringed with ciliated hairs attached to cach articulus
on one side only, which demonstrates its homotypical relation with
the basecphysis of the percionic and pleonic appendages. From this
condition it gradually passes into the uniarticulate squamose plate of the normal
scaphocerite, the only exception being in the genus Aty«, in which a diseresis crosses
the middle of the scaphocerite (P1. CXVL.).

The third joint of the peduncle in all Macrura articulates with the second by two
corresponding tubercles, one on the inner, and one on the outer margin; the inner
being considerably the more advanced, gives the articulation an oblique direction.

The fourth joint articulates with the third by similar processes on the upper and
lower margins ; and the fifth joint articulates with the fourth by processes on the inner
and outer sides. Thus the peduncle is capable of being moved in every direction by
the powerful muscles situated at the base, the range of movement being considerably
increased by the alternating articulations, and the correspondingly alternate positions of
the muscles of each succeeding joint.

The fifth joint is generally short, constantly anchylosed with the fourth, or so rigidly

1 I cannot here pass over the opportunity of acknowledging the great courtesy of Professor A. Milne-Edwards in

sending over to me at Plymouth the beautiful epecimen in order that I mj i ing th
drawing from which the above figure was taken. ght have the opportunity of making the
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attached as not to be independent of it; in many it is fused with it and cannot be
demonstrated as distinet. This is the case for instance in Sergestes. One thing,
however, is invariably constant, that however few the joints of the peduncle may appear,
that which supports the scaphocerite is always the second. :

At the extremity of the peduncle a flagellum is attached which is generally long and
slender ; its length varies from half to three or four times that of the animal. Some-
times it is short, and in the Scyllaridee it is squamose and discoidal, and in the fossil
form Cancrinos claviger, Miinster, from the Upper White Jura of Bavaria, it is short,
robust, and club-shaped ; but this reduction of length is generally due to the shortness
of each articulus. The margins are occasionally armed with a series of more or less
important spines, so that in the Palinuridee these organs become effective as a means of
protection. As a rule, however, they are smooth and free from hairs or spines, and by
their great length sweep the water in search of objeets, the character of which they seem
to appreciate by the sense of touch.

In the genus Crangon they are used to assist in concealing the animal beneath the
bottom, by playing over the dorsal surface, and drawing particles of sand over the back
so that it becomes covered from view.

In Palinurus they are strong and rigid, being capable of use as weapons of offence
or defence. '

The Mandibles—The mandibles are the appendages attached to the fourth somite,
and consist of a large angular joint supporting two or three other joints of rudimentary
character, that vary in number and form according to generic distinction.

The joint of which the mandible proper consists is the homotype of the coxa of
the crustacean leg, differentiated to fulfil certain specialised functions; and it possesses
very similar characters throughout the whole of the higher orders. It is deeply
implanted in the body of the animal by a thin broad process of a concavo-convex form
(apophysis), the muscles of which are inserted by strong calcified tendons on the inner
anterior margin and at the extremity of the apophysis, the other extremity of the muscles
being attached, either to the dorsal surface of the carapace or else to its lateral wall
just behind the hepatic tooth. At the points of the mandible opposite to those where
the tendons are attached two hinges exist, on which the appendage swings in performing
the action of opening and shutting.

The anterior or distal extremity of the joint is modified to form a grasping or
cutting portion and a grinding process ; the former is broad, thin, and of a more or less
concavo-convex form, while the latter is stout, cylindrical, and truncate, the truncate
extremity being furnished with numerous small teeth and spines of variable form and
power. For the sake of clearness of description, I have in this Report named the
grasping or cutting portion the psalistoma, on account of its scissor-like mode of
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meeting its opponent; and the grinding portion the molar process, on account of its
chewing function. At the base of this process, where 1t is connected with the psalistoma,
there originates a small articulated appendage, which I have designated the synaphipod,
because I believe it to be formed of those joints that morphologically represent the
distal continuation of the crustacean limb. This part is frequently known as the
palpus of the mandible, a term that implies an unknown portion of the appendage.
This term is also frequently applied to that part which I describe as the cephysis,
a branch of the basis or second joint of the crustacean leg, and it is clear that they
cannot be either homotypical or homological parts, since they pro-
ceed, one from the coxa, the other from the basis of the typical
leg. Furthermore, this appendage, like all true or permanent parts,
is not developed in the ecarly or immature stages; whercas the
basecphyses or appendages of the second joint are always developed
first, and in many families, particularly among the Trichobranchiata,
they -only exist as deciduous organs, being thrown off in the later
moults of the mature animal.
In some species of the higher forms of the Eutomostraca, such as
Pontella, Notodelphys, and Doropyges, the two appendages are both
present in the same animal, but this may also be observed in an
- xl‘_ﬁﬂ:ﬂm immature condition in some species of the higher groups. It is
not developed at all until the animal approaches its adult state,
and in some genera it mever makes its appearance, while in others it is only in an
enfeebled and rudimentary condition. When in its most characteristic form, it lies,
when at rest, folded within the hollow formed by the closing of the two scissor-like blades
of the mandibles, and when in action it is apparently used as a means of assisting to
carry the food into its position between the molar processes, and perhaps also, particu-
larly in those species in which they are thickly covered with hair, of being used for the
purpose of keeping the parts within its reach clear, or free from undesirable material.
This part of the mandible varies in the number of its joints; there are never more
than three, frequently less, and sometimes, as has been said, it is absent altogether.
Throughout the Astacidea the synaphipod is almost invariably composed of three
joints, the exceptions being the genus Arctus and the Eryonide, in the former of which
it has only one, and in the latter two joints,
In the Dendrobranchiata it is gencrally very long and well developed, but consists,
I believe invariably, of two joints only ; and in those species in this division in which, in
this Report, the mandible is figured without a synaphipod, it is probably because the
specimen is an immature animal.
In the Phyllobranchiata there is a greater degree of variation, and this appears to lie,
go far as my observation goes, in the presence of a three-, two-, or one-jointed synaphipod,
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or in its absence altogether, even in the adult stage ; in every case where it is present it is
reduced in size or rudimentary.

In Pal®mon, Pandalus, Nauticaris, and Heterocarpus it is three-jointed; in
Paraipheus it is one-jointed ; in Alpheus, Synalpheus, and Spirontocaris it is two-jointed ;
in Hippolyte it is wanting, as it is also in Crangon, Nika, Gnathoptylus, Lysmata,
Pontonia, Atya, Caridina, Ephyra ? (de Haan not Roux), and Pasiphaa.

The psalistoma is very variable in form in different species or genera. In its
most characteristic form it appears as a large concavo-convex blade, with a more or
less serrate margin which is generally rounded. In some genera the shape of this
part is modified ; in others it is diminished more or less conspicuously in size; while in
others it disappears altogether. The greatest variation exists perhaps in the Phyllo-
branchiata, and it is rarely present when the synaphipod is absent. The molar process,
on the other hand, exists, I believe, universally throughout the higher Crustacea, as a well-
developed organ, and it may be seen in the genus Crangon and some near allies without
connection with the psalistoma or synaphipod, which generally form parts of the normal
mandibles of the Macrura (Pl. LXXXVI. fig. 1d).

In Crangon and -most of the Phyllobranchiata the mandibles are deeply inserted
within the oral aperture, whereas in the Trichobranchiata, more especially in the
Palinuride, they are placed at the entrance of the oral tract
so superficially that the outer surface of the apophysis is exposed
and frequently matted with short hairs.

o,

I

ol
L

The First Siagnopoda.—The first pair of siagnopoda, fre-
-quently known as the first pair of maxilles, is perhaps amongst
the most unchanging of the appendages. It consists generally
of three branches, which are always small and of great tenuity;
two of the branches, are directed inwards, these are broad and
spoon-shaped, and have the inner margins fringed with hairs,
more or less densely packed, these hairs often increase in strength
without gaining in length, assuming a smooth and spine-like condition. The third
branch is very thin, and is the one which varies most in form, but only within narrow
limits ; sometimes it is two-jointed, never more; it is always directed outwards, and is
seldom furnished with more than one or two hairs, which, however, are frequently long.

Among the Scyllaride the first siagnopod has never more than two branches, and these
correspond to one another and are directed inwards, both being tipped with short spines
or hairs,

This pair of appendages lies close against the mandibles, hugging them on the outer
side of the metastomata ; and they appear to be useful in preventing the escape of food
from the lateral angles of the mouth, and to be of little use for any other purpose.

Fra. XI1.—First Sisguopod.
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It is almost impossible to determine the homotypical relation of the several joints in
comparison with those of the true Crustacean leg, but it appears to me that the two inner
branches belong to the coxa and basis, and that the external branch is an ecphysis of the
second joint.

These five pairs of appendages belong to the great dorsal shield, and are the true
cephalic appendages, the following pairs belonging to the pereion.

The Second Siagnopoda.—The second pair of siagnopoda is large, variable in form,
situated on the outer side of the first pair, but a little behind it, and planted at the
anterior exit of the branchial chamber. It generally consists of
three or four branches, two of which are short, broad, and folia-
ceous, while the third is eylindrieal and rod-like, and one is long,
broad, and membranous.

The first joint is generally broad and short, the inner margin
being thickly fringed with ciliated bairs; this joint I take to he the
homologue of the coxa of the theorctical leg. The second joint
frequently resembles the first in form and general appearance and
is similarly furnished with hairs, but it is usually bilobed, and the
marginal hairs are simple ; the third branch is short and cylindrical,
and tipped with one or two hairs; on the outer side is the broad
and membranous plate that I take to be the homotype of the
- : mastigobranchial plate of the pereiopnda ; it is liable to vary in form

B g and size, but that belonging to Spirontocaris spinus is illustrative

of the most normal type (PL CVIL. fig. f).

In Homarus this pair of appendages consists of three branches or joints, of which
the two inner are double and foliaceous, the outer being single and tapering. In Astacus
the same conditions exist, but there is added on the outer side a broad and leaf-like
plate of semi-membranous character, and this I believe is the homotype of the
mastigobranchia attached to the pereionic appendages.

In Stenopus and Spongicola this appendage is formed on the same plan, but in
these two genera the outer plate or mastigobranchia is produced posteriorly as well as
anteriorly, but is ciliated most abundantly on the anterior margin.

Passing on to the Dendrobranchiata we find this latter condition continued, but the
anterior branches are shorter and broader, as in Penaus, Sergestes, and Sicyonia ; the first
and third branches having a tendency to become rudimentary.

In the Phyllobranchiata the same structure exists, but with a greater variation of
parts. The first joint generally carries the branch on the inner side, although as in
Athanas and Alpheus it may be seen only in a rudimentary condition ; the second joint
is bifid as among the Trichobranchiata, but differs somewhat in form, being deeply
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cleft in Palzmon, broad and scarcely cleft in Alpheus, Pandalus, and unbranched in
Crangon, Gnathophylum, and Nika, in which genera the third branch exists as a single
obtusely pointed process, and on the outer side the mastigobranchial plate projects
posteriorly, sometimes in a broad and leaf-like form, and sometimes as a long and narrow
process-; it is generally fringed with a series of long hairs that appear to have the power
of sweeping the branchial chamber to the most distant limits.

The Third Siagnopoda.—The third pair of siagnopoda, or maxilliped, as we see it in
Homarus, is composed of four joints, of which the first has no branch; the second
consists of a broad and foliaceous plate having the inner margins
fringed with cilia; the third is long and narrow, with a tendency
to break up into joints, and beyond this there is a long two-jointed
branch, the distal joint being multiarticulate. In the freshwater
genus Astacus the structure is very similar, but the first joint is
produced to a short and rudimentary plate fringed with cilia on the
inner margin.

In Palinurus the two inner joints are more reduced ; the third
is short, rudimentary and single-jointed, and the fourth consists
of two long slender joints, of which the second is multiarticulate ;
on the outer margin beyond this joint is an appendage that is
rudimentary in Palinurus vulgars, two-jointed in Palinosytus
lalandii, and in Palinurus () japonicus, where it is sufficiently
developed to demonstrate its relationship to the mastigobranchial
plates of the perciopoda.

In the genus Hetairus (Pl CIX. fig. 2¢) it is developed so that
the true nature of the several parts can be demonstrated. The first
joint is broad and foliaceous, and on the posterior margin supports
a large plate, divided by an opaque line across the middle dividing
1t into two parts, suggestive of one being the elementary stage of
a branchial plume, the other of a mastigobranchial plate. The
next joint supports a long filamentary branch and resembles a mﬁgﬁ}_&mm
basecphysis of the perciopod, differing from it in baving a large .
foliaceous plate developed at its base; beyond are two cylindrical joints forming the
continuation of the true limb.

In Plesionika (Pl. CXIII. fig. 1g) the morphology is still more clearly advanced, and
shows the double-lobed mastigobranchia divided into two distinct foliaceous plates,
connected at the base, just as may be seen in Pl XIIs. fig. 4¢; in Phyllosoma the
branchial plume exists as two simple sacs, but within one the branchia is forming, while
the other retains the simple features of the mastigobranchia.
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In some genera, such as Thawmastocheles (Pl VIL fig. 1lg), Willemasia
(Pl XVIIL fig. g), Pentacheles (Fig. 21, p. 107), and Polycheles (Fig. 32, p. 125), what I
take to be the basecphysis is developed at the extremity in the form of a freely movable
leaf-like plate, which probably quivers under the action of the expiratory current from
the branchial chamber. :

In Pasiphaa a similar condition also exists, but in a more rudimentary state, as shown
on Pl CXLI. fig. 1g.

The First Gnathopoda.—The first pair of gnathopoda assumes a more leg-like
character than either of the preceding appendages, but it is not entirely pediform until
we come to the aberrant Schizopoda, and the still more distant Amphipoda.

It is generally formed of five joints, but in some genera there are six, and in a few, as
in Nephrops thomsons (Pl. XXVI. 1), there are seven joints. In general character it is
usually short, wide and thin, the three distal joints being reflexed on the inner side,
and the dactylos is generally broad and flat. The larger the number of joints the
narrower they are, and the more pediform is the whole appendage; but when the
joints lessen in number, the reduction is made by the coalescence of the meros and
ischium, and sometimes the basis also, into one, and by the absorption or loss of the
dactylos. Attached to the basis is an ecphysis that is generally long and two-jointed,
the distal joint Deing multiarticulate ; somectimes it is only single-jointed, as in
Oplophorus (Pl. CXXVII fig. 14) and in Nephrops, where it puts on a somewhat rudi-
mentary appearance. I do not remember an instance in which it is altogether absent,
unless it be so in Pasiphwa (Pl. CXLI. fig. &). The coxa almost universally has a
mastigobranchial plate attached, which is generally of small size and varies in form,
and has very constantly a branchial plume attached to it, and occasionally a second or
arthrobranchial plume attached to the membranous articulation.

In the Astacidee branchial filaments are attached to the outer surface of a large
membranous plate that appears to resemble the mastigobranchia.

The Second Gnathopoda.—The second pair of gnathopodu is more perfectly pedi-
form than the first, but varies to a greater extent in the number of its joints. In
the Trichobranchiata it consists of seven joints, in, I belicve, every genus, not
excluding the Stenopide. This circumstance is the more remarkable in the Palinuridae
and the Scyllaride, as in these two families all the perciopoda have only six joints
each.

In the Dendrobranchiata there are also seven joints; and as the leg becomes longer
and more slender in its gradual passage from Penaus, through Haliporus, Sergestes, and
Lucifer, it assumes more closely the character of the succeeding simple legs.

In the Phyllobranchiata the number of joints is generally limited to five, this diminu-
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tion being due to the coalescence of the meros and ischium into one, and the absence of
the dactylos. : '

In Glyphocrangon (Pl. XCIL fig. 1), Spirontocaris (Pl. CVIL fig. ¢), and Nauticaris
(Pl. CVIIL. fig. ¢) there appear to be only fuuyr joints, a fact that is due to the fusion of
the basis with the ischium and meros,

The coxa of this appendage I believe invariably supports a small and rudimentary
mastigobranchia, but it only in certain forms carries a podobranchial plume which is
attached to this pair of gnathopoda in all the Trichobranchiata, excepting the family
Eryonide. _

In the Dendrobranchiata it is absent in Penaus and its nearer congeners, but it is
present in the deep-sea forms, such as Aristeus, Benthesicymus, and its near allies; and
it is rudimentary in Haliporus.

In the Phyllobranchiata there never is a branchial plume attached to this pair of
appendages, excepting in the fresh-water genus Atya.

This same appendage has an ecphysis almost universally attached to the basis, although
in some instances, as in Spongicola, it is reduced to a rudimentary condition (PL XXVIIL
fig. ¢), and sometimes it is wanting altogether as in Nauticaris marionis (Pl. CVIIL
fig. 7).

In this division the apical termination is generally truncate and armed with spines;
in some genera, as in Pontonia, Acanthephyra, Palamon, and Paralpheus, it tapers to a
point; in Notostomus it is obliquely truncate and pointed, while in Nematocarcinus it is
spatuliform.

The First Pereiopoda.—The first pair of pereiopoda varies very considerably in form,
power, and function. In all the genera of the Trichobranchiata it is the largest and
most powerful of the pereiopoda, and excepting in the Synaxidea, and their parallel
representatives the Haplopodea among the Phyllobranchiata, it is always chelate, and
in these tribes it is frequently subchelate. It is often of too great a length to be of
use as an organ for currying food to the mouth ; I believe it is generally only. capable of
being used for the purpose of holding food while the smaller hands are tearing it off, and
carrying it to the mouth. In this way the Prawns and Lobsters feed. I also believe
that the great weight adds to the power of the first pair of pereiopoda, and is of further
value in assisting to retain or steady the animal, when, by its seizing some fixed body;
it is thus prevented from being easily floated away.

It is, I think, by observing the habits of animals in ordinary conditions, that we are
enabled to appreciate the value of extraordinary forms in exceptional circumstances.
Thus in Thaumastocheles zaleuca the first pair of pereiopoda, with its long comb-like
fingers, is perfectly useless for conveying food to the mouth, and can only aid the
animal in the way that the Prawn uses its long second pair of feet, and the Soldier Crab
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uses its larger hand, by holding its food while the smaller carrics it to the mouth. We
may suppose that the blind Thaumastocheles, resting upon a bed of Globigerina or
Diatom ooze, can, by raking the surface of the mud, fill the long comb-like hand with
multitudes of minute animals more or less adapted for its food ; that then the smaller
hands gather up the larger and more suitable portions, and carry them to the mouth.
It is interesting to learn.that a mnear ally of Thaumastocheles zaleuca appears to have
existed so far back as the Cretaceous formation, in the species Stenocheles esocinus of
Fritsch and Kafka ;! but whether this was also a blind animal or not I do not
know.

In the Dendrobranchiata the first is the smallest of the three chelate pairs character-
istic of the division, one of which is large; the first is moreover the shortest, and
appears from its relative length to be capable of reaching the mouth.

It is also noticeable in this division, that in these genmera in which there is a
downward tendency from the normal form and power, the change takes place at each
extremity of the pereion. The first perciopod is the first to become enfeebled, as may be
seen in the Sergestide, in which the first has lost its chelate structure, and yet retains a
grasping or holding power in the peculiar adaptation of the carpo-propodal articulation ;
while at the posterior extremity of the pereion the fifth pair has become little more than
rudimentary, and the fourth is much diminished in importance and value.

In the Phyllobranchiata the first pair of pereiopoda varies greatly in relative form
and size, being sometimes the largest, as in Alpheus, but more commonly very much
the smallest, as in the Paleemonide; again, as in the Crangonide, it is reduced to a
subchelate condition, in consequence of the polliciform angle of the propodos being
reduced to a small tooth-like point, as in Crangon and its immediate congeners. In
Glyphocrangon this point is altogether absent, and in Nika the change in structure differs
on the two sides, this pair being simple on one side and chelate on the other. In the
Pandalid® it exists as a pair of simple pointed legs, styliform in appearance.

In the freshwater genus Atya this pair of pereiopoda is developed into a kind of
brush to provide the mouth with supplies of fine mud on which the animal lives. The
extremity of both the finger and thumb is provided with a tuft of long Dristles,
which, when the hand is open, form a kind of fan which retains the fine mud : when
the hand is closed, the bristles are closed around the mud, compressing it into a pellet,
which is passed into the mouth with great rapidity.?

The Second Pereiopoda.—The second pair of pereiopoda varies much in some
families and but little in others. All through the Trichobranchiata it is chelate and
only of moderate proportions, being much smaller than the first and as large as or larger

! Die Crustaceen der Béhmischen Kreideformation, 1887,
? Fritz Miiller, Kosmos, Bd. viii. p. 117, 1881,
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than the third; it has the carpos single-jointed, which is also the case in the Dendro-
branchiata, the only difference being that in this division the second resembles the
first, but is slightly larger and a little longer, corresponding in size between the first
and second pairs.

We find that this is continued, but to a less degree, in the Sergestide, in which
family the second pair corresponds more nearly with the third than with the first.

In the Phyllobranchiata the several variations of form are more marked and in
stronger contrast. In the genera belonging to the families of the Nikide, Alpheide,
Hippolytidee, and Pandalidee it is long, slender, minutely chelate, and has the carpos
multiarticulate, the articuli varying in number and length in various species or
genera.

In the Crangonide it is short, slender, and feeble, and the carpos 1s not multiarti-
culate, and this is also the case in all the genera belonging to the Palemonide, only
here it is larger and often very much longer than the first pair; so it i1s in Zypton,
Pontonia, and Oodeopus, while it differs in Nematocarcinus in being small and having
the carpos long and slender, and not multiarticulate.

The differences between the multiarticulate condition of the carpos and those in
which it is uniarticulate is so marked that I have separated them into two tribes, under
the names of the Polycarpidea and Monocarpidea. In the Haplopodea all the legs are
uniform.

The Third Pereiopoda.—The third pair of pereiopoda is chelate in all the genera
of the Trichobranchiata, except in the group Synaxidea, in which none of them are chelate
except the posterior in the females, the first being only subchelate in some genera.
This part is generally small and subequal to, or smaller than, the second pair.

This chelate condition also exists in some of the aberrant forms, but in others, as
in Thalassine, Eiconaxius, &c., it is simple. In the family Stenopide the third pair
is large and chelate, having the hand long and slender in Stenopus, broad and thick in
Spongicola, and in each longer than the preceding, thus acquiring the character and
appearance of the Dendrobranchiata, whilst in the compressed rostrum it much resembles
in external appearance the Phyllobranchiata,

In the Dendrobranchiata this pair is the largest and the longest of the chelate feet,
and is universally formed on the same type as the two preceding. In the Sergestidee
it is chelate, but only minutely, as it is also in Lucifer, and in both cases it is buried
in a brush of hairs, I have not had an opportunity of examining it in Acetes.

In the Phyllobranchiate forms the third pair of pereiopoda is universally simple.

In the Crangonide it is long, slender, and styliform ; in the Nikide it resembles
the succeeding and is less styliform than in the Crangonidee. It is also styliform in
the Pasiphwmid® but comparatively less so than in the Crangonidse. In several genera
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it is short and sickle-shaped, and sometimes biunguiculate, as in some species of the
Alpheide and Hippolytide.

The Fourth Pereiopoda.—The fourth pair of pereiopoda undergoes little change
throughout the entire order of the Macrura except in a few of the aberrant Anomura, and
in the family of the Eryonide, in which they are chelate in several of the genera, as in
Polycheles, Pentacheles, Eryoneicus, and Willemasia. It is among the most constant in
form and simple in claracter ; it is absent only in the depreciated forms of Acetes und
Lucifer, and even here it is the last to disappear. In the genus Stenopus the propodos
is reduced to a multiarticulate condition, but is not enfeebled as in Benthecetes, Smith,
and the dactylos terminates in a biunguiculate extremity.

The Fifth Pereiopoda.—The fifth pereiopoda is a characteristic pair of appendages
in many genera. It is, moreover, functionally an important pair, since it contains the
termination of the internal portions of the male organs of generation, the extremity of
the vas deferens passing through an orifice in the coxal joints (Pl. XV. fig. 30 and PL
XIX. fig. 0). In Pentacheles and Willemasia it is chelate in both males and females.
In the Scylluridee and Palinuridee, Homaridee and Astacidee, it is chelate in the females
only ; and appears to be functionally so formed to assist in rupturing the ovisac and
liberating the brephalos from the ova.

In the Trichobranchiata it is frequently simple in the male and chelate in the female.

In the Dendrobranchiata it is always simple in form, but has a tendency to become
long, slender, and enfeebled ; in some genera it is multiarticulate and filamentous, as in
Benthacetes; in Sergestes it becomes rudimentary in character, and in Acetes and
Lucifer disappears altogether.

Throughout the Phyllobranchiata it is formed on the same general plan as that of the
fourth pair, but varies in some genera in having the dactylos short; it is generally
simple, but there are many genera in which the dactylos is reduced to a minute con-
dition and attenuated in form.

In some gencra, as in Diaphoropus, the fifth pair is developed to a very great length,
far exceeding that of the preceding pairs. Unfortunately we only know the species of
this genus in their young condition, so that although in the specimens of Diaphoropus
versipellis (Pl. CXVIIL. fig. 3) it has a form approximating to that of the adult, yet it
evidently has to undergo one more change before it reaches the permanent stage. ‘T'his
great size, which is chiefly due to the length of the limb and the diameter of the coxal
and Dasisal joints, appears to belong to other geners, such as Anebocaris and Eretmocaris;
but in the specimens of these genera the appendage is unfortunately wanting, the only
part preserved being the large coxal joint (P, CXLV.).

In the Phyllobranchiata the great degree of degradation which is seen in some genera
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of the Dendrobranchiata does not appear to take place in this pair, but rather in the
penultimate pair, as in Pastphaa (Pl CXL. fig. 1n).

The First Pleopoda.—The first pair of pleopoda is an important pair of organs, deviating
from the normal form seen in those posterior to it, and being utilised to assist the male
to a greater or less extent in the act of copulation.

It frequently varies very considerably in form in the two sexes, but it is most
pronounced in the males, in which, however, it shows considerable differences in form in
different genera and families, but more decidedly in the several divisions into which the
Macrura are divided. .

The normal condition of the appendage is that of two foliaceous branches attached to
the extremity of a basal joint, which is articulated to the inner wall of the plates that
project on each side of the pleonic somites; these, so far as I know, have never
received a special name, but are generally considered to be the lateral projections of the
several somites. A similar condition of structure exists in the Edriophthalma, and since
in these there is no carapace covering the pereion and shielding the branchie from
accident, the first joint of the legs is produced in a similarly squamose manner, over-
lapping and protecting the branchiz, situated pendent on the inner side.

I believe that this is precisely the condition of the great lateral plates on the pleon in
the Macrura ; an idea that I have long entertained, and which, I believe, is capable of
demonstration by well-grounded arguments.

That the two rami are homotypical of the exopodite and the endopodite of the
pereionic limb, as described by Milne-Edwards—or, as I have preferred to call them, of
the pereiopod and its basecphysis (or in plain English the leg with the branch of its
second joint) is, I believe, universally accepted as theoretically true; but the large over-
lapping lateral plate is figured and described as part of the somite by Milne-Edwards in
his great work Histoire naturelle des Crustacés, while it is omitted in his later memoir
on the morphology of the Decapod Crustacea.

In the different genera the second or basisal joint of the appendage is seen to creep
(as it were) down the side of the large scale often nearly as far as its lower margin; this
is apparent in several species of Alpheus where it is largely developed, especially in the
females as a protection for the ova. In some specimens of an undescribed genus
recently taken in the * Talisman” by M. A. Milne-Edwards these lateral plates are so
largely developed in the females that they wrap over and cover the ova as in a marsupial
pouch. In other genera, as Sergestes and Lucifer, they are reduced to a minimum, having
the pleopoda articulating at the extreme margin of the lateral wall. This we might
suppose to be liable to occur in such genera as these, in neither of which are ova ever

1 ! Observations sur le squelette tégumentaire des Crustacds décapodes et sur la morphologie de ces animaux, Ann. d.
Bci. Nat,, wér. 3, t. xvi. pp. 221-201, ple. 8-11, 1861,
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attached to the pleopoda. But large squamose plates exist also in Penaus and its
congeners, which also so far as known never carry ova.

If we turn to Apseudes, that anomalous little genus, which appears in its general
character and condition to be rather a Macruran than an Isopod, we find thislateral plate
distinetly recognisable as a joint articulating with its somite, and with the basisal joint
which supports its two branches attached at its extremity.

It appears to me that what is true of a small Crustacean is also true of a large one,
and this interpretation is most consistent with the homology of these parts.

If the ecphysis or exopodite be a branch of the second joint, as it is acknowledged to be,
then it is clear that the part generally denominated the peduncle of the pleopod must be
the second joint, that is the basis, and not the coxa, or the branches arising from it cannot
be the homologues of the basecphysis; or, finally, the branches springing from the first
joint or coxa of the pereiopoda must also be homologically the same as those which spring
from the sccond joint or basis; which is absurd, since it would make the exopodite and
the epipodite, or as I have named them, the basecphysis and mastigobranchia, homologous
with each other.

The pleopoda undergo various modifications of form, the three anterior more or less
after one type, the three posterior after another ; the first pair in the female varies but
little from the succeeding which carry the ova, and what change there may be is in the
direction of depreciation.

In the Trichobranchiata in the female it is very much reduced in character, and some-
times, as in the Astacida, it is almost rudimentary; whereas in the male of the same
species it is a large and powerful organ adapted for its special purpose.

In Astacus it is developed into an almost cylindrical tube, but in the genera belonging
to the family of the Eryonida it forms rather a broad spoon ; and judging from what
we have observed of the habits of the higher forms, as exhibited in Carcinis manas,
in which the extremity of the vas deferens is projected into folds of the first pair
of pleopoda and inserted into the female, so in these, although in a less perfect manner,
the pleopod may be utilised to similarly direct same organ to the entrance of the
oviduct. .

In Tbaccus, and I believe in all the Synaxidea, the first pair of pleopoda is wanting
in both male and female, but in the Stenopidee it is well developed, but only single-
branched, and utilised in the female as an egg-carrier.

In the Dendrobranchiata even a greater change takes place in the male, and one
that is well worthy of close consideration.

The inner branch is transformed into a very thin membranous plate, which I have
called the petasma, and which is capable of very large extension; it generally lies folded
longitudinally in a narrow compass, and is frequently studded at the proximate margins
with hooks and teeth which vary in form ; its minor differences are so numerous and
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its general form so constant, that when fully developed it is a good and invariable test
of specific character.

In Lucifer 1 have been able to follow the development of this organ throughout its
various changes, from the very early form to the adult stage, with more completeness than
in any other genus. Thus, when the animal is but 5 mm. in length, the petasma is
present in the form of a bud; when the animal is 10 mm. long it has increased to
a considerable degree, and when it has reached the adult stage it is about 12 mm.
or half an inch long, the petasma is fully developed (Pl LXXX. fig. 1, and p.t.m.).
This organ may be seen varying (Pl LXXXIL) from the simplest condition to that of
the more perfect form through various genera; and is universally present in the adult as
a pair of large veils which become linked together in the median line and form a curtain
that stretches across the pleon between the limbs from one side to the other.

Whether this veil is constantly present in the adult male, or only at certain periods
when required, I am not prepared to assert, but I am inclined to believe that the latter
is the more likely case, if we may judge from certain specimens of Aristeus in the collec-
tion. For instance, on Pl XLV. figs. 1, 2, and p are shown to exist in different degrees
of immaturity, although the animals from which they were taken are all fully grown and
well-developed males.

When displayed to the full extent they form a curtain, as may be seen in Gennadas
parvus (Pl LVIL fig. p.p.), in which they extend from the pleopod on one side to that
on the other, being connected in the median line by a series of small cincinnuli (fig. p.”),
and attached on each side by a small pedicle to near the middle of the basisal joint of
the pleopoda. It may be also seen in a similar condition, but more irregular in form,
in Sergestes atlunticus (Pl. LXIX. fig. p.p.). On PL XXXIX. fig. 2” it is also shown
in a folded condition, in Pleoticus miillert ; but perhaps its true value and importance
may best be understood from an examination of the structure as it is shown In
Pleoticus pectinatus (Pl. XXXVIIL. fig. p.p.). Here the petasma is extended and
united in the median line. The curtain is seen to be attached by a small pedicle to
near the middle of the inner side of the basisal joint of the pleopod, its margins are
extended vertically to the central body of the curtain, which forms a groove in the
middle ; near the middle of the lateral margins are two excavated spaces, into which
the fifth pair of perciopoda fall when required, and ‘beyond them are two enlarged
lobes with hollow apices, the object of which is not clear, unless it be to assist in
clutching the fifth pair of pereiopoda when pressed down ; beyond the lobes the margins
are fringed with a series of long, curved, comb-like teeth, that are capable of securing
a hold on the female when the animals are brought into contact.

From what we know of the means of fertilization in Lucifer, and from what Sars has
shown in his Report on the Schizopoda of the Challenger collection,' I think we may

! Zool. Chall. Exp., part zxzvii. p. 74,
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assume from the similar character of the petasma in the male Lucifer, and in the
Penwide, that the means adapted for impregnating the female in Lucifer is also that in
the Penwmide. It has been long known, but only of late ycars demonstrated by Dr.
Semper, and more recently by Professor Brooks, that spermatophores are developed by
the male (Pl LXXX. figs. 1, 2; Pl. LXXXI. figs. 3, 4), aud at certain periods when
required are liberated ; that these are taken up and held until required, probably only
for a limited period, and then projected and retained inserted in the female until the
ova are impregnated, as shown on PlL. LXXXIL fig. 12 and 29. Since the petasma exists
in all those Macrura which are known to impregnate the females by means of sper-
matophores, it is fair to assume that this organ, which shows a remarkable correlation
of parts in relation to a special function, fulfils the office in & manner nearly as suggested.

In the males of many genera, and in the females of most of the Macrura that
belong to the Phyllobranchiata, there is commonly present, on the inner margin of the
inner branch, a long, blunt, style-like appendage, that I have named stylamblys, the apex
of which, instead of being sharp, is crowned with numerous small hooks with enlarged
points, which have been termed cincinnuli. The hooks are similar to those attached to
the inner margin of the petasma on each side.

The Second Pleopoda.—The second pair of pleopoda is generally a modification of
the type of the first, in the direction of those that are posterior to it. The branches are
more normal in form, but the outer carries a stylamblys that is furnished with
numerous small hooks or cincinnuli. In some genera, as Sicyonia, the inuner branch is
developed into an imperfect petasma (Pl. XLIII fig. 2q). In Penaus serratus the inner
branch, instead of being a broad and thin membranous plate, is long and narrow, some-
what like the outer one, and is furnished at the base with two globular organs
(PL XXXVII. fig. 1q).

In Callianassa and its near ally Cheramus (Pl 1. fig. 2q) the first pair of pleopoda
is generally absent, or reduced to a rudimentary condition; the second and third are
long and slender, the inner ramus being cylindrical and biarticulate, while the outer is
long and slender, and also biarticulate, the first joint being extremely long, and the
distal one extremely minute ; but this condition belongs more to the female than to the
male, in which they arc smaller and more simple (PL VILL figs. g% and g2 ; PL XIX
figs. ¢¢ and g4). These distinctions are common throughout the Synaxidea, as well as
in many of the aberrant genera.

In the Phyllobranchiata, the inner exists as a submembranous branch, somewhat
like that of the Dendrobranchiata, but it differs in the two sexes, being a little broader
in the males, and having the margins free from cilia. It varies in different genera or
sometimes even in different species of the same genus, as may be seen in Nemato-
carcinus, in which it may be compared with the same organ as seen in Oplophorus.
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The Third Pleopoda.—The third pair of pleopoda likewise exhibits some of the
characteristics of those preceding, but in many genera, and more especially in those in
which the anterior pairs depart less from the common type, it differs but little from those
that follow. This and the following two are the chief egg-carriers in the Trichobranchiata
and Phyllobranchiata, although in some genera they may be found on the second, and in
Stenopus a few ova are attached to the first pair.

The Fourth and Fifth Pleopoda.—These pairs are generally only broad and leaf-like
appendages.

The Sixth Pleopoda.—The sixth pair of pleopoda is the only feature that is in-
variably constant, existing in a more or less perfect form throughout the whole of the
Macrura.

Its articulation with the somite differs from the preceding by the reduction of the
large coxal plate to a rudimentary condition, and in its being placed at the postero-
lateral angles. The basisal joint, instead of being long as in those anterior to it, is short,
and the terminal branches are generally broad and leaf-like, but in some instances slender
and style-like, as may be seen in Thalassina (PL IIL), in Chewroplatea (Pl L fig. v.v),
and in other aberrant forms through the Anomura, where it may be seen in a rudimentary
condition in the cancriform genera.

In the course of development it is the first appendage present of those that belong to
the pleon, and it appears almost simultaneously with the antenns, while the pereiopoda
are yet in an incipient condition, and the other pleopoda are visible only as immature buds.

The basis, or peduncular joint, is short, and the two branches generally bear a strong
resemblance to each other, although each of them possesses features peculiar to itself.
The inner branch is generally the more flexible, and has the two margins similar and
fringed with hairs, whereas the outer is generally slightly longer than the inmner; the
outer margin is smooth and strengthened by a strong rib, and is ciliated with hairs on
the inner side and distal extremity only ; it is divided by a diseresis, or transverse line
of articulation. This feature is one that is very general in the Macrura, being present,
so far as my experience teaches me, in each division, and absent only in the genera that
belong to the familics Palinuride, Scyllaride, and Eryonide. '

In the Dendrobranchiata the diseresis is, I believe, universally present ; but in some
genera, as Benthesicymus and Gennadas, it is imperfect in character, although, even in
these, 2 small bundle of muscular tissue occupies the position where the line of dizresis
should be (Pl LV. fig. 1), thus demonstrating by its presence that previously there
existed an articulation between the two parts ; the muscles, ceasing to be of use, have
gradually diminished in size and value. This pair of appendages bears a considerable
analogy to the second peir of antenns, the outer branch representing the scaphocerite ;
and to add to this comparison we find in the Atyide that the scaphocerite is furnished
with a dizresis of similar character.
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In some genera of the Schizopoda, which are aberrant Macrura, the inver branch iy
furnished with an otolith, similar to that which we find in the first joint of the peduncle
of the first pair of antennz in some of the Phyllobranchiata. The analogy that it bears
to the first pair is moreover apparent in the filamentary character it assumes in Tanais
and Apseudes, in the latter of which it exhibits the unusual feature of two filamentose
branches, which is the normal condition of the Macrural antenn.

The Telson.—The terminal or twenty-first somite—the seventh somite of the pleon—
undergoes considerable degrees of modification throughout the several families of the
Macrura, |

In most genera the telson appears to be uscful as being the resting-place of the
sphincter muscles that surround the terminal extremity of the alimentary canal, which
is capable of being controlled by them. It is also uscful in directing and steering the
animal in its passage through the water, and appears to be longest in those species that
possess the greatest power of rapid movement.

All these animals possess the power of doubling up the posterior somites against the
ventral surface of the pleon, and then, by boldly striking out, dart to a considerable
distance.

In some genera, or even families, the telson is posteriorly rounded, as in the Astacide;
in others it is anteriorly hard and calcarcous and posteriorly soft and membranous, as in
the Synaxidea, a circumstance that is suggestive of a distinct rclationship of the two
parts, the anterior which carries the anus belonging to the normal somite, while the posterior
portion represents its appendages. This idea is still mare strongly suggested in the genus
Cheiroplatea, where the separation of the posterior from the anterior division is clearly
defined by a distinct membranous articulation, and the posterior portion is divided into
two lateral lobes,

In Glyphocrangon the telson is not only a long and slender appendage but it is one
that from its character and power must be a formidable weapon of offence. It is
developed in the form of a long, slightly curved, triangular bayonet, grooved along the
upper surface, and capable of being firmly fixed or unlocked at will,

The contraction of the extensor musecle forces the ball-like portion at its anterior
dorsal margin beneath the frontal surface of the preceding somite, and draws the dorsal
process at the base of the telson into contact with the vertical margins at the posterior
extremity of the sixth somite, and by the same action the lateral bolts are forced ngainst
the curved margin of the projecting lateral process on each side: by these means the
telson is 80 securely locked in position that it is difficult to dislodge it when so fixed
(Fig. XV.). To add to its power as a weapon of offence the sixth somite is attached to
the fifth by a similarly formed articulation, which is also casily capable of being locked in
position, and the fifth somite is united with the fourth by a modification of the same
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kind, but less capable of resistance than the other two. These three somites therefore
support each other, and by acting in concert when drawn up beneath the ventral surface
of the animal, and then forcibly struck out, must be capable of inflicting a very severe

wound.
There seems to be a curious correlation between the length of the telson and the length

Fio. XV.—Glyphocrangon. T, fifth somite of the pleon ; V, sixth somite of the pleon ; Z, telson.

of the rostrum., When the telson is long and slender the rostrum is also long and slender,
and when the telson is short the rostrum is never long, and is frequently very short, or
wanting, as in Crangon and the Synaxidea. The rostrum by its length appears to afford
protection to the ophthalmopoda and the antenns, and the telson, by its rigidity and
length, likewise affords protection to the lateral appendages of the rhipidura.
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GEOGRAPHICAL DISTRIBUTION.

LIST OF LOCALITIES AT WHICH MACRURA WERE OBTAINED, WITH THE
SPECIES TAKEN AT EACH.

Sration VIIp. February 10, 1873 ; lat. 28° 35’ N., long 16° 5’ W.; off Gomera, Canary
Islands ; depth, 78 fathoms ; bottom, volcanic sand. Dredged.

Arctus pygmaus (1 2).

StatioNn 13. March 4, 1873; lat. 21° 38’ N., long. 44° 39’ W.; Mid-north Atlantic;
depth, 1900 fathoms; bottom, Globigerina ooze; bottom temperature, 36°8.
Dredged.

Willemesia leptodactyla (1 ). | Bentheocars stylorostratis (2 ¢ 3).

StarioN 23. March 15, 1873 ; lat. 18° 24’ N, long. 63° 28’ W.; off Sombrero Island,
West Indies; depth, 450 fathoms; bottom, Pteropod ooze. Dredged.

Callianassa occidentalis (1). Thaumastocheles zaleuca (2).
.Cheramus occidentalis (1). Polycheles crucifera (1).
Benthesicymus pleocanthus (1 2).

Srarion 24. March 25, 1873; lat. 18° 38’ 30” N., long. 65° 5’ 30” W.; off Culebra
Island ; depth, 390 fathoms; bottom, Pteropod ooze. Dredged.

Platybema rugosum (1 ). | Leptochela serratorbita (1).

St. Thomas, West Indies; shallow water.
Sicyonia carinata (1). { Alpheus bermudensis (1 ).
Leptochela serratorbita (1).

Bermuda ; shallow water.
Stenopus hispidus. I Alpheus bermudensis (3 2 ).
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Between Bermuda and the Azores. Surface.

Gennadas intermedius, | Brachycarpus savignyu.

North Atlantic, April 1873. Surface.

Mastigopus suhma. Latreutes ensiferus {100).  On Gult-
Sergestes edwardsir. weed.

Sergestes atlanticus. Hippolyte bidentatus (2 3 2). On
Sergestes ovatoculus. Gulf-weed.

Sergestes penerinkii. Palzmon natator (113). On Gulf-
Lucifer typus. weed.

Lucifer reynaudii.

StarioN 40. April 28, 1873 ; lat. 34° 51’ N., long. 68° 30’ W.; depth, 2675 fathoms ;
bottom, blue mud. Dredged.

Acanthephyra purpurea (1). | Acanthephyra sicea (1).

Sration 42. April 30, 1873; lat. 35° 58’ N,, long. 70° 35" W.; surface temperature,

65°. Surface.
Sergestes atlanticus (1).

StaTioN 45. May 3, 1873 ; lat. 38° 34’ N., long. 72° 10’ W.; south-east of New York;
depth, 1240 fathoms ; bottom, blue mud ; bottom temperature, 37°*2. Dredged.

Gennadas parvus (1 ). I Orphania tenwimana (1).

StaTiox 49. May 20, 1873 ; lat. 43° 3’ N., long. 63° 39’ W.; south of Halifax ; depth,
85 fathoms ; bottom, gravel, stones; bottom temperature, 35°. Dredged.
Sabinea septemcarinata (22 ¢ 2).
Hippolyte projecta (1 3). Hetairus tenwis (1 2).
Spirontocaris spinus (many &' ). Hetairus debilis (15).
Pandalus fuleipes (2 ¢ 2).

Hetairus gavmardius (1 2).

Starion 57. May 30, 1873 ; lat. 32° 11’ 7 N,, long. 65° 3’ 20” W.; off Bermuda ; depth,
690 fathoms. Dredged.

Nephropsis rosea.

Srarroxs 62 and 63, June 18, 19, 1873 ; lat. 35° 7/ to 85° 29’ N., long. 50° 53’ to 52°
32’ W. Surface, among Gulf-weed.

Sergestes atlanticus (3 3 ). Hippolyte bidentatus (1 ). Female
with ova.
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Starion 84. July 18, 1873; lat. 30° 38’ N., long. 18° 5' W.; near the Canary Islands;

surface temperature, 71°. Surface.
Stochasmus exilis (1).

Station 87. July 21, 1873; lat. 25° 49" N,, long. 20° 12" W.; off the Canary Islands;
depth, 1675 fathoms ; bottom, rock. Dredged.
Acanthephyra purpurea (1). | Eryoneicus cacus ' (1).
Hymenodora mollicutis (1 ).
South Atlantic, March 1876.
Amphion provocatoris (1).

Off Cape Verde Islands. Surface.

Arctus immaturus (1). Hectarthropus tenwis (April 26,
Sergestes edwardsis (April 26, 1876). 1876).
Athanas veloculus (2). Evretmocaris stylorostris (April 26,
Draphoropus longidorsalis (1) (April 1876).

26, 1876). Evetmocaris cormger (April 26,

* Oodeopus gibbosus (April 26, 1876). 1876).

St. Vincent, Cape Verde Islands; 7 to 52 fathoms.

Ibaccus verd.. Sergestes dissimilis.
Phyllosoma furcicaudatum. Alpheus edwardsit,
Phyllosome verdense. Alpheus cristidigitus (19 ¢ 2).
Sicyonia sculpta (1). Alpheus edwardsit (10 7).

Amphion provocatoris (1).

San Iago, Cape Verde Islands; fresh-water stream.
Atya sulcatipes. | Atya serrata.
Caridina typus.

StaTion 101.  August 19, 1873 ; lat. 5° 48’ N., long. 14° 20’ W.; near Sierra Leone ;
depth, 2500 fathoms ; bottom, blue mud ; bottom temperature, 36°4. Trawled.

Gennadas parvus (1).

Statron 103. August 22, 1873 ; lat. 2° 52’ N,, long. 17° 0’ W.; surface temperature,
77°.  Surface.
Sergestes oculatus (1).

. Tnllif second and much larger species has been since taken by Professor A. Milne-Edwards during the voyage of the
man.
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StarioN 104. August 23, 1873 ; lat. 2° 25’ N., long. 20° 1/ W.; depth, 2500 fathoms ;
bottom, Globigerina ooze ; bottom temperature, 36°6. Trawled.
Haliporus lavis (2 9). | Acanthephyra kingsleyi (1 2).

Hymenodora mollicutis (1 2 ).

StaTioN 106. August 25, 1873 ; lat. 1° 47° N., long. 24° 26’ W.; depth, 1850 fathoms ;
bottom, Globigerina ooze ; bottom temperature, 36°6. Trawled.
Haliporus lavis (1 ). Sergestes oculatus (4).
Gennadas ntermedius (1). Sergestes longispinus (1).
Acanthephyra acanthitelsonis (1 ).

Tropical Atlantic. Surface.

Lucifer typus. Sergestes parvidens.
Lucifer reynaudsi. | Peteinura gubernata, at night.

StaTtion 107. August 26, 1873 ; lat. 1° 22’ N., long. 26° 36" W.; depth, 1500 fathoms;
bottom, Globigerina ooze ; bottom temperature, 37°°9. Trawled.

Acanthephyra acanthitelsonis (13). | Acanthephyra brevirostratis (2).

St. Paul’s Rocks. Surface.

Panulirus quttatus (3 2 1 2). Lucifer reynaudii.
Lucifer typus. Alpheus minus (2 ).
Sergestes oculatus (6).

STATION 113a. September 2, 1873 ; lat. 3° 47° 0” 8., long. 32° 24'30” W.; off Fernando
Noronha ; depth, 7 to 25 fathoms ; bottom, voleanic sand and gravel.

Artemesia longinaris (1). | Alpheus minus (1 9).

StaTioN 120. September 9, 1873; lat. 8° 37/ S., long. 34° 28" W.; off Pernambuco;
depth, 675 fathoms ; bottom, red mud. Trawled.

Gennadus parvus (1 ). Notostomus brevirostris (1).
Glyphocrangon aculeata (1 ). Hymenodora mollis (1 ).

Sration 122. September 10, 1873 ; lat. 9° 5’ S., long. 34° 50’ W.; off Barra Grande;
depth, 350 fathoms ; bottom, red mud. Trawled.
Amphiplectus depressus (2 9). Plesionika semilzvis (16).
Plesionika uniproducta (2 3 3). | Nothocaris geniculatus (17 2 3)-
Campylonotus capensis (2 3).
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StatioN 126, September 12, 1873 ; lat. 10° 46" 8., long. 36° 8’ W.; depth, 770 fathoms ;
bottom, red mud. Trawled.

Acanthephyra edwardsii (2 3 9)

Off Bahia ; from 7 to 22 fathoms. _
Sicyonia carinata. | Alpheus minus (3 ¢ 2).
Alpheus intrinsecus (1 ).

South Atlantie, October 5, 1873 ; about lat. 28° 8., long. 27° W. Surface.
Sergestes longicollus.

Sration 133. October 11, 1873; lat. 35° 41’ S, long. 20° 55" W.; near Tristan da
Cunha; depth, 1900 fathoms; bottom, Globigerina ooze ; bottom temperature, 35°4.
Trawled.

Willemeesia leptodactyla (1 §). Benthesicymus altus (3 3).
Hemipenaus spinidorsalis (2). Benthesicymus mollws (1).
Aristeus armatus (1 7). Pontophilus gracilis (1 ).
Benthesicymus tridescens (2 § 7). - Notostomus murrayi (1).

Hymenodora mollicutis (2 & 2).

StatioN 135¢. October 17, 1873 ; lat. 87° 25’ 30” 8., long. 12° 28" 30” W.; Nightingale
Island, Tristan da Cunha; depth, 110 fathoms. Dredged.

Palinosytus lalandsi (1).

SratioN 187. October 23, 1873 ; lat. 35° 59’ 8., long. 1° 34’ E.; depth, 2550 fathoms;
bottom, red clay ; bottom temperature, 34°*5. Dredged.

Gennadas intermedius (1 ). | Sergestes profundus (1 2 ).

SraTioN 142, December 18, 1873; lat. 35° 4’ 8., long. 18° 37" E.; Agulhas Bank;
depth, 150 fathoms; bottom, green sand ; bottom temperature, 47°. Dredged.

Merhippolyte agulhasensis (5 3 2). | Pandalus modestus (3).
Chlorotocus incertus (1).

StaTIoN 144a. December 26, 1873 ; lat. 46° 48’ 0” S., long. 37° 49’ 80” E.; off Marion
Island ; depth, 69 fathoms ; bottom, volcanic sand. Dredged.

Nauticaris marionis (67 2 ).
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StaTioN 145. December 27, 1873 ; lat. 46° 43’ 0” S., long. 38° 4’ 30" E.; off Marion
Island ; depth, 140 fathoms; bottom, voleanic sand. Dredged.

Nauticaris marionis (8). | Chorismus tuberculatus.
Campylonotus capensis (6 3 ).

StaTioN 145a. December 27, 1873; lat. 46° 41’ 8., long. 38° 10’ E.; off Marion
Island ; depth, 310 fathoms; bottom, volcanic sand. Dredged.

Chorismus tuberculatus (15 2 ).

STaTION 146. December 29, 1873; lat. 46° 46’ 8., long. 45° 31’ E.; near Marion
Island ; depth, 1375 fathoms; bottom, Globigerina ooze; bottom temperature,
35°6. Trawled.

Petalidium foliaceum (4 2). Caricyphus angulatus (1).
Glyphocrangon podager (1 ). Nematocarcinus proximatus (2 2).

Starron 147. December 30, 1873; lat. 46° 16’ 8., long. 48° 27" E.; depth, 1600
fathoms ; bottom, Diatom ooze ; bottom temperature, 34°'2. Trawled.

Hymenodora dﬂpf@m (1 9).

Sration 152. July 11, 1874 ; lat. 60° 52" 8., long. 80" 20’ E.; depth, 1260 fathoms;
bottom, Diatom ooze. Trawled.

Nematocarcinus lanceopes (3 2 ).

StarioNn 156. February 26, 1874; lat. 62° 26’ 8., long. 95° 44’ E.; depth, 1975
fathoms; bottom, Diatom ooze. Trﬂ.wle_d.

Hymenodora mollicutis (1 2).

Station 157, March 3, 1874 ; lat. 53° 55’ 8., long. 108° 35’ E.; depth, 1950 fathoms;
bottom, Diatom ooze ; bottom temperature, 32°'1. Trawled.

Hymenodora mollicutis (2 2).

South of Australia ; March 1874, Surface.
Sergestes dorsispinalis. | Sergestes laterodentatus.
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SparioN 159. March 10, 1874 ; lat. 47° 25" 8., long. 130° 22’ E.; depth, 2150 fathoms ;
bottom, Globigerina ooze ; bottom temperature, 34™'5. Trawled.
Gennadas parvus (1). Sergestes atlanticus (3 ).
Petalidium foliaceum (1 2). Aeantheplyra sica (2 3).
Hymenodora glauca (1 3).

.STATIDN.IEZ. April 2, 1874 ; Iat. 39° 10’ 30” 8., long. 146" 37’ 0" E.; off East Moncceur
Island ; depth, 38 fathoms; bottom, sand and shells. Dredged.

Alpheus gracilipes (2). | Leptochela robusta (16 § 3).
Australia, off Cape Howe ; April 3, 1874. Surface.

Icotopus arcurostris (2). Zoontocaris galathea.

Diaphoropus versipellis, at night. Oodeopus serratus.

Australia, Port Jackson. Surface.

Penazus canaliculatus, var. australi- Sergestes armatus.
ensis (3 ). Lucifer typus.
Penaus gracilis. Palzmon affinis (16 2).

Anebocaris quadroculus (1), at night.

Sydney, Paramatta River, N.S.W. Fresh-water.
Astacopsis spinifer. | Astacopsis sydneyensis.
Astacopsis paramattensis.
Sydney.
Sergestes parvidens.

STATION 164B. June 13, 1874 ; lat. 34° 13’ S, long. 151° 318’ E; off Port Jackson
depth, 410 fathoms ; bottom, green mud. Trawled.

Plesionika semilavis (2).

StaTioN 165. June 17, 1874 ; lat. 34° 50 S., long. 155° 28’ E.; off Sydney; depth
2600 fathoms ; bottom, red clay ; bottom temperature, 34°5. Dredged.

Pontophilus profundus (1 ).

STATION 166. June 23, 1874 ; lat. 38° 50’ 8., long. 169° 20’ E.; off New Zealand

depth, 275 fathoms; bottom, Globigerina ooze; bottom temperature, 50°8.
Trawled.

Nephrops thomsoni (1 9). | Pandalus magnoculus (9 2 ).
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StaTioN 167. June 24, 1874; lat. 39° 32’ S., long. 171° 48" E.; off New Zealand ;
depth, 150 fathoms ; bottom, blue mud. Trawled.

Ibaccus alticrenatus (2 3 2 ). ] Pandalus magnoculus (14 § 7).

STaTION 167A. June 27, 1874; lat. 41° 4’ 8., long. 174° 19" E.;; off New Zealand;
depth, 10 fathoms; bottom, mud. Dredged.

Brachycarpus audouinii (1 2).

Statron 168. July8, 1874; lat. 40° 28’S., long. 177° 43’ E.; off New Zealand ; depth,
1100 fathoms ; bottom, blue mud ; bottom temperature, 37°2.  Trawled.

Benthesicymus brasiliensis (29). | Pontophilus gracilis (6 3 ).
Acanthephyra sica (4 § 3).

Wellington, New Zealand.
Sergestes parvidens.

StatioN 169. July 10, 1874; lat. 37° 34’ 8., long. 179° 22" E.; off New Zealand :
depth, 700 fathoms; bottom, blue mud ; bottom temperature, 40°. Trawled.

Pontocaris propensalate (1). Nematocarcinus serratus (1).
Pleoticus lucasti. Nematocarcinus hiatus (1).
Acanthephyra sice (3 3 2).

StatioN 170. July 14, 1874; lat. 29° 45 8., long. 178° 14’ W.; off the Kermadec
Islands ; depth, 520 fathoms; Lottom, volcanic mud; bottom temperature, 43°.

Trawled.
FEiconaxius parvus. Benthesicymus altus (1).
Polycheles helleri (1). Sergestes kroyeri (1 9).
Pentacheles euthriz. Plesionika semilavis (6 ¢ 3).
Haliporus obliquirostris (many 9 ). Acanthephyra sica (1 2 ).
Hemipenaus semidentatus (3 § 2). Acanthephyra brachytelsonis (4 2 3)-

SraTron 170A. July 14, 1874 lat. 29° 45’ 8., long. 178° 11’ W.; near the Kermadec

Islands ; depth, 630 fathoms; bottom, volcanic mud; bottom temperature, 39°°5.
Trawled.

Pentacheles euthrix (2 ). Acanthephyra sica.
Eiconaxius parvus. Acanthephyra brachytelsonis (4).
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Srarion 171. July 15, 1874 ; lat. 28° 33’ 8., long. 177° 50’ W.; north of the Kermade:c
Islands ; depth, 600 fathoms; bottom, hard ground; bottom temperature, 39°5.
Trawled.

Eiconaxius kermadect. Glyphocrangon regalis (1 2).
Hemipenzus semidentatus (12 ). Acanthephyra brachytelsonis (1).
Aristeus semidentatus. Nematocarcinus undulatipes (3 ).
Benthesicymus wridescens. Nematocarcinus gracilis (1).
Benthesicymus altus. Stylodactylus discissipes (2 2).

Stylodactylus orientalis (1 2).

Sration 172. July 22, 1874 ; Iat. 20° 58’ S, Iong. 175° 9" W.; off Nukalofa, Tonga-
tabu ; depth, 18 fathoms ; bottom, coral mud. Dredged.

Alpheus avarus (2 2).

StatioN 173. July 24, 1874 ; lat. 19° 9 35” 8., long. 179° 41’ 50" E.; off Matuku.
Fiji Islands ; depth, 315 fathoms ; bottom, coral mud. Dredged.

Thalassina scorpionoides (1). Aristeus rostridentatus (3 2).
Polycheles baceata (1). Benthesicymus brasiliensis (1 7).
Pentacheles euthriz (1 2). Sergestes atlanticus (1 ).
Penzus rectacutus (5 ). Glyphocrangon regalis (1 2).
Penzus serratus (1). Plesionaka semilavis (7 3 ).

Pasiphaa cristata (1 ).

Levuka, Fiji Islands.
Betazus malleodigitus (1 2). | Betaus microstylus (1).

STATION 174B. August 3, 1874 ; lat. 19° 6’ 45” 8., long. 178° 17/ 0” E.; off Kandavu
depth, 255 fathoms ; bottom, coral mud. Trawled.

Benthesicymus altus. Nematocarcinus paucidentatus.
Nematocarcinus gracilis. Nematocarcinus tenuirostris.

NTATION 174c.  August 3, 1874 ; lat. 19° 7/ 50” 8., long. 178° 19’ 35” E.; off Kandavu
depth, 610 fathoms ; bottom, coral mud ; bottom temperature, 39°. Trawled.

Pentacheles gracilis (1). Oploplorus longirostris (1 2).
Stereomastis auriculate (1). Nematocarcinus gracilis (2 ).
Benthesicymus altus (1). Nematocarcinus paucidentatus (1).

Nematocarcinus tenuirostris (2 ).
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Fiji Islands.  Surface.

Pensaus canaliculatus (many ¢ 7). Thalassocaris stimpsoni (2).  August

Lucifer reynaudii. ]l 11, 1874.
Thalassocaris dane (1). August | Oodeopus duplex.
11, 1874. | Cuodvopiis seirtalies.
Off Kandavu, Fiji Islands.
Thalassina scorpionoides. Caricyphus  serramargines (1),
Stenopus hispidus. August 11, 1874.

Kandavu. Fresh-water.
Bithynis lar (23 2 2).
Ovalau, Fiji Islands, Fresh-water rivers.

Bithynis lar.

StaTION 175. August 12, 1874; lat. 19° 2’ &, long. 177° 10" E,; Fiji I[slands; depth,
1350 fathoms ; bottom, Globigerina ooze ; bottom temperature, 36°. Trawled.

Glyphoerangon ccuminate (22 2 3).

STATION 176.  August 15, 1874 ; lat. 18° 30°S,, long. 173° 52’ E.; off the New Hebrides.

Nematocarcinus productus.

StarioN 177. August 18, 1874; lat. 16° 45" 8., long. 168" 7' L; off the New
Hebrides ; depth, 130 fathoms; bottom, voleanic sand. Dredged.

Hemipenazus tomentosus (1 ).

New Hebrides. Surface.

Penzus gracilis. Lucifer reynaudii.

Sergestes rinkiz. Oodeopus serratus.

Sergestes ancylops. Oodeopus armetus.
Oodeopus duplex.

Between Api and Cape York. Surface.
Rhomaleocaris hamulus. | Hectarthropus compressus (1).

StarioN 181. August 25,1874 ; lat. 13° 15’ 8., long. 151° 49’ E.; depth, 2440 fathoms ;
hottom, red clay ; bottom temperature, 35°'8. Trawled.

+ Benthesicymus brasiliensis (1 ). | Acanthephyra sica (1).
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Sratiox 184. August 29, 1874 ; lat. 12° 8’ S, long. 145° 10’ E.; near Torres Strait ;
depth, 1400 fathoms ; hottom, Globigerina ooze ; bottom temperature, 836°. Trawled.

Pensus velutinus (2). Benthesicymus altus (1).
Penmus serratus (1). Pontophilus gracilis (1 2).
Aristeus armatus (3 3 2). Tropiocaris tenuipes (1 7).
Benthesicymus brasiliensis (4 £ 2). Hymenodora rostrata (1 3).

Cape York.

Sergestes corniculum, Oodeopus geminidentatus.
Pontonia meleagrina. {Presented Oodeopus armatus.
to the Challenger at Sydney.) Oodeopus intermedius.

Oodeopus duplex.

Albany Island, Cape York.

Alpheus avarus. ‘ Betaus microstylus (1).

Alpheus crassimanus. Paralpheus diversimanus (2 3 ).

STATION 186. September 8, 1874 ; lat. 10° 30" 8., long. 142" 18’ E.; Flinders Pussage,
Cape York ; depth, 8 fathoms; bottom, coral mud. Dredged.

Penazus velutinus (2). Alpheus acutofemoratus.
Cheirothriz parvimanus (1).  Paralpheus diversimanus (6 ¢ 3).
Synalpheus faleatus (6 ¢ 3).

STATION 187. September 9, 1874; lat. 10° 36’ S., long. 141° 55’ E.; Torres Strait;
depth, 6 fathoms ; bottom, coral mud. Dredged.

Penaus velutinus (2 ).

STATION 188, September 10, 1874; lat. 9° 59’ 8., long. 189° 42’ E.; Arafura Sea:
depth, 28 fathoms; bottom, green mud. Trawled and dredged.

Cheramus orientalis (1). : Penarus anchoralis (7 3 8).

Thenus orientalis (1). Pleoticus pectinatus (1 7).

Penaus monodon (2). Sicyonia lancifer (1).

Penaus velutinus (43). ' Dorodotes levicarina (2 3).

Pensus incisipes (?} Nematocarcinus proximatus(15 & 2).
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SraTioN 190. September 12, 1874; lat. 8° 56’ S., long. 136° 5 E.; Arafura Seca;
depth, 49 fathoms ; bottom, green mud. Trawled.

Arctus tuberculatus (2). Penaeus anchoralis (2 3).
Penaus velutinus (19). Penaeus fissurus (3 & %)
Penaus moisipes (1). Pontocaris pinnate (3 $ 2).
Nothocaris binoculus (4 3 2).
Arafura Sea.
Penzus anchoralis (1 7). Lucifer reynaudii.
Lucifer typus. Alpheus avarus.

Alpheus neptunus (1 %).

StaTioN 191. September 23, 1874 ; lat. 5° 41’ 0” 8., long. 134° 4’ 30" E.; off the Arrou
Islands ; depth, 800 fathoms ; bottom, green mud. Trawled.

Phoberus tenuimanus (1). Merhippolyte orientalis (1).
Nephropsis suhmi (1). Acanthephyra acutifrons (1 ).
Haliporus neptunus (2). Procletes biangulatus (1).

StaTion 192. September 26, 1874 ; lat. 5° 49’ 15” 8., long. 132° 14/ 15” E.; off Papua;
depth, 140 fathoms ; bottom, blue mud. Trawled.

Arctus sordidus (2). Penaus philippinensis (2 ).
Ibaccus brevipes (1). Nothocaris rostricrescentis (1).
Pontocaris propensalate (1 ). Pleoticus lucasii (1 ).

StaTioN 194, September 29, 1874 ; lat. 4° 34’ 0” 8., long. 129° 57’ 30” E.; off Banda
Island ; depth, 200 fathoms; bottom, volcanic mud. Dredged.

Cheiroplatea cenobita (1 ). Acantheplyra angusta (2).
Hemipenaus semidentatus (1 ). Acanthephyra sica (4).
Glyphocrangon regalis (1 2). Acanthephyra armata (1 3).
Heterocarpus dorsalis (2 9). dcanthephyra brachytelsonis (2).
Heterocarpus lzvigatus (1 2). Nematocarcinus undulatipes (1 3).

STATION 194A. September 29, 1874; lat. 4° 31’ 0” 8., long. 129° 57’ 20" E; oft
Banda Island ; depth, 360 fathoms; bottom, voleanic mud, Trawled.

Eiconaxius acutifrons (1). | Cheiroplatea cenobita (1).

.; off Banda Island;
depth, 1425 fathoms ; bottom, blue mud ; bottom temperature, 38°. Trawled.
Dorodotes reflexus (1 7). | Nematocarcinus productus (1 9)-
Notostomus longirostris (1 ).

StaTioN 195, October 3, 1874; lat. 4° 21’ 8., long. 129° 7' E,;
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Banda Island. Fresh-water.
Bithynis lar (3 ).

Amboina.
Scallasis amboinz (1). | Nika processe (1 ).

Celebes Sea.
Oodeopus longispinus.  October 1874.

StatioNn 196, October 13, 1874 ; lat. 0° 48" 30" 8., long. 126° 58’ 30" E.; near the
Philippine Islands; depth, 825 fathoms; bottom, hard ground; bottom tempera-
ture, 36°9. Trawled.

Haliporus neptunus (3 £ ). [ Oplophorus typus (1 ).

StaTion 198. October 26, 1874 ; lat. 2° 55’ N., long. 124° 53’ E.; near the Philippine
Islands; depth, 2150 fathoms; bottom, blue mud; bottom temperature, 38°-9.
Trawled.

Pontophilus gracilis (2 ). Nematocarcinus altus (1 7).
Acanthephyra longidens (1 7). Notostomus patentissimus (1 2).
Notostomus perlatus (1 2).

Philippine Islands. Surface.

Phyllosoma philippinensc. ] Lucifer typus.
Lucifer reynauda.

STATION 200. October 23,1874 ; lat. 6° 47’ N., long. 122° 28’ E.; off Sibago, Philippine
Islands ; depth, 250 fathoms ; bottom, green mud. Trawled.

Tbaccus verdi (1). ] Heterocarpus ensifer (2 7).
Haliporus equalis (7 9). Plesionika semilavis (16 9 2).
Hemipenaus virilis (2 2). Plesionika brevirostris (1 2).
Hemipenwus tomentosus (2 2). Palsmonella orientalis (1).

_ Pontophilus junceus (1 §). Nematocarcinus undulipes (15 ¢ ).

Off Sibago, Philippine Islands ; October 23, 1874.

Sestertius duplicidentes. Latreutes unidentatus.
Parathanas decorticus (1). 80 Kyptocaris stylofrontalis (1).
fathoms. Anebocaris quadroculus (1).

Latreutes planus (1). Oodeopus serratus.
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Off Basilan Strait, October 23, 1874. Surface.
Anebocaris quadroculus (5). | © Hectarthropus exilis.
Hectarthropus expansus.

StaTIoN 201. October 26, 1874 ; lat. 7° 3’ N., long. 121° 48’ E.; Basilan Strait ; depth,
82 fathoms ; bottom, stones, gravel. Trawled.

Penazus philippinensis (27 2 2). 1 Nothocaris ocellus (2 ¢ 1),

Off Samboangan, Philippine Islands.

Lucifer typus. Alpheus erinitus (1 3).
Sestertius duplicidentes. Caricyphus cornutus (1).
Bithynus lar (4 3 §). IFresh-water.

Mindanao, Philippines.

Zoontocaris approximus. | Bithynis lar.  Fresh-water.

Statiox 203.  October 31, 1874; lat. 11° ¢’ N., long. 123" 9’ E.; off Panay, Philippines:
depth, 20 fathoms ; bottom, mud. Trawled.

Penzeus indicus (1). Penaus incisipes (4).
Penaus monodon (2). - Alpheus leviuseulus (1 §).

StaTioN 204a. November 2, 1874 ; lat. 12° 43’ N., long. 122° 9" E.; off Tablas Island
depth, 100 fathoms; bottom, green mud. Trawled.

Nephrops thomsonz (1 2). | Penaus fissurus (1).

StaTioN 204B. November 2, 1874 ; lat. 12° 46’ N., long. 122° 10" E.: off Tablas Island;
depth, 115 fathoms ; bottom, green mud. Trawled.

Penaus fissurus (2 ).

StaTioN 205. November 13, 1874 ; lat. 16° 42’ N., long, 119° 22’ E.; off Luzon Island ;
depth, 1050 fathoms ; bottom, blue mud ; bottom temperature, 37°. Trawled.

Haliporus lavis (1 9). Dovrodotes veflexus (2 ¢ 2).
Benthesicymus pleocanthus (2 2 2). Nematocarcinus productus (6 ¢ 4 ).
Benthesicymus altus (1 ). Hymenodora rostrata (1 2).

StaTioN 206. January 8, 1875; lat. 17° 54’ N., long. 117° 14’ E.; off’ Luzon Island ;
depth, 2100 fathoms; bottom, blue mud ; bottom temperature, 36™5. Trawled.

Gennadas parvus (3).
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China Sea, off Luzon. Surface.

Sergestes intermedius, Caricyphus turgidus (1).
Sergestes reynaudii, Anebocaris quadroculus (1).

Off Hong Kong; depth, 10 fathoms.
Alpheus rapaz (1 3). [ Nauticaris umirecedens (1 9).

StarioN 207. January 16, 1875; lat. 12° 21’ N., long. 122° 15’ E.; off Tablas Island,

Philippines ; depth, 700 fathoms; bottom, blue mud; bottom temperature, 51°'6.
Trawled.

Hemipenzus gracilis (6 ¢ 2). Heterocarpus gibbosus (1).
Sergestes japonicus (2 ). Acanthephyra media (2 ¢ ).
Oplophorus brevirostris (1).

SraTioN 208. January 17, 1875; lat. 11° 37" N., long. 123" 31" E.; off Manilla; depth,
18 fathoms; bottom, blue mud. Trawled.

Alpheus crinitus, Dana (1 3). | Alpheus spiniger, Stimpson (1 2).
Alpheus biunguiculatus (2 ).

Zebu Harbour.

Parathanas immaturus. | Anebocaris quadroculus (3).

Starion 209. January 22,1875 ; lat. 10° 14’ N., long. 123° 54’ E.; off Zebu, Philippines;

depth, 95 fathoms; bottom, blue mud; bottom temperature, 71°. Trawled and
dredged.

Arctus orientalis (2 ¢ 2). Penamus fissurus (10 2 2).
Spongicola venusta (many § 2). Penaus rectacutus (1 2).

Station 213. February 8,1875; lat. 5° 47/ N,, long. 124° 1’ E.; south of the Philippines;
depth, 2050 fathoms; bottom, blue mud ; bottom temperature, 38°8. Trawled.
Hemipenaus spinidorsalis (1). Alpheus minus (1),
Aristeus armatus (1), | Acanthephyra acutifrons (1 ).
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StatioN 214. February 10, 1875; lat. 4° 33’ N., long. 127° 6’ E.; south of the
Philippines ; depth 500 fathoms; bottom, blue mud; bottom temperature 41°:8.
Trawled.

Pentacheles lzvis (1 ). Acanthephyra brachytelsonis (3).
Benthesicymus altus (3 3). Aeanthephyra acutifrons (1).
Hetei accrunw alphonsi (14 ¢ 2). Nematocarcinus undulatipes (3 2 9).

Nematocarcinus tenuirostris (5).

Station 215. February 12, 1875; lat. 4° 19’ N,, long. 130° 15’ E.; near the Philippine
Islands; depth, 2550 fathoms; Dbottom, red clay; bottom temperature, 35°4.
Trawled.

Hymenodora glauwea (1).

Starion 218. March 1, 1875; lat. 2° 33" 8., long. 144° 4’ E.; north of New Guinca;
depth, 1070 fathoms ; bottom, blue mud ; bottom temperature, 36°'4. Trawled.

Paraxius altus (1). Glyphocrangon granulosis (2 2 ).
Polycheles helleri (1). Nematocarcinus tenuipes (1 7).
Pentacheles obscura (1). Nematocarcinus intermedius (2 8 2).

Srarroy 219. March 10, 1875; lat. 1° 54" 0” 8., long. 146° 39’ 40” E.; north of New
Guinea ; depth, 150 fathoms; bottom, coral mud. Trawled.

Panulirus angulatus (1). Plesiontka spinipes (8 3 9).
Penaus philippinensis (10 3 9). Plesionika unidens (4 3 ).
Steyonia lavis (1). Stylodactylus bimaxillaris (1 %).

Srarion 220. March 11, 1875; lat. 0° 42’ S, long. 147° 0’ E.; north of New Guinea;
depth, 1100 fathoms; bottom, Globigerina ooze; bottom temperature, 36°2.
Trawled.

Gennadas parvus (3 ¢). | Oplophorus typus (1 2).

North of New Guinea. Surface.

Sergestes corniculum. Sciacaris telsonis.
Sergestes lzviventralis. Amphion zoea.

SraTioN 227. March 27, 1875; lat. 17° 29" N., long. 141° 21’ E.; surface temperature,

79°-2. Surface, )
Eretmocaris longicaulis (1).
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SratioNn 230. April 5, 1875; lat. 26" 29" N., long. 137° 57’ E.; south of Japun;
depth, 2425 fathoms; bottom, red clay; bottom temperature, 35°'5. Trawled.
Gennadas parvus (1 ). [ Acanthephyra sica (2 3).
Tropiocaris planipes (1 2).

Japan. _
Penazus canaliculatus, var. japonicus.

Off Yokoska, Japan ; depth, 5 to 20 fathoms,
Crangon vulgaris. | Alpheus longimanus (4 ).

SraTion 232. May 12, 1875; lat. 35° 11’ N,, long 139° 28" E.; Hyalonema-ground, off
Japan; depth, 345 fathoms; bottom, green mud; bottom temperature, 41°1.
Trawled and dredged.

Benthesicymus altus (1). Heterocarpus alphonst (1 2).
Gennadas parvus (4 2 ). Acanthephyra brachytelsonts (3 ¢ 1).
Sergestes atlanticus (1 €). Systellaspis lanceocaudata (1).
Glyphocrangon hastacauda (1 9). Nematocarcinus tenuipes (6 3 2).

Station 233, May 17, 1875; lat. 34° 39’ N, long. 135° 14’ E.; Bay of Kobé, Japan ;
depth, 8 fathoms; bottom, mud. Dredged.

Penzus velutinus (21). Alpheus longimanus (4 § ).
Crangon affinis, de Haan (8 §). Alpheus longimanus (4).

StaTioN 233s. May 19, 1875; lat. 34° 38" N,, long. 135° 1’ E.; off Japan; depth,
50 fathoms ; bottom, sand. Dredged. '

Crangon affinis (4 3). | Nuuticaris futilivostris (1).
Leptochela gracilis (2 2 3).

Station 2338. May 26, 1875; lat. 34° 18" N,, Idng. 133° 35" E.; depth, 15 fathoms;
bottom, blue mud. Trawled.

Crangon affints (4 2 3).

(?) StatTion 234, June 8, 1875 ; lat. 32° 31’ N., long. 1385° 59’ E.; off Japan.
Pensus velutinus (2 9). | Alpheus avarus (1 %)
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StaTION 235. June 4, 1875; lat. 34° 7’ N., long. 138° 0’ E.; south of Japan; depth,
565 fathoms; bottom, green mud; bottom temperature, 38°1. Trawled.
Penazus tenellus.
Benthesicymus altus (4  8).
Gennadas parvus ().

Acanthephyra sica (2 2 ).
Nematocarcinus tenuipes (6 3 ).
Notostomus japonicus (1 3).

STATION 236. June 5, 1875; lat. 34° 58’ N., long. 139° 29’ E.; south of Japan; depth,
775 fathoms; bottom, green mud; bottom temperature, 37°6. Trawled.

Sergestes prehensilis (1 3). Pasiphaa amplidens (1).
Acanthephyra brachytelsonis (1 2). Pasiphza acutifrons (1).

StatioNn 237. June 17, 1875; lat. 34° 37’ N., long. 140° 32" E.; near Yokohama ;

depth, 1875 fathoms; bottom, blue mud ; bottom temperature, 353, Trawled.

Avristeus armatus (12 ). Nematocarcinus productus (1 ).

Hepomadus glacialis (1 2). Nematocarcinus  parvidentatus
Gennadas parvus (1 ).

(92 2)
Glyphocrangon rimapes (1 ). Nematocarcinus longirostris
Nematocarcinus prozimatus (1 §), (10 2 2).
Off Yokohama.
Penzus velutinus (6 7 ). | ? Thalassocaris stimpsont (1). Surface.

North-west Pacific.

Sergestes corniculum. | Eretmocarts rimapes.

West Pacific.

Sergestes semiarmas. ] Lucifer typus.
North Pacific.
Sergestes edwardsii. | Lucifer typus.

Amphion reynaudit,

StaTION 245, June 30, 1875 ; lat. 36° 23 N, long. 174° 31’ E.; depth, 2775 fathoms;
bottom, red clay ; bottom temperature, 34°9.

Hymenodora rostrata (1). In tow-net at 1700 fathoms.
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SratioN 246. July 2, 1875; lat. 36° 10’ N., long. 178" 0’ E.; depth, 2050 fathoms :
bottom, Globigerina ooze ; bottom temperature, 351, Trawled.

Aristeus armatus (1 2).

SraTioN 250. July 9, 1875; lat. 37° 49" N., long. 166° 47" W.; depth, 3050 fathoms ;
bottom, red clay ; bottom temperature, 35°. Trawled,

Benthesicymus pleocanthus (2 2). | Gennadas parvus (1).

Sration 254. July 17, 1875 ; lat. 35° 13’ N., long. 154° 43' W.; surface tempera-
ture, 72°. Surface.
Aristeus (young).

North Pacific; July 20, 1875.
Sergestes ancylops.

Sration 256. July 21, 1875; lat. 30° 22" N., long. 154° 56’ W.; depth, 2950
fathoms ; bottom, red clay; bottom temperature, 352. Dredged.

Sergestes armatus (1).

Starion 257. July 23, 1875; lat. 27° 33’ N, long. 154" 55’ W.; surface tempera-
ture, 7675, Surface.
Sergestes oculatus (1).

Off the Sandwich Islands.

Sergestes parvidens. Lucifer (young).
Sergestes ventridentatus. Lucifer reynaudnn.

North Pacific, August 21, 1875.
Sergestes oculatus.

Honolulu ; fresh-water rivers.
Atya bisulcata (100 ¢ 3). | Bithynis grandimanus.

Honolulu (reefs).
Alpheus lavis (1 ).

Off Honolulu ; depth, 18 fathoms,
Alpheus prolificus (1 2).
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North Pacific.

Sergestes pracollis. Sergestes ventridentatus.
Sergestes spiniventralis. Sergestes utrinquedens.
Sciacaris telsonis.

STATION 267. August 28, 1875; lat. 9° 28’ N., long. 150° 49’ W.; south of the
Sandwich Islands. Tow-net at 2000 fathoms,
Gennadas parvus (1).

StaTioN 270. September 4, 1875; lat. 2° 34’ N., long. 149° 9’ W.; surface
temperature, 79°5. Surface.

Lueifer typus. | Lueifer reynaudii.

South Pacific, north of Low Archipelago; September 1875.

Sergestes rinkii. | Sergestes oculatus.
Caricyphus gibberosus.

StaTioN 272. September 8, 1875 ; lat. 3° 48’ S, long. 152° 56" W.; north of the Low
Archipelago ; depth, 2600 fathoms; bottom, Radiolarian ooze; bottom tempera-
ture, 35°1. Trawled.

Benthesicymus crenatus (1 ).

Between Honolulu and the Low Islands, September 12, 1875.

Sergestes armatus.

StaTioN 276. September 16, 1875; lat. 13° 28’ S,, long. 149° 30’ W.; near the Low
Archipelago ; depth, 2350 fathoms; bottom, red clay ; bottom temperature, 35°1.
Trawled.

Avisteus armatus (1 ). | Benthesicymus crenatus (2 ).

Starion 279c.  October 2, 1875; lat. 17° 29" 11”7 8., long. 149° 34’ 32” W,; near
Tahiti; depth, 680 fathoms ; bottom, volecanic mud. Trawled.

Alpheus spiniger (1 §).

Tahiti.
Panulirus penicillatus (1). | Bithynis lar (5 32). Fresh-water.
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SraTioN 281. October 6, 1875; lat. 22° 21’ 8, long. 150° 17/ W.; depth, 2385
fathoms ; bottom, red clay ; bottom temperature, 349, Trawled.

Haliporus curvirostris (1)

South Pacific; lat. 24° 8., long. 148" W.
Sergestes fermerinkii.

Sration 285. October 14, 1875; lat. 32° 36" 8., long. 137° 43’ W.; depth, 2375
fathoms ; bottom, red clay ; bottom temperature, 35°. Trawled.

Haliporus curvirostris (1 2). ' Bentheocaris exuens (1).
Benthesicymus brasiliensis (1 2). Acanthephyra longidens (1 ).

Sratron 289. October 23, 1875; lat. 39° 41" 8., long. 131° 23’ W.; depth, 2550
fathoms ; bottom, red clay; bottom temperature, 34™8. Trawled.

Hepomadus inermis (1), [ Gennadas parvus (1 ).

South-west Pacific.
Sergestes junceus.

Starron 295. November 5, 1875 ; lat. 38° 7’ S, long. 94° 4’ W.; depth, 1500 fathoms ;
bottom, Globigerina ooze ; bottom temperature, 353, Trawled.

Sergestes longicollus (1).

Starion 298. November 17, 1875; lat. 34° 7/ 8., long. 73° 56’ W.; depth, 2225
fathoms ; bottom, blue mud ; bottom temperature, 35°6. Trawled.

Willemeasia leptodactyla ($).

Between Valparaiso and Juan Fernandez. Tow-net at 200 fathoms,
Sergestes nasidentatus.

STATION 300. December 17, 1875; lat. 33° 42’ 8., long. 78° 18 W.; off Valparaiso;
depth, 1375 fathoms; bottom, Globigerina :ocoze; bottom temperature, 355.

Trawled. '
Pentacheles lwvis (1 ). ! Sergestes profundus (1).
Willemasia leptodactyla (1 2). I Glyphocrangon rimapes (2 2)-

Nematocarcinus proximatus (3 2).
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StatioN 302. December 28, 1875; lat. 42° 43’ S., long. 82° 11" W.; depth, 1450
fathoms ; bottom, Globigerina ooze ; bottom temperature, 35°6. Trawled.

Nematocarcinus proximatus (3 & 2).

StaTion 304. December 31, 1875 lat. 46° 53’ 15” 8., long. 75° 12" 0” W.; Port
Otway, Patagonia ; depth, 45 fathoms; bottom, green sand. Dredged.

Nothocaris spiniserratus (8).

StaTioN 305a. January 1, 1876; lat. 47° 48’ 30” S, long. 74° 47" 0" W.; Messier
Channel; depth, 125 fathoms ; bottom, blue mud. Trawled.

Campylonotus semustriatus (6 $ 7).

StatioN 305B. January 1, 1876 ; lat. 47° 48’ S, long. 74° 46" W.; Messier Chanunel ;
depth, 160 fathoms; bottom, blue mud. Trawled. .

Stercomastis sulimd.

StaTioN 3064, January 2, 1876; lat. 48° 27’ 8., lat. 74° 30" W.; Messier Chaunel;
depth, 345 fathoms; bottom, blue mud ; bottom temperature, 46°. Trawled.

Campylonotus semistriatus (3 2).

StatioN 307. January 4, 1876 ; lat. 49° 24’ 30" 8., long. 74° 23’ 30” W.; off Port
Grappler ; depth, 140 fathoms; bottom, blue mud. Trawled.

Campylonotus semistriatus (40 g 2).

StaTion 308. January 5, 1876 ; lat. 50° 8’ 30” 8., long. 74° 41’ 0” W.; off Tom Bay ;
depth, 175 fathoms ; bottom, blue mud. Trawled.

Campylonotus semistriatus (9 ¢ 2). | Campylonotus vagans (1 ).

StaTioN 309, January 8, 1876; lat. 50° 56’ 8., long. 74° 15’ W.; Puerto Bueno;
depth, 40 fathoms; bottom, blue mud ; bottom temperature, 47°.

Campylonotus semistriatus (3 9).

StaTion 310. January 10, 1876; lat. 51° 27’ 30” 8., long. 74° 8’ 0” W.; Sarmiento

Channel ; depth, 400 fathoms; bottom, blue mud; bottom temperature, 46°5.
Trawled.

Acanthephyra carinata (1 3). | Acanthephyra approxima (1).
: Campylonotus semistriatus (6 9 3).
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QratroN 811, January 11, 1876; lat. 52° 45" 30" S., long. 73° 46" 0” W.; off Port:
Churruca ; depth, 245 fathoms; bottom, blue mud; bottom temperature, 46°.
Trawled.

Stereomastis suhmi (9). | Campylonotus semistriatus (4 2 7).
Pasiphaza acutifrons (1).

StaTioN 315. January 26, 1876; lat. 51° 40’ 8., long. 57° 50° W.; Port William ;
depth, 12 fathoms ; bottom, sand, gravel. Dredged.

Nauticaris marionis (1 3).

StaTion 318. February 11, 1876; lat. 42° 32" 8, long. 56° 29’ W.; depth, 2040
fathoms ; bottom, blue mud ; bottom temperature, 33°7. Trawled.

Acanthephyra sica (1). | Acanthephyra b;uchy:eisanis (42 2)
Hymenodora mollicutis (1 %).

Station 320. February 14, 1876; lat. 37° 17’ 8., long. 53° 52" W.; off Monte
Video; depth, 600 fathoms; bottom, green sand; bottom temperature, 37°2.
Trawled.

Sergestes atlanticus (1). | Pandalopsis amplus (6 3 2).

Station 321. February 25, 1876 ; lat. 35° 2’ §,, long. 55° 15’ W.; off Monte Video ;
depth, 13 fathoms ; bottom, mud. Trawled.

Pleoticus mulleri (30 2). | Artemesia longinaris (39 ¢ 2).

Srarion 323. February 28, 1876 ; lat. 35° 39’ S., long. 50° 47 W.; off Buenos ;iyres;
depth, 1900 fathoms ; bottom, blue mud ; bottom temperature, 33°1. Trawled.

Aristeus armatus (1 ). | Benthesicymus brasiliensis (4 2 2).
Station 325. March 2, 1876 ; lat. 36° 44’ S., long. 46° 16’ W.; depth, 2650 fathoms ;
bottom, blue mud ; bottom temperature, 32°7. Trawled.
Hemipensus speciosus (3 9 2).
Starion 331. March 9, 1876 ; lat. 37° 47/ 8., long. 30° 20' W.; depth, 1715 fathoms ;
bottom, Globigerina ooze ; bottom temperature, 35°4. Trawled.
Glyphocrangon rimapes (1 2).
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StaTioN 347. April 7, 1876; lat. 0° 15 §,, long. 14° 25’ W.; surface temperature, 82°.
Surface. |
Sergestes diapontius.

North Atlantic, April 1876. Surface.
Sergestes longirostris.

StaTion 352. April 13, 1876; lat. 10° 55’ N., long. 17° 46’ W.; surface tempera-
ture, 77>7. Surface.

Platysaccus crenatus.

Station 354, May 6, 1876 ; lat. 32° 41’ N, long. 36° ¢' W.; depth, 1675 fathoms
surface temperature, 70°. Surface.
Sergestes atlanticus (1), Sergestes semiarmis (1),
Sergestes longispinus. Acanthephyra purpurea (1 ¢).



BATHYMETRICAL DISTRIBUTION.

TABLE SHOWING THE DEPTH IN FATHOMS AT WHICH THE SPECIES OF
EACH GENUS WERE OBTAINED.
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Hippolytide—continued.

Hippolyte,
Spirontocarts,
Nauticaris,
Hetairus, .
Chorismus,
Merhippolyte,
Amphiplectus,
Pandalidee.
Heterocarpus,
Plesioniha,
Nothocaris,
Pandalus,
Pandalopsis,
Chiorotocus,
Darodotes,
Monocarpidea.
Thalassocaride.
Thalassorarts,
Diaphoropus,
Kyptocaris,
Atyidem,
Atya, .
Caridina, .
Pontoniide,
Pontonia, .
Carieyphide.
Caricyphus,
Rhoemaleocaris,
Ansbocaris,
Acanthephyride.
Bentheocaris,
Acanthephira,
Syatellaspis,
Oploplorus,
Campylonalus,
Palemonidme,
Palemon, .
Palemonella,

Bithymis, .

Brach yearpus,
Nematocarcinidae,

Nematocarcinus,

Stocharmus,
Tropiocaridme.
Notowtoms,
Trapriocaris,
Hymenodora,
Stylodactylidee.
Stylodactylus,
Pasiphemidee.
Leplochela,

[ 2.

| ]

'{ 2 (fresh-
wut.gr}

o Ly Tt

e

[

- L3

T

—

_— =]

R

—_—

R -




Ixxviii THE VOYAGE OF H.M.S. CHALLENGER.

0 50 100 500 1000 2000 3000
to to to to to to to
50 100. 500. 1000. 2000, 3000, 4000,

Pasiphmide—continued.
Pasiphea, . . . . 2 2
Orphania, . . . . . . 1

Oodeopidee.
Oodeopus, . . . 7

Haplopodea.

Hectarthropidme,
Procletes, . . . . . 1
Ieotopus, .
Heclurthropus,
FEretmovars,

Amplion,

B W e




GENERAL OBSERVATIONS.

The classifieation of the Macrura into threc separate divisions, according to the
structural character of one of their most important and essential organs, will be found
convenient in the study of this order in relation to its distribution both in time and
space.

Each division is apparently of equal importance both in yelation to size and structure,
but however much they may correspond in certain anatomical details which are character-
istic of the separate divisions, or may approximate to one another in general form, yet
they are essentially distinet in affinity, both in their development and descent. Inde-
pendent of the character of the branchiee, the Trichobranchiata, Dendrobranchiata, and
Phyllobranchiata are separated generally from each other by the form of the carapace,
the appendages of the pereion, the plan of the rhipidura, and the stage at which the
embryo quits the ovum. ,

In the Dendrobranchiata the brephalos is supposed to exist in the Nauplius condition,
from positive evidence in the genus Lucifer ; and from negative evidence of all the other
genera this is supposed to obtain universally throughout the division.

In the Phyllobranchiata the brephalos, so far as it has been observed, is a Zoea,
excepting in the case of a few genera in which closely allied forms vary, such as Alpheus
and Homaralpheus, Acanthephyra and Systellaspis, and Crangon, in which it appears
that the only separation beyond specific character is that of this variation in the stage of
the brephalos.

In the Trichobranchiata the brephalos is in the Megalopa condition, of which
Phyllosome is an immature stage ; this is universal in the division, excepting in the
genus Stenopus. According to their branchial structure both Stenopus and Spongicola
belong to the Trichobranchiata, while the appearance of their carapace resembles that
of the Phyllobranchiata, and the structure of their legs corresponds with that
of the Dendrobranchiata; whereas in the manner of their development, the
brephalos of Stenopus appears to be a Megalopa, approaching in form that of the
Trichobranchiata, while that of Spongicola is a Zoea, approaching that of the
Phyllgbranchiata.
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In the Dendrobranchiata Lucifer is the only genus the development of which has
been accurately determined, although the negative evidence arising from the absence of
the attachment of ova in all lmown genera is suggestive of their being fertilised as in
Lucifer, and hatched also in the Nauplius stage.

In the Phyllobranchiata the brephalos quits the ovum as a Zoea, but to this rule
there are exceptions, and these may exist in nearly allied species, as in Alpheus
and Homaralpheus, which are generically separated on the physiological grounds that
Alpheus has the brephalos hatched in the form of a Zoea and Homaralpheus in the
form of a Megalopa. Similar reasons suggested the separation of Systellaspis from
Acanthephyra and Crangon arctus from Crangon vulgaris. Now if we turn to the
genus Oplophorus, which Milne-Edwards has ranged among the Penwmidea—chiefly
it appears from its having a series of large basecphyses attached to the legs—there is
nothing in its general form excepting the non-chelate character of the third pair of
pereiopoda which prevents it from being considered a long-spined congener of Sicyonic,

Fio. XVI.—Oplophorus typus, from a drawing by the late Dr. R. von Willemoes Subm. ¢, first gonathopod ; g7, second
goathopod ; g, first perciopod ; f, hosecphyses ; pl!, first pleopod.

which it approximately resembles, yet we know that they differ in the manner of their
development and in the structure of their respiratory organs, and therefore are widely
separated in their genealogical history.

If therefore we utilise our observations on the external form of these recent Crustacea
we may be able to read much of their internal structure and organisation, and determine
the true relation of the fossil forms to their recent congeners. And I believe that I
am near to the truth in asserting that nearly all, if not all, the Macrurous forms that
are found in the earliest geological formations belong to the Trichobranchiata, either
Normal or Aberrant.

There are some genera which have only been deciphered from such very distorted or
injured fragments that it is impossible as yet to determine their perfect structure; such
is the case with Paleocrangon (f) socialis, Salter, and of Gilocrangon, Ritchie, of which
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Mr. Salter says—* It is, I should think, doubtful, judging by the figures, if it be a
crustacean at all.”!

The genus Palwocarabus—of which the species Palzocarabus russellianus, being
the best prescrved, may be accepted as the type—is very ncar the Astacidea with its
short and stunted scaphocerite; but Anthrapalzmon, of which the species Anthra-
palmmon frosartit appears to be the most perfect in preservation, has no scapho-
cerite, nor can this be due to its want of preservation, inasmuch as the peduncle of
the second antenne is well preserved and minutely figured by the late Mr. J. W,
Salter.®

Among the specimens of the Challenger collection, I found in one of the bottles a
dismembered specimen of a deep-sea genus belonging to the Galatheidz, that so closely
resembled the fossil Anthrapalemon that it might I think be accepted as belonging to
the same genus. The fossil specimen is recorded from the “slaty band” of the black-
band ironstone of the Carboniferous limestone of Lanarkshire. The genus Pemphix, von
Meyer, appears to possess all the characters of a Galathzean ; while the genera Glyphza
and Scapheus approach the Callianassidee, to which family the genus Megacherus appears
also to belong.

The genus Clytia, as restored by Reuss, except for the accidental additions of a somite
too many to the pleon, is suggestive of the genus Phoberus, A. Milne-Edwards, in which
the appendages are a little more robust than is seen in the Challenger species, Phoberus
tenwimanus ; and the genus Thawmastocheles has its prototype in the recently discovered
Stenocheles of the Chalk formation of Bavaria.

Miinster’s species of Palinurella pygmaa from the White Jura bears a near resemblance
to a young specimen of Palinurus of the recent seas, of which the common Rock or Spiny
Lobster (Palinurus vulgaris) may be considered as the type. It is generally called the
“Crawfish ” by the Cornish fishermen, and is very plentiful all round the shores of
Europe, being very abundant at the entrance to the English Channel. It appears to be
essentially a northern and southern form. It is represented in the South Indian Ocean
by Palinurus edwardsii, which ranges from the Cape of Good Hope to New Zealand, by
Palmwrus trigonus in Japan, Palinurus frontalis on the coast of South America, and
by Palinurus longimanus from the Antilles. Besides these species which are only
separated from each other by small differences that have only been appreciated by
the minute observations of modern research, there are a large number of allied forms,
which are more widely separated in organisation, but which may readily be determined
by having the flagella attached to the first pair of antennte very much longer and more
slender than in those already referred to. These were placed by the late Dr. Gray of the
British Museum under the generic name of Panulirus.

! Quart. Journ, Geol, Soc., vol. xvii. p. 633, 1861.
¥ Quart. Journ, Geol. Soc., vol. xvii, p. 631, figs. 1, 3, 1861.
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The localities of this latter genus appear to be more numerous within the warmer or
tropical latitudes, as may be seen from the accompanying table :—

Panulirus americanus, Lamarck, . . . . . Antilles.
- duzipus, Latreille, . . . . . India,
»  dugessit, de Hoan, . . . . . Japan.
w  Jasciatus (Fabricius), . . . . . Indian Ocean,
" guttatus, Latreille, . . . ; . Antilles.
" interruptus, Rondall, . . . . . California.
" Jjaponicus (de Haan), . . . . . Japan.
" longipes, A. Milne-Edwards, . . C . Antilles,
" ornatus (Milne-Edwards), . . " . Hong-Kong.
»  penicillatus, Milne-Edwards, . . . . Tahiti.
" speciosus, Milne-Edwards, . . . . Pacilic.
- suleatus (Lamarek), . . : . . India.

Of these loealities, Japan, that is about 40° N. lat., is the most northerly range,
whereas the species of Palinurus in which the flagella of the first pair of antennee
are short have been taken, with the exception of the little known species Palinurus
longimanus, south of the Cape of Good Hope or north of the latitude of the Japanese
Islands. .

In passing to a consideration of the closely allied genera of Scyllaridee it is necessary
to notice the ancient form of Cancrinos claviger, Miinster, found in the White Jura of
Bavaria, which possesses much of the character of the Scyllaridze, but has the outer pair of
antennz multiarticulate as in the Palinuride, but reduced in length to about that of the
carapace, and has the flagellum increased in diameter to a greater degree than that of the
peduncle, as if it were in anticipation of assuming the broad flat uniarticulate condition of
the Scyllaridee. The body of the animal itself is apparently broader and more depressed
dorsally than in the Palinuride. This genus leads us on to the Scyllarida, of which
the earliest form appears to have been found in Thenops scyllariformis, Bell, of the
London Clay.

This family in the recent seas is remarkable for the broad and foliaceous character of
the flagellum of the second pair of antennw, which, instead of being multiarticulate,
consists of a broad and uniarticulate disc-like plate.

Most of our recent species are inhabitants of the warmer zones. IDaccus peronii has
been taken as far south as Australia, but all the other species appear to be inhabitants of
the tropical regions. One species of the genus Scyllarus has been taken as far north as
Japan, or in latitude 40°, and the closely allied form Arctus has been found as far
north as lat. 50°, it being common on the French coast, and on the islands at the
entrance to the English Channel, and it has occasionally been found as far north as

the shore of Cornwall and Devon, and sometimes has even been taken in Plymouth
Sound.
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The general distribution is shown in the following table :—

Thaccus brevipes, . . . New Guinea.

w  pares, . . . . Antilles,

w  peromii, N . . Australia.

» verdi, . . . . Cape Verde Islands.
Thenus orientalis, . . . Seychelles Islands and the Indian Ocean.
Aretus immaturus, . . . Cape Verde Islands.

. orientalis, . . . Philippine Islands.

w  Pygmais, . . . Canary Islands.

»  TuGOSHS, . . . India.

. sordidus, . . . Hong Eong.

o tuberculatus, . . .  New Guinea.

o TSNS, . ; . Europe.

Seyllarus aquinoctialis, . . Antilles.

w  latus, . ' . . Canary Islands.

" sculptus,

" squamosus, . . . Antilles,

Numerous species of the genus Eryon bave been found in the Lias of England,
Normandy, and the Upper White Jura of Bavaria. This family is numerously represented
in our recent fauna, the whole of the species being inhabitants of the deeper parts of the
ocean ; generally preferring to dwell where the bottom is mostly covered by Globigerina
ooze, excepting in the case of the genus Stereomastis, which lives on a muddy bottom in
the narrow channels between the mainland and the numerous islands on the western
coast of Patagonia, at a depth of 200 to 600 fathoms. Species of the recent genus
Willemesia are to be found in Mid, North, and South Atlantic, as well as in Mid Pacific,
at a depth of about 2000 fathoms, while Pentacheles and Polycheles are met with at
from 100 to 1000 fathoms in channels among the Polynesian Islands, as well as in the
West Indies, whilst another representative form, Eryoneicus, exists among the Cape
Verde Islands. .

The genus Hoploparia of the Green Sand and London Clay, appears to be represented
in our recent Homarida ; so much so that Hoploparia longimana from Lyme Regis
corresponds so closely with Nephropsis rosea as to appear to be only a smoothly rostrated
species of the same genus, and both bear a near resemblance to a young Homarus, from
which they differ in having no scaphocerite and smaller ophthalmopoda.

Different species of Nephropsis have been found in the North Atlantic, the West
Indies, the South Atlantic, and the Celebes Seas, all of which possess the remarkable
feature in common with the fossil form of having no scaphocerite, and the ophthalmopoda
are also reduced to a rudimentary condition.

The consideration of these species gradually leads to that of another family of no
very different structural character, but with very distinet surroundings. Instead of
inbabiting the deeper recesses of the ses, the group Astacidea inhabits the fresh-water
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streams and lakes of the continents and larger islands of both the northern and southern
hemispheres, .

The northern genera differ in the number of their branchie from those of the
southern, which also exhibit evidence of a divergence in descent.

Those of Europe and America possess evidence of a closer consanguinity, but are
generically separated by the numerical distinction of the branchial plumes; whilst those
of Eastern Europe and Western Asia differ only in specific value very considerably from
those of Western Europe, those -of Eastern Europe differ in external form but slightly
from those of Eastern America. ,

Those that inhabit the rivers of South America differ in external appearance from
those of the northern continent, but bear a corresponding resemblance to those that
inhabit the rivers of Australia, while these latter differ widely both in appearance and
structure from the New Zealand forms. The solitary species of the only genus of
Madagascar differs structurally from, but corresponds externally with, those that belong
to Australia.

In all the northern forms the outer margin of the dactylos is either straight or
incurved, whereas in the southern genera the same part is always arched or curved
outwards. It is but a small distinction, but it is one that is invariably capable of deter-
mining the northern from the southern species, and it is interesting to notice that a fossil
species was recently found in the Eocenc formation of North America that possesses this
congenital feature peculiar to the northern forms; a circumstance that demonstrates the
long and persistent character in the history of this feature.

The several species have been arranged in accordance with their general form and the
number of their branchiz into the following genera :—

Astacus in Europe and Asia, Cherops in Tasmanin.

Astacotdes in Madagasear, Engaeus in Tasmania.

Astacopeis in Australia. Faranephrops in New Zealand, *

Cambarus in North and East America. Parastacus in Australia and South America.

In looking back through past ages it would appear that the earliest macrurous forms
are those that have been obtained from the coal measures of Shropshire and Glasgow, and
if the illustrations given be anatomically correct, the structure of Palaocarabus corre-
sponds with a Crustacean that belongs to the Trichobranchiata. The short and stunted
form of the scaphocerite of the second pair of antennwm is such as is seen to exist in
the Astacidea of recent periods, but the restoration of the specimen of Palmocarabus
russellianus, as given in Salter’s paper,’ shows that the rostrum is long and laterally
compressed, contrary to its character in the Astacidea, or in fact in any of the
Trichobranchiata, excepting those of the family Stenopide.

1 Quart. Journ. Geol. Sov., vol. xix. p. 620, figa. 1,2.
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The Dendrobranchiata have a few representatives in the ancient seas. Penaus.
speciosus, Miinster, from the White Jura of Bavaria, is closely allied to the recent deep-sea
genus Gennadas; and Dusa monocera bears a miniature resemblance to Penaus monodon
of the Indian Ocean. The form of Aeger as restored in Salter and Woodward’s Chart of
Fossil Crustacea is evidently supposed by them to be of the same genus, and Blaculee
sieboldi may belong to Penaus also.

The recent genera that belong to this division, with the exception of the Sergestidz,
are mostly pelagic in their habits. In Japan the species Penaus canaliculatus is of
considerable size and is used as an article of food, a circumstance that would argue for
its frequenting water sufficiently shallow to be within the reach of ordinary fishermen,
but, in the record given, it is probable that many specimens are those of wanderers from
the deeper waters of their ordinary localities. Only one specimen of Gennadas is stated
to have been captured within 50 fathoms of the surface, while others have been taken
beyond 3000 fathoms, and it is this deep-sea species that corresponds most nearly with
Penaus speciosus, Miinster; while Dusa monoceros of the same geological horizon bears a
tolerable resemblance to Penaus monodon, which is an inhabitant of less than 30 fathoms.
With the exception of a few species, such as Petalidium, that have been dredged,
almost all the Sergestide have been taken within 50 fathoms of the surface, and none of
these have been recorded as having been found in a fossil condition,

The division Phyllobranchiata is still more feebly represented. Tropifer laws,
Gould," appears to me to approximate more nearly to the genus Pontocaris of the
Crangonidee than, as supposed by the author, to the genus Nephrops or Scyllarus, in
consequence of the lateral position of the ophthalmopoda. The absence of any rostrum,
and the presence of the ophthalmopoda as short and spherical bodies at the outer
angles of the frontal margin of the carapace, bear comparison with Pontocaris, the
carapace of which is longitudinally traversed by carina, and transversely divided by a
cervical fossa. In the fossil specimen the ophthalmopoda are at the extreme fronto-
lateral angles of the carapace, while in Pontocarts pinnata (Pl. XCI. fig. 1) the fronto-
lateral angles project on the outer side of them, but in the younger forms of Crustacea
the iﬂphtha.lmopoda. are more in accordance with the condition seen in the fossil
specimen,

Urodelle agassizit, Oppel, from the Upper White Jura of Bavaria, may find its
congener in the genus Crangon of recent times, but the pereiopoda are not sufficiently
figured in clear detail for a fixed opinion to be given.

The common Shrimp that so abundantly frequents the shores of Europe, lives gencrally
where the sand is fine and most abundant. They swim about in the shallow water that
precedes the incoming tidal wave, or when at rest sink to the bottom and partially bury
themselves in the sand, first by wriggling out a depression with their legs and bodies,

! Proc. Zool. Soe. Lond., vol. xiii, p. 360, fig. L.
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and then by dragging the sand over their backs by the aid of their long antenne until
they are covered, all but their eyes, which appear above the sand, and suit well the tint
of their surroundings. The speckled grey of their surface is common to all the specimens
that dwell in shallow water, but often migrants may be found in deeper water, in which
the change of colour at first provokes the belief in a distinction of more importance, since
with the loss of the speekled appearance they also possess a more slender form, that may
be induced through an increase of restless activity in a search for food and from the
lessened necessity for hiding from passing dangers.

On the Japanese coast, in the narrow channels that scparate the islands, specimens
have been taken at from 10 to 12 fathoms, that so closcly resemble our European species
that we are not able to determine any constant feature of distinction; and in fact the
Japanese species more closely resemble those of the shallow waters of our bays than do
the specimens taken from deeper water in the same locality.

Not only do we find our common Shrimp, Crangon vulgarts, in the seas of Japan,
but we also meet with it on the eastern coast of North America, whilst on the western
shores as far south as Mexico there is found a species that Dr. Stimpson named Crangon
nigricauda from its having the sixth somite of the pleon black in colour, but most other
observers agree, from a close analytical examination, that it is not distinct from our
European species.

Thus it would appear that this familiar form may be found common perhaps to all
the sandy shores of the entire northern hemisphere.

According to the observation of specimens brought home by the Challenger the several
species of Nematocarcinus only differ from one another in the relative length of the
projecting rostrum, the numerical value of their dental ornamentation, and the compara-
tive length of their legs, which are found to extend over a considerable space.

The species extend geographically from the line of the southern icy sea-board to
the latitude of Japan in the northern hemisphere, and along the line of the Austral-
asian Archipelago from Celebes to the Kermadee Islands, to which I may add that they
have been taken in the West Indies by the *“Blake” Expedition, and in the Atlantic
during the cruise of the “Travailleur.”

In all the habitats recorded, the sea-bottom consists of a Diatomaceous or Globigerina’
ooze, with the exception of the neighbourhood of the Kermadee Islands, where it is
recorded as being rocky, although at a short distance off the island a muddy bottom
exists.

In the track from south to north, that is from the South Indian Ocean, a great line
of current has its course over the area occupied by these animals, running up the
eastern coast of Australia, and turning westward among the islands of the Archipelago
of New Guinea, Celebes, and the Philippine Islands, turning northward and travelling
along the eastern shores of Asia, till it sweeps eastward along the shore of Japan.
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These long-legged Prawns (Nematocarcinus) are essentially free-swimming forms, that
probably pass their lives in mid-water, at an average depth of 1000 fathoms. The
largest number of specimens at the largest number of stations have been taken betwecn
500 and 2000 fathoms, while at one station there were fifteen specimens taken at
98 fathoms in the shallow waters of the Arafura Sea. In every instance of their capture
the trawl was used, although in some instances the dredge was employed also, and it is
probable that they only occasionally come into contact with the sea-bottom, and the
greatest depth at which they have heen taken is 2150 fathoms off the Celebes Islands,
or about two miles from the surface. The second deepest range is south of Japan, at a
depth of 1875 fathoms, or about one mile and onc-eighth. Off Juan Fernandez in the
Pacific, specimens were taken at two stations at an average depth of one mile.

In this genus there are several species which depart from cach other in characters
apparently so unimportant that it is difticult to fix on any salient points of sufficient
importance to determine specific features. Thus Nematocarcinus longicarpus, Nemato-
carcinus parvidentatus, Nematocarcinus poucidentatus, and Nematocarcinus serratus
are chiefly determinable by the form and number of the teeth on the rostrum, which
bear a relation to one another as to number and position on the upper and lower margin,
as shown below :—

Nematocarcinus parvidentatus, . . Japan, E—J
" paucidentatus, . . Fiji, ;f-

30

" serratus, ) . New Zealand, . o

” tenuipes, . . Japan, Admiralty Islands, ETO

Again, if we turn to another group which is remarkable for having a long rostrum,
and for being larger when adult, we find that the external variations are but small and
apparently unimportant beyond the numerical value of the teeth on the rostrum, which
may be tabulated as follows :—

Nematocarcinus altus, . Philippines, }EE
" lanceopes, . Antarctic, EHE

" longirostris, Japan, . %J

34

1

" proximalus, Marion Island, Valparaiso, Arafura Sea, Japan, .

Thﬂﬂ& .fﬂur species have been taken at very distant ].ﬂ(:ﬂ.litiEB. Nematocarcinus
lﬂngzimstm was found only on the south coast of Japan, Nematocarcinus altus only near
the island of Celebes, and Nematocarcinus prozimatus at two stations off the western
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coast of South America, also off Marion Island in the South Indian Ocean, in the Arafura
Sea, and near Japan.

It appears to me difficult to believe that these are not merely variations of one
and the same specics, and that if they were compelled to reside under similar local
conditions, the unimportant specific distinctions would be bridged by many intermediate
forms.

Although separated widely in space the conditions under which these species exist
may in some fespects approximate to each other. Thus the temperature at which they
have severally been recorded to live off Japan and the western coast of South America
do not differ widely, being 41°1 in the former and 35°5 in the latter.  Although
Nematocarcinus altus was taken at a still greater depth off the north-west coast of the
island of Celebes, and near to land, at a depth of 2150 fathoms, with a temperature
of 389, that is at a temperaturec that is more commonly recorded at the depth of
600 fathoms. '

If we compare the specific characters of one group with those of the other, we
shall find but little difference beyond the number of teeth on the rostrum. Closer
examination with others will show that these teeth are generally smaller and more
crowded in the first and less so in the second where the rostral process is longer.

All these distinctions are but slight in relation to the physical conditions which
appear to lead to the true features of specific character.

No specimen of this genus has so far as we know been found fossil.

The fresh-water genus Atya is very remarkable, both for its peculiarity of form and
for the distant localities in which it has been found.

The American naturalist Randal described a small specimen which was taken in the
rivers or ponds of the island of Hawaii, under the name of Atyoida, and another species,
but very closely resembling it, was taken by the late Dr. Stimpson in the island of
Tahiti, whence numerous specimens were brought home in the Challenger collection.
A third has been taken in the rivers of Mexico by Saussure, and, lastly, from the river
Potimerim in South Ameriea.

The older known species that have longer been associated with the genus are eight
in number, and are found in localities here tabulated:—

Atya armata, . ; ; . ; . New Zealand.
» margaritacea, . . . . . New Caledonin.
» occidentalis, . . . . . Mexico and West Indies.
w  pipilles, . . . . . New Zealand.
o robusta, . . . . . . New Caledonia.
. scabra, | . . . . . Mexico aud Weat Indies.
n EpEnipes, . . . . . Now Zealand.
» sulcatipes, . . . . . Cape Verde Islands

Associated with Atya sulcatipes was a specimen of Atya (Atyoida) serrata, and a
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damaged specimen of what I have described as Caridina typus, Milne-Edwards, but
which I am much inclined to think from its immature condition is the young of the
Atya sulcatipes that exists in the same locality.

In form these animals have a very peculiar feature in the articulation of the heavy
chelate joint of the first two pairs of pereiopoda, which has heen described at pp. 6 and
7 of this Report and by Dr. Fritz Miiller! When the haund is opened, according to
Fritz Miiller, the hairs upon the margin of the fingers spread like a fan, gather and
retain fine mud; when the hand is closed these hairs close round the mud and com-
press it into a pellet which is passed into the mouth, and so the animal lives on the
small organic substances that exist in the mud, which it collects with 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 fresh water,
and singular to relate, although they arve 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 character.

The question naturally arises how, so far asunder as the habitats of these animals are,
can they be brought to live without any intermediate connecting influence as far as we
can determine ?

Mr. Darwin, in his book on Earthworms, says that in every bit of land or distant
island worms are found in the soil ; considering that they are land and air-breathing
animals, 1t is a matter of curious interest to determine how they get where they are.

M. A. Certes, in the Comptes rendus, says that having taken carefully collected
sediment from which he evaporated the water, he three years afterwards treated the
residue with boiled and filtered rain-water. All care having been taken to keep out
germs from the air, after two’ months a Nauplius-like form was detected which later on
took the form of Artemia salina. M. Certes points out that in cases of this kind death
was only apparent, and that organic conditions and nutritive changes do not ccase
entirely. Thus it appears that it is quite possible for wading birds to be the means of
carrying mud containing either animals or ova to a considerable distance and so trans-
ferring species to a great distance from one locality to another. -

One of the most abundant in specific forms is the genus Alpheus, including those
subgenera that are separated more for the convenience of classification than from any
distinguishing point of more than specific value, Paralpheus, Synalpheus, Cheirothryz,
and Betaus. These contain about eighty different species, and with the exception of a
single instance they have all been taken within 52 fathoms from the surface. They are
mostly recorded from muddy bottoms, but they are frequently found sheltered among
Corallines and masses of Sponges. From their frequently being fonnd in ooze and
muddy bottoms I am inclined to believe that they burrow more decidedly than is the

1 Kosmos, vol. ix, pp. 117-124, 1881. '
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habit of our common Shrimp, for which purpose the ophthalmopods have become pro-
tected by the frontal margin of the carapace. ,

They are mostly inhabitants of the warmer seas, abounding in tropical and subtropical
regions, becoming scarce in the temperate, and gradually disappearing towards the
subarctic regions. One specimen alone of Betaus truncatus is recorded by_Dn,na from
Cape Horn, where it was dredged in 10 fathoms of water, with which exception none of
the family has been observed further south than New Zealand (50° S. lat.), or further
north than the English Channel (52° N. lat.).

It is essentially a sublittoral form, for the instances of its being found beyond 20
fathoms are few, and these are suggestive of doubt, inasmuch as Alpheus avarus 1s
recorded in our collection as being taken off Tongatabu at a depth of 18 fathoms, and in
Mid-Pacific at 2675 fathoms, south of Japan.

* T am not aware that any species of this or the allied genera has been found fossil.

The family of the Pasipheide is but poorly represented in the Challenger collection,
there being only three genera, Pasiphaa, Orphania, which are deep-sea forms, and
Leptochela, which, if found at the bottom, lives within 50 fathoms of the surface, It is
interesting to compare these species with a fossil form that has been much discussed
among geologists, but it appears to me that if the interpretation of Pygocephalus huxley:
of Woodward ' be correct, there can be little doubt that it is closely allied to the genus
Pasiphea, and that it differs from Pasiphea cristata (PL CXLL fig. 1) in little that
cannot be considered as of merely specific importance.

! Trans. Geol Soc, Glasgow, vol. ii. fig. 2, p. 243.



DESCRIPTIONS OF GENERA AND SPECIES.

Suborder MACRURA.

Tais section of the order Decapoda in the Crustacca may be generally defined by the
following external characters :—

The animal is clongated and compressed. The carapace is less than half the length
of the animal, and is anteriorly produced in the median line and covers the ophthalmic
somite.

The ophthalmopoda are not cnclosed within orbits, and rest in a hollow in the
upper surface of the first joint of the peduncle of the antennee.

The first pair of antenn® is elongated, and not planted in fossettes.

The second pair is considerably elongated, and carries a foliaceous appendage attached
to the second joint.

The second pair of gnathopoda is elongated and pediform.

The pereiopoda have seven distincet joints, of which the coxa articulates with the
pereion.

The pleopoda consist of biramose appendages, of which the anterior pair varies from
the succeeding, and the posterior is associated with the telson and helps to form the great
caudal fan or rhipidura, which is the only feature that is invariably constant and
common to all families of the suborder.

Variations both in the structure and in the relative importance of parts occur in most
organs, in some to a considerable extent, but the passage from one modification
to another clearly demonstrates that such changes are of specific or generic value only.
This is well shown in some species of Pentacheles, where some have the branchial lash
(mastigobranchia) large, others small, and in some it is wanting altogether, and this
variation occurs in specimens which differ little in external appearance, and which were
procured in some instances from the same locality.

One of the most comspicuous variations of structure, and most convenient for
examination, is to be found in the branchial uppendages. In some genera these organs
are developed as a series of leaf-like plates, in others they exist as feather-like plumes of
slender cylinders, and again they are found to divide into a series of tree-like branches,
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while in others they are absent from the percion, or attached to the pleon also; conse-
quently nearly every carcinologist who has attempted to construct a natural classification
has made use of characters founded upon the branchial apparatus.

The broad division in the general structure of the branchial organs has long been recog-
nised, and its full value appreciated. Dana'says, “The branchial system is one from
which we should particularly expect important distinctions and valuable characteristics of
the highest significance, and such distinctions exist. They are at the basis of some of
the primary subdivisions, as exhibited in the systems of Milne-Edwards, and to a large
extent also in the system of De Haan,”

It is, however, very remarkable that, with this full convietion and desire, Dana has not
utilised his observations beyond those of previous writers, who divided the Decapod
Crustacea into two groups,—one having the branchia protected by a carapace, the other
having them uncovered and pendent. Dana’s terms of “ Eubranchiata” and  Anomo-
branchiata” are synonymous with * branchies cachées” and ““branchiogastres,” the first
and second orders of the Malacostraca of Latreille’s earlier classification, and the Decapoda
and Stomapoda of his later.

The system of De Haan is based on the mrrangement of the branchize tosuch an extent
as to divide the Macrura into two portions, separating those in which the organs consist of
a series of long cylindrical filaments from others in which the structure is foliaceous, con-
sisting of a series of leaf-like plates.

But De Haan appears to have appreciated the numerical value of the branchial
character rather than the position of the plumes in relation to the general structure of
the animal.

The great object of a natural systematic arrangement is to determine the internal
structure by external evidence, without which it appears to me no classification can be
perfect, especially in the fature, when extinct forms must he studied in their relation to
existing species, and this can only be done in the Crustacea through the prescrvation and
knowledge of the harder or external parts.

The classification of Latreille separates the Macrurous Crustacea, in which the branchi
are attached to the anterior limbs, and protected by the carapace, from those which have
the branchize attached to the posterior limbs, or unprotected ; that is, those in which the
branchiz belong to the percion from those in which they are attached to the pleon, or
absent.

This general arrangement has been adopted by Milue-Edwards and Dana with scarcely
a variation in the general outline, and the subdivisions of their classifications also closely
correspond. Thus the “ Astacini” of Latreille agree closely with the “ Astaciens” of
Milpe-Edwards, and the two tribes, Thalassinidea and Astacidea of Dana, correspond
respectively with two divisions of the “ Astacina” of De Haan.

} United States Explor, Expedition, vol. i. p. 61.
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In"the following table (pp. 4, 5) I have brought together, in one general scheme,
an outline of the several classifications that have been adopted by the more distinguished
careinologists, so far as they relate to the Macrurous Crustacea.

It is interesting to observe how closely these different systems correspond as to their
general conclusions, the chief points of distinction being with regard to those genera
which, while they resemble one group in external form, approach some other group in
some important structural character. '

The mrangement of Latreille agrees closely with that of De Haan, even to the intro-
duction of the phyllobranchiate families of the Paguride and Porcellanide among the
anomurous forms.

The classification of Milne-Edwards differs in separating the Eryonidee, Scyllaride,
and Palinuridee from the Astacidea, where all other authors, excepting Heller, place them,
and in grouping them along with the Galatheidz,

Dana differs from the others in the exclusion of the Galatheidee and allied families
from the Macrura altogether, and in forming a sub-tribe to receive Penazus and its allied
venera, among which he includes Stenopus.

The more recent system proposed by Professor Huxley is almost identical with that
of Latreille, as given in Cuvier's Régne Animal, 2nd ed., vol. iv., 1829, and quoted by
Milne-Edwards in his Hist. des Crust., t. i. p. 217, differing only in the removal of
the family of the Penwide from among the Salicoques, where all preceding authors,
excepting Dana, have placed it, and transferring the same to range with the Tricho-
branchiata, a section that corresponds with that of the * Homards” of Latreille, and is
synonymous with the three divisions—Astaciens, Thalassiniens, and Cuirassés of
Milne-Edwards—and with the dstacina of De Haan. It, moreover, corresponds with
the Astacidea, Thalassinidea, and Pensidea of Dana, and with the Loricata, Astacidea,
and Thalassinidee of Heller, whose classification is identical with that of Milne-Edwards,
excepting in the terms selected for the names of the separate groups.

It would thus appear that the various systems of classification have failed to receive
aceeptance by each successive naturalist, from the circumstance that the several tribes
or groups have received their distinguishing title from the most prominent or dis-
tinctive animal in its respective group or tribe, a circumstance that must render a
nomenclature very liable to be changed with any variation of individual thought,
dependent upon the opportunity of study, as well as with the increase of knowledge
through extension of research,

The nomenclature recently suggested by Professor Huxley, being based upon the
structural character of the branchis, appears not to be open to this defect.

He has proposed that the Macrura be divided into three groups,—the Trichobranchiata,
the Phyllobranchiata, and the Abranchiata.

Trichobranchiata are those that have the branchial plumes made up of long
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cylindrical filaments ; Phyllobranchiate ave those that have the plumes formed hy a
series of foliaccous plates; Abranchiata are those that have ne such branchial plumes
attached to the perecion. .

As most of the genera that belong to this last division possess branchis attached to
some part or other, the term appears to be misleading.

The Galatheidas and allied families that author separates from the rest of the Tricho-
branchiata, and ranges under the head Anomomorpha, which, except for the exclusion of
the Paguridee and the Porcellanide, neither of which are trichobranchiate, coincides
with the dnomaua of Latreille and the Anomale of De Haan.

The Penceide, through the Stenopide, are supposed to lead from the trichobranchiate
form to the phyllobranchiate.

Observation on the structure of the branchiee of the Penwida, however evolved,
demonstrates the character of a plume that belongs to a group in which the development
is essentially distinet. Although I think we shall be able to show that the branchias
of the Penidea as well as those of the phyllobranchiate division have their origin in
the trichobranchiate form, I shall, for the convenience of a general classification, range
in a separate division those (‘rustacea in which the branches of the various plumes divide
and subdivide in an aborescent mauner; the more so as those Maerura that possess this
kind of structure form a well-marked natural grouj.

In this Report I therefore follow Dana in placing the Pensidea in a separate division,
as they do not belong either to the Phyllobranchiata or to the Trichobranchiata. 1
therefore classify them under the head of Dendrolranchiata, which corresponds closely
with the Penmidea of Dana; while the Sguillide, Myside, &e., that is, the Schizopoda
originally, and later the Stomapoda of Latreille, Edwards, and De Haan, will be
arranged under the head of Anomobranchiate, which term was first used by Dana, and
afterwards by Heller. It has, therefore, priority of date, and is less liable to misconcep-
tion than the term Abranchiata.

The following classification of the Macrura—for much of the arrangement of which
I am indebted to the experience of all previous carcinologists, and which is based to a
large extent on the development and external evidence of the internal structure—will,
I think, be found to approximate the conditions required for a natural classification :—

Suborder MACRURA.

— —

TRICHOBRANCHIATA. DENDRODRANGHIATA. PuvyLLODRANCIIATA. AKXOMODRANCHTATA.



REPORT ON THE CRUSTACEA MACRURA. 7

Division TRICHOBRANCHIATA.

The Trichobranchiata may conveniently be divided into two well-defined groups, onc
containing those genera in which the most typical characteristics of the order are
persistent, the other containing those that depart from them more or less distinctly, both
as to the character and arrangement of the branchie as well as in possessing some
variation in the plan of the external structurc and development. The former of these
may readily be designated by the term NorMaLIA, being those of the most typical
condition, and the latter by that of ABERRANTIA, or those that depart more or less
distinctly from the perfect character.

Group ABERRANTIA,

Group. Family. Brephalos.
[ Falathea.

Muniele. 7

Eylea. oea.

Grimothea.

(GALATHOEIDE,

i Cheiroplatea. ]
PrrooHELIDA. Pomatocheles. Zoeul
\ Pylocheies. f

THALASSINIDE. Thalassin.

Seallasts.
Tripea.
Calliading.
Gelia.

CALLIANASSIDA,

Callianassa.
ABERRANTIA. - Cheramus.
Azxius.
Axups, Paraxzius.
Ficonaxius.
Thawmastocholes. }
THAUMABTOOHELIDE. Calliazus,
| Calocaris. I

Cephalon having the carapace short and compressed, with little or no rostrum.
Pereion Laving the posterior somite articulated with the preceding. Pleon having the
somites long, and not overlapping each other; coxal plates but feebly developed,
with the post-inferior angles generally rounded. Ophthalmopoda small; antennse
having the peduncles long. Pereiopoda more or less chelate, first pair longest, posterior
pair having a tendency to separate from the preceding, and directed backwards.
Pleopoda long, biramose, variable. Rhipidura strong, powerful, variable.
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This group may be separated into two divisions,—first, in which the animal is dorso-
ventrally compressed ; second, in which the animal is laterally compressed.

The first division corresponds only with the tribe Galatheides of Milne-Edwardss
Division, Macrura Cuirassés, and part of the Loricata of Heller.

The second division corresponds with the tribe Macrura Fouissures or Thalassiens of
Milne-Edwards, Thalassinidea of Dana, and Thalassinidas of Heller, and contains
several families, which, while they have a character that is common to all, yet possess
features that ave extremely at variance with one another in very closely aftiliated forms.

Their structural relations assimilate them to the Anomwra, and where they
depart from that resemblance, they do so by approaching the condition of immature
forms. The genus Pomatocheles, like the Paguride, inhabits molluseous shells, and
possusses all the cxternal characters of an Anomurous Crustaccan, and Pylocheles was
taken dwelling in the hollow of a mass of indurated sand. These facts induce the belief
that Cheiroplatea may also reside in some dwelling-place of its own selection. Tn this
latter genus we see a close resemblance in the cephalic appendages to those of the
Anomurous form in the genus Cenobite, whereas the rest of the animal approximates to
the character of the immature stage of Puagurus deseribed by Milne-Edwards under the
name of Glaucothoé, with the exception that, while Glaurothoi exhibits evidence of a
tendency to bilateral variation, Cheiroplatea, Pylocheles, and Pomatocheles ave perfectly
symmetrical. The same remarks may also be applied with perhaps less force to the genus
Thalassine, which approximates to Paguinus, as the previous genera vesemble Cenobitet,
The branchi are variable in this group, but with a tendeney, more or less complete,
to the trichobranchiate condition; in some genera, as in Thalassina, they ave hoth
foliaceous and filamentous ; in some filamentous and cylindrical, as in Cheiroplatea ; in
others filumentous and compressed, or flattened, as in Eiconcwius, with a tendency,
where the pressure is less complete, to return to the cylindrical condition. .

Callianassa retains all the external features of an Anomurous Crustacean, hut is
modified from the younger form which approaches the Macrurous type; this is most
constantly exhibited in the tendency of the posterior two pairs of periopoda to undergo a
variation from the original simplicity and normal use.

All carcinologists following Milne-Edwards classify the genus Callianidea not only
in a separate family but also in a distinct group, forming the tribe of the Gastrio-
branchides of Milne-Edwards, the legion Thalassinidea amomobranchiata of Dana. It
has been established on the strength of Milne-Edwards's description of Callianidea, and
Guérin's description of Is@a (Cullianisea, Milne-Edwards ; Callisea, Dana), but which
(from an examination of specimens lent to me by Dr. Carte of the Dublin Muscum) I am
inclined to place in the same family as Callianassa. The two gencra resemble each
other very closely in all points except the formation of the pleopoda. Those of the
second pair in Callianassa are biramose ; the inner branch slender, the outer of extreme
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tenuity. Those of the three following pairs are also biramose, but the inner branch is
short and broad ; the outer is long and wide, being bent over the inner; the margins
are smooth, inflected, and fringed with a delicate ciliary growth. In Callianidea the
second pleopoda resemble those of the three succeeding pairs. They are biramose and
foliaccous ; the margins, instead of being fringed with small hairs or cilin, have these
modified into soft and Hexible articulated membranous filaments. These, it is assumed,
are true branchial appendages ; but whether they fulfil the function of aeration of the tissues
or not, it appears to me that in classification they can only be regarded as finely modified
hairs, and, consequently, are only of gencric import. The genus Is@ae of Guérin, which
Milne-Edwirds changed into Callianiseq, because Guérin’s name had previously been
in use, and which has again been changed by Dana into Callisea, to prevent the con-
fusion likely to ensuc from the resemblance between Callianassa and Callianisea, appears
to me to have been founded upon a damaged specimen of Callianidea. The character
assigned as a distinetive feature was the presence of only one branch attached to cach
pleopod ; but the imperfeet condition of the specimen examined induced Milne-Edwards
to suggest that this arrangement was the result of an aceident. The only distinetion
between Cullianidea and Callianisea of Milne-Edwards (the latter being Jswa of Guérin),
rests upon the author’s statement that the pleopoda ave furnished with a great
number of little hranches grouped together. Or, to use his own words : * garnie d’un
grand nombre de ramuscules en form de grappe,” which Milne-Edwards supposes to mean
that the ramuscules were inserted together directly on the base of the pleopoda.

An examination of the structure of the pleopoda in Callicnidec, which is incorrectly
figured by Milne-Edwards," shows that the ramuscules are massed together, forming a
bundle attached to the margin of the base of the inner branch of the pleopoda, not to the
peduncle, as suggested by Milne-Edwards.

The branchiee of Callianasse and Callianidea resemble cach other, and appear
to form a transition between the trichobranchiate and phyllobranchiate types. They
consist of long and narrow filaments, which are closely packed and laterally com-
pressed, they are arranged in two longitudinal rows, and differ from those of Cheiro-
Platec in being more numerous, and are consequently compressed instead of being
eylindrical.

The genus Axius, while still retaining some of the features, more especially in external
aspect, of the Thalassinidee, exhibits a eharacter that approximates its species to those
that belong to the family of Astacida.

For example, the podobranchise are present, being attached to several of the pereiopoda,
and, according to my observation, in Paraxius and Eiconaxius the mastigobranchise are
present to an equal degree, and form o consistent feature in leading us gradually to
the familv Thaumastochelidee, in which all the branchize and their mastigobranchial

! Hist. Nat. des Crust., pl. xxv. bis, fig. 14.
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accompaniments are developed as effectively as in the most highly-organised apparatus
of any genus in the families of the Normaria.

It appears, therefore, taking into consideration the external features in connection
with the branchial characters, that the following is the natural classification :(—

Group ABERRANTIA,

Percion short, posterior somite loosely articulated with the preceding ; pleon long, somites increasing in
size posteriorly, not overlapping each other dorsally ; first pair of pereipoda more or less imperfectly chelate ;
posterior pair short, more or less abnormal ; branchire variable in number and form.

Division I.
Family GaLATBEEIDE.

Pereion broad and dorsally depressed ; earapace anteriorly produced into a rostrum ; livst pair of antennae with
tlagella short, second pair without a scaphocerite ; second pair of gnathopoda pediform ; first pair of pereiopoda
chelate, subequal ; second, third, and fourth simple, robust: posterior pair enfecbled ; pleon broad and
depressed ; somites short and slightly overlapping each other ; rhipidura equilateral and folinecous.  In develop-
ment the brephalus takes the form of a zwa.  Genern Gulathea, Munidla, Grimothea.

This family will be veported on by Prof. J. R. Ilenderson, M.I., F.L.8., in another volume of this series.

Division 11.
Family PyrLocBELIDE.
First pair of antenna with fAagella short; seconul pair with seaphocerite ; first pair of perciopoda chelate,

symmetrical ; rhipidura rigid; telson transversely divided ; branchie filamentous, in two rows, eylindrical ;
mastigobranchime and podobranchize wauting. Genern Cheiraplatea, Powatocheles, Pylovheles,

Family Travassivip.E.

First pair of perciopoda subchelate, unequal; branchie filamentous and folinceous; rhipidura rigid ;
mastigobranchiz and podobranchire rudimentary. Genus Thalassina,

Family Cavriaxassina,
First pair of antennre with flagella long, second without a scaphocerite ; first pair of perciopoda asym-
metrical, unequal ; rhipidura foliaceous ; branchi filarnentous, compressed,
(A) Podobranchim and mastigobranchi wanting ; second pair of pleopoda unlike the thivd and following
pairs. Genera Callianassa, Cheramus, Scallasiv, Trypwa.

(B) Podobranchire wanting ; mastigobranchine present ; second pair of pleopoda like the following pairs.
Genus Callianidea, '

(C) First pair of pereiopoda subchelate ; rhipidura folinceous ; branchine like Crlliunmssa ; second pair of
pleopoda like the following pairs. Genus (Fehia,

Family Axupe,

First pair of perciopoda chelate, subsymmetrical, unequal ; branchim ‘flamentous, cylindrical, and com-
pressed ; podobranchire and mastigobranchime present. Genera Azius, Puraxius, Eiconaxine.



REPORT ON THE CRUSTACEA MACRURA. 11

Family THAUMASTOCHELID.E.

First pair of antennm with flagella long, second with scaphocerite ; first pair of pereiopoda unequal, chelate,
Jargs; second symmetrical, chelate, small; rhipidura foliaceous ; branchie filamentous cylindrical ; podo-
branchim und mastigobranchice present. Genera Thaumastocheles, Callocaris.

Family PYLOCHELID &,

The carapace has no rostrum, and its lateral walls are compressed and very deep.
The eyes stand on peduncles of moderate length. The first pair of antennz terminates
in two short flagella, and the second supports a small scaphocerite. The mandibles
carry a synaphipod. The first pair of pereiopoda is subequal, chelate. Second and third
pairs long and slender, each terminating in a long styliform dactylos. Fourth and fifth
pairs arc short, and terminate in a small, and more or less rudimentary dactylos,
Rhipidura with the branches rigid and tapering ; outer larger than the inner. Telson
rigid anteriorly, and flexile posteriorly.

The respiratory apparatus is trichobranchiate. The filaments are long, slender, and
¢ylindrical. The podobranchial plumes and mastigobranchial plates are wanting
throughout all the appendages of the pereion, that is, from the first pair of gnathopoda
to the posterior pair of pereiopoda.

This family is established to reccive the genera Pomatocheles, Miers, Pylocheles, A.
Milne-Edwards, and Cheiroplatea. :

The name is derived from that given to a genus by A. Milne-Edwards, and includes
all those paguriform Anomura that are trichobranchiate,

Cheiroplatea,' n. gen.

Carapace having deep lateral membranous walls, produced anteriorly in advance of
the dorsal frontal margin.

Ophthalmopoda broadest at the base, and tapering gradually to the apex.

First pair of antennae having the peduncular joints long, cach capable of being folded
upon the preceding, and terminating in two slender flagella that are longer than the
third joint of the peduncle.

Second pair of antenne having a strong and small scaphocerite attached to the peduncle.

Mandibles carrying a triarticulate synaphipod.

Second pair of gnathopoda imperfectly chelate, and carrying a basecphysis.

First pair of pereiopoda with the two limbs correspondingly equal, being large
and well developed, having the anterior or upper surface of the carpos and propodos

! xtlp, hand ; =Aarig, flat ; this name was chosen and the plate printed before I became aware that the somewhat
similar name Chiroplatys had been previously used by Kirby for a genus of Diptera.
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flattened and bent at an angle with the other joints, by which peculiar feature in the
animal the name of the genus is suggested. '

The second and third pairs of pereiopoda terminate in a long and strong dactylos.

The fourth and fifth pairs are shorter than the two previous, and terminate in @ smatl
and rudimentary dactylos.

The pleopoda are slender, except those of the sixth pair, which are robust and strong,
form part of the rhipidura, and terminate in points partially covered with a pavement of
spiculiform spines.

The telson is divided into an anterior and a posterior portion by an articulation, the
alimentary canal terminating at the posterior extremity of the anterior division.

This genus corresponds somewhat nearly with Polyeheles of A. Milne-Edwards' and
Pomatocheles of Miers,” from both of which it differs in the form of the ocular peduncle,
the length of the first pair of antennze, and the general aspect of the animal.

Cheiroplatew cenobita, n. sp. (P1. L fig. 1).

Carapace without a rostral tooth, baving the Jateral walls deep and membranous,  Pleon
half as long again as the carapace. Telson quadrate, articulated with a terminal plate.

First pair of antenna nearly as long as the carapace, each terminating in two small
flagella. Second pair scaveely longer than the first, having a scaphocerite with serrate
margin; the second joint of the peduncle armed with a serrate tooth.

First pair of perciopoda chelate; anterior and upper surface of the earpos and
propodos fattened ; carpos fringed with a erenate transverse crest ; propodos inverted
downwards and backwards. Second and third pairs of pereipoda long and slender.
Fourth and fifth short, and terminating in a rudimentary dactylos; propodos of the fifth
pair having the surface furnished with a pavement of obtuse spicules. Lateral branches
of the rhipidura pointed and covered with a pavement of blunt spicules.

Length (female) 25 mm. (1 inch).

Habitat.—Station 194, September 29, 1874; lat. 4° 34’ 8., long. 129° 57 30" E.;
between the Arrou Islands and Banda ; depth, 200 fathoms ; Lottom, voleanic mud.

Viewed dorsally, the carapace is nearly circular, having no projecting rostrum, but a
slight prominence between the eyes.  The latero-frontal angles are produced anteriorly a
little beyond the line of the rostral point. The gastric is well defined from the hepatic
and frontal regions ; the branchial is also separated from the hepatic, but not distinctly
from the cardiac region. The lateral walls of the carapace, which are visible only when

! Blake Expedition Crustacea, Bull. Mus. Comp. Zoil., vol. viii. I 38,

2 LIIW J. Miers, On a Collection of Crustaces made by Capt. H. C. St, Joln, RN, in the Corean and Japancse
Seas, part i. Podophthalmia, Proc. Zool. Sve. Lond., January 14, p. 18, 1879,
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the animal is viewed laterally, ave membranous from a little below the line which defines
the branchial from the hepatic region, and extend posteriorly beyond the line of the
posterior margin of the dorsal surface of the carapace.

The pleon is longer than the carapace by about one half, but as the posterior portion
is generally folded bencath the body it looks shorter. The first somite is short and
triangular, having the broadest part situated posteriorly. It is nearly hidden beneath
the earapace, and does not support any coxal plates. The five anterior somites are
subequal in length, and rather broader than long. They are quadrate in their dorsal
aspect, and have a distinet line of demarcation separating the body of the somite from
the lateral or coxal plates, which are rounded at the anterior and posterior angles : they
have a longitudinal line of depression near the middle of each, and the margins are
fringed with delieate cilia. The sixth somite is also quadrate, and rather longer than the
fifth, it supports the coxal plates at the posterior angles, where they support a freely-
articulating joint that carries a pair of unequal branches. The seventh somite or telson
is divided into an anterior and a posterior portion by a free-moving joint near the middle.
The anterior portion is undoubtedly homologous with the somite, and the posterior with
its appendages, since the alimentary eanal debouches at the posterior margin of the
anterior division.

The ophthalmopoda consist each of a sharp-pointed ophthalmus situated at the
extremity of a large broad-based peduncle that gradually narrows to the apex; the
peduncle is movable, but not to any very large extent, and is situated in a slight
excavation in the frontal margin of the carapace ; from the inferior margin of the eye
the metope falls perpendicularly, and on the outer side of it, immediately below and
outside the eye, is the first pair of antenns, which consists of three peduncular joints ;
the first or coxal is very long, reaching as far again as the distal extremity of the eye;
inits length it curves downwards, and has the upper surface longitudinally excavated
to receive the second joint when folded back: on each side of the excavation is a strong
tooth—one on the outer side near the base, the other on the inner side at the distal
extremity ; the sccond joint is about the same length as the first, but somewhat more
slender; it is nearly cylindrical in shape, and when folded back falls into the longi-
tudinal hollow of the first joint, the two spines acting apparently as guides to its
position ; the third joint is shorter than the sccond, and is also cylindrical ; and when
the antenna is folded up it is directed forwards. At the extremity of this third joint
are: situated two slender flagella; the primary branch is the longer and more robust,
being about twice the length of the third joint of the peduncle; the secondary branch
is about half the length of the primary.

The second pair of antenns is implanted immediately outside the first. The first
joint supports a phymacerite that is curved inwards and downwards, impinging at its
extremity, which is serrate, against a small tubercle situated on the outer edge of the
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metope ; the second joint is produced at the distal external angle inif-:} . strong spine-
like process, which is deeply serrate on the outer margin; within this 13 ”“lﬂ'“mf""l :
movable appendage, which resembles very much the spine-like process “rl“"“]!'r'd""”_m'md d
like it, it is serrate, but not so deeply, on the outer margin; it “rfm“l“t“ﬂ with the
second joint, and is homologous with the scaphocerite ; the fourth joi nl': is slm}'t but lon aer
than the two preceding ; the fifth is very long and eylindrical, supporting at its extremity
a slender flagellum less conspicuously multiarticulated than the primary flagellum of the
first pair. ]

The mandibles counsist of a pair of strong, externally convex blades, the anterior
and upper portions of which articulate with the lower and outer angles of the metope,
above which, on the anterior margin, articulates a three-jointed synaphipod, the first
joint of which is short and subeylindrical, the sceond, long and triangular, of whicli one
angle is attached to the extremity of the first joint, another extends upwards and forwards
80 as to fill the upper portion of the aperture of the mouth, and the third angle supports
the third or last joint of the appendage, which is long and tapering, and falls within the
mandible; it appears to be hairless, and lies folded hetween the epistoma and the mandible.

The first pair of siagnopoda appears' to consist each of two flat branches—one
slender, rigid, and curved, terminating with o fringe of eilia, the other short and
membranous, with five or six cilia attached.

The second pair of siagnopoda is folinceous and five-branched, four of which are
fringed with closely-packed ecilia : the fifth is long, slender, Hagellum-like, free from eilia,
and outside it is a large squamiform plate, copiously fringed with long delicate hairs.

The third pair of siagnopoda consists of two single-branched, two-jointed appendages.
The basal joint is strong, and produced into a lobe internally ; the second or distal joint
tapers gradually (the outer margin convex, the inner coneave) to the apex. The inner
margin is thickly fringed with strong cilia, which increase in length towards the apex.

The two pairs of gnathopoda are subpediform, and carry cach a long secondary ramus
(basecphysis) which corresponds in form more with the Maerurous than the Anomurous
type of Crustacea. The first pair is small, subpediform, and consists of seven joints;
the sccond or basisal joint supports a long baseephysis ; the next three succeeding joints
are subequal and tolerably robust ; the sixth, or propodos, is short and tapers to the apex
from its base; and the seventh, or dactylos, is unguiculate. The three terminal joints
arc copiously fringed with long and strong cilia. The bascephysis is comparatively
very long, extending considerably beyond that of the primary branch of the gnathopod,
which generally lies curved downwards, while the baseephysis extends outwards and
upwards. '

The sccond pair of gnathopoda is much longer than the first, and likewise

_l L say “ appears,” ]"’““‘“‘-" the nppendage wos broken, the two portions beiny asunder ; and there is but a solitary
specimen in the collection. °
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consists of seven joints, and is formed on the same general type.  The basisal joint
is short and irregular, and carries a long branch consisting of three joints, which is
gencrally at right angles with the gnathopod, and lies parallel with that of the
fivst pair, and :-st-lmls upun’ht by the side of the mouth. The first joint of this branch
is long and cylindrical ; the second is more slender, and lies generally at right
angles with the first - and the thind consists of a multiarticulate Hagellum fringed with
long slender hairs. l‘lu third joint (ischium) is long and angular (the internal margin
has on the interior angle a strong projecting process, and has one strong spine a little
beyond the centre); the fourth joint is about half the length of the third, is angular, and is
armed with three teeth or spines on the inner margin; the fifth joint is scarcely longer than
the fourth, and increases in diameter towards the distal extremity, where the outer angle
supports a small brush of long hairs: the propodos, or sixth joint, increases in diameter
towards the extremity, where the inner angle is produced into a polliciform lobe, and is
tipped with a brush of long and strong hairs : the outer distal angle also has a small brush
of cilia; the dactylos, or seventh joint, scarcely reaches beyond the extremity of the
corresponding process of the propodos, against which it in}]Iinges and forms a cheliform
extremity—a character, in my cxperience, that is unique among the higher (‘rustacea.
Such a chela exists in some of the Edriophthalmous Crustacea, hut, as far as T am aware,
the form has not been previously observed in the Podophthalmia.

The next paiv of appendages is the first of the pereiopoda. It is a large and
powerful pair of organs, the peculiarity of which lies in the formation of the carpos and
propodos : the limbh, as far as the carpos, is laterally compressed and divected forwards,
when it is suddenly compressed transversely, and abruptly bent downwards at an acute
angle : the anterior or upper surface of the reflexed portion of the carpos, as well as that
of the propodos and dactylos, is compressed flat.  The outer margin is curved and the
inner strait, so that when the right and left limb are brought together they, being of
equal size, form a nearly oval plane, the upper or carpal portion of which is fringed with
a row of equidistant comb-like dentations. The dactylos is sharply pointed, and impinges
closcly against the pollex, which it overlaps at the extremity.

The second pair of pereiopoda is of the normal form, and consists of seven joints, of
which the earpos, propodos, and dactylos are subequal in length.

The third pair resembles the second hoth in size and form, and in the female carries
the vulvee in the form of a large circular opening on the posterior surface of the coxa.
The coxa of these two pairs of legs approach each other more closely than those of the
two following pairs, which are smaller and wider apart.

The fﬂul‘ﬂl pair terminates in a small sharp dactylos which is considerably and suddenly
smaller than the propodos. The fifth or last pair of perciopoda has the distal extremity

of the propodos cnlarged and covered with a thick pavement of small tubercular spiculi-
form points.
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There are five pairs of pleopoda: four comsist of small and slender biramose
appendages, which support the ova in the female; the fifth is strong, stiff, and sharp-
pointed, and helps to form the rhipidura.

Obseivations.—The object of the peculiar formation of the first pair of perciopoda is
very difficult to discover, except it be that of forming an operculum, so as to protect the
entrance, should the animal reside in a shell or enclosure of any kind ; the arms are incap-
able of being directed in an extended position, and therefore cannot be advanced to grasp
any object beyond the extremity of the antennwm. The two succeeding pairs are long
and slender, but the last two—the penultimate and ultimate pairs of pereiopoda—possess
the Anomurous character of being very much shorter, and have the dactylos in the
penultimate almost rudimentary in size. In the ultimate pair the propodos is paved over
with a number of closely-packed spiculiform points of nearly equal size, which inerease
somewhat toward the extremity—among which it is difficult to determine the dactylos.
These features in the pereiopoda are strongly suggestive of an approximation to the
Anomurous form; but an examination of the branchial appendages reveals a character
that approximates to the Macrura, more especially to those belonging to the family of the
Thalassinidee. In Birgus, Pagurus, Cenobite, &c., to which Cheiroplatee approximates
most nearly in form, the respiratory organs are phyllobranchiate in character; in this
genus they are trichobranchiate, the filaments being cylindrical and arranged in two
longitudinal rows, bearing a resemblance to those of the Astacidea, from which they differ
in the absence of the podobranchial and mastigobranchial series of the appendages, which
form important features in the respiratory organs of the latter. As a whole the arrange-
ment of the several branchial plumes corresponds more nearly with those species that are
generally grouped with the family Thalassinidee than with those that belong to the
Astacidz.

The mastigobranchia is absent from all the pereiopoda und from both the gnathopoda,
and so are the podobranchi. Two arthrobranchial plumes are present on cach of
the pereiopoda and one on each of the gnathopoda; and the pleurobranchie exist in

connection with the three posterior somites of the pereion, as shown in the following
table:—

Pleurobranchis, . . . . TR SR S |
Arthrobranchie, . . . . 1 1 2 9 =&
Podobranchim,

Mastigobranchiz,

h i kk 1 m n o

The plumes are generally small, and increase in size posteriorly. Of the three pleuro-
branchis, the last is the only plume attached to the posterior somite; whereas the
penultimate and ultimate somites, besides a pleurobranchia, cury an anterior and
posterior anthrobranchial plume. But the somites whicl support the anterior two pairs
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of pereiopoda have no pleurobranchiz, but carry an anterior and posterior arthrobranchial
plume attached to the pleurocoxal articulation.

The gnathopoda, both first and sccond, have only a single arthrobranchial plume ;
but whether they support a small mastigobranchia I have not been able to determine, from
a desire not to dismember too largely a unique specimen of an interesting character.

The pleopoda are small and delicate appendages, cach consisting of one long and one
very short filamentous branch, fringed with long cilia, to which the ova are attached by
thread-like fibres. The ova are very large and not very numerous, numbering about
twenty in our specimen. Unfortunately these were in too immature a condition to
enable me to determine the form and character of the future brephalos, or the stage at
which the young are hatched.

The external plates of the rhipidura (or sixth pair of pleopoda) are Anomurous in char-
acter, but Macrurous in so far as that the appendages on the two sides are symmetrical.

The telson is peculiar, and instead of terminating as a single-jointed plate, there
is a well-defined separation iuto an anterior and a posterior part by a joint-like line of
division ; the former has its coxa-marginal lobes, and the termination of the alimentary
canal corresponds with its posterior margin, whereas the posterior division articulates
with the former, and exists only as u movable plate.

The entire animal suggests its being in an intermediate stage, and bears a con-
siderable generic resemblance to Glawcothoé of Milne-Edwards. But this latter has
been shown (Brit. Assoc. Report, 1869) to be an intermediate form between the brephalos
and the adult Pagurus. Cheiroplatea, like Glaucothoé, not only carries five pairs of
pleopoda, but has the posterior pair equilaterally developed. It has, moreover, the
dorsal surface of the pleon protected by Crustaceous plates, all of which Glaucothoé
loses when, with increasing age, it fulfils the habits of its kind—takes to itself the shell
of a dead Mollusc, and so passes from a Macrurous to an Anomurous condition.

Cheiroplatea appears in its adult condition to represent an intermediate link between
Cenobita and the trichobranchiate Macrura. But the remarkable feature appears to be
that its nearest allies in the Anomurous group belong to the phyllobranchiate condition
of Crustacea. It has an appearance strongly suggestive of its being allied to a Pagurus
that had failed to obtain a molluscous shell for itsclf, and had consequently retained some
of the Macrurous characters of its youthful condition.

Its general appearance is not that of a swimming animal; we may consequently
feel assured that it was brought up by the dredge from the bottom, which was about
hulf a mile from the surface of the ocean, south of New Guinean. In this case the
temperature of the bottom is not recorded. It was taken associated with Eiconazius
ucutifrons and a species of Ophlophorus.

The arrangement. and form of the chelse induce me to believe that the little creature
inhabited some abode where the flattened claws afforded an efficient operculum. This
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idea is supported by a closely analogous form taken in the West Indies during the
“Blake” expedition under the superintendence of Professor Agassiz, und named by
Professor Alphonse Milne-Edwards Piylocheles agassizii.

Family THALASSINID.E

Carapace produced anteriorly to a point in advance of the frontal margin; dorsally
Hattened. Eyes small; ophthalmopoda cylindrical.  First pair of antennz having the
flagella long ; second pair without a seaphocerite.

First pair of pereiopoda unequal, imperfectly chelate, the pollex being shorter than the
dactylos.

The four following pairs of perciopoda not chelate, terminating in a long dactylos ;
outer rami of the rhipidura without digeresis, slender, rigid, pointed. Telson without
digeresis, rigid, obtuse, pointed. Branchiee complex, trichobranchiate at the base, and
phyllobranchiate on the exterior of each plume.

This family corresponds with Dana’s, and contains, so far as research has yet proved,
only a single genus.

Thalassina, Latreille.
]

Geographical Distribution.—A very fine speeimen of one species of this genus,
measuring 225 mm. in length, was procured at Kandavu, one of the Fiji Islands. It
has been preserved in a bottle with fresh water prawns, and, not being labelled as coming
from any station, was, I presume, procured from the natives, and not dredged. Milne-
Edwards records it from the coast of Chili, while Desmarest states that it comes from the
Indian seas. Heller, in the voyage of the Russian frigate “ Novara,” obtained it from the
Nicobar Isles. Although the localities recorded are not numerous, they are sufficicnt to
show the very wide area over which the animal is distributed, and if, as I am strongly
induced to believe from the description given by Heller in the work quoted, Thalassin
maxime is only a smooth variety of Thalassina scorpionoides, and the little Thalas-
sina gracilis of Dana only the young of this same species, then we shall find that the
geographical distribution extends from Singapore to Sydney, and across the Pacific
and Indian Oceans. Even if these two specimens be distinet, their separation is not
great, for the young, when only an inch and a half long, as is that of Thalassina
gracilis, if not identical, must closcly approximate to it in form ;: while Thalassina
maxime appears to be only a less pronounced specimen of the typical species. A
genus that is represented by a single species, the distribution of which is so very

wide, would, we should presume, have structural conditions decidedly favourable to
natural acclimatisation.
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Thalassina scorpionoides, Latreille (Pls, IIL, IV.).

Thalassina scorpionoides, Latr., Gen. Ins. et Crust.,, tom. i.

Cuncer anomalus, Herbst., tom iii. tab. 62.

Thalassina scorpionides, Leach, Zool. Misc., vol iii. p. 28, tab. 130; Desmarest, Consider. des
Crustacds, p. 203, pl. xxxv. figs. 1, 2 a, b, ¢; Milne-Edwards, Hist. des Crust., tom ii. p.
316 ; Atlas du Rigne anim, de Cuvier, Crustacés, pl. xlviii. fig. 1; Heller, Russ. frigate
% Novara,” p. 93.

Habitat—EKandavu, Fiji Islands. One specimen.

Length, 225 mm. (9 inches).

The eyes are small, movable, and subconical in shape. Deposited in an imperfect
orbit, formed by the obliquely directed inferior surface of the rostrum, on the inner
side; by two teeth, one on the upper and outer angle being the anterior extremity of a
short, smooth ridge or crest ; the second, a smaller tooth, immediately beneath it ; and
on the lower side by an excavation in the upper surface of the inner antennse, where a
fringe of posteriorly directed hairs, coterminous with others that are anteriorly directed
from the side of the rostrum, as well as from the upper external circuit of the orbit, forms
a blepharis that surrounds and protects the eye.

The first pair of antenns has the inner surface of the first joint compressed and
flattened against that of the opposite side, the other surfaces slightly converging, and
directed upwards; the second joint is much smaller and also directed upwards, the upper
surface being slightly concave, and, with that of the first joint, forms a hollowed floor on
which the eye rests; the upper surface of the first or coxal joint is perforated by an
elongated triangular foramen or slit, the entrance to the auditory chamber, which is
protected by a dense mass of ciliated hairs, also continuous within the auditory passage.

The auditory apparatus consists of a large calcareo-membranous chamber, attached to
the upper wall of the antenna. Around the orifice that opens into it, 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 ciliated, the cilia being short and fine; the hairs extend nealy if not
quite across the auditory chamber, the floor of which is covered with small points,
while the cavity contains much angular ecalcareous sand. This I found mostly gathered
into a compact mass, but most probably when the animal was in o living condition it was
not so, being then kept in a state of motion by the aid of the long slender ciliated hairs

that have just been described. The auditory chamber occupies about two-thirds of the
cavity of the first joint of the antenna,

The second pair of antennse is in the same horizontal line with the first, immediately
outside, being separated by a very narrow septum or calcified ridge. The five joints' of
which the peduncle is formed are sepnrately defined, and this enables us to demonstrate
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the parts which exist in those genera where the calcifieation has more or less obliterated
the means of identifying the several joints. There is mno scaphocerite. The
phymacerite is produced to a large lobe, but the closing membrane is rather small, and is
situated in the first or coxal joint. The third joint supports a fasciculus of fincly
cilinted hairs, and the flagellum is formed of short articuli, each of which supports
few stiff hairs of the same length as the articulus.

The siagon or mandible is a tolerably strong, powerful organ, the psalisiform margin
of which is denticulated, and produced in a continuous curve until it unites with the
molar prominence, which is only a more strongly pronounced denticulation. The apophysis
is long, and the synaphipod is two-jointed; both joints are short, robust, subequal,
hairy, the second articulating with the first at a right angle and terminating in an obtuse
point, and resting generally in the cavity between the incisive and molar denticulations.

The first pair of siagnopoda has three branches. The outer is eylindrical, curved
at the extremity, and clean and smooth except for a few hairs on the anterior margin,
which closely press upon the mandible. The central lohe is folinceous and expanded at
the extremity, bat-shaped, fringed with short spinous bairs on the inner margin, and
with long ones on the extremity and distal portion of the posterior margin. The inner
lobe is also foliaceous, very wide, short, and fringed at the inner margin with numerous
closely packed hairs.

The second pair of siagnopoda consists of five folinccous plates of great tenuity,
and a long mastigobranchial appendage. Generally it resembles that of Astacus except
in the form of the mastigobranchia, which in this genus is very narrow and produced to
a considerable length, and fringed at the extremity with very long hairs, furnished with
a series of minute, short, stiff cilia, spirally arranged ; for some distance from the base
these small cilia point posteriorly, or towards the base of the hair, and for the rest, which
is more than half the length of the hair, they point anteriorly, or towards the apex or
distal extremity, which terminates in a slightly curved blunt point—the cilia gradually
dying out as they advance. The foliaceous plates are broad, short, thickly ciliated at the
margins, and the mastigobranchia extends to a considerable distance within, so that the
hairs on the extremity reach to quite half the length of the chamber, and are the only
appendages that are capable of action on the branchiz.

The third pair of siagnopoda is derived from the type seen in Astacus. 1t con-
sists of an equally long and broad basal joint, fringed on the inner margin with a fur of
cilia, and at the extremity with three foliaceous branches, of which the inner is broad
and furred all over, while the other two are slender and fringed with rather long hairs
towards the extremity only.

The first pair of gnathopoda appears to be only six-jointed, and a comparison
of the several joints homotypically with those of the second pair suggests that the
meros and ischium are united together to form one long straight joint, the carpos
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and propodos are short and form a rigid curve, and terminate in a short flat spatuliform
dactylos that is distally fringed with stiff spines. The coxa supports an imperfect or
rudimentary forked mastigobranchia, tipped with long hairs, and a podobranchial
plume made up of trichobranchial filaments and phyllobranchial plates longitudinally
implanted on the stem. The basis carries an ecphysis that is as long as the gnathopod.

The second pair of gnathopoda has seven joints, the meros and ischium being dis-
tinct and continuous ; both, but more especially the ischium, are longitudinally grooved
or excavated, forming a hollow in which lies closely impacted, when at rest, the first long
joint of the basecphysis ; the carpos is long and curved, the propodos straight, and the
dactylos long and straight, fringed on both the upper and under margins with long hairs,
as also on the under or inner side of the propodos, ischium, and meros. The basecphysis
is about two-thirds the length of the gnathopod, and is fringed with long hairs. The coxa
supports a short, slightly curved, rigid mastigobranchia, fringed on the lower margin with
short hairs and tipped with long ones at the extremity; from the base of the mastigo-
branchia arises a well-developed podobranchial plume ; the lower and basal portion of the
posterior or inferior side consists of a series of trichobranchiate filaments, and on the
anterior portion, near the distal extremity of the same side, are several phyllobranchial
plates. On the coxa near the podobranchial articulation is a single bunch or fasciculus
of long hairs.

The first pair of pereiopoda consists of six articulated joints, the basis and ischium
being fused together, leaving a distinct line of union defining the unused articulation
betwecn the two joints. The right is much larger than the left, and the coxa supports a
short, curved, stiff, almost rudimentary, mastigobranchial process, thickly fringed with a
fur of short hairs along the lower margin, and tipped with long hairs that are serrate
along the sides; from the base of the mastigobranchia arises a well-developed podobran-
chial plume, consisting of trichobranchial filaments attached to the stem from the base
to the extremity on the under side, and three phyllobranchiate plates at the distal ex-
tremity on the upper side, not far from the articulation of which, on the coxa, stand two
well-formed fasciculi of long hairs, fringed with minute, sharp, short cilia, similar to
those pointed out by Professor Huxley as existing in the genus Astacus. These two
fasciculi are distinct from each other, well defined, and the hairs are as long as the podo-
branchial plume. The left differs from the right in size but resembles it in form, and is
imperfectly chelate. The dactylos is long, arched, diagonally compressed, and reaches
considerably beyond the extremity of the short, sharp pollex of the propodes: it is
fringed with hairs upon the outer margin and with short blunt truncated denticulations on
the inner, and only at the base impinges against the anterior serrated margin of the
pollex : the propodos is quadrate, nearly as broad as long, compressed and slightly
rounded both on the inner and outer surfaces, flattened on the upper, and fringed with
strong hairs on the upper and lower margin; the carpos is short and triangular in
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form, articulating with the meros at its extremity, and bending at a right angle with it.
The meros is long and broad, flat on the inner and rounded on the outer side ; lower
margin straight, and armed with fine teeth and numerous long hairs; upper margin
couvex, and fringed with coarse strong teeth ; articulates with the ischium hy an obilique
joint with lateral movement. The ischium is triangular, long and denticulated on the
lower side, except near the distal extremity, where it is fringed with long hairs; the
outer margin is represented only by a point at which the articulation of this joint meets
the meros on one side and the coxa on the other, the hasis being short and fused with
the ischium. The coxa is stout and robust, and supports a short, stiff mastigobranchia,
similar to, but a little longer than, that on the first pair of pereiopoda, and a well-
developed podobranchial plume, at the base of which stand two fasciculi of branchial hairs.

The second, third, and fourth pairs of pereiopoda resemble cach other.  The dactylos
is curved in a reverse dirvection from the common plan; it is straight for some distanee,
and the apex terminates in an outward and forward curve. The posterior margin is
fringed with hairs; the anterior surface has two lines of clevation or crests, the iuner or the
one nearest the hody is thickly fringed with hair, the outer is armed with a row of strong
teeth, which terminates in the apex or unguis. This joint is not capable of heing Lent
at more than right angles with the propodos: the propodos is subeylindrical, longer
than broad, the upper margin is wide and armed with tufts of hair; the earpos is long,
nearly as long again as the propodos, gradually narrowing from the distal to the nearer
or meral articulation ; meros long, laterally compressed, the anterior and posterior margins
parallel and serrato-denticulated ; ischium and basis fused together, about half the length
of the meros, denticulated on the posterior, and mostly on the anterior margin; coxa
large, quadrate, In the female those of the third pair approach cach other, and arve
perforate near the interno-posterior angle for the vulva, near which the coxa articulates
with the ventral surface of the pereion, whereas in the fourth pair the articulation is near
the centre of the posterior margin of the coxa, instead of at the inner angle ; the two
limbs are distant from each other, being attached to wider ventral plates.  In hoth these
pairs of pereiopoda the coxa supports a short mastigobranchial appendage, of which the
posterior is the longer.  Both are fringed with short hairs along the lower margin, and
tipped with long ones at the extremity.

The fifth pair of pereiopoda articulates with a somite that ie not fused with the rest
of the pereion. It much resembles that of the preceding pair, but is more cylindrical
generally, especially as regards the meros.  The ischium is shorter, the propodos longer,
and the dactylos not excentrically curved. The coxa is large, deeper than broad, and
approximates very nearly to that of the opposite side.

The first pair of pleopoda in the female is a three-jointed styliform appendage, short
and closely impacted in the ventral groove of the posterior somite of the pereion.

The following four pairs of pleopoda are long, slender biramose, on a long basisal
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joint. The outer branch flat multiarticulate, the inner two-jointed—one cylindrical, the
other multiarticulate and flattened ; both fringed with u few long hairs.

The sixth or posterior pair of pleopoda is biramose on a short basisal joint. The
branches are uniformly stiff and narrow, being of the same length as the telson, slender,
tapering, slightly curved and fringed with hairs, and form the lateral plates of the rhipidura.

The branchial chamber is very large, as may be observed from the anterior position
of the cervical furrow, and the dorsally narrow and posteriorly still narrower gastric,
genital, and cardiac regions. The inner surface of the carapace is covered with a mem-
brane plicated in a series of fine ridges or folds, radiating from a position near which the
museles of the mandibles are attached to the carapace. This membrane is smooth and
clean, and terminates on the interior surface at the posterior margin of the carapace,
where a series of thickly-set hairs form a fringe capable of assisting to afford a protec-
tion against the admission of extrancous matter. The floor, or plewral surface of the
same great chamber, is smooth and highly polished, and is not covered or protected by
any tissue. The surface is generally even, but a sudden depression corresponds with
cavities that hold the muscles of the gnathopoda. The enlurgement or clevation of
the portion posterior to these appendages corresponds with the functional requirements
of the several pereiopoda.

The branchial formula of this species is—

Pleurobranchim,

Arthrobranchice, 2 2 a2 a9 9 3
YPodobranchim, 1 1 1 1
Mpastigobrauchice, r r roor r

h i k 1 m n o

There are no pleurobranchial plumes attached to either of the somites. There are two
arthrobranchial plumes attached to the articulations of all the appeiidages of the pereion
except the last pair of pereiopoda. There are only four podobranchiz, and these are
appendages of mastigobranchial rods of a reduced and imperfect character. Six similarly
formed mastigobranchise are attached to the six anterior appendages of the pereion, the
last, or fifth, pair of pereiopoda being without any branchial apparatus whatever. A
similarly formed mastigobranchia, being more important in character, extending in length
to a considerable distance within the branchial chamber, is attached to the second pair
of siagnopoda ; whereas the third or next succeeding pair posteriorly has none.

Observations,—The branchize of this animal are of a peculiar character, and form an
interesting feature in their relation to the entire order to which they belong.

.Thu second pair of siagnopoda, as I have just stated, supports a long mastigobran-
chial appendage, that carries on its margin, more especially at the extremity, numerous
extremely long and tolerably stiff hairs of peculiar formation, They are generally straight
and rigid, but some are curved at the extremity. As a whole, these hairs gradually
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decrease from the base to the apex ; but for about one-half the distance there appears to
be a stronger and more important fibrous arrangement than there is within the remainder ;
and, coinciding with this variation in internal structuve, there is an alteration in the
direction of the small stiff cilia that run spirally round the surface externally—those
towards the base being directed backwards, those towards the extremity being directed
forwards and spirally reversed. This appendage, from its extent and position in the
branchial chamber, evidently plays an important function in the branchial system,
situated as it is at the anterior opening, and has probably the control over the civeulation
of the water within the branchial chamber.

The third pair of siagnopoda has not even the rudiment of uny mastigobranchial plate.
In this it differs from most of the higher Crustacea. Its position is so forced in and com-
pressed that there appears to be scarcely room for the requirements of such an addition,
and 1s absent accordingly.

The mastigobranchia of the first pair of gnathopoda is short, bifid, almost rudimentary,
furnished with long rigid hairs at the extremity, and carrying at its hase a short podo-
branchial plume. This plume consists of long trichobranchiate filaments, until they
approach the extremity, when they assume a phyllobranchiate character, the petals of
which are arranged in a position longitudinal to the axis of the plume, Above,on the mem-
branous articulation, are two arthrobranchize. The anterior is trichobranchiate, with the
exception of two other phyllobranchiate petals that terminate the plume.  This plume is
also short, being scarcely as long as the podobranchia. The posterior arthrobranchia is
very long and entirely phyllobranchiate, with the exception of a few filaments of an in-
termediate character at the base. These latter, as they approximate the phyllobranchiate
petals, increase their diameter at the base, and become flattened, and so gradually pass
from one form into the other. The petals are arranged longitudinally, with the longer axis
of the plume on each side of the median line—the longer on the anterior and the shorter
on the posterior margin, the longest being the terminal petals, cach of which is traversed
by a set of channels, without definite walls, that assume an arborescent appearance.

The mastigobranchia attached to the second pair of gnathopoda is short, although a
little longer than that of the first pair. It is slightly curved, rigid, furred with numerous
short hairs along the lower margin, and subapically tipped with long, straight haivs (which
have been accidentally omitted by the lithographer). It supports at its base a long and
well-developed podobranchial plume, consisting of a series of phyllobranchiate petals
traversing the whole length of the under margin of the longitudinal axis of the plume ;
while a series of trichobranchiate filaments are attached to the base. On the coxa, near
the branchial articulation, are two fasciculi, or bundles of straight hairs.” There are two
arthrobranchize attached to the membranous articulation; the anterior is rather shorter
than the posterior. Both have a mass of trichobranchiate filaments attached to the base
of a long plume of phyllobranchiate petals of considerable number and size. In the
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anterior arthrobranchia the central or supporting axis, particularly towards the base,
appears to be rigid and multiarticulate, each articulus 3upP011ing mn.z or more obtusely
pointed processes, the rudiments probably of undeveloped trichobranchiate filaments.

The mastigobranchia, with its attendant podobranchial plume attached to the coxa of
the first pair of pereiopoda, resembles that of the second pair of gnathopoda both in
size and form. At its base are two fasciculi of long straight hairs, which under the
microscope are seen to be fringed with fine cilia. Those that spring from the apex of the
mastigobranchia are, under the fifth of an inch microscopic power, seen to have their edges
serrated rather than ciliated. The anterior arthrobranchia is short, supporting on
the under side a row of moderately long trichobranchial filaments on a rigid stem ; the
upper has a few of these at the base, while the distal extremity supports three broad
phyllobranchiate petals. The posterior arthrobranchia is long and phyllobranchiate,
the petals being arranged on the posterior margin of the stalk longitudinally from the
base to the apex. A bundle of pendent trichobranchiate filaments is attached to a rigid
and curved support that appears to be only connected with, and not part of, the
longitudinal axis of the long phyllobranchiate plume.

The mastigobranchia and podobranchia belonging to the second pair of pereiopoda
bear o close resemblonee to the appendages attached to the first pair. The auterior and
posterior arthrobranchia are also similar, consisting of a long plume of phyllobranchiate
petals, one or two of which at the base are double, beneath which is a bundle of tricho-
branchiate filaments.

The mastigobranchia of the third pair of pereiopoda supports no podobranchial plume,
and the anterior and posterior arthrobranchise are long and well developed, resembling
those of the second pair, being phyllobranchiate, and having the largest petal at the base,
near the root of which, on the under side, a bundle of trichobranchiate filaments is
attached.

The mastigobranchia of the fourth pair of pereiopoda, like that of the preceding pair,
supports no branchial plume, and the arthrobranchis also resemble the preceding, but are
much longer, and in the posterior the trichobranchial filaments extend to the foot of the
apical petal, decreasing in length gradually from the base, where they are abundant, to
the extremity, where they thin out to a single row.

There is neither mastigobranchial lash nor branchial plume attached to the fifth pair of
pereiopoda and the posterior somite of the pereion, This last somite is not fused with the
rest of the pereion, but connected by membranous attachments, that admit of a limited
amount of movement on the part of the somite, and one of a more extended degree in
every direction in the case of the posterior pair of pereiopoda.

The branchie are of two distinct kinds, one consisting of finger-like processes or

eylindrical filaments, the other of broad thin foliaceous plates. The former are tricho-
branchiee, the latter are phyllobranchise.
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The trichobranchiz exist as bundles, or fasciculi, and are situated at the Dhase
of nearly all the branchial plumes, whereas the phyllobranchinl plates traverse
the stem from the base to the apex, not compressing ecach other laterally,
but implanted with their broad axis in the longitudinal direction of the stem. In
some instances the plates slightly overlap one another, but generally they are fixed
end to end.

The trichobranchiate filaments are at the base, just within the margin of the carapace,
and exist as a peculiar branchial arrangement corresponding with the Jower margin
of the branchial chamber, increasing in size and number at the anterior and posterior
extremities.

The phyllobranchiate plumes lie farther within the branchial chamber, and compared
with the area, appear to occupy but a small portion of the space.

Thus we see that the trichobranchiate bundles are arranged wmostly where the water
plays most actively and freely, that is, along the margin and at the afferent and cfferent
passages of the branchial chamber, while the phyllobranchiate plumes lie where the water
within the chamber is less likely to be disturbed.

I think there can be little doubt that the phyllobranchial plates and the trichobranchial
filuments are derived from one and the same origin, as we sce at the base that the one
gradually passes into the other. In Chergmus this also appears to be the case, though
the close compression of the one against the other is probably an inducing cause; but
probably there are also other conditions brought into play. The foliaccous petals
are not implanted one against the other, but are exposed freely in tbe chamber.
Examination of these plates shows that within the several petals the structure is
traversed by canals that assume an arborescent appearance, through which the fluid
circulates and is brought by the tenuity of the apparatus into closer contact with
the aerating agents than it otherwise would be.

In a respiratory chamber, 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 certuin limits; and as we 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 cireulation will be more guiescent, and the power of oxygena-
tion less efficient.

We do not know much of the habits of this animal, but many of the group are
burrowers in the deposits beneath the seas in which they live, hence it is more than
probable, from the matted condition in which I found the fur that covers many parts of
the animal, that it inhabits hollow passages in the mud, and that the circulation of the
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water through the branchial chamber cannot be very vigorous, and consequently in that
portion of the chamber that is most distant from the direct current, the eirculation will be
very inactive. In the central portion of the chamber the branchiz, instead of consisting
of cylindrical rods, are developed into thin foliaceous plates of considerable dimensions,
through the tenuity of the structure of which the blood is brought over a large surface
into contact with the aerating medium within the chamber. The circulatory channels
seen within the plates demonstrate the organs to be of a complex structure, and capable
of performing a function of a less simple kind—namely, of extracting the oxygen from
water that has been stored for a long period where it has not been affected by the
atmosphere.

I am aware that this is mere speculative reasoning from the appearance and condition
of the organs, and that we must know more about the habits and mode of existence of
the animal before we can determine with certainty what separate duties or functions
these two varieties of branchial organs effect.

That neither of them can be the depauperised form of the other I feel assured,
inasmuch as the variation in the several parts of the animal exhibits no depreciation of
structure.

The various organs may be abnormal in form, but they are evidently well adapted
for their purpose; the mandibles are strong, and the synaphipod, which is required
for sweeping food within reach of the incisive margin of the mandible, is a very
powerful and efficient appendage. The stomach is a large and capacious organ,
complicated in its structure, and adapted for the comminution of substances into a form
that adapts them for assimilation.

The points of interest which this Crustacean possesses have induced me to give a
detailed description of the several parts of its structure. Although the animal is not
new, it has never been fully described ; and the only figures, so far as I am aware, are
a small one in Desmarcst’s Consid. des Crustacés, another in Leach’s Miscellany, and
in Cuvier's Atlas to the Régne Animale.

The animal is interesting, and not only E.upphea a link connecting the Macrurous
with the Anomurous Crustacea, but also shows that the trichobranchiate structure is
intimately associated with the phyllobranchiate form, that the omne is only a modification
of the other in adaptation to varied conditions.

Family CALLTANASSID &

The several genera of this family are conveniently determined by the gradually
increasing size of the somites of the pleon, together with the great breadth of the foliaceous
plates of the rhipidura, and by the asymmetrical character of the first pair of pereiopoda,
which generally have a tendency for the right to be larger, deeper, and less perfectly
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chelate than the left, which approaches the more normal form. The carpos of the
right side is generally formed as if it were a continuation of the propodos; this is
particularly so in Callianassa, Callianidea, and Trypza, and we presume from their
general resemblance to the typical genus that it is the same also in Cheramus and
Scallasis, of which genera, unfortunately, our specimens have lost the first pair of
pereiopoda.

The genus Gebie differs only in this respect, but in nothing clse can I deteet any
anatomical point of separation of more than generic value, and, according to Professor
Huxley’s observations, the branchiz are of the same specific character as is found in the
type of this family.

Both the podobranchia and mastigobranchia are wanting in Callianassa, but the
mastigobranchia is present in Calliunidea in the form of slender plates fringed with hairs,
and at its base a small bud-like process represents the podobranchia.

Thus it appears that in the form of the carapace, in the subchelate character of the
first pair of pereiopoda and the less Anomurous condition of the posterior pair, Gebia
approximates to Thalassine, whereas in the form of the rhipidura, and in the condition
of the branchize, it approaches nearer to Callianassa ; it resembles Callianidea in having
second pair of pleopoda constructed in the same form as the third and following, although
fringed with articulate ciliated hairs as in Cheramus. It therefore appears correct
to divide this family into three divisions.

Division A.

The carapace is ovate, the rostrum is reduced to a small point, and the posterior
pair of pereiopoda is minutely chelate ; the podobranchise, mastigobranchize,
and pleurobranchiee are entirely absent; the second pair of pleopoda is

slender and filamentous, and the three following are broad, foliaceous, and
fringed with ciliated hairs,

Callianassa, Leach.

The structure of the branchie of Callianassa is so intermediate in character that it
may be claimed by anatomists as belonging 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; bat we see in Cheramus that
when the pressure is relieved, the filaments assume a cylindrical form, as in the

typical Trichobranchiata, with which the external featurcs of the animal strongly
associate it.
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The following table shows the arrangement of the branchize as observed in Callianassa
longimana :—

Pleurobranchise, ; . ; e s
Arthrobranchize, . . : . .. 2 82 3 82 3
Podobranchiaz, . . . ves

Mastigobranchie, . . . . 1

b i k 1 n o

By this it will be seen that all the branchial plumes are absent, except those of
the arthrobranchiz, and the mastigobranchiz are wanting on every appendage except
the first pair of gnathopoda, where one is seen in the form of a rudimentary bulb.

Geographical Distribution.—Eighteen species of this genus have been deseribed, and,
from the various localities recorded, they appear to be sparsely seattered all over the
globe. Some are stated to belong to the western coast of North America, and two to
the western coast of South America; two to the ecastern coast of North Amerien,
including the West Indies; one is from Europe, two from the western coast of Africa,
including Cape Verde ; the rest from the Pacific and islands of the Indian Ocean.

This scattered distribution suggests that the small number of specimens found is due
to the burrowing habits of the animal rather than to paucity of specimens.

Geologically, Callianassa has only been found in the more recent series of formations.
The largest specimen, Callianassa maxima, A. Milne-Edwards, stated to have been found
at a great distance from the sea, in alluvial soil, on cutting a canal in Siam. Another,
Callianassa erassa, A. Milne-Edwards, was found in the Miocene sands of St. Paul, near
Dax. Others have been recorded from the Calcaire grossier de Parmes, and the Environs
of Gisors; the sands of Beauchamp, and the Chalk formation of Bohemia, according to
Anton Fritsch, have yielded six species.

Callianassa occidentalis, n. sp. (PL IL fig. 2k).

The propodos is smooth, longer than broad, and broader than the carpos, which is
also longer than the palm, or that portion of the propodos that does not include the
pollex. Meros as long as the carpos, the lower margin compressed to a thin convex plate
posteriorly serrate. Ischium long, flexed, imperfect.

Habitat.—Station 23, March 15, 1873; lat. 18° 24’ N., long. 63° 28’ W.; off Sombrero
Island, West Indies; depth, 450 fathoms; bottom, Pteropod ooze. Associated with
Cheramus occidentalis,

A solitary specimen of the larger of the first pair of pereiopoda is all that was taken
of this animal. This limb appears to differ from that of any known species, more
particularly from that of Callianassa major (Say), the only one that has been taken in the
same neighbourhood, and which is deseribed as having the meros armed with a very strong
tooth. It is not impossible that it may belong to the species Cheramus occidentalis, but
it is too large to have belonged to the specimen with which it was taken.
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Cheramus, n. gen.

This genus resembles Callianassa generally, but differs in having the second pair of
gnathopoda pediform ; in the form of the second pair of pleopoda; in the third and
following pairs being ciliated, and in having strong spines, more or less curved, on the
posterior margin of the rhipidura.

Observations.—In Callianassa, according to Milne-Edwards’s figure and description,’
the second pair of gnathopoda is broad and operculiform, whereas Leach * deseribes and
figures the same as being pediform. Bell® says that the same part is very broad,
but does not give a figure of the structure, although the specimen that he is describing
helongs to Callianassa subterranca, the same species from which Leach and Edwards
drew their descriptions.

De Haan* describes the part as being dilated, but figures it as being pediform;
whereas Dana, in his description of the genus, has overlooked it altogether.

I have thought it desirable, therefore, to separate those in which the sccond pair of
gnathopoda are pediform from those in which they are operculiform, although fecling it
not improbable that further investigation may show that the two forms may be dependent
on either difference of age or sexual distinction, although such a condition is not usual.

Cheramus orientalis, n. sp. (Pl L. fig. 2).

Carapace smooth, with a short pointed rostrum. Dranchial regions distinctly
defined from the gastric and cardiac. Second pair of gnathopoda pediform.
Posterior pair of pleopoda having the outer plate much larger than the inner. Telson
long, quadrate.

Habitat.—Station 188, September 10, 1874; lat. 9° 59° 8., long. 139° 42’ E;
Arafura Sea; depth, 28 fathoms ; bottom, green mud.

Length, 12'5 mm. (half an inch).

There was but a single specimen taken, and this, unfortunately, in a very
damaged condition ; all the limbs were broken off except the first pair of antenna, the
oral appendages, one of the posterior pair of pereiopoda, and some of the pleopoda.

It resembles Cullianasse in its general appearance; but the second pair of gnatho-
poda does not form an efficient operculum.

The ophthalmopoda are horizontally compressed, and formed like a disk with a
pointed extremity, the eye being situated in the middle of the outer surface.

! Les pates machoires externes sont operculiformes,” Hist. Nat. des Crust., vol. ii. p. 308, pl. xxv. bis, fig. 2.

1 % Palpi pediformes articulo secunido compresso longiore,” Malac. Pod. Brit., pl. xxxii.

3 “External pedipalps, with the second and third joints very broad, constituting when in contact a broad oval

ilisk and terminating in a small seta formed of the last three joints,” Hist. Brit. Stalk-Eyed Crustacea, p. 217
4 “Max illarum palpi nulli, art. 2! et 3! dilatati,” Siebold’s Fauna Japonica, Crustacea, p. 162 tab. v.
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The firsi pair of antenne has the two flagella nearly cqual in length, but the
primary is the larger, and is furnished with numerous membranous cilia near the
extremity. The sccondary flagellum is slender and almost destitute of cilia; botl
flagella have the articuli strongly defined.

The second pair of antennee has only the peduncle preserved, and this is nearly as
long as the first,

The second pair of gnathopoda is pediform. The coxa and basis are short. The
ischium is long, and has the infero-internal margin strongly serrated. The meros,
carpos, and propodos are subequal; the dactylos is wanting. Each of the joints is
copiously supplied with long hairs, more particularly on the under margin.

The posterior pair of pereiopoda is small, and terminates in a chelate hand immersed
in a brush of hairs,

The first pair of pleopoda is slender, feeble, and single-liranched.

The second pair is long, slender, and double-branched, the inner ramus being two-
jointed ; a few long hairs fringe the termination of each jomt,

The next three pairs of pleopoda consist of large folinccous plates. The margins of
the inner plate are thickly fringed with strong multiarticulate hairs, furnished with short
cilia on both sides ; the inner margin carries a short, stout stylamblys, the apex of which
is crowned with small obtuse-pointed hooks (cineinmuli).  The outer plate has the outer
margin fringed with long multiarticulate hairs, ciliated on one side only, while the inner
margin carries a row of distantly placed, solitary, simple straight hairs,

The posterior pair of pleopoda (the rami of the rhipidura) has the outer branch much
larger than the inner. 'The peduncle is short, and the foliaccous plates somewhat pear-
shaped in form. The posterior margin of the outer plate is thickly fringed with both
long and short spines, and hairs, plain and ciliated, some of which on the inner angle
increase in size and length until they become long and stout spines, with a slight curve
or hook at the extremity. These are repeated for a short distance on the outer corre-
sponding angle of the inner plate, where the spines are eurved in the opposite direction,
and mingled with hairs only that are fringed with long cilia. On the posterior lateral
margin of the telson there are, mixed with the ciliated hairs, two sharp, short spines on
each side.

Observations.—QOur specimen has the Dbranchie approximating closely to those of
Callianasse both in arrangement and in character. They consist of four pairs of arthro-
branchiz and one podobranchia according to the following formula :—

Pleurobranchie, . . .
Arthrobranchie, . ; . . e e 2222
Podobranchie, . . . . e 1

Mastigobranchice,
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The plumes attached to the third pair of perciopoda are aftixed somewhat within the
basal extremity, and have the branchial processes somewhat longer at the base, beyond
which they rapidly and gradually decrease to the distal extremity, where they lose

their lateral compression and appear as cylindrical papille.  The
plumes attached to the second pair of gnathopoda have the pro-
%W cesses very long and foliaceous at the base; and after three or
four such processes rapidly decrease in size, and become cylin-
drical, the extremity of the stem of the plume terminating

_ obtusely.

Faa, 1.—Hnchil phitos of The second pair of pleopoda is biramose, one branch extending

from the terminal extremity of the basisal joint, the other, a long

and slender one, from the side. The third and following are formed as in Calliunassa,

but support a small stylamblys tipped with minute cincinnuli, and both plates are fringed
with hairs that are ciliated and multiarticulate.

There is no doubt that this and the following specimens might have been considered
as one species had they been found in the same locality ; as it is they may probably
be a form common to species before they have attained their mature condition.

This species was taken in comparatively shallow water at the entrance of Torres
Strait, off the south coast of New Guinea.

Cheramus occidentalis, n. sp. (Pl IL fig. 1).

Carapace smooth, with a sharp rostrum, reaching nearly to the extremity of the
ophthalmopoda. Branchial region defined from the gastric. Telson long, quadrate;
posterior margin rather narrower than the anterior, fringed with long ciliated hairs, and
baving in the median line a strong sharp tooth, and two short sharp spines on the
posterior half of the lateral margins.

Hubitat.—Station 23, March 15, 1873; lat. 18° 24’ N., long. 63° 28" W.; off
Sombrero Island, West Indies; depth, 450 fathoms; bottom, Pteropod ooze.

Length, 18 mm. (three-fourths of an inch).

The carapace is laterally deep and generally smooth. The rostrum, laterally
compressed, projects anteriorly to a sharp point until it reaches nearly as far as the
extremity of the ophthalmopoda, which are pointed and rather longer than broad,
laterally compressed, and have the eye at the centre of the outer surface. The flagella of the
anterior antennz are nearly of the same size and length. The second joint of the second
pair Gf.{mtennﬂa 18 extremely long, and the last is short: the rest of the appendage
18 wanting. The pereiopoda are all broken off at the basisal joint, the two anterior
pairs of pleopoda are slender, the three succeeding are small and fringed with cilia. The
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posterior pair of pleopoda has the cuter branch much larger than the inner, and both
have the inner margin fringed with ciliated hairs, and the extremity furnished with hairs
and spines.

The mastigobranchial plates and podobranchial plumes are entirely wanting, and so
also are the pleurobranchiz, and in this respect the character of the organs is consonant
with those of Callianasse, inasmuch as the only plumes that are present are the
arthrobranchial, which, however, appear to vary as to number, as shown in the following

formula :—
Pleurobranchize, . . .
Arthrobranchise, . . . . e - 32022 ]
Fodobranchie, . .
Mastigobranchise,

A variation exists not only in the number, but also in the form of the structure, more
especially in that of the anterior plumes; the tendency being to form large and broad
foliaceous plates at the base of the stem, changing in some cases rather suddenly into
slender cylindrical processes, that gradually shorten toward the apex of the plume.

Unfortunately there was but a single specimen taken of this interesting little species,
and that in a very damaged condition.

Comparing it with the species that we have just described as being taken at the
cntrance of Torres Straits, in only 28 fathoms of water,—a locality that is almost
the antipodes of the other; the one in lat. 19° N. and long. 63° W., while the other
was taken in long. 10° 8. and 142" E.,—the similarity of the two is very remarkable.
The only distinctions by which I could positively determine the one from the other are
in the form of the rostrum, branchize, and telson, and perhaps of the lateral caudal pleopoda.
In Cheramus orientalis the telson has the posterior margin fringed with long ciliated hairs,
and in the median line there is a very rudimentary point at the bottom of a slight
depression. In Cheramus occidentalis this depression exists, while in the median line
there is a well-defined straight tooth.

The lateral caudal pleopoda have their armature, although strongly spinous, yet
scarcely as hooked in form as in Cheramus orientalis.

Un the inner branch of the third pair of pleopoda is a small stylamblys, rather more
pointed than in Cheramus orientalis, and fringed with small cincinnuli or hooklets.

With this species was taken an anterior right or large cheliped (Pl IL fig. 2k). It
appears to be rather too large to belong to the individual I have described, but it may
helong to another specimen of the species (see p. 29).

The branchial plumes of the two species of this genus, which come from such
distant localities, are very instructive in their character. In Cheramus orientadis,
the arthrobranchia attached to the second pair of gnathopoda is very short, and carries a
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series of lobes, arranged in two rows running from the base to the apex of the plume:
those at the base are long, broad, flat, and foliaceous ; those near the apex are slender,
rounded, and digitiform.

In the second pair of pereiopoda the arthrobranchial plume approximates more nearly
to the form which exists in Cullicnasse, that is, of two longitudinal rows of long and
slender plates compressed closely against one another : but as these plates approach the

extremity of the plume, they lose the flattened or compressed con-
dition, and have a more eylindrical appearance.
In Cheramus oceidentalis the arthrobranchia attached to the
4 first pair of pereiopoda consists of a double row of long flat plates
which gradually become narrow and slender, rounded and digitiform,
lessening in length as they approach the apex of the plume—as
shown in the accompanying woodcut.
In one instance on the posterior arthrobranchia a process had
Fio. 2—Arthrobranchin of commenced as a broad and flattened plate, and then became
compressed into a narrow eylindrical continuation, showing, I think,
very clearly that the two kinds of branchize are but modifications of the tricho-
branchiate type.

Seallasis,' n. gen.

This genus resembles Cheramus, but differs in the form of the eye. The ophthal-
mopod, or peduncle of the eye, is globular, with the eye at the extremity. Second
pair of gnathopoda pediform. Posterior pair of pereiopoda minutely chelate. Branchia
arranged in two rows on a stem, subeylindrical filament slightly if at all compressed.
Pleopoda carry a moderately-sized stylamblys. Marginal hairs ciliated and multi-
articulate.

Seallasis amboina, n. sp. (PL. I1. figs. 3, 4).

Carapace smooth. Rostrum small and sharp; cervical groove well defined. Telson
quadrate ; posterior margin slightly excavate, fringed with cilia, and having a small
rudimentary pointed tooth in the median line.

Length, 12°5 mm. (half an inch).

Habitat.—Taken at Amboina, one of the Celebes Islands, on the 6th of October 1874.

The only specimen taken is very imperfect. The few limbs preserved are the anterior
antenna and one of the posterior pair of pereiopoda. Therefore, in giving a description,
I am compelled to refer to the only parts that have not been lost, and these may not be
of great specific importance,

| Exanm, to scrupe ; &g, mud.
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When viewed dorsally the carapace is broad, having a straight projecting rostrum
extending little beyond the limit of the eyes, There is no distinet exeavation or orbit to
receive the eyes, but outside and beneath there is a deep notch, caused by the anterior
production of the lateral or branchial walls of the carapace. From this point a deep line
is prolonged backward to the posterior margin, thus indicating very distinctly, by a clearly-
defined line, the part which separates the internal viscera from the external, or the
gastric and cardiac regions from the branchial. There is also a deep cervieal furrow
connecting the lateral depressions corresponding with the posterior margin of the cardiac
region, and separating it from the post-cardiac.

The pleon is about twice as long as the carapace, and has the second somite as long
again as the first, the others not quite so long as the second, and subequal to each
other. Telson quadrate, slightly hollowed out in the posterior margin, but the immediate
centre of the excavation is occupied by a very small pointed projection or tooth, on each
side of which are several short hairs, and a bunch of extremely long ones.

The ophthalmopod, or eye-stalk, is globose, almost round, with a small slightly pro-
jecting eye at the anterior extremity.

The first pair of antennee has a long peduncle, the first two joints of which are short
and the third long. The upper or inner flagellum is much stouter than the lower or outer,
a feature that is generally characteristic of a male; it is about the same length as the
peduncle ; it is small at the base, and gradually increases in size to near the extremity,
when it again rapidly decreases; the articuli are extremely short and numerous. The
outer or lower flagellum is slender, and about the same length as the upper.

The sccond pair of antenns has been destroyed beyond the peduncle, which reaches
farther than the extremity of that of the upper.

The second pair of gnathopoda has a long and nearly straight dactylos, an equally
long propodos, and short carpos; the meros is short and the ischium long, and all the
Joints are copiously fringed with long hairs.

The pereiopoda are wanting, except the posterior pair, which terminates in a minute
chelate hand enclosed in a thick brush of hairs, some of which are ciliated on one side.

The branchial appendages consist of five posterior and six anterior arthrobranchis, as
shown in the annexed table.

Pleurobranchize, .

Arthrobranchis, . . 1 3 2 2 2

Podobranchie, .

Mastigobranchie,
g h i k 1 m n 0

These consist of cylindrical digitiform processes attached to a stem forming a plume,
of which those at the base are long and exposed below the lateral margin of the carapace,
where the extremities are visible as a row of small grape or bead-like bodies,
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The pleopoda are biramose, attached to a short peduncle ; the outer and larger branch
springs from the side of the peduncle, the other from the apex. The outer branch is
crescent-shaped, and almost encloses the inner. It is fringed on the outer or convex
margin with numerous long hairs of a peculiar structure. Every hair articulates at the
base by a movable joint, and beyond a short distance from its base
becomes multiarticulate (z.e., is broken up into numerous small sections
or joints), and is fringed along the margin with short fine cilia. The
inner margin of the outer plate is concave, and fringed with a few
equidistant stiff straight hairs. The inner branch is fringed on each side
with long pointed bhairs, above which, on the side approximating the
outer plate, is a row of cquidistant straight stiff hairs; on the inner
side is a short stylamblys, without hairs or eilia, but furnished ncar

Fio. 3—Arthrobranclia - the gpex with two rows of small blunt hooks, to which Sars has given
the name of cincinnuli.

The posterior pair of pleopoda, with the telson, unite to form the rhipidura or caudal
fan. It consists of an extremely short base, and two broad foliaceous plates, of which
the outer is larger than the inner, and both are terminally fringed with hairs.

Observations.—The jointed character of the hairs that spring from the margins of the
pleopoda, as well as in Cheramus, are different from those in Callianasse both in position
and structure. In Callianasse the outer margin is reflected on itself so as to show a
smooth surface outwardly, as shown in Milne-Edwards’s figure, and the hairs are all turned
back and pressed against the posterior margin, and are all minutely multiarticulate. In
Cheramus and Scallasis the margin is not reversed, and the hairs are broken into small
joints that are suggestive of the differentiation of character, as shown in the homologous
structure of Callianidea.

Drvision B.

This division contains only the genus Cullianidea, of which no species
was taken by the Expedition.

Drvision (.

This division contains the genus Gebia, of which no species was taken
during the Voyage of the Challenger.

Family Ax11p &

Dorsal surface of the carapace anteriorly produced to a horizontally flattened point
or rostrum. First pair of pereiopoda large, chelate, subsymmetrical, subequal. Second
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pair of pereiopoda small, chelate, symmetrical, equal ; posterior pair terminating in a
small styliform dactylos. First somite of the pleon shorter than the second and
following. External branch of the rhipidura not longer thau the inner.

A mastigobranchia present on all the pereiopoda except the posterior pair, and
a podobranchia is attached to four.

This family contains the following genera:—Axius, Paraxius, Eiconaxius, of
the first of which no specimen is in this collection.

Geographical Distribution.—Axzius has been taken only on the southern coast of
England ; Parazius off Celebes Island ; and Eiconaxius south of Celebes, and near the

Kermadec Islands in the West Pacific.

Paraxius, n. gen.

Characters generally resembling Awius, but distinguished by having the first somite
of the pleon, especially in the extent of the lateral walls, much smaller than the second.

The eyes are fixed on broad bands or conical peduncles. The second pair of antennas
has neither scaphocerite nor stylocerite attached to the peduncle. The bands of the
first pair of pereiopoda are broader at the dactyloid articulation than at the carpal.
Telson quadrate,

Parazius altus, u. sp. (PL. V. fig. 1, d-z).

Lateral walls of the carapace deep; rostrum pointed, flattened dorsally ; margins
serrate.  Second pair of gnathopoda with the dactylos broad and compressed, all
the joints subequal in length. First pair of pereiopoda having the right propodos large,
slightly narrower at the carpal than at the dactyloid joint; pollex thick at the base,
sharp, pointed, curved, and smooth; a strong point or tooth at the upper distal
angle of the propodos ; dactylos robust, curved, pointed, smooth. Second pair of pereio-
poda having the hand long, ovate; dactylos broad, thick, and nbtuael}r pointed, of the
same shape as the pollex.

Length, 25 mm. (1 inch). '

Habitat.—Station 218, north of Papua, March 1, 1875; lat. 2° 33’ 8., long.
144° & E. ; depth, 1070 fathoms ; bottom, blue mud ; bottom temperature, 364

Carapace about one-third the length of the animal. Compressed laterally, rather
more anteriorly than posteriorly. Lateral walls deep, but not produced anteriorly in
advance of the dorsal frontal margin, or posteriorly much behind the posterior dorsal
margin. Rostrum flat, triangular, with an acute apex ; the mm:gm.a serrate, with three
or four upwardly-curved teeth on each side.

First somite of the pleon short; having small coxal plates eleva.t&d into a lobe
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anteriorly. The four succeeding somites are subequal and similar, They are much
longer than the first, and are laterally supported by large coxal plates produced both
anteriorly and posteriorly beyond the extremities of their respective somites, and
rounded at their posterior and inferior angles.

The sixth somite is rather shorter and less deep laterally than the preceding, and
converges dorsally towards the posterior extremity, where it supports a broad, flat telson,
quadrate in form, serrate at the sides by a few sharp, small teeth, and armed with two
on the dorsal surface on each side of the median line, and fringed along the posterior
margin with a row of deeply-implanted plumose cilia.

The eyes are small ; the ophthalmopoda conical, broad based, extending to about one-
half the length of the rostrum.

The peduncle of the first pair of antennse is cylindrical, and reaches a little beyond
the extremity of the rostrum. The first joint extends beyond the cye, and has the
upper surface slightly excavated to receive that organ. The second is shorter than the
first, and the third is longer than the sccond. This last joint supports two sub-
equally long multiarticulate slender flagella, of which the primary or upper branch
is rather the shorter and the more robust; one or two long cilin originate from the
extremity of each articulus.

The peduncle of the sccond pair of antenuwe reaches beyond the extremity of the
peduncle of the first, to an extent equal in length to the last joint of the sccond pair.
There is neither spine nor scale attached to the base of this appendage, and thercin
it differs fundamentally from the genus Awxius of Leach, which is described as having a
movable spine.! The phymacerite is large, and directed inwards towards the anterior
part of the metope, which recedes obliquely backwards to the mouth. The terminal
joint of the peduncle supports a slender flagellum that is about one-fourth longer than
those of the first pair.

The mandibles are a pair of convex plates, having the inner side concave towards the
incisive or psalisiform margin, but towards the base they have a sudden enlargement or
molar prominence, against which the synaphipod plays. This synaphipod arises on the
anterior margin, near where it articulates with the metope; it consists of three joints,
of which the distal one is the largest in width and proportions; it folds round the
anterior margin of the mandible, and rests between it and the cpistoma.

The first pair of gnathopoda is subpediform, that is, it somewhat resembles a pair of

! Leach in his Malac. Brit. says nothing about the scale (scaphocerite), but figures a riygid, sharp point at the uppur
extremity of the antepenultimate joint of the peduncle of the second antenns, which he describes as “antenmw
exteriores setacer corporis ferd lomgitudine” Milne-Edwards (Hist. Nat. des Crust., vol. ii. p. 311), without auy
illuetration, eays, * Le pédoncule des antennes externes présente en dessus une petite épine mobile qui représente le
grand palpe lamelleux, que nous rencontrerons chez les Salicoques.” Desmarest (Consid. des Crust., p. 206) makes no
mention of the scale, and copies Leach's figure. Bell (Brit. Stalk-Eyed Crust., p. 227), without figure, says, * External
antenne nearly as long ag the body ; the peduncle furnished above with a small movable spine.”
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legs in general appearance, but consists of only five joints, or two less than the normal
number, the coxa and basis being consolidated into one, and the dactylos absent. The
second pair of gnathopoda is also subpediform, and consists of six joints, the coxa and
basis being fused into one, and differs from the normal pereiopod in the form of the
dactylos only. Although these two pairs are each described as being subpediform, and
differing from each other only in the absence of a single joint, yet in their general
appearance they vary considerably. The first joint, or coxa and basis united, in the first
pair carries a mastigobranchial plate, and a slender basecphysis, consisting of a long basal
joint and a terminal multiarticulate flagellum as long as the primary branch. In the
sccond pair the first joint, or coxa and basis united, carvies a basecphysis not half the
length of the primary branch ; besides this the mastigobranchial plate is longer and more
slender, and it also supports a branchial stem carrying rudimentary papillee. In the first
pair the ischium is short, in the second it is long. In the first pair the meros is long, at
least four times as long as the ischium; in the second it is scarcely so long as the
ischium, and armed at the inner distal extremity with two strong tceth. The carpos in
both pairs bears a corresponding resemblance, but the propodos in the first pair termin-
ates the appendage as a semicircular terminal joint thickly fringed with hairs; in the
second pair the propodos is long, cylindrical, and furnished with hairs on the lower
margin, and the dactylos, which is short and rounded, ends in an obtuse point, and
has the inferior margin thickly fringed with strong hairs.

The first pair of perciopoda has the left hand wanting in our only specimen, but the
right is well developed ; the meros is long, and excavated beneath on the anterior portion,
the inner side of which is armed with a sharp strong tooth. Into this hollow the infero-
posterior portions of the carpos and propodos fall when folded back, and the prominent
tooth acts as a guide to direct it to its position; the carpos is triangular, having the
broad side directed forwards, against which the propodos articulates during its entire
depth ; the propodos is deep, but scarcely more so than the carpos at its approximate
extremity, but it increases as it approaches the dactylos, the anterior upper angle is pro-
duced to a sharp-pointed tooth, the inferior angle into a long polliciform process pointed
at the extremity, and curved upwards; the dactylos is about as long as the propodos is
wide, it is arched on its upper margin, and terminates in a point; the lower incisive
margin is nearly straight, except for a small cusp or tubercle near the middle.

The second pair of pereiopoda is much smaller than the first ; it is chelate, having
the hand, when the dactylos is closed against the propodos, of a long ovate form.

The third and fourth pairs of pereiopoda are longer than the second, but scarcely as
robust ; they have the propodos long, and the dactylos short and pointed.

The fifth pair is more feeble than either of the preceding, and appears to be
reversed in its articulation with the body. It is long and slender, and terminates in a
long propodos, distally tipped on the inner side with long hairs and a sharp dactylos.
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The first pair of pleopoda in our specimen, which I believe to be a female, is small
and feeble. The four following pairs consist of a long basisal joint supporting two multi-
articulate branches, fringed at each margin with long delicately ciliated hairs. The inner
branch carries on its inner margin, near its base, a single straight stylamblys.

The sixth pair of pleopoda forms the lateral plates of the rhipidura or tailpicce,
and consists of a short peduncle and two large subequally broad and long plates, each
having a small tooth near the outer terminal angle, while the posterior margin is fringed
with a row of long ciliated hairs deeply implanted in the edge.

The branchial apparatus consists of tolerably well-developed mastigobranchiz, to
which a podobranchial plume is attached, excepting the penultimate pair of pereiopoda,
where the mastigobranchial plate exists in a well-developed condition, without any
branchial plume. The plumes generally consist of a stem, with two rows of cylindrical
filaments, These may be formulated as follows :—

Pleurobranchise,

Arthrobranchie, 2 ! 3 b 2
Podobranchize, 1 l | 1 .
Mastigobranchie, . . . 1 1 1 1 1 |

h i k 1 m n 0

Eicona.cens, n. gen,

Characters generally resembling daius.  First somite of the pleon shorter than the
second. Second pair of antenn@ having the peduncle furnished with a scaphocerite and
stylocerite.

This genus differs from Parazius in having both scaphocerite and stylocerite, which
are absent in that genus; this character also separates it from Aaius, which has a small
scaphocerite only. The stylocerite, which is present in this genus, is wanting in Awius,
as it is in all the Macrura, except Eiconaxius and Cheiroplatea. Its presence is a feature
most prevalent in the Anomurous Crustacea.

Geographical Distribution.—We only know this genus as an inhabitant of the
Celebes Seas, and of the Pacific Ocean near the Kermadec Islands. '

Eiconceius acutifrons (PL V. fig. 2, d—g).

Rostrum dorsally flattened and sharp pointed ; narrow in the male, broad, and a little
shorter in the female. First pair of pereiopoda with the right and left propoda subequal
in the male, and equal in the female; compressed laterally and very deep, deeper at the
posterior margin than the carpos; pollex armed on the inner side with a long, smooth,
depressed tubercle, and the incisive margin beyond slightly serrated. Dactylos broad;
deep, arched, and pointed, armed with a strong smooth convex tubercle near the base.
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Length, 21 mm. (0'8 inch).
Habitat.—Station 1944, off Banda, September 29, 1874 ; Iat. 4" 31’ 0” 8., long.
129° 57° 20" E.; depth, 360 fathoms; volcanic mud. Associated with Cheiroplatea

cenobita.

(larapace one-third the length of the animal, laterally compressed, more so anteriorly
than posteriorly ; lateral walls deep, inferiorly compressed, increasing from the frontal
margin obliquely backwards with an imperfeet antero-inferior angle ; posterior projecting
a little beyond the dorsal margin of the carapace. The dorsal surface is arched a little
over the gastric region, and projects forwards in the form of a flat triangular rostrum
which has a slight elevation in the median line, while on the inferior surface of the
rostrum, a similar but morve important ridge exists as a projection between the cyes.
The margins of the rostrum are smooth, except under a magnifying power, when they
appear slightly serrate.

The first somite of the pleon is short and divided into an anterior depressed portion,
which is capable of heing covered by the carvapace, and an clevated posterior portion.

The four following somites arc subequally long, and support laterally large and deep
coxal plates, the infero-anterior angle of which is rounded to a posteriorly directed
oblique line, whereas the infero-posterior angle is” produced to a sharp point which
hecomes less prominent on each somite posteriorly, and scarcely exists in the fifth. The
sixth somite is shorter than the preceding, but nearly as hroad ; it has less important coxal
plates, and the posterior margin is excavated to receive the articulated joint of the caudal
pleopoda.  The telson is square, the posterior margin being fringed with short cilia.

The eyes are small and project on each side, but do not reach heyond the base of the
rostrum.

The first pair of antennse has the peduncle extending considerably beyond the
rostrum. The first joint is short, not reaching to the extremity of the rostrum, and is
slightly excavated on the upper surface to receive the eye ; the second joint is shorter than
the first, and reaches beyond the rostrum; the third is shorter than the second, and supports
two unequal flagella, the primary or upper being one-fourth longer than the lower.

The second pair of antenns has the peduncle reaching beyond the extremity of
that of the first; its third joint is externally produced to a long sharp tooth or
stylocerite, between which and the base of the fourth joint stands a strong sharp movable
spine, the homologue of the scaphocerite attached to the second antennsz of most
Macrura—it is sharp, spine-like, and free from hairs or cilia; the fourth joint of the
peduncle is very long, and reaches nearly to the extremity of the scaphocerite, whereas
the fifth is shorter than the fourth, reaches beyond it, and supports a slender flagellum
that makes the antennse about half the length of the animal.

Thﬁ oral appendages do not differ very materially from those of Parawius. The
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incisive blade of the mandible is wider and larger, and the molar protuberance withiu
1s much less conspicuous.

The first pair of gnathopoda is similarly formed to the same organ in that genus,
but the basecphysis terminates in a sharp point only, instead of a multiarticulate lash.

The second pair of gnathopoda corresponds much with that of Paraxius, ‘hut
carries a shorter and less conspicuous baseephysis, which does not terminate in a multi-
articulate lash.

The first pair of pereiopoda varies but little in its relative symmetrical proportion,
the organ on the right side being the larger in the male, but subequal in the
female; in both sexes they are large and powerful members, and have the propodos
laterally compressed and deeper than the carpos. The pollex is half the length of
the propodos, and is armed with a long flat central cusp and a few small serrate teeth
between it and the apex, which is sharp and turned a little upwards. The corresponding
edge of the dactylos has a rounded tuberele near the joint, from which the margin
continues in an unbroken wavy line to the sharp and downward curved apex.

The second pair of pereiopoda is much smaller than the first, It is chelate, the
propodos is long, the margins are parallel, and the dactylos strikes the pollex obliquely.
The third and fourth paire of pereiopoda are subequal, and seaveely less vohust than
the second pair, they are simple in structure, and terminate cach in a short, flat com-
pressed lanceolate dactylos. The fifth is a more slender and shorter pair of appendages,
but similarly constructed to the last, and supporting a small brush of hairs on the inner
side at the base of the styliform dactylos.

The first pair of pleopoda is small, slender, and rudimentary in the female, and appears
to be wanting in the male. The four next pairs of pleopoda are biramose, cousisting of
a peduncle formed of the basisal joint and two long lamelliform branches, fringed with
deeply inserted long ciliated bLairs. The inner branch carries, one-third from the base, a
single straight stylamblys, which is armed laterally with a row of obtuse pointed curved
denticles to which Sars has given the name of “cincinnuli.” In the male these branches
are smaller and less important, and the inner, instead of carrying one, supports two
stylamblydes.

The sixth or posterior pair of pleopoda, which helps to form the rhipidura or fan-like
tail, is lodged in an excavation at the external angle of the posterior margin of the sixth
somite. The peduncle is short, the branches are as long as the telson, and are broad,
foliaceous, and terminally fringed with cilin. The telson is as long again as the sixth
somite of the pleon, it is long and rather quadrate in its form, and the terminal margin
is fringed with short cilia.

The arrangement of the branchis shows the greatest development in connection with

the three anterior pairs of perciopoda, the number as well as the size of the plumes
diminishing both anteviorly and posteriorly.
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A mastigobranchia is attached to the coxa of every appendage from the posterior
pair of siagnopoda, where it is very broad and short, to the fourth pair of perciopoda,
where it is long and narrow. It is slender and membranous for the distal half, the
margins of which are fringed with short stiff hooks, shortest towards the apex, and
gradually lengthening towards the base, where it becomes firm and rigid, and has the
margins fringed with hairs.

A podobranchial plume in a rudimentary condition is attached to the base of all
the mastigobranchizw, except that of the first gnathopoda and the
penultimate pereiopoda; on those belonging to the second and
third pairs of perciopoda there are a few branchial filaments
attached to the base of the stem, but fewer in the third than in
the second, and these gradually diminish in importance towards the
distal extremity, where they exist only in the form of papilliform
protuberances some distance within the extremity, which is sparsely
fringed with small hooks, as shown in the annexed woodcut.

These are mostly small, and so are the arthrobranchial plumes
belonging to the third and fourth pairs of pereiopoda.

The branchial filaments are attached to the margins, and form
the rudiment of a double row such as exists in the arthro-
branchize, and even these latter diminish in importance and Fie f—Poddheamclin of Bieu:
become papilliform towards the apex.

The following table shows the gencral arrangement of the branchia in this species :—

Pleurobranchiwe,

Ly :

Arthrobranchim, . . e e a 4 a
Podobranchiwe, . . . . e 1 1 1 1 e
Mastigobranchie, . : . 1 1 | 1 1

1 i k l m n (V]

Eiconaxius kermadeci, n. sp. (P V. fig, 3).

Palm and propodos of the larger chela strongly denticulated, and having a hollow
space between them and the dactylos.
. Length, 37 mm. (1} inch).
Halbitat.—Station 171, north of the Kermadee Islands, July 15,1874 ; lat. 28° 83’ S,,
long. 177° 50' W.; depth, 600 fathoms ; bottom, hard ground ; bottom temperature, 39°'5.

This species much resembles Eiconazius acutifrons, and were they found associated,
“T’_“ld probably be mistaken for it. The rostrum is a little longer and less acutely
pointed, and the margins are minutely serrate. The gastric region is more distinctly
defined by a ridge from the frontal ; but a more naticeable distinction exists in the form
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of the armature of the large pair of chelate pereiopoda, which exhibits a Jarge hollow
space between the impinging margins of the pollex and the closed dactylos. Even here
the male and female differ somewhat. In both sexes the left propodos is larger than the
right. The right hand in both is similar; it is narrower, less serrate, and has the
dactylos and the pollex correspondingly impinging throughout their entire length, being
quite half as long as the propodos, whereas on the left side the propodos is two-thirds longer
than the dactylos, and so broad that it impinges against the antagonising process of the
propodos in an oblique direction at the apex, leaving a large open space between it and
the base,.the propodal margin of which is serrate with several large teeth, whereas that
of the dactylos is smooth.

The second pair of pereiopoda has the propodos long and narrow, not very unlike hut
more slender than that of the previous species.

The fifth or posterior pair is quite as robust as that of the fourth, but has the infra-
terminal angle of the propodos fringed with a hrush of rather long cilia.

The females were carrying ova, which were very large, and numbered about twenty, hut
were not sufficiently advanced to enable me to determine the eharacter of the embryo,

Ficonaxius parrus, n. sp. (PL V. figs. 4, 5).

Like Eiconarins aculifrons, exeept in having the impinging surfaces of the dactylos
and dactyloid process of the propodos, of the first pair of perciopoda, smooth,

Length, 12 mm. (0°5 inch).

Habitat.—Station 170, off the Kermadec Islands, July 14, 1874 ; lat. 29° 55’8, long.
178° 14’ W.; depth, 520 fathoms; bottom, volcanic mud ; bottom temperature, 43°.

This species is distinguishable from the preceding by having the left or larger hand
without any teeth on the impinging margins of the dactylos, and pollex or projecting
process of the propodos. By the rather long and less lanceolate form of the dactylos on
the three posterior pairsjof pereiopoda, and by the less pointed and tooth-like appearance
of the infero-posterior angle of the coxal plates of the pleon.

There was but one specimen of this species taken, and that a female, which is rather
smaller than those of the females of the preceding species. :

Observations,—There were seven ova attached to our specimen, These, when com-
pared with the size of the animal, were extremely large. They were oval rather than round
in shape, and measured about 1 mm, in length. Fortunately they were approaching
the period when the embryo is ready to leave the ovum; but having been preserved
in spirits, the vitelline substance had been unfortunately rendered so opaque that without
the assistance of reagents therc was little to be determined with accuracy. But with
their assistance, and careful manipulation, I was enabled to take out of the ovum 2
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young animal that very closely resembled the brephalos of the genus Homarus under
the same condition. I say very closely, but there are some important points of distine-
tion, which may best be appreciated by comparing the following description of the
embryo of the present species with that of the young of our common lobster.

The carapace is circular, and extends over the percion to the last somite. The
rostrum is wanting. The eyes are small, almost minute. The first pair of antenne is
two-branched, one ramus being stout, the other slender, and both nearly of one length,
The second is also double-branched ; one ramus short, the other long; the short ramus
represents the permancnt scaphocerite of the adult auimal, the other the long flagellum,
which is twice the length of that of the anterior pair, and reaches to the postevior extremity
of the carapace. The mandibles arc present, and are approaching their mature form.
The incisive blade has scarcely reached its full proportion, which gives to the synaphipod
a large and somewhat pediform appearance. The three succeeding pairs of oral
appendages are visible, and approximating to their adult forms.

The two pairs of gnathopoda are simply pediform, each furnished with a strong
hasecphysis (or branch sprouting from the basisal joint). The second pair differs from
the first in having the basecphysis of the same length as the primary branch, whereas in
the first the primary or main branch is shorter than its basecphysis.

The first pair of pereiopoda has well-developed chela ; the right and left, heing uniform
in shape and size, correspond in form with the right or smaller hand in the adult.

The second pair of pereiopoda is also chelate, but much smaller in size, and corre-
sponds closely in form with that of the adult. Neither this nor the preceding pair has
an ecphysis attached. The three posterior pairs of pereiopoda are simple, and approxi-
mate to the adult character; to these an ecphysis is attached, although the branchial
appendages are not present on any of the limbs, unless a small bud-like process attached
to the coxa of the second pair of gnathopoda may be so interpreted.

The first pair of pleopoda appears to be wanting, as in the adult female. The
four following pairs are developed as long double-branched appendages surmounting a
long stalk. The inner branch, as in the adult female, carries on the margin a small
stylamblys, except on the fourth pair. The posterior pair of pleopoda, which ultimately
becomes developed into the large side plates of the rhipidura or fan-like tail, differs from
Fhe four preceding pairs in having the branches large and the basisal joint short, and
In carrying no stylamblys on the margin of the inner branch.

The telson is long and broad, reaching to beyond the posterior pleopoda for about
one-half their length.

At the period of my examination the various hairs with which the animal is furnished
on the several parts of the body were wanting. Evidence of their existence is present,
but as they, until the animal has been hatched, and lives freely in the sea for a few
hours, invariably remain enclosed within their respective points of attachment, they
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are only capable of being detected where they are largest and most important, such
as at the extremity of the ecphysis of the gnathopoda, and at the posterior margin of the
telson.

Comparing the brephalos with that of Homarus, we find that it has the antenna
further advanced in development, that there is no ecphysis attached to the first and
second pairs of pereiopoda, and that all the pleopoda are well advanced in development,
whereas in Homarus the pleopoda are all wanting. An ecphysis is attached to the basis
of the several pairs of pereipoda, and the flagella of both pairs of antenna are in a
rudimentary condition.

The carapace in both is small, covering only the percion.

We thus perceive that although the resemblance between them is great, particularly
in relation to the eephalon and pereion, a difference cxists in the more advaneed condi-
tion of the brephalos of Eiconaxius at the period when it quits the ovum, as compared
with the young of Homarus.

In each of these genera the ova are extremely Jarge, and few in number.

Family THAUMASTOCHELID .

The carapace is ovate and smooth, and projects to an anteriorly-flattened point or
rostrum. The first pair of antennee has two long flagella, and the second has a well-
formed scaphocerite. First pair of perciopoda is chelate, large, having a long slender
dactylos and pollex ; subequal, somewhat unsymmetrieal. Second pair chelate, symme-
trical, subequal, small.  Pleon has the coxal plates well defined. Rhipidura having the
outer plates much larger than the inner. Branchial apparatus having a mastigobranchia
attached to all the appendages of the pereion, except the first pair of gunathopoda, where
it is rudimentary, and the posterior pair of pereiopoda; five podobranchiw, ten arthro-
branchize, and four pleurobranchiz on each side.
~ The genera in this family are Thaumastocheles and Callocaris.

Thawmastocheles, Wood-Mason.

Astacus, Subw, Trans. Linn. Soc. Lond., ser. 2, vol. i. p. 48.
Thanmastocheles, Wood-Mason, Proc. Asiat. Soc. Bengal, p. 181, 1874.

Carapace less than half the length of the animal, dorsally flattened and anteriorly
produced to a rostrum, divided by a moderately deep cervical suleus ; near the centre the
lateral walls are depressed and the posterior margin is secured in its position by a strong
blunt process (pleocleis) attached to the lateral portion of the first joint of the pleon.

The pleon is longer than the carapace, and each somite increases in width posteriorly
to the fifth and then decreases.

The ophthalmopoda are absent or obsolete.
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The first pair of antennz terminates in two long, slender subequal flagella.

The second pair of antennse has a short and stiff scaphocerite, and terminates in a
long slender flagellum.

The siagon or mandible is strong, and carries a three-jointed synaphipod.

The posterior siagnopod has the distal extremity of the outer branch formed into
an operculum, and the mastigobranchia is broad and well developed.

The first pair of gnathopoda bas neither branchial plume nor mastigobranchia, but a
rudimentary stump alone represents the latter.

The second pair of gnathopoda supports a bascephysis, a well-formed podobranchial
plume and well-developed mastigobranchia.

The three anterior pairs of pereiopoda are chelate, the first pair being much larger
than the others, the pollex and dactylos being longer than the propodos, although
unequal in proportion on each side. The fourth pair is monodactyle, the dactylos short
and hairy. The fifth or posterior pair is minutely chelate, the dactylos being very
small and lost amongst a brush of hairs in the only specimen procured. But as this
description is taken from a female, it is not improbable that this may be a sexual rather
than a generic character.

The form of the rhipidura, the length and inereasing width of cach posterior somite of
the pleon, and the form and character of the perciopoda approximate the character of this
genus to daius and others of the Thalassinide. ‘

Thawmastocheles zalenca (v. Willemoes-Suhm) (Pl VI b-¢; PL. VIL fig. 1, e~k ).
Astacus zalewrns, Willemoes-Subm, Traps. Linp. Soc. Lond,, ser. 2, vol. i. p. 49, pl. x. fig. 1.
Thaumastocheles zalenca, Wood-Mason, P'roe. Asiat. Soe. Bengal, p. 181, 1874

Animal long and slender, sides subparallel and compressed, dorsal surface smooth
except on the antennal and post-ocular regions of the carapace, on each side of the
rostrum, and the third and fourth somites of the pleon, where there are numerous short,
thick tufts of hair.

Rostrum dorsally flat. Ophthalmopoda absent. First pair of antennz subequally
biramose. ~ Second about as long as the animal and carrying a strongly serrated scapho-
cerite, first pair of pereiopoda asymmetrical. The right being the larger and furnished
with a pollex and dactylos, nearly as long as the animal, slender and rod-like, curving
towards each other at the extremity, and armed on the inner surface from base to apex
with long spine-like teeth that interlock with cach other when closed.

Rhipidura having the outer plate large and strong and the inner small. Telson
quadrate.

Length, 100 mm. (4 inches).
Habitat.—Station 23, off Sombrero Island, West Indies, March 15, 1873; lat.
18° 24’ N., long. 63° 28’ W.; depth, 450 fathoms; bottom, Pteropod ooze. '
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The carapace, measuring from the extremity of the rostrum to the posterior margin
of the central dorsal surface, is rather more than one-third of the entire length of the
animal. The rostrum is dorsally flat and projects as far as the distal extremity of the
see :ond joint of the first pair of antennze, the extremity is pointed and curved upwards, and
the lateral margins are fringed with hairs and a few (four) short, sharp teeth on each side,
The carapace is divided near the centre by a deep cervical suleus, aml the lateral walls
are almost perpendicular, and cover and proteet the entive branchial apparatus,

The first somite of the pleon is large and divided into an anterior and a posterior
portion. The anterior is smooth, and when the animal is fully extended passes beneath
the carapace ; the posterior is also smooth but somewhat elevated, and inereases at the
lateral margins to a ridge that defines the limit between the somite and the coxal
plate, which is associated with it; this ridge projects forwards into a small process, or
pleocleis, that overrides and assists in keeping the posterior margin of the carapace in
position. A line of hairs which fringes the posterior margin of the carapace dies out
where the lateral process projects, and commences at the corresponding point on the
anterior margin and traverses that of the coxal plate of the first somite of the pleon.

The second somite is dorsally quadrate, hut is a little hroader at the posterior margin
than at the anterior, the lateral erests are well defined and denticulate, the coxal plate is
perpendicular, and the infero-lateral margin rounded at the anterior and posterior angles,
smooth on the outer surface, but fringed with a row of thickly-set hairs on the inner.

The third somite resembles the previous one, exeept that instead of being smooth it
18 extensively covered with thick, short haivs.  The lateral crests or ridges are smooth,
the small denticulations on the previous somite being but feebly represented.

The fourth resembles the third, but is slightly broader, and equals the breadth of the
carapace ; the coxal plates, instead of being smooth, are thickly covered with hair on the
outer surface towards the postero-inferior angle.

The fifth somite is somewhat narrower than the fourth, and is slightly broader at the
posterior than at the anterior margin.  The dorsal surface is smooth, and the coxal plate has
atendeney to turn obliguely outwards, and has abrash of hair at the postero-inferior surface.

The sixth somite is quadrate, but longer and narrower than the fifth. The coxal
plate is less deep than the preceding, and narrows posteriorly.

The seventh somite or telson is square, flat, and posteriorly fringed with a row of
closely-planted hairs.

The eyes are absent. The metope is smooth, polished, and submembranous. Two
small but prominent tuberecles tipped with hairs stand on each side of the median line,
and above where the eye should have been the margin of the carapace is slightly excavated
to form an orbit.

The first pair of antenn® consists of a three-jointed peduncle and two long sub-
equal flagella. The first or coxal joint is longer and larger than the two succeeding, and
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articulates with the metope by a strong, smooth, nodular tubercle, visible on the upper
surface at the outer angle of the antennge, near which a slight opening defines the passage
to the auditory apparatus ; the two succeeding joints are short and narrow, but the third
is longer than the second; the flagella are of the same length and size, both being fringed
with long, fine, sparsely-planted hairs, among which I have not been able to detect any
of those membranous organs that I believe to be auditory cilia.

The second pair of antenn® has a peduncle longer than that of the first. The
first joint is short and wide, and supports a large wide-mouthed phymacerite ; the second
joint is as broad as and longer than the first, particularly at the anterior margin, where,
on the inner side, it is produced forwards to a strong point, while the scaphocerite
articulates on the outer side. This latter is a stiff curved appendage, smooth on the outer
side, and denticulate with several sharp, strong teeth on the inner and distal margins; the
joint which supports this appendage is firmly anchylosed with the preceding, but may
be determined by a well-defined line marking the boundary between the two; the
terminal joint is long and narrow, reaching to the extremity of the peduncle of the upper
antenne, and the flagellum is robust and long, equal to the length of the entire animal.

The siagon or mandible is large, broad, strongly denticulate on the incisive margin,
and furnished with a narrow molar ridge on the inner surface ; the synaphipod has two
joints, of which the first is curved, the second straight but articulated at a right angle
to the rest of the appendage; it is directed beneath and within the oral apparatus, and
impinges against the molar ridge on the underside.

The first pair of siagnopoda (Pl. VIL fig. 1, ¢) has three branches; the inner one is
directed laterally inwards, thin, narrow, and tipped with stiff hairs ; the second is directed
forwards and inwards, narrow at the base, and wide at the extremity, and fringed with
spines and short hairs; the third is two-jointed : the first joint is narrow, strong, and
directed forward ; the second is slender, whip-like, and directed outwards, The whole
organ presses closely against the under surface of the mandible; near the outer basal
margin is a thick bunch of ciliated hairs. | '

The second pair of siagnopoda (f) consists of three foliaceous and one styloid branch,
together with a short, rounded mastigobranchial plate ; the outermost plate which is an
ﬂt.lfel?inr prolongation of the mastigobranchia is foliaceous, long, narrow, and thickly
fffﬂgﬁ'd with short plumose hairs on the apical and inner margips ; the second is styloid,
fringed with a few hairs on the outer margin near the base, after which it is smooth,
and terminates in a sharp point curved slightly inwards; the next branch is biramose,
the outer ramus being the larger, is foliaceous and terminates in a fringe of thick, strong
teeth and a few fine hairs ; the inner ramus is similar but narrower ; the fourth or inner-
most plate is biramose like the preceding, and resembles it in its foliaceous character, but is
rather smaller. The mastigobranchia is flat, thick, and fringed with short plumose hairs.

Thﬁ third pair of siagnopoda (9) consists of three foliaceous branches, and a
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large mastigobranchial plate. The outer branch consists of two joints, the basal one,
which is long, narrow and sub-foliaceous, is fringed on the outer margin, and supports
a second joint at its extremity, the plane of which is at right angles to that of the
basal joint; this second joint is long, ovate, and thickly fringed with hairs; in its
position it rests as an operculum against, and covers the outer and anterior outlet
of the branchial chamber: the second or middle branch stands at right angles with
the preceding, it is as long as the first joint of the previous bramch, strong, foliaceous,
and thickly covered with hairs: the third or inner branch is shorter and broader
than the preceding, it is concave inwards and convex outwards, delicately foliaceous,
and fringed with bhairs, most abundantly on the inner margin. The mastigobranchia
which is directed posteriorly is as long as the first branch, it is broad, thin, and studded
over with numerous long hairs; on the outer margin, near the base, is a small process
that may be the abortive rudiment of a branchia.

The first pair of gnathopoda (k) is subpediform ; it consists only of six joints. The
first or coxal joint supports a strong process thickly fringed with hairs, which appears to
be an obsolete or depauperised mastigobranchial plate: the second joint or basis
supports an ecphysis of two joints, or rather of one joint and a multiarticulate lash
fringed with hairs: the third joint is probably the ischium and meros combined, and is
tolerably long, three times as long as the basis; it is broader near the base than at the
distal extremity, where it articulates diagonally with the next joint, which I consider
to be the carpos; it is narrow at the proximal and broad at the distal extremity, where
it is fringed both on the inner and outer side with a thick brush of hairs: the penulti-
mate I take to be the propodos; it is narrower at the base than at the distal extremity,
where it is thickly fringed with long hairs, and in the centre is deeply excavate, and
articulates with the dactylos in the form of a flat ovate plate, tipped with strong hairs.

The second pair of gnathopoda (Pl. VI 7) is much larger than the first, and pro-
portionately more slender. It is pediform, and consists of seven joints. The coxa carries
a well-formed mastigobranchial plate, that supports a well-formed but not long podo-
branchial plume ; the basis is short, and supports an ecphysis consisting of a single joint,
which nearly equals the ischium in length, and terminates in a multiarticulate flagellum ;
the ischium is three-sided, flattened, the inner and outer margins parallel, the outer
smooth, corresponding with the basecphysis, the upper or central is denticulate and
hairless, but the lower or inner is fringed with long hairs ; the meros is united with the
ischium by an articulation, and corresponds with it in form as well as in armature, but is
rather longer; the carpos is about half the length of the meros, and articulates with
it at the extremity, the inner side is triangular, and has each margin fringed with
long hairs ; the propodos is of about the same length as the carpos, three-sided, Wit_h
sub-parallel margins; each side, particularly the inner as well as the margins, 18
covered with numerous long hairs; the dactylos is of about the same length as the
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propodos; the sides are curved, gradually converging to a point, and covered plentifully
with long hairs.

The first pair of perciopoda is asymmetrical both in size and form. That on the
right side has a short ischium, convex on the outer side, and flat or concave on the inner.
The upper ridge is produced into a backwardly-directed process that overlaps and plays
round the neck of an anteriorly directed nodule on the basis (Pl VI &%), The
meros is flattened vertically, and has but two margins, except near the carpal joint,
where it is thickened and has three; the carpos is short and nodular, and articulates on the
infero-exterior angle of the meros; the propodos articulates on the infero-anterior angle of
the carpos ; it consists of a double ovate mass, placed side by side, one division of which
only (the upper or anterior) articulates with the carpos, the other is rounded posteriorly; a
deep constriction on either side anteriorly separates this body of the propodos from the
digital extremity, which is prolonged into a very long, slender pollex, flattened vertically
to the plane or surface of the propodos ; it is curved at the distal extremity into a long
and slender sharp tooth, and armed in its entire length with a series of long, slender
teeth, intermingled with shorter ones of the same character, These are regularly planted,
some directed obliquely inwards, the others outwards, on the entire length of the pollex.
The dactylos closcly resembles the pollex both in form and size, and when the two are
compressed together, the long, slender teeth are interlocked together very regularly. On
the left side the carpos is short, but less bulbous than on the right. The propodos is
narrow and long, having the margins parallel, the under side smooth, and the upper
surface minutely spinous as far as the base of the pollex, which is but a little longer than
the palm ; the dactylos resembles the pollex closely, and is a modified type of the right
appendage ; it is smooth on the outer side, and fringed with a scries of delicate teeth,
that interlock with similar ones on the inner margin of the pollex.

The second pair of pereiopoda is nearly as long as the first, not including the
dactylos, but is much more slender and chelate. The propodos and carpos are subequal,
and the dactylos and pollex are short, not being half the length of the propodos, which
latter is not wider than the carpos, and has the inferior and superior margins parallel.

. 'fhe third pair of pereiopoda very closely resembles the second, but is smaller as a
whole.

‘ The fonrth pair is still shorter, and differs chicfly in being mono-dactyle, the pollex
!}emg absent, or existing only as an unimportant angle of the propodos, much imbedded
in fur.

The fifth pair equals the preceding in size and length, but terminates in a minute
and perfect chela buried in a thick brush of fur.
be Tlllxe first pair of pleopoda is small, slender, and terminates in a single hairless

anch.

The second and three succeeding pairs are short and robust, and carry two narrow
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foliaceous plates, of which the inner is the larger, and exhibits a notch, from which
a bundle of long hairs projects, but no stylamblys is apparent,

The sixth pair of pereiopoda forms part of the rhipidira or caudal fan. It articulates
with the posterior angle of the sixth somite; the basal joint is short and broad, and
carries two sub-foliaceous plates; the external is large, triangular, narrow at the base,
and broad at the extremity, the outer side is the longest, and projects forwards; a
dizeresis marks the external distal portion, but does not traverse the breadth of the plate,
which is strengthened in the middle by a longitudinal ridge; the inner plate is much
smaller than the outer, and like it is traversed by a longitudinal ridge, and both are
fringed along the distal margins with closely-set hairs; the external plate has a similar
row along the line of diseresis.

The specimen above described was taken in the dredge off Sombrero Island, in about
450 fathoms of water, on a bottom of Globigerina ooze. There is only one perfect
specimen in the collection, but fragments of a second, consisting of the gnathopod and
first pair of pereiopoda, appear to be parts of a more spinous variety, perhaps those of
a male form.

The branchial arrangement of this species may be tabulated as—

Pleurcbranchize, cee e | 1 1 1
Arthrobranchime, e 3 2 2 2 2 e
Podobranchim, . 1 1 1 1 -1
Mastigobranchim, 1 1 1 1 1 1

h i k 1 m n 0

The branchial appendages are generally long. The podobranchiz are the longest, and
almost entirely cover and protect the arthrobranchize and pleurobranchize, particularly
those of the four anterior pairs of pereiopoda. The mastigobranchiz form inter-branchial
plates similar to those of the Homarides; they are long and broad, reach to the extreme
length of the branchial plumes, and are sparingly covered all over with long hairs that
spread out and penetrate between the branchial filaments. The hairs are generally
smooth and pointed. The inner surface of the carapace that covers the branchial chamber
is similarly beset with hairs of the same kind, this, with the mastigobranchial plates, and
pleura or floor of the branchial chamber, forms a division in which the several branchi®
of each appendage are shut off from the rest (Pl VIL fig. 1, 1b7); the plcumhmnchiﬂ-
lies beneath and rests upon the floor of the chamber, the arthrobranchiss meet in the
centre, one on each side above the pleurobranchia, by a single row of short filaments that
nearly touch each other at their extremities; the podobranchia covers and overlaps the
whole, while long, slender, and somewhat stiff hairs play between the several plumes of the
branchiz, as well as between the numerous filaments that compose them, and probably
keep the whole of the complex structure in constant motion.

The posterior pair of periopoda possesses no podobranchia, arthrobranchia, nor
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mastigobranchia, and the pleurobranchia, which is well developed, is implanted high upon
the pleura, and is directed anteriorly, lying nearly horizontally beneath the carapace.

In the three next anterior pairs of appendages the pleurobranchia is implanted much
lower, and traverses the same line as the overlying podobranchia. The first. pair of
pereiopoda has no pleurobranchia, nor has the second pair of gnathopoda, while the first
pair (PL VIL fig. 1, &) has no branchial plume whatever, and the mastigobranchia is
reduced to a rudimentary stump, fringed with a thick brush of hair,

The third pair of siagnopoda (P1. VII. fig. 1, g) supports a broad and tolerably long
mastigobranchia, to which is attached, on the upper margin near the base, a small styliform
process, fringed with ciliated hairs on one side and simple ones on the other. This organ
I take to be the rudimentary homologue of a podobranchial plume. On the second pair
of siagnopoda the mastigobranchia is also present, and is large, broad, and rounded at
the apex ; the margin fringed with short posteriorly-directed plumes or hairs.

The entire branchial apparatus corresponds very closely with that of Phoberus, and
resembles in general structure that of the Palinurida.

Observations.— Thaumastocheles zaleuce is a blind species, and most probably fossorial
in its habits. That itis a degraded form I think we may safely infer from the excavations
which correspond with the orbits still remaining in the anterior margin of the carapace,
as well as from the depressions in the first pair of antennse, such as exist in those specimens
in which the ophthalmopoda are well-developed.

The metope is a smooth perpendicular plate, bearing two small tubercles tipped with
a small brush of hair that projects from the surface immediately on each side of the
median line. The general appearance of the metope is sub-membranous and translucent,
and it is highly probable that the optic nerve terminates so closely behind it as to
receive impressions of light, although probably of a very subdued character, as in
the subterranean Amphipoda. The assumption that there is consciousness of light
appears to receive support from the extent of surface which the metope occupies
(PL VL, ¢”), and the depressed position of the first pair of antennse.

The first pair of antennz lies inside the second pair and in the same line with it ; the
upper surface is excavated as if it had been so formed to admit of the presence of a large
pedunculated eye, which has disappeared. At the lower part of the metope and just
above the attachment of the first pair of antenns the small, fized, rounded and polished
tubercles, very close to but not associated with the articulation of the antenns, may be
the remains of the peduncle of the obsolete eye; but this is only suggested, because I do
not remember to have observed similar tubercles in any form of Crustacea where the
ophthalmopoda are developed.

The idea of this species being more or less fossorial in character is suggested by
several anatomical conditions : the blindness of the animal; the operculum at the anterior
passage of the branchial chamber ; the strong pleocleis on the first somite of the pleon,
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that compresses and holds down the posterior margin of the carapace; the short fur on
the post-orbital regions, extending on each side of the gastric region of the carapace,
and repeated on the third and fourth somites of the pleon; and the strength, and more
particularly the form of the several parts of the rhipidura or tail-fan, which is formed
by the sixth pair of pleopoda and the telson.

The sixth pair of pleopoda is implanted on the ventral surface within the margin of
the coxal plate and is directed anteriorly, and the outer plate is very much longer than
the inner, and possesses a diwmresis near its distal extremity. Although the outer or
anterior plate is very much longer than the posterior, yet the latter equals the length of
the posterior margin of the former, and their distal margins form a continuous line. The
telson is quadrate, and the terminal or distal margin when depressed a little forwards is
continnous with the posterior margin of the rami of the sixth pair of pleopoda, and this
is capable of resting through its entire length against the floor on which the animal lies,
and so enables it to creep backwards with considerable persistence and power.

The large chelate pereiopoda differ on each side ; cach is furnished with long delicate
spine-like teeth, but that on the left shows most probably the character and appearance
of the mormal chela, while that on the right exhibits an extensive deviation. The
propodos has inerensed in size as a consequence of the powerful muscles necessary to sustain
and carry the enormously long dactylos and pollex, which nearly equal the entire length
of the animal; the form of the chela is that of two eombs meeting, and 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, which it carries to its mouth by means of its
smaller chelate pereiopoda, the larger ones from their length being incapable of that
office. The mouth is furnished with a pair of powerful denticulated mandibles, that are
evidently capable of crushing tolerably hard substances. ~The anterior lip is calcified,
firm, and denticulate on the antero-external margin (Pl. VI. fig. ¢). The epistoma
is horizontal or nearly so, and occupies a considerable space between the antenna
and the mouth, separating the phymacerite to a considerable distance from it. The
phymacerite is very large, and is situated on the first or coxal joint of the second or
outer pair of antenne, which is short, broad, and separated from the body by a
distinet suture,

This animal is intermediate in character between Thalassina and the Astacidee, to
which latter family Willemoes-Suhm first referred it under the name of Astacus zaleucus.
Its nearest congener appears to be Calocars, Bell, of the British seas, from which it differs
in the third pair of pereiopoda being minutely chelate instead of monodactyle, and in
having no apparent organs of vision, instead of, as in Calocaris, having the “eyes rudi-
mentary, sub-globose, without any pigment or cornea,” which, when Bell described it in
1853, was a feature “ unique in the whole of the higher forms of Crustacea.” Calocaris
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was first taken from the stomach of a flat fish by Mr. W. Thomson, and in 1845 by
MacAndrew and Professor Forbes in Loch Fyne, at a depth of 80 fathoms, and more
recently (1869) by G. O. Sars, in 150
fathoms of water, in several places off the
coast of Norway,! in which situation it is
fossorial in sandy mud. Living at such a
depth, and being of fossorial habits, distinct
vision would be useless, and this at once
accounts for the rudimentary character of
its eyes, the colour of which is entirely
white. “The general colour fof the
animal] is a delicate pink or pale rose,
varying in depth in different parts.”

Dr. v. Willemoes-Suhm in his account
of Thawmastocheles (loc. cit., p. 50), says:
“ 4. zaleucus, came up on the swabs of the
dredge, together with the large chele of
another smaller specimen, the body of which
was lost. The one we got had the red :
colour of all deep-sea Crustacea. It lived g™
on a bottom of Globigerine ooze, evidently \
frequented by a great many animals.
Several Sponges and seven Echinoderms
(Ophiomusium, Luidia, Archaster, Astro-
gonium, Cidaris, and Echinus), a Planu-
laria, Mopsea, and an Isis, several
Annelids, and a Sipunculus, a Galathea,
a Peneid, an Areturus, and the fine Crus-
tacean, to which was given the name of
Willemesia erucifera,—four Bryozoa, a
Dentalium, and many small shells—finally,
a fish probably belonging to the genus
Chauliodus, were got in the same place
with this extraordinary dstacus. Unfortun-  Fio. 4o —Thaumastochleles zaleuca, from a drawing by Dr. v.
ately, our stay in the West Indies was only [ =
a very short one. The few hauls, however, which we had near Sombrero Island and St.
Thomas showed us that a great quantity of new and probably also mtaraat-mg animals
live there in moderate depths (800 to 400 fathoms).”

The specimen is & female, but without any ova attached.

* Understgelser over Hardangerfjordens Fauna; 1 Crustacen, af G, O, Sars (Uversigt K. D. Vid. Selék. Forhandk, 1871):

\
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Group NORMALIA.

This group consists of those Trichobranchiate Macrura in which the branchiz are well
developed, and the pleon does not preponderate in importance over the carapace.
It consists of three tribes, that present peculiarly distinctive features, illustrated in

their external form, their structural character, and development, as shown in the subjoined
table :—

Tribe. Family. Genus. Brephalos.

[ Ibarcius,
Paribaccus.
Peewidtbaeeus.
Thenus,
Seyllarus.

Synaxidea, . . 4 | dretus. . Phyllosoma.

[ Linuptris,

FPanulirus.
PALINURIDGE, . .+ Palinwrus
Palinostus.
| | Synaxes.

SCYLLARIDGE, . . ) J

[ Fryon
Eryoneicus.
Eryanasticus.
EnrvoNiDZE, . . .+ Polycheles,
Pentacheles,
Stereomastis,
| Willemesia.

NORMALIA,

u

Phoberus,

Nephropsis,
Agtacidea, . . . {Homamripsz, . : * 1 Nephvrops.

L Homarus,

+ Megalopa,

Cambarus,
Astacus.
Astacoides.
Parastacus.

AsTACIDE, . ; . Paranephrops.
Astacopsis.
Engeeus,

| Cherops. )

Stenopides,. . . Sresorinm . . .{"g;":,ffgf;:}a }zm.

Tribe Synaxidea.

Branchie well developed, having mastigobranchial plates attached to all the pereio-
poda except the posterior pair. Podobranchia attached to all the mastigobranchi® 8
distinet plumes. Arthrobranchi attached to the joints of all the pereiopoda, and
pleurobranchize to the walls of the four posterior somites of the pereion. First pair of
antenn@® terminating in two flagella. Secund pair without any scaphocerite. Pereiopoda
six-jointed, having no perfect chela. First pair of pereiopoda, but little larger than the
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second, sub-chelate, the pollex never being produced heyond the length of the dactylos.
The three following pairs monodactyle or imperfectly chelate.  The posterior pair is more
or less minutely chelate in the female, and monodactyle in the male,

This tribe consists of genera that differ widely in their external aspect, but are closely
associated in structural affinities and development. Some are dorsally depressed, others
are laterally compressed. Some have the ophthalmopoda projecting on an advanced
somite, others have them lodged in orbits excavated in the frontal margin of the carapace.
Some have the sccond pair of antenna long and slender, while otbers have them reduced
to a short discoid plate.

But they all agree in the following points :—the character of the branchim, the
absence of a scaphocerite attached to the second pair of antennw, in having only six
joints to the pereiopoda, in having no true chela, in having the ova very small, and in
the Phyllosoma condition of the brephalos. The cxamination of an undescribed form
which T have named Synaxes,' in which several features of these two families are com-
bined, has induced me to arrange them all under one head. Synaxes has the antennza
of Palinurus, while the perciopoda are like those of Seyllarus, the carapace is like
that of Astacus, and the pleopoda like those of Seyllarus. Having no means of knowing
the character of the brephalos when it quits the ovum, and as both Palinurus and the
Seyllariform genera have the young hatched in the megalopa stage, resembling Phyllo-
soma, I am induced, until future observation demonstrates the fact, to believe that the
brephalos of Synaxes also resembles Phyllosoma. I thercfore follow the arrangement of
previous authors and place the tribe under two families, into which it naturally divides,
Scyllaridee and Palinuridze.

Family ScYLLARID &

Carapace horizontally depressed. Eyes implanted in orbits excavated in the dorsal
surface of the cephalon. Second pair of antenns short, squamiform. The mandibles
bearing a uniarticulate synaphipod. Pereiopoda simple, excepting the posterior pair of
the female which is minutely chelate.

Ibaccus, Leach.

Geographical Distribution.—Ibaceus incisus has been resorded from New Holland and
the adjacent seas; Tbaccus antarcticus from Japan and the coasts of Asia; and Jbaccus parra
from the Antilles. Stimpson found Ibaccus novemdentatus at Hong Kong. De Haan
obtained Tbaccus ciliatus from Japan. Jbaccus brevipes was taken south of New Guinea;
Tbaccus alticrenatus off New Zealand, and Ibaccus verdi was taken in the Atlantic.

No specimen of this genus, so far as I am aware, has ever been found fossil.

! Ann. and Mag. Nat, Hist., ser. b, vol. vii. p. 220, pi. xiv.
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Ibaccus verdi, n. sp. (Pl VIL fig. 2; PL VIIL).

This species bears a gencral resemblance to Jhaccus incisus (Péron) (I'baccus perondl,
Leach), but has the lateral margins of the carapace a rmed with seventeen teeth posterior to
the cervical noteh, and two small teeth on the angular cusp antevior to it.  There are six
teeth along the lateral margin of the third antennal joint, which does not slope inwardly
so much as in Jbaccus incisus. The terminal scale has the distal margin fringed with
nine strong short teeth in the female, In most other important points this species
nearly resembles Jhaccus incisus.

The male differs from the female in having the distal margin of the terminal seale of
the second antenna smooth or slightly wavy, and in having the posterior pair of perei-
opoda terminating in a sharp pointed lanecolate daetylos (PL VIIL fig. o, 3 ), whereas in
the female the dactylos is short (fig. 0, ¢ ), and impinges against a short and robust pollex,
entirely wanting in the male.

The pleopoda also differ very much in the two sexcs.,

In the male none are attached to the anterior somite, but the four succeeding have a
pair each, successively diminishing posteriorly (Pl. VIIL figs. p and ¢, 2 ).  They consist
of two branches, Hat, narrow, curved, and pointed, the outer branch being sharper than
the inner, and more distinetly defined in the posterior than in the anterior pairs. The
branches are not on the same line, but the inner articulates at the apex, and the outer
laterally with the basal joint. The margins of both branches are fringed with numerous
hairs that are longer and more abundant on the anterior pairs than on the posterior.

The female, like the male, has no appendage attached to the first somite of the pleon;
the sccond (Pl VIIL fig. ¢, %) Dbears a pair of large two-branched folinceous plates,
standing on small stalks. The three following pairs are likewise two-branched, but the
outer branch is small and foliaceous, articulating with the stem near its base, whereas the
inner is three-jointed, long, narrow, stiff, and articulates with the stem at the extremity,
except for the slight squamose extension at its'base. These are fringed with very long
hairs, much longer than shown in the plate.

ITabitat.—8t. Vincent, Cape Verde Islands, July 1873, depth 7 to 20 fathoms.
Length,! 130 mm. (5°25 inches).

Station 200, off Samboangan, Philippine Islands, October 23, 1874 ; lat. 6° 47" N.,
long. 122° 28’ E.; depth, 250 fathoms ; green mud. Length, 114 mm. (4'25 inches).

Although several species of this genus have loug been known, it will not be without
considerable advantage to analyse the structure of the various parts, in order to enable us
to compare them with their homologues, in forms that are thought to be more or less
congeneric.

! In measuring the Scyllaride, I have taken the length from the extremity of the larger antennm to that of the telson.
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The body of the animal is dorsally considerably depressed, so that the sharp lateral
margins which correspond with the branchial region in Panulirus, Willemesia and

Eryon, are thinned out to an extent equalling that of some of the Brachyura, and the
cervical fossa, which in the Macrura is frequently so very conspicuous, and ends in a slight
notch, is absent in this species, while the lateral notch is deepened to a very considerable
extent, and widely separates the suborbital and hepatic regions from the branchial. The
pleon is also much depressed, and the coxal plates on each side are extended ontwards
rather than downwards, and the entire aspect of the animal suggests that it has,
through a series of generations, been compelled to live where it was necessary to extend
itself, under a constant heavy pressure, against some resisting body.

The eyes are implanted in orbits that are decply excavated in the dorsal surface
of the cephalon; the angles, more especially the external, arc considerably produced, so
that the orbit makes about two-thirds of a eirele, the margin of which is fringed with a
copious blepharis. The infero-anterior margin of the orbit also is excavated in the frontal
surface, so that a glimpse of vision might have been obtained beneath, when the eyes were
ensconced within the depth of the orbit.

The first pair of antenng (PL VIIL fig. C, b) possesses much of the character of those
of the Brachyura. The three joints of the peduncle are moderately long, and the terminal
flagella short, arising from the circumstance that the numerous articuli, more especially
in the primary branch, are extremely short and closely compressed together, so that the
membranous cilia are gathered together in a closely-arranged mass. At the base of the
first joint, on the upper surface, is a small tubercle, behind which the foramen, protected
by a bundle of small hairs, opens into the anditory chamber.

The second pair of antenna (PL VIIL fig. C, ¢)is of peculiar form, and characteristic of
this family. It consists of five joints. The first or coxal joint is closely fused with the
ventral portion of the cephalon, and carries on the inferior surface a phymacerite, which
is planted so near the oral aperture, that it is covered and protected by the organs
attendant on the mouth. The somite that carries this pair of antennse is visible at
the base of the first pair on the upper or dorsal surface in the form of two small plates
(PL VIIL fig. C) dove-tailed into the frontal margin on each side of what in a normal
condition would be the rostrum ; the anterior margin of the carapace and the upper
surface of the first antennal somite appear to be fused, and by the generally depressed
character of the animal, are brought into a horizontal position in the same plane.
The posterior margin dips beneath the anterior margin of the ‘carapace, and passing
laterally, forms the floor of the orbit, whence it continues upwards to the orbital
noteh, thence outwards, forming the great antero-lateral angle of the carapace, and, being
reflexed on itself, returns and unites with the ventral walls of the cozal joint of the
second pair of antenn®. The second or basisal joint articulates with the first, with very
little movement, and impinges very closely against the external lateral walls of the first
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antennal somite. The third joint articulates with the second, at points situated at the
internal and external angles, and externally is produced into w thin scale of large size,
reaching as far as the lateral angle of the carapace; the anterior and posterior marging
are parallel, and the external lateral angles arve anteriorly produced to a sharp point, and
the posterior rounded off. The fourth joint articulates with the third at points near
the middle of the margin of the dorsal and ventral surfaces; it is produced to a tolerably
sharp angle or tooth on the inner surface, but none upon the outer. The fifth or distal
joiut articulates with the fourth by points situated at the inner inferior angle and the
upper exterior angle; the joint is flattened and distended to a thin plate or seale that
corresponds with the extent of the squamous portion of the third joint; its anterior
margin is thickly fringed with hairs, and on the upper surface, near the base, just
beyond the articulation with the previous joint, is a slight elevation studded with numer-
ous small imperforate depressions which correspond with prominent points on the inside,
that have slightly bulbous and roughened extremities, apparently adapted for the pur-
pose of muscular attachment. On the external surface, in a corresponding position
beneath, is a circular depression, the surface of which is covered with thick, short fur,
consisting of hairs thickly fringed with long delicate eilia.

The epistoma is reduced to a minimum. The cheiloglossa which articulates with it,
is caleareous anteriorly, and dips beneath the mandibles, which meet each other over it.

The mandibles (P VIL fig. 2, d) are strongly denticulate at the incisive margin, and
carry a rather long, slightly curved uniarticulate synaphipod; the apophysis is long and
rather slender, and continues beyond the articulation at the extremity into a strong
calcarcous process at an obtuse angle, that supplies the place of the usual muscular
attachment, near the molar tubercle, and enables the mandibles to open and close.

The metastoma is a single, thick-lobed mass, that closes over and behind the mandibles
and first pair of siagnopoda.

The first pair of siagnopoda (P1. VIL. fig. 2, ¢) consists of two thin curved branches,
having the extremity rounded and fringed with strong spines that pass into hairs at
the upper margin of the outer and the lower margin of the inner. The two branches
are sub-cqual, and the margins are parallel ; at the base of the outer is a small fasciculus
of ciliated hairs.

The second pair of siagnopoda (f) consists of a single truncated branch, stunted in
form, and excavated at the extremity, supported by a large, somewhat fan-shaped mastigo-
branchial plate; the narrow portion is directed aunteriorly, the whole forming an
efficient operculum against the exit of the water, which it has the power to confine within
the Lranchial chamber.

The third pair of siagnopoda (g) consists of two branches and a mastigobranchial
plate. The outer branch is double and longitudinally angular, truncated at the apex, and
is connected with the mastigobranchia, being articulated with it:; the inner Lranch
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is foliaceous, narrow, with parallel straight sides, terminating in a rounded extremity
fringed with spines.

The gnathopoda are short, peculiar, but not abunormal.  The first pair has the dactylos
broad and spatuliform, fringed with a series of deeply-implanted stiff spines ; the propodos
is broad, short, and flat, as is the carpos, which has the outer margin long and curved, the
inner short, and consequently, in articulating at one extremity with the meros, and at the
other with the propodos, induees a sudden and permanent curve ; the meros is broad, and
longer than cither of the other joints, fringed on the inner side with long hairs ; ischium
short and broad, and fused with the basis, which carries a tolerably long ecphysis, ter-
minating in a multiarticulate lash, fringed with hairs; coxa short, and supporting a broad
mastigobranchia, with a narrow rigid neck, on the anterior side of which is a short and
rather small podobranchia, while at the membranous pleural articulation two arthro-
branchiz are attached, the anterior being small, not larger than the podobranchia, and the
posterior is much larger and longer.

The sceond pair of gnathopoda has the dactylos long and slender, diagonally flat-
tened, und fringed with spines: the propodos is not longer than the dactylos, rounded
on the outer side, and flattened on thie side nearest the mouth; the carpos is short,
curved, and arched, articulating with the meros on the under side (or that nearest the
mouth) ; the meros is longer than either of the other joints, having the distal extremity
produced into a large, smooth lobe that projects beyond the carpos; inner margin
Hattened, against which the reflexed distal joint presses; upper surface engrailed at the
inner margin ; outer margin flattened to a thin serrate crest: the ischium is broad and
flattened to a thin, smooth crest on the outer margin, thickened on the inner side to a
double margin, the upper of which is smooth, the lower evenly denticulated, the inter-
mediate space being hollow and smooth : the basis is short and narrow, attached to if
not actually anchylosed with the ischium, which is thickened on the inner side, where
the cdistal angle is produced to a broad obtuse point, while the outer is flattened and
shortened to a process that supports a rigid two-jointed ecphysis, the basal joint of
which is serrate on the outer surface, and multi-articulate and hairy on the distal: the
coxa is broad and flat on the outer surface, and produced to an obtuse tooth or point
on the inner anterior angle. It supports a broad, bat-shaped mastigobranchia projected
on a slender stalk, to which is attached a podobranchia about half its Iength; and to
the podopleural articulation are attached two, not very large arthrobranchize.

The first pair of pereiopoda is acuminate, and but slightly more robust than the
succeeding pairs, even in the male. It carries a pointed bat-shaped wmastigobranchia,
supported on a slender stem, to the base of which is attached a podobranchia about the
same length as itself; to the podopleural articulation are attached two arthrobranchis,
of which the anterior is the smaller, and lies over the posterior. The three succeed-
ing pairs of pereiopoda have the branchial plumes larger than the first, and have



62 THE VOYAGE OF H.M.S. CHALLENGER.

a pleurobranchia springing from a fissure that defines a separation between the
somites ; the point of attachment is very low, not very much above the podopleural
articulation.

The second and succeeding pereiopoda are themselves rather more slender than the
first pair, but this is chiefly due to the lower margin of the propodos being hollowed or
excavate in all but the first. The third pair in the female carries the foramen of the
vulva near the inferior podopleural articulation, in the form of a circular opening on a
prominent elevation. The fifth or last pair of perciopoda in the male carries the foramen
of the vas deferens on the antero-inferior angle of the ¢oxa, and is much larger in
diameter than that of the vulvar opening in a female of corresponding size. This last
pair of pereiopoda has no mastigobranchia or branchial plume, except a pleurobranchia,
and this is implanted very near to the podopleural articulation.

The arrangement of the branchiz may be best seen in the following table :—

Plaurobranchim, - e 1 1 1 1
Arthrobranchim, 2 2 3 2 2
Podobranchise, 1 1 1 1 1 1
Mastigobranchize, 1 1 1 1 1 1

h i k 1 m n n

This species affords the only specimens of the genus taken elsewhere than along the
Pacific coasts of Asia and the Australasian Islands. Hence the similarity that it bears
to Jbaccus incisus (Péron) 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 antennee.

Tbaccus brevipes, n. sp. (Pl. IX. fig. 1).

This species resembles Jbaccus verdr, and is armed with seventeen small teeth along
the lateral margin of the branchial region of the carapace ; none or only a fine serrature
on the outer margin of the anterior angle of the carapace; three or four along the outer
margin of the posterior antennal plate ; and six or seven along the distal margin of the
anterior antennal plate.

The pleopoda are very small and biramose, the inner ramus supporting a com-
paratively large stylamblys.

Length, 67 mm. (2°7 inches).

Habitat.—Station 192, September 26, 1874 ; lat. 5° 49’ 15” 8., long. 132° 14’ 15" E;
off the Ki Islands; depth, 140 fathoms ; blue mud.

There is but one specimen of this species in the collection, and that a male, which
bears all, the characteristics of being immature; and had it been taken anywhere near
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where Ihaceus verdi was obtained, it would without hesitation be pronounced to be an
nodeveloped male of that species, which in most of its characteristics it muely yesembles,

It is about two inches and a half in length; and although a male, has seven strong
points or teeth on the distal margin of the anterior antennal plate, which in JTbaccwns
verdi is smooth in this sex, and has nine strong dental points in the female, the margin
also being more rounded than in the male, which is also the case in Ibaccus brevipes,
and may be consequent upon its undevecloped state, since the males approach more
nearly to the general external characters of the female the younger they are,

The pleopoda (Pl IX. fig. 1q) are apparently in a very immature condition, but they
exhibit features that appear not to belong to any other species. They are extremely
minute, being indeed quite rudimentary. Upon being examined under a moderate magni-
fying power, they are seen to have two branches, the inner supporting a small secondary
lobe. Bach branch, as well as the basal joint, is short, bulbous, free from hairs, and
attached at the base by a small pedicle. The branches are shorter than the basal joint, and
the inner carries a short, stout stylamblys. In most other details this species resembles
Tbaceus verdi, except that it is seavcely half as large. The Ki Islands, Arafura Sea, and
the Cape Verde Islands, whence the two forms have been obtained, are nearly antipodal
to each other, being in corresponding degrees of latitude north and south of the equator.

Tbaceus alticrenatus, n. sp. (Pl IX. fig. 2).

Antebranchial or cervical notch deep and broad. Lateral margin of the branchial
region armed with cight teeth, of which the anterior is very large and the posterior rudi-
mentary; none on the anterior angle of the carapace, which is produced to a point; none
on the outer or lateral margin of the posterior plate of the second pair of antennz, and
five or six tecth of equal size, distantly separated from each other, on the distal margin
of the anterior plate.

The pleon has the coxal plates converging laterally to a point more acute anteriorly
than posteriorly. Length, including antennse, 87 mm. (35 inches).

Habitat,—Station 167, west of New Zealand, June 24, 1874; lat. 39° 32’ S,
long. 171° 48’ E.; depth, 150 fathoms; bottom, blue mud; two males, and two females
bearing ova,

This species approximates in appearance somewhat to Thenus orientalss. It is widest
at the anterior margin of the carapace, and gradually narrows to the last somite of the
pleon.  The antebranchial cleft is very deep and wide, and furnished on the posterior
margin with a fringe of rather long hairs. The anterior margin of the carapace is crenated
externally to the orbits, which are circular, rather large, open in front, and fringed round
the margin with a closely-packed blepharis. The outer and inner angles of the orbit are
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produced to a sharp point ; the antero-lateral angle of the carapace also terminates in a
pointed process, curved upwards and forwards, the posterior margin of which is perfectly
smooth. The anterior angle or tooth of the lateral branchial margin is large, and extends
to a level with the antero-lateral angle of the carapace. Those posterior to it decrease in
size gradually, until they become at the eighth reduced to a rudimentary condition.

The pleon, with the exception of the first somite, which is the narrowest, gradually
diminishes in width posteriorly. This is due chiefly to the relative size of the coxal
plate which is appended to each somite. Each is produced laterally to a point; in cach
succeeding somite the postero-lateral margin becomes more prominent, and in the fifth
bears a second angle or point. There is a small central tooth ou the posterior margin
in the median line of the fifth somite, and a crenated edge along the posterior margin of
the sixth.

The animal is extensively covered with a thick fur, longest on the second pair of antenna
and along the anterior edge of the several teeth on the lateral margin of the carapace.
On the dorsal surface of the carapace, as well as on the pleon, the surfuce is smooth, the
hairs apparently having been rubbed off by frietion. Examination of the surface that
Las been protected shows that the fur partakes more of a pilose than of a hairy nature.
The posterior pair of perciopoda has the dactylos in the male flat, lanceolate, and fringed
with small hairs; and it articulates at a right angle with the narrowest axis of the propodos.
In the female the dactylos is shorter and more robust than in the male, and carries
on the middle of the inner side near the base an elevated oval ridge fringed with a regular
series of fine spines corresponding with a stout pollex, about two-thirds of the length of
the dactylos, and similarly armed with minute hair-like spines.

The ova were numerous, of a yellow colour, but none of them sufficiently developed
to show the character of the brephalos.

Observations,—The general aspect of the animal agrees with that of Ibaccus incisus,
(Péron) (Ibaccus peronit), as given by Leach,' which differs slightly from the figure given
by Desmarest,” and in the description of the armature as given by Milne-Edwards.*
In Leach’s figure there are six teeth represented on the lateral branchial margin of the
carapace, posterior to the antcbranchiul cleft. Desmarest says there are five, and his
ficure shows that the number includes the anterior branchial angle, but not the anterior
angle of the carapace in advance of the branchial cleft. Milne-Edwards agrees with Leach
in his description :—* Bords lateraux de la carapace trds obliques et armés de septs dents,
dont une seule située au devant de la grande, échancrure latérale, et formant l'angle
antérieure.” We might be inclined to consider our species as being only a variety of
Ibaceus incisus, but for one or two differences of importance, The chief of these is found
in the formation of the second (homologically the third) joint of the second pair of antennee,

1 Zool. Miscell, vol. ii. p. 162, pl. exix. * Coneid. des Crust.,, p. 183, pl. xxi. fig. 2.
% Nat. Hist. des Crustacés, t. ii. p. 287,
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which widens out into a broad scale whose anterior margin is crenated in gradually
lessening degree as it approaches the antero-lateral angle, where it becomes quite
smooth. This angle is prolonged forwards to an acute point, in a line with the
outer angle of the anterior margin of the carapace, from which the outer margin
recedes acutely backwards without any serration. The distal margin of the anterior
joint of the same antenna is armed with six teeth, which are widely separated except
the two inner, which are closer together. In the female these teeth are longer and
sharper than in the male.

The antebranchial or cervical notch is broader than in JIbaccus incisus, and the
anterior angle of the carapace is narrower and sharper. Our specimens are all about
three inches and a half in length, whereas Jbaccus incisus is about five inches and
a half.

The teeth on the margin of the carapace, inclusive of the anterior angle, are nine, of
which the posterior is small, and in one female specimen two others yet smaller are
visible. Another feature is that the lateral margin of the fifth somite of the pleon has a
posterior as well as an anterior tooth or angle. Milne-Edwards in his description says
that the fourth joint (meros) of the  pates-méchoires externes” (second pair of gnathopoda)
is armed with spines on the external margin. In our specimen I should call it serrate,
but this is also the condition of the ischium or the third joint on the inferior margin of
the inner side, as well as to a greater degree that of the outer margin of the first joint of
the basecphysis of the same appendage.

On the dorsal surface in the median line is a slight elevation, scarcely worthy of
the designation of a crest, that terminates in a small point or tooth at the posterior

margin of the fifth somite. This species appears to be a form nearly allied to the
next genus.

Thenus, Leach.

Thenus, Leach, Zool. Miscell.

Scyllarus, Fabr., Suppl., p. 399; Latr.,, Hist. Nat. des Crust., t. vi. p. 81; Desmarest, Consid.
des Crust., p. 182,

Gjeaymphiccd Distribution.—There appears to be only one species of this genus, and
that is recorded mostly from the Indian Seas. Sir Walter Elliot found it at Waltair, on
the Madras coast, Dr. Percival Wright at the Seychelles, and our small specimen was
taken in the Arafura Sea.

There has been no record, so far as I am aware, of any species having been

f?und in a fossil condition nearer than Thenops scyllariformis, Bell, from the London
clay. ’
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Thenus orientalis, Rumph.

Thenus orientalis, Rumph, Mus., part 2, fig. p; Milne-Edwards, Hist. Nat. des Crust., t. il p. 286.
Cancer (Astaous) arctus, Herhst, t. xi. p. 80, pL. xxx. fig. 1.
Seyllarus orientalis, Fabr., Suppl. p. 399; Latr,, Hist. Nat. des Crust, t. vi. p. 181: Encycl,
pl. ccexiv.; Desmarest, Consid. des Crust,, p. 182, pl. xxxi. fig. 1.
Habitat.—Station 188, Arafura Sea, south of New Guinca; September 10, 1874 ;

lat. 9° 59" 8., long. 139° 42" E.; depth, 28 fathoms; bottom, green mud.

The only specimen taken was about 25 mm. (1 inch) in length, and had all the pleo-
poda in a very feeble and immature condition; just budding. From its young aud
imperfeet character I have not been able to determine the sex to which the animal
belongs.

Aretus, Dana.
Segllarus (prrt.), Fabr., de Haan, et Auct.

This genus was established by Dana to contain several species that differed from the
typical Scyllarus in having the external antennze separated widely from each other, in
having no ecphysis attached to the second pair of gnathopoda, and in having nineteen
branchi® instead of twenty-one, as exist in Seyllarus.

It corresponds with the fifth subgenus of De Haan's genus Seyllarus.

Geographical Distribution—This genus is found sparsely all over the nortbern
hemisphere, in the warm temperate regions. Arctus wrsus is found on the European
shores as far north as the south coast of Devon and Cornwall, and south as far as the
Mediterrancan.  Aretus pygmaus and Aretus immaturus are from the Canary and Cape
Verde Islands, and Arctus orientalis is from the Philippine Sea. Arctus americanus
has been found on the western coast of North America, Aretus vitiensis in the seas about
the Fiji Islands, and Arctus sordidus, and Avetus haani in the seas about Japan. There
is among the late General Hardwick’s drawings, in the possession of the Plymouth
Institution, the figure of a species resembling Arctus pygmeeus, specifically named
ceylonensis, after the locality where it was found, but I am not aware of its having been
described.

Thenops scyllariformis, recorded by Bell ' as having been found in the London clay,
exhibits scarcely a feature that is not common to Aretus.

Aretus sordidus, Stimpson (P1. IX. fig. 3).

Arctus sordidus, Blimpsom, Proc. Acod. Nob. Sci. Phil,, January 1860; Prodromus, &c., p %5
Crust. Macr.
Carapace as long as wide at the anterior angles, Median crest bicuspidate ; anterior
cusp close behind the frontal margin; sccond much more elevated and larger than the
! Palwont. Soc. Trans., pl. vii.



REPORT ON THE CRUSTACEA MACRURA. 67

first, having the anterior cxtremity on a line with the posterior margins of the orbits.
A third point is scarcely clevated above the dorsal surface, and corresponds with the
posterior margin of the cervical sulcus. The lateral crests traverse the inner wall of the
orbits, and arc furnished with two small teeth above the eyes and one a little remote
posteriorly. The extraorbital crests form the lateral angles, which are produced anteriorly
beyond the intero-orbital angles. Two teeth, formed rather by excavations in the margin
than by projection of substance, exist along the lateral margin, one immediately posterior
to the line of the orbits, the other at some distance posteriorly.

The somites of the pleon form dorsally an obtuse ridge, and the telson is slightly
longer than broad, and terminate in a rounded membranous margin.

Length, male 70 mm. (2°8 in.); female 75 mm. (3 in.).

Huabitat.—Station 192, off the Ki Islands, Arafura Sea; September 26, 1874 ; lat.
5° 49’ 15” 8., long. 132° 14’ 15” E.; depth, 140 fathoms ; bottom, blue mud.

The surface of the animal is protected by a very thick and short pilose substance,
which is more conspicuous on the carapace than on the pleon, and gives it in its perfect
condition a smooth velvety appearance, beneath which the integument is ornamented with
small and slightly elevated prominences. These are arranged symmetrically on the
carapace, while on the pleon they are so displayed that the interstices form symmetrical
arborescent figures, the main branch of which traverses each somite from the lateral
margin to the dorsal centre, but is not continuous across.

The telson is ealcareous halfway down the lateral margins, where it terminates in two
sharp points, whereas in the median line the calcareous portion does not extend beyond
one-fourth. The membranous division penetrates into a deep excavation in the median
line.

The eyes are implanted in large deep circular orbits, surrounded by a strongly-defined
ridge.

The first pair of antenn is slender, but the first joint is more robust than the others,
it also widens at the base, on the upper swrface of which' may be distinctly seen a
small semicircular notch or foramen, the entrance to the auditory apparatus.

The second pair of antennz has the fourth or terminal joint fringed with five pro-
minent cusps (the outer, which is the broadest, is hidden beneath the margin of the second
Joint), tipped with a small tubercle or point, and one smaller cusp on the inner margin,
these arc all fringed with ciliated hairs; the third joint is short and narrow, while the
second is broad and flat, the diagonal ridge being conspicuous from the absence of the
pilose covering rather than from its elevation; the anterior or inner margin has two
pointed cusps or teeth, and so has the outer.

The first pair of pereiopoda is short, thick, strong and simple. The second is similar,
but longer and less robust. The third differs from the second in having a thin flat
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marginal process extending from the carpal articulation to a sharp anteriorly-directed
cusp or rudimentary pollex, and so forms with the dactylos an imperfectly sub-chelate
appendage. The fourth pair is more slender than the third, and the fifth is slighter and
shorter than the fourth, and in the male terminates in a simple styliform dactylos,
while in the female it forms a small chela.

The anterior pair of pleopoda (g, ¢ ) consists of two large pear-shaped, unequal,
foliaceous plates, on a short basal joint in the female; while in the male (g,2) the
foliaceous plates are reduced in size. The three following pairs (», ¢ ) in the female
consist of one very short basal joint supporting one long, slender, three-jointed branch,
the ova carrier, and a small foliaceous plate, all being of the same relative proportions,
whereas in the male (», 3 ) the foliaceous plate is retained while the long three-jointed
ramus is reduced to a rudimentary process, and decreases in size with each succeeding
posterior somite.

Observations.—The distinction of this species from Awretus wrsus® of the European
seas is scarcely appreciable. Dr. Stimpson records his type specimen from Hong Kong,
while those of the present collection were taken in Arafura Sea. Of the specimens
brought home by the Challenger one was a male and two were females. The latter were
slightly larger than the former, but they otherwise agree in their general aspect, except
in the formation of the posterior pair of pereiopoda.

Aretus orientalis, n. sp. (P IX. fig. 4).

Carapace tuberculated along the median dorsal line and branchial regions, and also
transversely along the posterior margin of the carapace and somites of the pleon. Anterior
margin of the ultimate joint of the second antenna furnished with five cusps; the
antepenultimate with several small teeth on the inner and outer margins.

Length of male, 84 mm. (2°4 in.); female, 59 mm. (3'4 in.). Diameter of ovum, less
than 03 mm. (0012 in.).

Habitat.—Station 209, between Bohol and "Zebu, Janvary 22, 1878, lat. 10° 14 N,

long. 123° 54’ E.; depth, 95 fathoms; bottom, blue mud; bottom temperature 71° F.
Two specimens were got.

Female.—The length of the carapace is equal to the distance between the anterior
extra-orbital angles; the median ridge is well defined, but not very prominent; the
subrostral point is scarcely determinable; the gastric is more prominent, having, more-
over, a small double tuberculation anterior toit; the posterior or post-cervical prominence
is equal to the preceding, and continues in a line to the tuberculated ridge corresponding

! Dana having given to this genus the name of Arctus, I have thought it right to revert to the specific name of

ursus instead of using that given to it by Herbst, t. xi. p. 83, pl. xxx. fig. 2, omitting the second name of minor
for convenience.
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with the anterior margin of the post-cardiac sulcus; the lateral longitudinal ridges ave
conspicuous but not very clevated, they are anteriorly smooth and posteriorly tuberculose,
and except for the cervical depression, are continuous from the inner canthus of the orbits
to the posterior margin of the carapace. The anterior extra-orbital angles are prominent
and project considerably beyond the orbits, and the lateral margin of the carapace is
divided by two depressions, the anterior corresponding to the cervical suleus, the other
posterior to it. The carapace generally is ornamented by a number of low tubercular
prominences most abundant on the branchial, sub-hepatic and gastric regions; on the
cardiac border they are regular and closely packed, while on the post-cardiac margins
they are smaller and more regularly distributed; along the branchial regions they corres-
pond in a line with the upper and lower margins, and disappear altogether on the lower
or inflected surface.

The pleon is also tuberculated, the tubercles running transversely on each somite,
from the median ridge to the coxal plates, in two parallel lines, and are generally
smaller than the tubercles on the carapace.

The eyes are considerably within the lateral margins of the carapace.

The first joint of the first pair of antennze reaches to the extremity of the second joiut
of the second pair, and has its base rather largely developed; the second joint reaches to
the extremity of the terminal joint of the sccond pair, while the third is but little shorter
than the preceding joint.

The second pair of antenna has the fourth or anterior joint adorned with five cusps
ou the anterior margin, and a smaller on the internal, all of which are thickly fringed
with hair, The first joint is narrow; the second has two lurge, and one or two less
vouspicuous teeth on the outer margin, and four or five small teeth on the anterior
margin; the diagonal ridge is slightly curved and projects as [far as, if not slightly
beyond, the extremity of the most anterior cusp of the anterior joint; the whole surface
being covered with a thick pilose fur. The ventral surface of the pereion is sparsely
covered with short fur.

The first pair of pereiopoda is short, robust, and simple, adorned with a row of hairs
along the upper and lower margins of the propodos.

The second pair is longer than the first, and has the propodos broad and Hat;
the upper surface is adorned with a row of hairs, as is also the lower margin; while on
the latter the hairs continue along the same margin to the extremity of the basis.

The third pair of pereiopoda has the propodos broader and longer than the second,
and is fringed with hairs on the upper and lower margins, as is also the upper margin of
the dactylos on the inner and outer sides.

The fourth pair of pereiopoda is slender and longer than the third pair, having the
dactylos very long and furred with long hairs on the upper margin.

The fifth or posterior pair is shorter than the fourth, equally slender, and terminates
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in a well-formed chelate extremity in the female (o, 2), of which the dactylos is longer than
the pollex, and is also fringed with the hair on the upper surface.

The anterior pair of pleopoda is large, oval, and foliaccous. The others consist of
a small outer foliaceous plate and a long slender three-jointed branch, which supports and
curries the ova during gestation.

The male differs from the female in being about one-fourth smaller. It has the third
pair of pereiopoda with the propodos broad as in the female, but not so broad as the
second pair, where, as in the female, it is larger; and the fifth pair has the dactylos long,
slender, simple, and almost as long as that of the fourth (o, ).

The anterior pair of pleopoda is slender and foliaceous ; the three following pairs are
rudimentary, and decrease in size with cach succeeding somite.

Aretus tuberculatus, n. sp. (Pl. X. figs. 1, 2).

Dorsal surface of the pleon furnished in the median line with a row of large nodulated
tubercles, one corresponding to each of the four central somites, the second and third
being very elevated, the latter cowspicuously overhanging posteriorly, and laterally
thickened.

Length, 50 mm. (2 in.).

Habitat.—Station 190, hetween New (uinen and Australia, September 12, 1874;
lat. 8° 56’ S., long. 136° 5° E. ; depth, 49 fathoms; bottom, green mud.

Carapace quadrate, scarcely longer than broad. Median crest formed by a double line
of tubercles, flanked by a longitudinal row on each side, and divided into four sections,
the anterior or rostral, the gastric, cardiac, and post-cardiae. The gastric rises higher
anteriorly than the rostral, and the cardiac higher than the gastrie, from which it is
separated by u deep cervical suleus; gradually declining posteriorly it is separated from
the post-cardiac section by another sulcus that traverses the carapace from the post-lateral
angle on one side to that on the other. The median crest of the post-cardiac section is
not elevated higher than the rostral section. On each side, commencing with the inner
canthus of the orbits, a longitudinal ridge formed of strong tubercles extends to the
posterior margin, being bisected by the deep cutting of the ecervical sulcus a short distance
behind the orbits. The outer or branchial region of the carapace is strongly marked with
anteriorly directed tubercles, placed in longitudinal rows.

The pleon is marked by a tuberculated ridge that traverses the median line, reaching its
highest level at the third somite, where it is produced into a large, tuberculated, laterally-
compressed knob that extends anteriorly and posteriorly beyond its base and forms a
distinguishing feature of the species. The central ridges on the fourth and fifth somites
are of a similar character, but less important; there is no central ridge on the sixth.
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The first somite is smooth, being, all but the elevated posterior margin, covered by the
margin of the carapace when extended. The second somite is also smooth except for the
central dorsal ridge and a deep sulcus traversing it from the boundary of the coxal plate
transversely to the median ridge. The other somites correspond, but posteriorly the
suleus decreases and the smoothness is changed for a more tuberculated condition, which
on the posterior margin increases to a regularly crenated edge, which is conspicuous in
the fourth, fifth, and sixth somites. The lateral margins or coxal plates are tuberculated
on the dorsal surfaces, and the posterior edges are slightly crenated. The telson is
tolerably smooth and free from tuberculations; the anterior division is calcareous, the
posterior is membranous,

The eyes are implanted in circular orbits fringed with small cilia.

The first pair of antenne is slender and longer than the second.

The second pair of antenne has the terminal joint fringed with seven prominent cusps,
the smallest of which is on the inner margin, the others on the anterior. The penultimate
joint is small and narrow, while the next is broad and diagonally produced to a point that
projects on the outer side of the terminal joint and extends as far forwards as the extremity
of the most anterior cusp. The prominent angle of the second joint is continuous with
a strong ridge that extends to the base and separates the joint into two divisions, the
outer of which is depressed, and has the margin fringed with four strong cusps.

The first pair of pereiopoda is simple in form, short and robust. The three succeeding
pairs are sub-equal and moderately long, while the fifth pair is shorter, more slender,
and chelate in the female but simple in the male.

The anterior pair of pleopoda has two branches broadly laminar in the female,
but long and narrow in the male. The second pair has one ramus, long, slender, and
three-jointed, the other short and foliaceous in the female, gradually decreasing in size in
cach succeeding pair of appendages. In the male these same orgaus are little more than
rudimentary.

Arctus ytmmaturus, n. sp. (Pl. X. fig. 3).

Carapace generally smooth, but showing slight indications of a central ridge with a
gustric projection. The cervical sulcus is obscure except where it deeply divides the
lateral and branchial ridges on either side. The lateral ridges are broken into a row of
narrow tubercles extending to the posterior margin of the carapace. A few imperfectly-
developed tubercles are faintly visible under a lens on the genital and cardiac regions.

The pleon is smooth, with a slight central prominence, but without any arborescent
configuration of the dorsal surface,

The eyes are implanted in circular orbits within the lateral margin, which is slightly
serrate from the anterior to near the posterior angle of the carapace.
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The first pair of antenna has the first joint short, broad and conical, the second and
third slender, the terminal joint reaching beyond the extremity of the second pair.

The second pair of antennge have five cusps on the anterior margin and two on the
inner, and is nearly free from cilia. The second or first free joint is armed on the outer
margin with three points or teeth and three on the anterior margin, while the longi-
tucinally-oblique ridge is slightly dentate.

The first pair of pereiopoda is larger than the others, and the posterior has a large
sharp, curved tooth (fig. 3”) projecting backwards from the posterior angle of the coxal
ridge of the podal socket of the ventral plate.

The three anterior somites of the pleon are without pleopoda, those of the second and
third being either accidentally absent, or not yet developed. Those of the fourth and
fifth somites consist of two long sub-foliaceous bLranches on a tolerably long stalk. The
inner ramus carries a single stylamblys.

Length, 19 mm., (0°75 in.).

Habitat.—The specimen from which this description is taken was dredged off Cape
Verde, hut neither station nor depth ave recorded.

Observations.—Two other specimens werve taken off (Gomera, one of the Canary
Islands, in 75 fathoms of water, associated with Arctus pygmeaens, with which they have
several points in common, that suggest from their association that they might be the
males of that small species. They agree in the general form of the second pair of
antenna, the absence of hairs being attributable to sexual variation or to having been
worn away by friction and use. Both have minute specks of pigment, more especially on
the plates of the second pair of antenna, but they are considerably more conspicuous
on Arctus pygmaus than on Aretus immaturus. The absence of dorsal ornamentation
might also be attributed to sexual difference, but [ am not aware of such variation to
any great degree in the genus, though in Jbaccus the separation is quite as apparent and
important. ’

The reason why I came to the opinion that Arctus inmumaturus is the young of some
other form rather than the male of A»ectus pygmaus, with which it almost corresponds in
size, being but a little smaller, depends upon the structure and form of the pleopoda. In
Aretus pygmeus these appendages agree in structure with those of the adult females of
other known species; but in Awretus immaturus they agree more with the pleopoda of
the males of other types than with those of any species of the genera.

The two sub-foliaceous plates, thickly fringed with long ciliated hairs, the inner of
which carries a stylamblys, vary in the three specimens, and in one, apparently the most
mature, it is half the length of the branch to which it is attached, and the extremity is
covered with small cincinnuli, perhaps the rudimentary condition of hairs which in the
females hecome the important points for the attachment of the ova,
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Avrctus pygmaus, n. sp. (Pl X. fig. 4).

Female tuberculated on the cardiac region. Upper lateral margin of the branchial
region marked with a row of tubercles, Somites of the pleon transversely furrowed, with
anterior and posterior margins ornately scalloped.

Length, 22 mm. (0°875 in.).

Habitat.—Station VIIp, off Gomera, one of the Canary Islands, February 10, 1873 ;
lat. 28° 35’ N., long. 16° 5" W.; depth 78 fathoms; bottom, voleanic sand.

Carapace longer than the width between the anterior extra-orbital angles. Sub-rostral
point small ; gastric and epigastric slightly elevated ; the latter is continuous with a
series of flattened tubercles that form the central ridge, broken only by the imperfectly
defined cervical sulcus. The lateral ridges are strongly marked and elevated, commencing
at the inner canthus of the orbit, and continuing unbroken to the cervical sulcus,
posterior to which the ridge is continued in the form of a series of double tubercles to
the latero-posterior margin of the carapace. The anterior extra-orbital angles are
prominent, but in close contact with the wall of the orbit; the lateral margin shows no
evidence of the cervical depression. The carapace is adorned by a number of flattened
tubercles chiefly aggregated between the branchial and cardiac regions. On the former
region they exist only as a row along the inferior margin, while on the cardiac border
they traverse the width of the dorsal surface as two double rows separated by a narrow
post-cardiac sulcus.

The pleon is smooth, with scarcely any median dorsal elevation, on each side of
which an arborescent line of depression traverses the surface from the coxal margin to
the central ridge, dividing the somite into two unequal portions, and terminating on the
anterior margin near the centre, leaving between the two extremities a longitudinal
ornamentation of flattened semicircular plates.

The eyes are round and near the lateral margins of the carapace.

The first pair of antenns has the first joint tolerably robust, the others slender.

The second pair of antennz has five cusps on the anterior and two small ones on the
inner margins, copiously fringed with plumose hairs. On the inferior surface of the
externo-posterior margin is a row of small cell-like organs. The second joint has the
anterior margin dentate and two stronger teeth on the outer margin; the oblique ridge
is strongly prominent, but does not extend so far as the anterior margin of the terminal
joint, :

The first pair of pereiopods is robust; the three succeeding are sub-equal and
cylindrical, without any enlargement of the propodos; the fifth pair is unfortunately
broken from the basal joint in our unique specimen.

The first pair of pleopoda is, 88 in larger adult forms, foliaceous, and the succeeding
pairs have one branch small and leaf-like, and the other rigid and styliform.



74 THE VOYACGE OF H.M.S. CHALLENGER.

Observations,—This specimen carries a large number of ova containing cembryos
that are far advanced in development, a circumstance that has enabled me, after much
trouble and care, to determine the form of the brephalos.

The ovum is about 03 mm. (0-012 in.) in diameter, and is perfectly round. By the
ald of liquor potassee I was able to make out the form of the eyes, since they were
projected on long stalks. The onter or second pair of antennz is small and cylindrical,
but the first or inner pair I could not determine, nor the exact form of the carapace, and
I am therefore doubtful whether it only covers and protects the cephalon as in the
brephalos of Palinurus, or overlies the pereion also, as figured by De Huan in his species
of Phyllosoma guerini, which has all the appearance of heing a more advanced stage of a
young Seyllarus or Thaccus.

Three pairs of pereiopoda are well advanced, and earry a basecphysis or hranch
springing from the extremity of the sccond or hasisal joint, which is also well developed
in the two anterior pairs, but represented only by a small bud-like process in the
third.

The pleon is short and rudimentary. The entire brephalos, when outstretched at the
period of extraction from the egg, was about 0°5 mm. (002 in.) in length, measuring from
the frontal margin between the eyes to the telson, and resembles the Phyllosomn
of Palinurus in its general appearance.

This species was taken on the 10th of February 1873, in 78 fathoms of water, with
two smaller specimens that I am inclined to consider as immature forms of another
species, the reasons for which are given in the description of Aretus immatuirus.

The temperature of the bottom water is not recorded, no temperature sounding
having been taken at this station.

Family PavLiNuriD &

Carapace longitudinally sub-cylindrical, ophthalmopoda having orbits only partially
excavated in the cephalon, second pair of antenns terminating in a long rigid multi-
articulate flagellum.

This family forms the tribe of *“ Langoustiens,” which contains but onc genus Paltnurus,
and this Milne-Edwards has in his Histoire des Crustacés divided into two subgenera,
“ Langoustes ordinaires,” of which Palinurus vulgaris is the type, and * Langoustes
longicornes.” This latter he again subdivides into—(1) those species which have the
pleon transversely furrowed, of which Palinuirus guttatus is the type; and (2) those in
which the pleon is not furrowed, of which Palinurus jfusciatus is the type.

More recently Dr. Camil Heller, in his volume on the Crustacea which were taken
during the cruise of the frigate “ Novara,” has, like Milne-Edwards, arranged the species
under one genus, which he places in two divisions, as follows—
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I. Those corresponding to the *“ Langoustes ordinaires ” of Milne-Edwards, including
the subgenus Pelinurus of Gray. This he again subdivides into—

A. Those which have the rostrum dilated, bipartite, having the processes flat,
with the anterior margin spinulose, of which Palinwrus trigonus, De Haan,
(Linuparis trigonus, Gray) is the type.

B. Those which have the rostrum simple, acute, and spiniform. This division
is again subdivided into— -

A. Those which have the first pair of perciopoda longer than the
succeeding pairs—Palinurus longimanus, Edw.

B. Those which have the first pair of pereiopoda equal to or shorter than
the succeeding pairs—

a. Those which have the somites of the pleon with a transverse
furrow. This is again divided into—

a Those which have the lateral frontal horns unarmed
above and denticulated below—Palinurus vulgaris.

b Those which have the lateral frontal horns
unarmed above and below—Palinurus E{tfmtdu
Lam. ; Palinurus frontalis, Edw.

B. Those that have the somites of the pleon not transversely
furrowed— Palinurus hiigelii, Heller.

Il. Those which correspond with the “ Langoustes longicornes” of Milne-Edwards
and the subgenus Panulirus of Gray. These he again divides into—

A. Those that have no transverse furrow on the pleon, the species of which
are Palinurus fasciatus, Fabr,; Palinurus ornatus, Bosc; Palinurus
sulcatus, Lam,

B. Those which have a transverse furrow.

A. The first antennal somite armed with two teeth—Palinurus
gultatus, Latr. ; Palinurus japonicus, De Haan.
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B. The first antennal somite armed with four teeth.
a. Four ronical teeth remote.

@ Teeth tolerably large, equidistant, and forming
a quadrangle.

* (arapace spinose all over—Palinurus
spinosus, Edw. ; Palinurus americanus,
Edw.

*#% (‘arapace spinose anteriorly, tuberculated
posteriorly — Palinurus interruptus,
Randal.

b Teeth minute, scarcely approximate on the
median line, anterior and posterior much more
distant— Palinurus argus, Latr.

B. Four conical teeth approximated and connected at the
base—Palinurus ehrenbergi, Heller ; Palinuius penicil-
latus, Olivier.

¢. First antennal somite armed with eight teeth— Palinwrus dasypus,
Fabr. ; Palinurus burgeri, De Haan.

In the classification of the several gemera which belong to this family the three
authors, Edwards, Gray, and Heller have made the two great divisions dependent
chiefly upon the one having a central rostrum to the frontal margin of the carapace,
and the flagella of the first pair of antennee short, while in the second there is no central
rostrum and the flagella are long.

However, there appears to me to be a great natural distinction between the form
known as Palinurus lalandii, Lam., in which the frontal rostrum is so far advanced and
depressed as to unite it with the upper surface of the somite of the second pair of
antenng, thus enclosing the ophthalmic somite within an orbital chamber, instead of
leaving it exposed as in Palinurus vulgaris, in which the rostrum is reduced to a short
pointed process. This also appears to me to be the case in Heller’s species of Palinurus
hiigelii, but since Heller has not mentioned it in his description, nor shown it in his figure,
I am precluded from asserting this with confidence.

It appears therefore that Palinurus lalandii should form a.haparate genus (Palimstus)
gradually leading to Synaxes, and so on to the family of Astacids, according to the
arrangement here followed and indicated on p. 56.
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Panulirus, Gray.

This name was given by Dr. Gray to that division of the genus which Professor Milne-
Edwards designated ‘ Langoustes longicornes.” It consists of those species in which
there is no central rostriform tooth, which have the ophthalmic somite exposed and

Fia. 5.—Daran] view of Pandires, Fii. 6.— Lateral view of Panlivus,

membranous, the first antennal somite produced considerably in advance of the frontal
margin, which is generally armed with strong teeth in the adult (as shown in the
accompanying woodcuts), and in which the terminal filaments of the first pair of antennse
are long and slender. This genus may conveniently be divided into :—

Those species that have no transverse groove on the pleon—
Panulirus fasciatus, Fabr.
" ornatus, Bose.
”» sulcatus, Lam.

Those that have a transverse groove on the pleon—
Panulirus guttatus, Latr.

" Japonicus, De Haan.

" spinosus, M.-Edwards.

" americanus, M.-Edwards.
" interruptus, Randal.

»  argus, Lat,
. ehrenbergii, Heller.
2 Pﬂ'ﬂ-‘iﬂiﬂﬂﬂﬂs, OIIVi'El'.

" daw, Lat.
» burger:, De Haan.

Geographical Distribution.—There are a large number of species in this genus, but
they are mostly confined to the Indian and Pacific Oceans, ranging from the Mauritius,
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where Panulirus ornatus exists, as the most southern and western station, to the shores
of India and Japan, where Panulirus japonicus, Panulirus burgert, and Peonulirus
tasciatus are found.

Panulirus guttatus (Latreille).
Pulinurus guflatus Latr,, Avn. du Mus,, iii. p. 393.
" »  Milne-Edwards, Hist. des Crust., t. ii. p. 297, pl. xxviii. fig. 1.

“ Antennular somite armed with two very large conical teeth sometimes preceded by
two rudimentary spines. Carapace very spinous; two spines upon the median line of
the gastric region, near the base of the rostral horns, and on each side of these last,
upon the anterior border of the carapace, are two teeth nearly as large as they. Anterior
border of the epistoma is armed with three subequal conical teeth, separated by a series of
small teeth. Peduncle of the outer pair of antenna very spinous below, second pair of
pereiopoda a little longer than the others. Pleon smooth and presenting near the middle
of each somite a transverse piliferous groove, which is not interrupted upon the median
line in the three first somites. The lateral horns of the pleon are produced to a single
tooth. The colour of the animal is green with numerous circular yellow spots ;
penultimate joints of the perciopoda longitudinally striped with green and yellow,

“Length 7 to 8 inches.

“ Halbitat,—Antilles.”—Milne-Edwards, loc. eit.

Panulirus guttatus, var. (Pl. Xa.)

Antennular somite armed with two sharp conical teeth on the anterior border. Dorsal
surface smooth ; three small sharp teeth on the median line on the gastric region, and on
each side two large supra-orbital teeth, (called rostral horns by Milue-Edwards) sharply
pointed and directed forward above the base of the ophthalmopoda ; behind these are two
other important but not very large sharp teeth, and a row of smaller and gradually
decreasing teeth, sharp at the point but large at the base, is continued to the posterior
marginal suture of the carapace; these are more conspicuously determinable in the
female than in the male. There is a large and well-developed tooth within the anterior
margin, corresponding to the first antennal tooth in the typical structure, and another
corresponding with the outer antennal tooth of the same ideal type ; these two teeth are
probably those that Milne-Edwards describes as being the two large teeth on the anterior
border. The frontal margin of what Professor Milne-Edwards calls the epistoma, but
which appears to be demonstrable as the first or coxal joint of the second pair of antennz,
is armed with three subequal conical teeth, separated by a series of four small teeth on
each side of the central one. Peduncle of the outer antennze armed with short spine-like
teeth, more numerous on the upper surface than on the lower, which is also smoother.
Second pair of pereiopoda, a little longer than the others
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Pleon smooth and presenting near the middle of each somite a transverse piliferous
groove. That on the first somite correspouds with the posterior margin of the carapace ;
the hirsute line is anteriorly directed, and continuous from side to side. That on the
second somite has the hairs directed posteriorly and is indented in the median line. The
third is also indented in the male and interrupted in the female. The fourth and fifth are
interrupted in both male and female, and the sixth is continuous and wavy. The lateral
margin of the somites of the pleon is produced to a large, sharp, posteriorly curved tooth
and a posterior rudimentary one.

The colour of the specimen, so far as 1 can judge from those preserved in spirits, is
purple in the male and brown in the female, with numerous yellow spots on the pleon.
All the joints of the pereiopoda, except the dactylos, are longitudinally striped with yellow
lines,

Length of male, 190 mm. (75 in.).

Length of female, 150 mm. (6 in.).

Habitat.—St. Paul's Rocks, Atlantic Ocean, August 1873.

Specimens in the British Museum are recorded from West Indies, the Isle of France,
and a variety from New Holland.

In the diagnosis of our variety | have compared it in detail with that of Milne-
Edwards for the purpose of convenient reference.

The ophthalmic somite is rudimentary or only represented by membranous tissue, at
the lateral extremities: of which the ophthalmopoda are situated.

The first antennal somite is projected from the lower margin of the ophthalmic hori-
zontally forwards, where it is armed with two anteriorly directed sharp-pointed teeth,
whence the somite dips suddenly downwards and supports the first pair of antenna.
The second antennal somite cannot be differentiated from the carapace which overrides it.

The carapace is armed with two large supra-orbital teeth, one over each eye, sharply
curved and anteriorly directed, also on the frontal margin a sharp and well-developed first
and second antennal tooth. Posterior to and at the base of the supra-orbital tooth is
second well-developed tooth of similar character, but smaller, and between them are three
small teeth longitudinally situated in the median line; over the surface of the carapace
large-based and sharp-pointed teeth are sparsely scattered, and between them the surface
is covered with large granulations, the anterior margin of each granule being furnished
with a few anteriorly directed small hairs, which are more conspicuous on the female than
on the male. The cervical groove is well-defined in the male but less so in the female.

The pleon is smooth and has the lateral margins produced to long teeth, one corres-
ponding with each somite, added to which is a smaller tooth situated near the articulation
with the succeeding somite, The sixth somite has the posterior margin dorsally fringed
with numerous small teeth.
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The telson is quadrate, with the base calcareous, longer at the sides than in the
median line, posterior margins fringed with small teeth ; posterior division membranous.

The ophthalmopoda are short and thick and united to the membranous somite by a
narrow articulation.

The first pair of antenns is smooth, slender and cylindrical. The first joint is the
longest, the second the shortest, and the third is but little longer than the second; the
terminal flagella arc nearly as long as the peduncle, and together they equal the cara-
pace in length. The entrance to the acoustic apparatns is by a diagonal fissure,
protected by small hairs, on the upper surface at the base of the first joint.

The second pair of antenne is a little longer than the entire animal. The first joint
of the peduncle is fused with the metope, the second joint has only one sharp tooth
below and two above, one being on each side of the posterior articulation; on the inner
side an efficient stridulating organ exists (fig. ¢). The third joint is armed with several
sharp teeth on the upper surface, but none that are important on the lower. This is also
true with regard to the fourth joint. The flagellum is long, rigid, slender and tapering, it
is armed with spines or sharp teeth situated in longitudinal and transverse rows, those on
the upper surface are both larger and closer together than those on the lower,

The oral appendages corvespond with those of the genuns generally.

The pereiopoda are simple in structure and uniform in character; the first pair is the
most robust, the second is the longest, the others gradually decrease in length and thick-
ness. The dactylos of the anterior pairs is furnished with a thick brush of hairs that is
continued in a couple of rows of fasciculi of the same character on the under surface of
the distal extremity of the propodos.

In the female the posterior pair is peculiarly chelate. The propodos has a pollici-
form process developed at the lower distal angle, which antagonises a similar process
developed at the base of the lower surface of the dactylos; the two form a small but
efficient chela, while the dactylos proper is produced as in the preceding, from which it
differs only in being smaller in a proportion corresponding with those anterior to it.

In the male the anterior three pairs have the upper distal extremity of the meros
unarmed, and the last two furnished with a strong tooth.

In the female this tooth exists on all the pereiopoda. At the base of the first or
coxal joint, close to the articulation with the plastron, is the foramen of the oviduct,
which is very minute.

In the male the posterior pair of pereiopoda possesses in the same situation a large
opening that is increased in size by the nearer portion of the joint being enlarged into a
process projecting on the inner side.

In the male there are two small calcified tubercles on each side of the median line at
the posterior margin of the pereion, which are absent in the female.

There are no pleopoda attached to the first somite, while each of the four following
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carries a broad foliaceous pair, which is single in the male, and double-branched in the
female, in which the inner branch is triarticulate, the first joint stout and cylindrical, the
second short and foliaceous on the outer side, while the third is long, slender, and
terminates in a few hairs. It is this inner branch that carries attached to it the
numerous bundles of minute ova which in this one animal cannot number less than 60,000.

The posterior pair of pleopoda form the outer plates of the caudal fan and are
broad and equally foliaceous. '

Our specimens consist of one male and three females, only one of which was
carrying ova. On the females, particularly on one, there is a large mass of black pigment
uniformly deposited on each side on the ventral surface of the posterior somite of
the pereion, the object of which I do not quite understand, but assume that it may
be of similar nature to the white patches that are to be found attached to the same
parts in the female of Astacus at the conclusion of the rutting season.

Panulirus angulatus, n. sp. (Pl XI. figs. 2, 3, 4).

Lateral walls of the carapace perpendicular, forming right angles with the dorsal
surface ; the angular ridges are prominent and very strongly serrate with three or four
large teeth, the first being the largest, and anterior to the cervical suture, posteriorly
to which they are of less importance, gradually lessening as they reach the posterior
margin; on the gastric region are two rows of these small teeth; in the central line
behind the cervical suture, is an elevated boss or lobe surmounted by three strong
teeth, the posterior, which is broken in our specimen, being the largest ; behind these in
the same line is another boss or lobe with two teeth. Each somite of the pleon in the
median line supports two or three teeth on an elevated ridge, of which the central of
those on the second and third somites are the most conspicuous and prominent.

The specimen is undoubtedly a young animal, being only 836 mm. in length (1°5
inches) exclusive of the antennsm.

Habitat.—Station 219, March 10, 1875; lat. 1° 54’ 8, long. 146° 39’ 40” E.;
Eastern Pacific, north of New Guinea ; depth, 150 fathoms; bottom, coral mud ; asso-
ciated with Steyonia lsvis.

The carapace between the armature anteriorly to the cervical suture is smooth, but
granulated rather coarsely posterior to it ; the condition on the lateral walls is similar,
but the granulations posteriorly to the cervical suture run in parallel lines, radiating
from the upper anterior angle just behind the cervical suture. The teeth along
the lateral angle increase in size as they advance towards the anterior margin to the
upper and inner canthus of the orbit, where the terminal tooth overhangs the eye, forming
the upper surface of an imperfect orbit. There are no teeth between the supra-orbital
t-eetl} on the frontal margin, and none on the antennal somites.
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The ophthalmopoda are short and stout, placed at the extremity of slender attachments
which are not enclosed in a calcareous somite, but continue exposed in the median line.

The first pair of antenne has the first joint long, the second short, and the third
about half the length of the first; the flagella are subequal in length, the inner being
rather the longer and more slender, while the outer, slender towards the extremity,
becomes bulbous towards the base.

The second antenns are very long and rigid organs, the peduncular portion being
especially rigid, and the articulation between the third and fourth joints being oblique by
two-thirds the length of the fourth joint; the first and second joints are fused together
and support a phymacerite that is covered by the extremity of the second pair of
gnathopoda.

The mandible carries a small slender two-jointed synaphipod, the basal joint of which
is long, the distal one short and pointed.

The first pair of gnathopoda is short, and carries a baseephysis that reaches consider-
ably beyond the extremity of the dactylos.

The second pair of gnathopoda is long, slender, and serrate on the inner and lower
margins, and carries a basecphysis, the basal joint of which reaches to the extremity of
the ischium, and the terminal flagellum to the extremity of the carpos.

The pereiopoda are in our unique specimen all lost, having been broken off at the
basi-coxal articulation, excepting the last pair, which is long and slender, the meros being
strong and distally armed with a strong tooth on the inner angle; the earpos is long and
continuous with the propodos, which is nearly three times as long and terminates in a
straight and pointed dactylos.

On the under or ventral surface, the posterior somite of the pereion is armed with a
sharp tooth in the median line. The first somite of the pleon is trunsversely armed with
four teeth; the second, third, fourth, and fifth, with two each, all on their posterior
margins ; the sixth has two on the anterior margin, six (three on each side, of the median
line) near the centre, and four on the posterior margin.

The pleopoda are small, but not more so than usual in the male, as is this specimen ;
although the animal is very small, it appears to have arrived at its mature form.

Panulirus penicillatus (Olivier) (Pl XII. fig. 2).
Astacus penicillatus, Olivier, Encycl., t. vi. p. 343,
Pﬂ!ir::r;z; fmt'cr'flatua, Miloe-Edwards, Hist. des Crust., t. ii. p. 299 ; Olivier, Encyel., t. viii.
Habitat.—Our specimen was purchased in the market at Papiete, Tahiti. Specimens
in the British Museum are recorded from the Fiji Islands and the New Hebrides, where
the native name is “ Trichivaing.” H. Milne-Edwards gives the Indian Ocean for its
locality ; and Professor A. Milne-Edwards says that it has been taken at the Mauritius.
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There can be little doubt, I think, that this specimen, which is a male about nine
inches in length, belongs to this species. It possesses the chief character given by
Milne-Edwards. * Anneau antennulaire armé de quatre dents coniques trés grosses,
-divergentes et réunies 3 leur base en faisceau.” Tt also corresponds much in colour, for
although our specimen has been several years in spirits, it is still beautifully marked with
purple, blue, green, brown, and yellow, as in Lamark’s description of Palinurus versi-
color, which Milne-Edwards considers to be identical, and the legs are marked with longi-
tudinal stripes.

Though the geographical distribution of this species appears to be very extensive,
it seems to be chiefly limited to the southern and warmer seas. In the British Museum
there is a specimen supposed to be from the Red Sea, but this perhaps may be Palinurus
ehrenbergi, Heller, to which it bears some resemblance.

The branchial arrangement of this species corresponds more nearly with that of the
European form Palinurus vulgaris than with that of Palinostus (Palinurus) lalandit, a
circumstance showing that small branchial variation has generic value.

The mastigobranchize are without the peculiar curve or notch that exists in those of
Palinostus (Palinurus) lalandii, except in the case of the third siagnopod, which is
longitudinally rigid and bent or notched at the extremity, folds backwards through its
whole length and enfolds the podobranchial plume, as may be seen in P1. XII. fig. 2.

The arrangement of the branchiz is shown in the following table :—

Pleurobranchis, 1 1 1 1
Arthrobranchise, 1 1 2 2 2 2
Podobranchize, 1 1 1 1 1 -1
Mastigobranchie, 1 1 1 1 1 1 ..
h i k 1 m u o

Observations.—It is in this species that the interesting transformation of the
ophthalmopod into an appendage resembling an antenna was observed by Prof. A. Milne-
Edwards and described by him.! He says, “ guided by theoretical considerations, zoolo-
gists regard the movable eye-stalks, the appendages of the mouth, and the legs
of Crustacea, as being analogous organs (organes analogues), resulting from secondary
modifications, impressed on different members of a series of appendages of the same order
which represent each other mutually in the organism as a whole; but hitherto these
ideas were not supported by any fact which could be brought as evidence of the possibility
of the production of these various physiological instruments from one and the same
anatomical element.

“One such teratological case which I have observed in a Langoustes, Palinurus
penicillatus (Olivier), demonstrates the truthfulness of these ideas introduced into science
by Bavigny, and developed by M. H. Milne-Edwards.”

3 Comples rendus; t. lix, p. 710.
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“ On the right side, the appendages of this large Crustacean present nothing abnormal;
the protocephalic member or appendage of the first ring of the head usually forms an
ocular peduncle ; the deutocephalic member counsists of an antennule, and the appendage
of the third somite is the large or external antenna. On the left side, the second and
third appendages are symmetrical ; but the ophthalmic somite carries instead of an eye,
a long multiarticulate filament, resembling the terminal flagellum of an antenna. The
ophthalmopod has been preserved in its ordinary character at the base: even at its
extremity a rudimentary cornea exists, from the centre of which the flagellum to which
I allude originates and extends to the length of about four centimetres. It is multi-
articulate and furnished with hairs upon the superior and terminal portion, like the
inferior flagellum of the antennule.

“I know of no other example of a transformation of this kind among the Crustacea
or other Articulata. A number of monstrosities occur in the formation of dactyli
or phenomena of the same kind; but I have never seen an appendage present its
normal form on one side of the body and revert on the opposite side to the characters of
another organ. The interesting point to which I desire to draw the attention of
zoologists is not only the novelty of the occurrence, but also because it shows that in the
animal kingdom a kind of phenomena similar to those that we see in vegetables often
exists.

“When a leaf is transformed, it may be into a bract, a sepal, or a petal, &c., or
when a petal or a stamen may mutually revert to a leaf-like condition, these transfor-
mations realise in the animal as well us in the vegetable kingdom, the theoretic view
relative to the fundamental origin of parts susceptible to a reversion of different char-
acters, and on this subject I may recall the fact that among certain Crustacea, the
dactylos of the first pair of pereiopoda becomes normally multiarticulate and antenni-
form. The genus Mastigopus of M. Stimpson offers us a remarkable example.”

Palinurus, Fabricius.

The genus, as restricted by Dr. Gray and Dana, is here confined to those species which
Milne-Edwards ranges under the head of * Langoustes ordinaires,” in which the most
apparent characteristics are the presence of a small central rostriform tpoth or tubercle
that overhangs but does not cover or enclose the ophthalmic somite, which is generally
calcarcous, the form of the somite of the first pair of antenns which is anteriorly pro-
duced and laterally compressed in front (as shown in the accompanying woodcuts taken
from the type of the genus), and the shortness of the flugella belonging to the first pair
of antennse.

Geographical Distribution.—The genus as restricted in this description appears to be
confined to the northern hemisphere, Palinurus vulgaris, which is the type, is found on
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the European shores including those of the Mediterranean. Palinurus longimanus
comes from the West Indies. Palinurus trigonus, v. Siebold, from Japan, belongs to
Gray's genus Linuparis, no species of which is in the Challenger collection.

Fro. 7.—Dorsal view of Palinuras enlgaris, Fro, 8. —Latern] view of same.

The nearest approach in geological time is the little Palinurina pygmea described by
Miinster, from specimens found in the upper White Jura of Bavaria, and Palinurus
longipes, Miinster, from the Lias of England and the lithographic stone of Solenhofen.

Palinostus,' n. gen.

This genus consists of those species that have the rostrum anteriorly produced so as
to reach beyond the ophthalmic somite, and by its connection with the somite that carries
the second pair of antennz forming a channel for the protection of the ophthalmic

F10. 9.—Dorsal view of Palinosfus lalandii, Fro. 10.—Lateral view of same.

somite. The somite that carries the first pair of antenns is not produced beyond the
extremity of the rostrum (see accompanying woodcuts, figs. 9, 10).  First pair of antennee
furnished with two short flagella. Palinostus lalandii (Lamarck), Palinostus frontalis,
(Milne-Edwards), Palinostus higeli (Heller). '

! Tahirorreg, returning or going back, from a tendency to return to a form of Macrura in which the rostrum is
common ; chosen from & desire to secure a name that approximates in sound to that which it previously possessed.
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Geographical Distribution.—This restricted genus as far as known belongs to the
southern hemisphere. Palénostus lalandii ranges from the Island of Tristan da Cunha
to the Cape of Good Hope; Palinostus frontakis is found on the coast of Chili, and
Palinostus hiigelii was taken in the Indian Ocean.

Palinostus lalandii (Lamarck) (Pl XI. fig. 1; Pl XIL fig. 1).

Palinurus lalandii, Lamarck, MS., in Museum, Jardin des Plantes.
" " Milne-Edwards, Hist. des Crust., t. ii. p. 293.

11 " on Plr XL ﬁg. 1 ;-PI.- KII. ﬁg. ].

Rostrum depressed and rapidly narrowing anteriorly to the apex, which has a tendency
to curve upwards; just within the apex are planted two vertical processes (fig. 10, p. 85)
that securely grasp the rostrum on each side. These ealcified processes originate in the
anterior wall of the ophthalmic somite, which proceeds in a direct line beyond the vertical
processes, and terminate in an obtuse point on each side of the central line, corresponding
in length to the rostrum,

In Palinuwrus and Panulirus, the first antennal somite is largely developed and
forces the second pair of antennee widely apart ; in Palinostus lalandic it 1s reduced in size
and forced down below the second pair of antennwe, which meet and articulate above
it. The first or coxal joint, in all species of this family, is closely impacted and
anchylosed with the anterior wall or metope of the cephalon, and meets its fellow in the
median line beneath the rostrum ; it sends forth a process that articulates with a similar
one projecting from the lower and outer angle of the second joint; the upper and
inner angle of the same joint articulates with a process which projects anteriorly from
the first antennal somite, below the rostral points. This articulation is wanting in
both Palinurus and Panulirus, and instead of it, the process of the antenna pro-
jects above and carries a membranous fold over the antero-lateral walls of the largely
developed first antennal somite, under which lies the stridulating organ. This organ
is absent in Palinostus.

The first pair of gnathopoda has only six joints, the meros and ischium being
probably fused together into one which is short, thick, and scarcely longer than broad.
The carpos is short, triangular, and articulates laterally and bends suddenly ; the propodos
is broad and the dactylos short and wide ; the basal joint of the basecphysis is nearly as
long as the mero-ischial joint, and terminates in a long slender flagellum.

The second pair of gnathopoda consists of seven joints, the meros and ischium
being free and articulated near the centre ; the carpos articulates at the extremity; the
propodos is narrow, increasing slightly in length towards the distal extremity, which is
excavated to receive the long, narrow, and obtuse dactylos. The whole appendage is,
fringed with long hairs on the inner and distal surfaces.
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The basecphysis is short, the extremity of the flagellum reaching to half the length of
the meros. The mastigobranchia is broad, bifid, and supports a slender full-plumed podo-

branchia.
The branchise generally consist of large and well-developed plumes, arranged as in

the annexed table :—

Pleurcbranchism, v - 1 1 1 1
Arthrobranchim, . . . e 2 9 9 2 2 .
Podobranchie, . . . 1 1 1 1 1 1
Mastigobranchice, . . 1 1 1 1 1 1

h i k 1 m n o

The mastigobranchize have a peculiar notch or bend in the outer or posterior
margin ; in that of the second gnathopoda it is increased to a deep cleft. This curve or
excavation may Le only a specific feature, but inasmuch as it does not exist in Palinurus
vulgaris, it may be of generic value, a point that can only be determined when other
species are examined.

Habitat.—Station 1350, October 17, 1873 ; lat. 37° 25’ 30” 8., long. 12° 28’ 30" W ;
off Nightingale Island, Tristan da Cunha ; depth, 100 to 150 fathoms; bottom, hard
ground, shells, gravel. One specimen.

Length 248 mm. (10 in.}.

This species has been described under the name of Palinurus lalandii by Professor
Milne-Edwards, from a specimen of Lamarck’s preserved in the museum, but, as far as I
am aware, it has never been figured.

Two small specimens of what I believe to be the young of this species were taken
from the screw of the Challenger the day after she left the Cape of Good Hope. The
armature and ornamentation correspond with those of the adult. The specimen is
about 25 mm. in length, and appears to be perfectly formed in all except its sexual
characters. No foramen or opening could be detected on the coxa of either the third
or fifth pair of pereiopoda, whereas in the adult it is very conspicuous, more
especially in the male, where it is elevated on a prominent tubercle implanted close to
the pleural articulation.

This small animal is one of considerable interest, inasmuch as 1t shows that Palinurus
arrives at its complete external form when it has only grown to an inch in length, having
by that time undergone all its morphological changes. The brephalos having quitted the
ovum in a Megalopa stage, in the form known as Phyllosoma, about 1'5 mm. or 2 mm.,
in length, assumes the outward shape of its parent by the time it has reached the
length of one inch.

Yet, while I write, I have before me a Phyllosoma nearly an inch long, in which all
the characters of the brephalos as it quits the ovum of Palinurus are present, excepting
the addition of new limbs. The question must therefore arise, whether our knowledge of
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these animals is sufficient to warrant us in stating that all Phyllosoma are the young
of Palinurus, or some allied genus ; if so, 1t 1s .;-,ertainl}r remarkable that the brﬂphnlc}s
undergoes no change while it continues to grow from the tenth of an inch to an inch in
length, and that it then should undergo an immediate alteration, changing from a thin,
translucent animal, to one thick, solid, and perfectly robust.

Synazxes, Spence Bate.

Synaxes, Spence Bate, Ann. and Mag. Nat. Hist., ser. 5, vol. vii. p. 220.

This genus consists of those species in which the rostrum is produced anteriorly heyond
the extremity of the somite that carries the first pair of antennce, and unites with that of the

Fio. 11.—Dorsal view of Synaxes Fio. 12.—Lateral view of Synaxes.

second pair of antennz so as to make a perfect orbit, and covers the ophthalmic somite
as shown in the annexed woodcuts. The first pair of antennee carries two short flagella.

Synazxes hybridica, Spence Bate.
Symazes hybridica, Sp. B,, loe. cit., p. 220, pl. xiv. figs. 1-6.

No specimen in the Challenger collection.
Habitat.—West Indies.

_ Observations.—Palinurellus, v. Martens, according to that author differs from Synazxes
in having the posterior pair of pereiopoda chelate in the female, and Boas in his Studier

over Decapodernes Slegtskabsforhold, p. 183, considers it as the most primitive form of
the Palinuridee, and therefore nearer Homarus.!

Palinurellus gundulachi, Martens, was taken off Cuba.

Aramosternus, De Man, Professor Martens ? considers to be the same as Palinurellus.
Armosternus wieneckit, De Man, was taken off Sumatra.

Geological Range.—The genus Palinurina was established by Munster for species

LK. Danak. Videnak. Selsk, Skr., Rk. 6, Bd. i., 1880 ; Zool, Record. 1881
¥ Zool. Record, 1881, Crust. p. 20. S " 108, Grent. p. 20
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found in the lithographic stones of Solenhofen and the lias of Southern England, it has
the flagella of the first pair of antennz long, and all the pereipoda subequal, the first
pair not longer or more chelate than the others.

Palinurina pygmaa, Minst., Palinurine longipes, Miinst., and Cancrinus claviger,
Miinst., evidently belong to this family, aud probably also Arehaocarapus bowerbankii,
M‘Coy, from the London clay; the last is remarkable for the length of the first paiv of sub-
chelate pereiopoda and the prominent rostriform character of the frontal margin of the

carapace.
DEVELOPMENT OF THE PALINURID.E.

The species belonging to the genera of this tribe are among the largest of the Crustacea
Macrura, measuring as they frequently do some two feet or more in length. But
although their dimensions are so great, yet their ova are among the smallest, measuring
less than 1 mm. in diameter. As in most instances when the ova are small, their
number is correspondingly large.

The young when it quits the egg measures 1'5 mm. from between the ophthalmopoda
to the posterior extremity of the pleon. The legs, of which one single and four double
branched pairs are already well-developed and longer than the animal, and previous to
being hatched lie longitudinally rolled up, passing anteriorly between the ophthalmopoda
and reaching over the dorsal surface of the animal to the posterior extremity of the
cephalon. When it quits the ovum and throws off the first embryonic covering it
appears in the form of what was long believed to be a perfect animal, the Phyllosoma.
At this period, in specimens that I have taken from the ova of British species (Pl. XIIa.
fig. 1), the central ocellus is very conspicuous, and placed hetween the ophthalmopoda
which are largely developed and distinctly pedunculated, the ophthalmus being large and
massive, and the peduncle rapidly narrowing to a slender attachment. The two pairs of
antenns are only uni-branched, and as yet do not appear to be articulated. The
mandibles are present and perhaps one of the siagnopoda.

The pereion is not covered by the carapace but consists of six somites dorsally fused-
together, and carries five pairs of pereiopoda, of which the first is small, slender and
uni-branched ; the others are biramose, the second branch, articulating with the distal
extremity of the basis, is multiarticulate, consisting of six subequal joints including the
two basal, which are homologous with the coxa and basis.

The pleon is short, showing at the sides the divisions which mark the number
of its somites.

Unfortunately the young are very difficult to rear, and although they have been
occasionally hatched in artificial aquaria,' none have yet been known to pass into the
second stage of development.

" The late Mr, Alfred Lloyd informed me that in the aquarium at the Crystal Palace the young of the Palinurus
when first hatched hung in the water as a cloud in the form of an inverted pyramid for some time—two days, if I
remember correctly—and then gradually dispersed.
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No doubt there are large numbers in the sea, and these are occasionally taken, hut
though the adult is common® on our south western coast, yet the Phyllosoma form has
only been taken occasionally as solitary specimens. In the warmer latitudes they have
been more frequently captured, from the length of 15 mm. to that of 30 mm., hut
these being from different as well as distant localities are undoubtedly the young of
different species or perhaps even genera.

The smallest, and as we may suppose the youngest form (Pl XIIa. fig. 2), taken by
the Challenger off Samhoangan, is about 15 mm. in length, corresponding to that of the
young when it quits the egz. [t differs from the more immature form (fig. 1) that I have
taken from the ovum of the European species, in having the vitellus entirely absorbed,
and in having the various hairs that fringe the appendages liberated from the embryonic
case and freely extended. The central eye or ocellus is distinet; close behind (fig. 4)
and connected with it, is & small circular transparent body that I take to be a lens,
posterior to this again and lying transversely is a narrow line of rigid integument that
I take to be the ventral surface of the first or ophthalmic somite. It extends from the
base of ouc ophthalmopod to that of the other, where it probably Dblends with the
membranous articulation. The ophtbalmopod is long and eylindrical, and suddenly
expands at the base of the ophthalmus. On each side of the median line, a little posterior
to the ventral ridge of the first somite, are two small bodies that appear to be the nuclei of
a mass of nerve matter that surrounds them. This neural substance passes back in two
gradually narrowing lines, one on each side of the oral apparatus, from whenee I was not
able to trace it until it reaches the percion, where it reappears in the form of three
double lobes corresponding with the three posteriorly developed pairs of perciopoda.
The mandibles possess a rigid character and a long caleified tendon that extends nearly
to the base of the second pair of antenns. I have not been able to determine whether
the synaphipod be present, neither can I determine in this solitary specimen whether the
first pair of siagnopoda be developed. The first pair of pereiopoda consists of a small,
unbranched, well-formed appendage, it has only six joints, very short, and terminates
in a sharp pointed dactylos.

The second pair is also six-jointed, it is very much longer than the first, is biramose,
and terminates in a long and slender dactylos.

The third and fourth pairs of appendages are scven-jointed and resemble each other,
except that [ could only determine the presence of a long spine-like tooth at the distal
extremity of the ischium in the third pair, whereas in the fourth there is a prominent
one present on the basis, ischium and meros also. There is, moreover, a small branch
attached to the coxa; this is homologous with the mastigobranchia in the adult animal,
and exists on the third and fourth pairs of pereiopoda, but not, so far as I could deter-

! The late Mr. Laughrin of Polperro informed me that one man took, a short time since,as many as sixty-four
in one night off Kedgwith near the Lizard, and frequently as many as filty.
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mine, on any of the others, The pleon is short and without any evidence of possessing
appendages.

The specimen next in size is from the Celebes Sea (Pl XIIa. fig. 3) and is 7 mm. in
length. That is, it has increased in dimensions about five times without any very great
variation in form or growth of parts, and as there is in the development of separate
species of the same genus and generally in different gencra of the same family the same
structural characters, I shall consider the several specimens taken as being successive
stages in their relation to each other. . The ocellus is still very distinct, and the
ophthalmopoda have increased in length considerably and hecome biarticulate, one
articulation at the base and the second at the root of the ophthalmus, which is long and
pear-shaped. The first pair of antennze is Dbiarticulate hut not biramose. The second
shows evidence of becoming so, but not very conspicuously; at its:base a series of
cells are arranged in the form of a circle, and behind this the green gland appears
in an incipient stage. The hepatic lobes, which in the previous stages were large and
few, are here increased in number and- arranged in a series of cmea symmetrically
disposed on each side of the carapace, and which empty themselves into a longitudinal
duct that is united with the main viscera near the stomach and above the oral apparatus.

The mandibles are distinetly visible, sharp-pointed, and enclosed Dbetween the
cheiloglossa and the metastoma or posterior lip, behind which, and clasping it closely,
the first pair of siagnopoda is visible, in form somewhat resembling that of the adult.
The distance from this latter organ to the anterior margin of the pereion is considerable,
corresponding as this does with the posterior margin of the cephalon. At the anterior
angle of the percion is a pair of biarticulate appendages, short and rudimentary, the
second joint being shorter than the first. Near this is a second small but well-developed
pair of unbranched five-jointed limbs, a few hairs existing on the two terminal joints;
this is the first pair of gnathopoda. The next and three following pairs resemble each
other; they are biramose, rather longer than the animal, seven-jointed and carry a
long basecphysis. The next succeeding, or seventh pair of appendages is short and
feeble, being in an immature condition ; it is four-jointed and carries a small basecphysis.
Posterior to this pair and situated in the angle formed by the union of the pleon with
the pereion there is a small vesicle, the germ of another pair of appendages. The pleon
i8 small and without any evidence of the future appendages.

The next specimen, and one which has the appearance of being the young of the
same or a closely allied species, is from the West Pacific, and is about 14 mm., or double
the length of the preceding (Pl XIIs. figs. 1-3).

The central eye has become reduced in size. The ophthalmopoda are two-jointed.

_Th“ first pair of antenuns has become four-jointed and biramose, the smaller branch
ll!p_nnging from the distal extremity of the third joint. The second pair of antennse is five-
Jointed and exhibits on the metope or ventral surface near the base of the antennw &
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small circular foramen, the rudiment of the future phymacerite, connected with which is
the incipient green gland. The appendages of the mouth are assuming the permanent
form, but as yet I have not been able to determine the future synaphipod, but the calcified
tendon is scen as a long thread reaching to the second pair of antennze.  The first pair
of siagnopoda, so far as I can make out, is the ouly pair of oral appendages yet present.

The small two-jointed appendage attached to the anterior angle of the percion is
still a feeble and unimportant organ. The next in succession is unbranched and pedi-
form, but appears not to have increased in length or in importance.

‘The next five pairs are of the same relative value. The penultimate pair has
increased until in size and appearance it resembles the preceding pairs, while the ultimate
still remains in the form of a small clongated vesicle, to the proximal extremity of which
small muscles are attached. It is more distant from the angle that is formed by the
union of the pereion with the pleon than in the form shown in fig. 3, PL. XIIa.

The pleon exhibits on the ventral surface five pairs of marginal papillee that increase
but little in size posteriorly until the sixth pair, which is more developed and exhibits
signs of being pendulous and bilobed. '

The next specimen wastaken off Kandavu,one of the Fiji Islands,and is 15 mm. in length.

The difference between this specimen and the preceding is very slight, none being
appreciable in the progressive development, but the carapace is somewhat broader in
proportion to its length, which is probably due to its being the young of an approximate
or variable species.

Our next specimen in point of size, was taken at the Cape Verde Islands. It is
22 mm. in length, or 7 mm. longer than the previous one which was taken off the
Fiji Islands, It differs little in structure, but the oral appendages have approached
nearer to the pereion, and the other pairs assimilate to those of the preceding stage
except the posterior pair of periopoda which have increased in length but are still
unbranched, biarticulate, and in an immature condition. The pleopoda are all produced
as biramose appendages, the branches being each attached to a small basal joint. The
posterior pair is the largest, as might be anticipated from its carlier appearance and
future condition. The pleon has increased from 1 to 4 mm, in length.

The other specimens in the collection are from St. Thomas Island, West Indies.
There are three of the same species, one of which is 15 mm. in length and corresponds in
development with the preceding; another is 30 mm., and the third is 35 mm. in length;
a fourth specimen (Pl. XIIc. fig. 1) evidently belongs to another specics. None of these
probably are the young of those species which are known in the more western longi-
tudes, but their study must throw some light upon the relative growth of parts during
the development of the animal.

The length of the smallest of these specimens is double that of the largest of the preced-
ing, and consequently we should expect to find a considerable amount of progressive change,
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hut, remarkable as it may seem, this is not the case. Had these West Indian specimens
leen taken in the eastern seas, we should have been prepared to consider them as licing
of some known specics obtained there, from their resemblance in all important features,

The central eye has become relatively small and appears to be connected with the
earapace, or perhaps more correctly speaking is situated behind the somite that carries the
ophthalmopoda.  The ophthalmopoda, slightly deereasing in their comparative length,
are still two-jointed, and are now distinctly attached to a somite that is separated from
the carapace. The first pair of antennz has the two flagella in an embryonic condition
varying little from that seen in the last preceding description.  The second pair of
antennge has four distinet joints, the three basal are subequal, the fourth is longer than
the three preceding, slightly tapering, and commencing at its base to be divided into
annuli.  Upon the metopal surface of the carapace an ovate foramen exists, the conneetion
of which with the green gland is apparent, and at its side s a secondd glandular body,
smaller and of different structure. Near this, on the wall of the carapace, may be seen
the feathery extremity of the long and slender ealeified tendon that raises and closes the
mandible, to which it is attached on the under side near the upper extremity of the
apophysis. The metastoma exists as two cireular foliaceous plates, behind which may he
seen the two foliaceous branches of the first oral appendages, which as yet are immature.
The stomach is becoming visible above and posterior to the oral apparatus, behind which
it is mostly hidden. The distance of this from the next succeeding pair of appendages
is proportionally less than in the preceding specimens, but even now it is equal to half
the distance of the oral apparatus from the frontal margin of the earapace. The next in
succession is the small pair that in the preceding specimens corresponds to the anterior
angle of the pereion. It now consists of a basal joint, to which are attached a large and a
small foliaceous plate. The next suceeeding pair of appendages still retains the unbranched
pediform character, bnt js furnished with a strong spine at the extremity of the propodos
besides a few less important hairs. This spine is as thick and as long as the dactylos
and gives the appendage a chelate appearance, which is probably a specific rather than
a developmental character. The three next succeeding pairs retain the same character
as in the younger and more early stages. The pleon has increased in length a little, and
all the pleopoda are present as pedunculate hiramose appendages, agreeing in character
with the permanent form, but still immature; the cilia that fringe the margins being
yet undeveloped, and a small notch existing where the future stylamblys will be. The
posterior pair as yet merely repeats the form, but is larger and has a small prominence
on the outer ramus, where the future external tooth will Le situated; this is still
more prominent in the underlying dermal tissue that is apparent beneath the surface.

The next largest specimen is from the same locality as the preceding, St. Thomas in
the West Indies, and is 35 mm. in length., The appendages have very nearly the
same relative proportion ; the pleon is still short, being only 7 mm., or one-fifth of the
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entire length of the animal; the posterior pair of pereiopoda is still very short, being
only 4 mm. long as compared with 30 mm., the length of the first pair, which is the only
one not broken, and which is generally but little more than half of the second and
third. Up to this stage, the most advanced in the collection, the animal still retains its
Phyllosoma condition, without the slightest sign of any branchial structure whatever.
The nervous system gradually becomes more definite in character but as yet the percionie
ganglia are distinct from cach other both longitudinally and laterally.  The cerebral mass
consists of three lobes, the frontal and two lateral. The former supplies the organs of
vision, the latter send large branches to the antennw, while one or two small branches
there subdivide and go to the antennal gland, which in this larger specimen appears to
consist of a number of thick-walled convoluted echambers or cavities.

From the cephalic ganglia two long slender nerves go directly back to the oral appa-
ratus, which they pass, one on each side, and continue until they enter the pereion, where
they enlarge and unite to form a long wavy mass, from which small lateral branches
are given off apparently to join the gunathopoda and the auterior appendages which,
as yet, are in an immature condition. Passing from this ganglionic mass, the neural
cord divides and forms double ganglia, in three successive pﬂ,irs, which o l'uspu{:tiveiy to
the three anterior pairs of pereiopoda. The next supplies the fourth pair but differs
from all the preceding in consisting of four ganglionic masses forming a quadrangle.

The fifth pair of pereiopoda is as yet in a very immature condition, but whether from
injury to the specimen in mounting or from some other cause, I can find no corresponding
ganglionic centre. Whether the posterior or quadrangular group of ganglia supplies it I
could not determine, although I am induced to believe it does, but the space between
this and the next ganglion was obscure.

The next and following ganglia differ from the preceding in being spherical and in
having no central division ; they are close together, and each ganglion is nearly as large
as the somite that it supplies is long; there are only five ganglia, and these correspond
to the five anterior somites of the pleon ; none were visible in the sixth joint and telson.

The next specimen is evidently the young of another species, and agrees closely with
that which Milne-Edwards has described and figured under the name of Phyllosoma
stylicorms,’ but it has the cepbalon narrower anteriorly and proportionally longer
(Pl. XIle. fig. 1). It is 30 mm. in length, and was taken off St. Thomas Island, West
Indies, in the month of March, whereas that of Milne-Edwards is recorded from the Indian
Ocean. Its most remarkable feature is, that although it is one of our largest specimens,
the pleon is not more than 1 mm. in length, and none of the pleopoda are present except
the posterior pair, and these are in a rudimentary stage. On the other hand all the
pereiopoda are as far advanced as those of the preceding specimens, and the posterior
pair is very much more so, and stands, at the extremity of the posterior angle of the

! Hist. des Orust., vol. ii. p. 483, pl. xxviii. figs. 1-7.
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pereion which is considerably more extended than in the preceding specimens, and leaves
the pleon embayed in a fork of considerable depth.

The eyes are supported on long, slender, bi-articulate ophthalmopoda. The first pair
of antenuze has the peduncle tri-articulate and supports two flagella, of which the
larger is furnished with a number of membranous cilia, which I believe to be auditory in
their function ; the smaller is slender and in an incipient condition : the second pair of
antenne is short, tapering, and multi-articulate ; at its base, situated within the margin
of the carapace, is the faramen of the future phymacerite, and leading up to it the cellular
substance of the green gland, whose walls appear more delicate thau those of the preced-
ing species : the oral apparatus is bard and firm, and the long, slender calcified tendon
of the mandible is threadlike and extremely delieate : the first pair of siagnopoda 1s two-
branched, curved and armed with several strong spines, some of which are fringed with
minute pointed processes, and the whole apparatus is in close contact with the anterior
extremity of the pereion, the anterior angle of which supports a small two-jointed appen-
dage similar to that which we fouud at earlier stages in the other specimen ; on the outer
side, also, there exists a small rudimentary process which is not seen in cither of our
other specimens, and which Milne-Edwards figures® as being the incipient stage of “les
michoires de la deuxitme paire et la premiére paire de pattes-michoires”; the next as
well as the five suceceding pairs, appears to be in a similar condition to those of the pre-
ceding example, but the seventh or ultimate pair is considerably longer and quite equals
in size the largest of the preceding, a eircumstance that is more dependent upon specific
than upon developmental differences, since the specimens of other species which are larger
in size have their posterior pair in a much more immature condition.

Again, in this present specimen the pleon is in a very immature condition, none of
the pleopoda being beyond the early budding stage except the posterior pair, and that
but slightly advanced.

DEVELOPMENT OF THE SCYLLARID.E.

The foregoing paragraphs contain an account of the development of the Palinuridee,
so far as the specimens in the present collection enable me to trace it; but some others
in my possession, which were obtained on the coast of Coromandel, by Sir Walter Elliot,
still further illustrate the progressive changes in the genera of the Scyllaridee.

The specimens appear to me to be identical with that described by Desmarest under
the name of “ Phyllosome larges-cornes,” and by Leach as Phyllosoma laticorne, but
which from the character of its antenns appears to belong rather to the Scyllaride than
to the Palinurids. The progressive development of the young of the two families is
probably so nearly similar, that the history of one would be the repetition of the other.
Our specimens, which are numerous, are only 16 mm. in length, or about half that of the

1 Loo, oit, pl. xxviii. fig, 3, e.d,
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largest of the specimens previously described, yet in many parts they bave advanced
further in characteristic development (Pl XIIc. fig. 2).

The ophthalmopoda are still long and biarticulate, the stalk being long, slender and
cylindrical, the eye at its extremity being long and pear-shaped.

The first pair of antennee affords evidence of its permanent form ; it has a peduncle of
three subequal eylindrical joints which terminate in two short flagella, the inner of which
is slender and cylindrical, while the outer is flatter, broader and sharply pointed, and
on the convex side supports a few membranous cilia.

The secoud pair of antenna is three- or four-jointed. The joints appear within an
outer case that is less articulated (Pl. XIIs. fig. 4¢). The first is short and ecylindrical,
the second is long, flattened, and produced to a sharp point at the outer distal angle, the
third is short and cylindrical, and the fourth or last is fat, wide and produced to a point.
Within the outer integument, which is next to be shed, the structure exhibits the appear-
ance of a series of narrow lobes at the margin similar to those that we see in Seyllurus
and Arctus. The distance of the antennze from the oral apparatus is a little less than
half the length of the animal, and is occupied by distinctly formed hepatic lobes
arranged in a beautifully radiating series of branches. The mandibles are smaller than
in the preceding specimens, but the calcified tendon is long, slender, and fecble as
compared with those of the preceding specimens. I could detect no synaphipod, and
the apophysis is broad and of extreme tenuity.

The first pair of siagnopoda (Pl. XIIp. fig. 4¢) is two-branched, and lies closely
attached to the double lobed metastome ; the two branches are tipped with three or four
hairs on each, which from their relative proportion appear like important spines; the
second pair of appendages (fig. 4f) is in the form of a flat oblong plate, and corresponds
with that of the adult; two small branches are also visible within a common outer sac.

The next pair (fig. 4¢) is in a very incipient stage, and consists of a simple elongated
sac, without exhibiting any evidence of its future condition. An example of this is
likewise seen in Phyllosoma brevicorne, Leach,' which induces me to think that both
forms belong to a genus of Seylaride.

The next pair of appendages (fig. %), which I believe corresponds with the first pair
of gnathopoda, is developed in the form of a trueleg; it is only five-jointed, and carries a
long sub-eylindrical branchial sac attached to the coxa or first joint ; the second joint
is long and cylindrical, except for a small lobe or projection that exists on the outer
surface, one-third distant from the coxal joint; the next two joints are subequal and of
the same diameter as the last, whereas the one or perhaps two terminal become suddenly
smaller and tapering, terminating in a fine spine: the next pair of legs corresponds to
the second pair of gnathopoda; it is pediform, long, slender, and in all our specimens
is broken off more or less shortly ; attached to the coxa is a single subeylindrical branchial
sac. The next four pairs are also broken off, but the fragments remaining in the bottle show

! Milne-Edwards, Hist. des Crust., vol. ii. p. 482.
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them to be pediform, cylindrical, biramose, terminating in a strong and sharp dactylos,
and furnished at the base with two subecylindrical vesicular branchiz: the seventh or
terminal pair of pereiopoda is considerably shorter than the others, it is five-jointed and
furnished neither with branchia nor ecphysis.

Anteriorly the pleon corresponds in width with the posterior portion of the pereion
and tapers a little towards the caudal extremity. The external angle of each somite is
posteriorly rounded, and the telson approaches the form of that in the permanent or adult
stage,—being rounded and membranous at the extremity, and armed on each side with a
small sharp tooth. The pleopoda as yet are in an immature condition, consisting of a
stout peduncle and two slender subcylindrical rami, except the posterior, which has the
peduncle short and the branches broad and foliaccous, making with the telson a well-
formed rhipidura.

In neither of the specimens that belong to the Palinuridee have I seen any trace of a
branchial organ, but in those of the Scyllaride I find them attached to all the legs from
the first pair of gnathopoda to the penultimate pair of pereiopoda, the ultimate, as in the
adult stage, being without any. Not only are they attached to the legs but some are
attached to the walls of the pereion also. Examination with a higher power shows that
those attached to the coxa of the legs are double-branched, while all the others are single,
but in pairs. Examination of the structure demonstrates that within these sacs the
future branchis exist in the form of trichobranchiate plumes, excepting in those attached
to the coxa of the legs. These consist of two sacs attached at the base to onme stalk;
onc of these sacs contains a branchial plume, the other a branchial lash ; the one becomes
the podobranchia, the other the mastigobranchia. The other sacs are evidently the
arthrobranchiate and pleurobranchiate plumes in an incipient state.

Turning now to a very different stage of the young Palinurus, there will be found in
this Report one or two specimens that have reached the permanent form, and are 27 mm.
or scarcely more than one inch in length.

Sir Walter Elliot captured at Waltair, on the coast of Coromandel, a specimen of
Palinurus that was only 1825 mm. in length. It was smooth and opaline, with
antennee three times its own length. All its appendages were well-developed, and there
is little doubt that it was the young of some probably known species.

If we compare this with the length of the large Phyllosoma of Palinurus, we find that
the smallest adult form is nearly half an inch shorter than the largest immature form,
and that the largest immature form has not yet sufficiently advanced in development to
possess branchis; that the pleon, which in the adult condition is more than half the length
of the animal, is still in a rudimentary condition, the pleopoda as well as the rhipidura
being only in the early stage of gemmation (Pl. XTIo. fig. 1).

Judging, however, by the analogy of what we do see in the Phyllosoma of the closely
allied form of Scyllarus, we may safely infer that, corresponding with the development of
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the pleon, the carapace gradually projects from the cephalon over the percion, and the
several appendages assume a more permanent character without any sudden change of parts.

Phyllosoma furcicaudatum (Pl. XIIb. fig. 1).

This specimen, taken at St. Vincent on the 26th April 1876, at the surface, is
6'5 mm. long, and has a peculiar form of caudal termination to the pleon, from which
[ propose to name it, until its relation to the adult form is determined.

In general appearance it corresponds to the more advanced form taken off the coast of
Malabar by Sir Walter Elliot, and I believe it to be a younger stage of some genus of the
Seyllaridee, and as several specimens of Jhaceus have been found in that locality, it is not
improbable that it may be the young of that genus.

The ophthalmopoda are long, but do not extend laterally as far as the margins of the
carapace : the ophthalmus is pear-shaped and about one-third of the length of the
ophthalmopod.

The first pair of antenne is slender and carries a short branch at the base of the
outer flagellum which supports at the apex a few membranous cilia; the second pair of
antennz is longer than the first, slender, and armed on the outer side, at about one-fourth
its length from the base, with a strong tooth-like process, which in a stage further
advanced is probably developed into the outer marginal angle of the great squamiform
joint of the peduncle ; the rest of the appendage appears from its multiarticulate condition
to resemble the long flagellum in the other families of the Macrura.

The second pair of siagnopoda exists in the form of a short squamose plate.

The third pair consists of a small circular tubercle.

The gnathopoda and the four anterior pairs of perciopoda correspond with those of
the more mature forms in all excepling what may be specific characters. The Cape
Verde specimen is armed with large teeth attached to the several joints of the pereiopoda
near the articulations. In the specimen from Waltair, in which the legs are free
from this kind of armature, there are no branchie yet developed, and the posterior pair
of pereiopoda is still in an incipient stage of gemmation.

The pleon is remarkable ; it shows no sign of segmentation, and terminates in two
long tooth-like processes, one at each posterior angle, each process being firm, rigid,
and nearly as long as the pleon.

Phyllosoma verdense (Pl. XIIb. fig. 2z).

Habitat.—Taken at St. Vincent, Cape Verde Islands, on April 26, 1876, at the surface.
Length 2'5 mm. to 3 mm,
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Two specimens of this species were taken associated with Phyllosoma furcicaudatum.
For temporary convenience I shall designate them after the locality at which they were
taken, although I believe that they are the same species at different ages. The smaller
one is little larger than the length of the brephalos when it quits the ovum. The second
corresponds in all respects excepting that it is a little more developed. They both
resemble Phyllosoma furcicaudatum in all the appendages that are developed, excepting
the ophthalmopoda, antennze, and pleon.

The ophthalmopoda have the peduncle and the ophthalmus subequal in length, the
latter is pear-shaped and articulated with the peduncle.

The first pair of antenne is single-branched, cylindrical, and nearly one-third the
length of the carapace.

The second pair resembles the first both in size and length.

The second pair of siagnopoda is biarticulate, but small and rudimentary (Pl XIIb.
fig. 2).

The third is not yet present.

The two pairs of gnathopoda and the three anterior pairs of pereiopoda are well
developed, and correspond nearly with those of Phyllosoma furcicaudatum, excepting in
having the dactyli comparatively longer, as well as the several spinous teeth upon the
respective joints also.

The fourth pair is present in the form of incipient buds, while the fifth pair is not
as yet represented.

The pleon is feeble, cylindrical, and terminates at the external lateral angles with a
small tooth and a minute hair (P1. XIIp. fig. 22).

Phyllosoma philippinense (Pl. XIIb. fig. 3).

Habitat.—Taken off the Philippine Islands, October 23, 1874.
Length 2 mm.

This species corresponds very closely with that taken off Samboangan, and is no doubt
closely related to it. It differs somewhat in the form of the ophthalmopoda, as
represented in the plate, but I am inclined to believe that those of Phyllosoma
samboangense are altered in form from the manner of preservation. All the appendages are
similarly developed and show the same characteristic features, except that the posterior
pair of the developed pereiopoda, which correspond to the third pair in the adult, has no
basecphysis, but has on the posterior margin, one-third from the coxal articulation, a
strongly formed tooth-like process; the morphological valueof which is yet to be determined.

The pleon is slightly tapering, and terminates on each postero-lateral angle with a
small tooth (Pl XIIp, fig, 3z).
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This species and that from Samboangan are doubtless the same, although the caudal
termination is rounded in the latter, and Dbifid in Phyllosoma philippinense; the
basecphysis is absent from the third pair of pereiopoda.

These two species, moreover, correspond closely with two taken off the Cape Verdec
Islands, in the Atlantic, that are of the same size and of similar condition of development,
I am inclined to believe that both forms belong to the same genus as Phyllosoma furci-
caudatum, and this probably is generically related to some species belonging to the
Scyllaridse, and probably to the genus Jbaccus.

Tribe Astacidea.
Family ERYoNID &

Cephalon dorsally depressed, having no rostrum. Lateral margin of the carapace hori-
zontally compressed and serrate ; broader than the pleon. Eyes wanting or abnormal ;
first pair of antenna supporting two multiarticulate flagella. Second pair having a
scaphocerite, and a long multiarticulate flagellum. Gnathopoda pediform. Perciopoda
seven-jointed ; first three pairs chelate; posterior pair reversed, chelate occasionally
in the female, smaller than preceding, Pleopoda, except the first and sixth pair, having
a stylamblys. Outer branch of sixth pair without a dizeresis. Telson tapering.

Observations.—Professor Camil Heller in 1863 deseribed in his “ Crustaceen des
siidlichen Europa,” under the name of Polycheles typhlops, a small Crustacean, of which
e only had a male specimen, found in the collection of the Museum at Vienna. It was
supposed to have been taken in the Mediterranean, somewhere near the island of Sicily.

Its interest appears to have been much overlooked by naturalists, until Sir Wyville
Thomson published, in Nature, May 15, 1873, ten years after Camil Heller's description,
some notes by Dr. v. Willemoes-Suhm of the Challenger, upon a closely allied form that
was dredged on the 4th of March preceding in the middle of the North Atlantic, at a
depth of 1900 fathoms or rather more than 2 miles from the surface. To this animal
the describer gave the name of Deidamia leptodactyla, the generic name of which was
afterwards withdrawn, because it was found to have been given previously by Dr. Clemens
to a genus of North American Lepidopters, and the name Willemasia, out of compliment
to the ill-fated naturalist of the Challenger, was given to it by Dr. Grote in 1873.'

The great depth from which it was dredged, a depth that was previously believed to
be barren, if not of all life, certainly of animals so high in the scale of existence, the
apparent absence of the power of vision, and the relationship of the animnal to forms of
Crustacea that were supposed to have been extinet since the period of the Liassic Limestone
of England and the Upper White Jura of Bavaria, gave a considerable degree of interest
to the discovery. Shortly afterwards a second smaller species in shallower, h\_lfr still

L Nadure, vob, viid, p. 485,
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deep water was taken off Sombrero, one of the eastern group of West Indian Islands, at
a depth of 450 fathoras, which, from its general resemblance to the fossil genus Eryon,
excited peculiar attention, and subsequently the Challenger obtained from even greater
depths and in very distant localities many specimens that very closely resembied one
another in general appearance. Since then species have been taken by Professor Agassiz
in the West Indian Seas, and in the Mediterranean by Professor A. Milne-Edwards.

Detailed examination of the specimens from the several localities demonstrated that
however closely they may resemble one another in external form, they yet exhibit
important variations showing that they are not so intimately allied as appearances might
suggest.

In some the external arrangement of the numerous tecth and spines varies without any
modification of the structural form, whereas in others the external characters appear to be
fised and the internal structure undergoes a considerable amount of important variation.

The chief anatomical feature, and one from which all the other peculiarities of
form arise, is its flattened and dorsally depressed character, particularly at the anterior
extremity, where the frontal margin is so closely compressed upon the antennge that they
are flattened at the base, and implanted almost in the same horizontal line, while the
ophthalmopoda are forced between the second antenna und the external lateral angle of
the carapace, so that the utility of the organ of vision is reduced to a minimum. In the
genus Willemasia the ophthalmopoda appear to be obsolete, and in Eryoneicus to be
entirely absent. The antero-lateral angle of the carapace in this group of Crustacea is re-
presented by what Stimpson has called the * spina antennalis ” in the more cylindrical and
common forms, This angle, which is not appreciable in Astacus and Homarus, and only
represented by a short tooth in Palinurus, is produced to a marked degree in Arctus and
Ibaccus, where, in the latter especially, it is carried to a very considerable extent out-
wards. But in Polycheles and in Arctus, instead of being directed laterally outwards,
it is produced in the same manner, forwards and outwards. The orbit being in a similar
position, and formed in a similar way, in the Scyllaridse and Eryonide, the consequence
is the degradation of the organs of vision and the reduction of size and alteration of form
of the orbit, which in some species of the Eryonide results in the almost total suppression
of the ophthalmopoda.

Ranging from the anterior or amtennal tooth, the line of anatomical depression
produces a lateral crest that longitudinally defines the dorsal from the ventral surfaces
of the carapace ; it resembles the lateral margin of the carapace in the Brachyura, but is
not homologous with it. In the Brachyura the marginal angle corresponds with the
external angle of the orbit, or, according to Stimpson’s nomenclature, the *angulus
orbite externus;” the antennal angle, or *spina antennalis,” being carried under, forms
the inferior margin of the orbit, whereas in Polycheles the inferior surface of the orbit is
imperfect, the eye appearing dorsally in a cleft between the frontal*and the anterior
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angle of the antennal regions, and ventrally between the upper surface of the seeond
antenna and the under surface of the antennal region (Pl NILL figs. @ be).

The dorso-lateral margin of the carapace forms an angular ridge, and is divided more
or less distinetly into three portions in separate species.  These divisions correspond to
those seen in the Seyllaridie, as exemplified most clearly in Aretus orientalis (P, IX.
fig. 4); the anterior represents the line of the cervical fossa, while the posterior may e
called the singnotic fossa, as the space between the two is oceupied hy the siagnos, or
mandible, and may well be termed the siagnotic region. This latter suleus, although
strongly defined in some species both in the Seyllaridee and in the Eryonide, is in others
less appreciable, and disappears in Ibaceus, and is determinable only by an analytic
examination in the Astacide.

These several divisions of the carapace in the animals belonging to the Willemcesian
aroup are defined by a series of sharply-pointed tecth that differ in number and vary in
size and proportions in different species, and may safely be used as a convenient and
fairly reliable sign of specific structural difference.

[In the dorsal median line there is a longitudinal cavina more or less important,
culminating in strong teeth on each somite of the pleon, and taking the unusual
direetion of pointing forwards. It eommences on the frontal margin of the cavapace, and
terminates in the anterior extremity of the telson.  On the carapace it is searcely more
prominent than a small ridge that in some species is only granulated. It is generally
armed with teeth on the posterior margin of the cervieal suleus, the gastric region, and
the frontal margins, where one or more generally stand in an oblique position behind the
edge, which is not produced to a point or rostrum as in Astacus, &e. These teeth
correspond with those in the same position, and further resemble them in being some-
times double in drctus and allied genera, but are more robust. One peculiar feature
in the external structure of these animals is the manner in which the first somite of the
pleon interlocks with the earapace. In Polycheles and Pentacheles a tubercular process
(peltecleis) of the posterior margin of the carapace projects obliquely backwards
(Pl. XVI. fig. 4), and overlaps the anterior margin of the first somite of the pleon,
while the lateral extremity of the first somite, or that portion which is laterally external
to the tubercular process of the carapace, is direeted forwards, and overlaps the pos-
terior marginal angle of the carapace.

In the genus Willemesia the interlocking is different. There the peltecleis, instead
of overlapping the anterior margin of the first somite of the pleon, projects into a
hollow socket bencath the anterior margin of the same somite, and acts as a bolt and
joint (Pl XX. fig. 1). In the Scyllaride there is no peltecleis, but the anterior lateral
margin of the first somite of the pleon overlaps the posterior lateral angles of the
carapace, and so securely holds it down,

In the Palinuridee o lateral process of the first somite of the pleon overlaps the
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posterior margin of the carapace. There is no peltecleis attached to the carapace, but a
tubercular process, different in form but fulfilling the same purpose, is attached to the
pleura of the posterior somite of the pereion, just above the articulation of the last pair
of pereiopoda, and behind the base of the pleurobranchia, and may be called a percicleis,
as it serves to bolt down the earapace to the pereion, which it does very effectually by
being inserted into a hollow formed in the internal surface of the earapace, which fits closely
bencath the overhanging margin.

All the somites of the pleon articulate with each other by means of a lateral process
produced from the anterior edge of one somite articulating into a cup or hollow situated in
the latero-posterior margin of the preceding somite. The anterior half of cach somite is
smooth and adapted to be retracted beneath the preceding somite when the animal is
extended, and the overlying margin of cach is furnished with a small fine fringe of cilia
that protects the sub-internal division from the introduction of any fragments of
foreign and wrritating matter.

The rhipidura or tail-fan is large and well developed, and the powerful muscles of the
pleon evidently enable it to strike with considerable force, so as to allow the purblind
creature to dart backwards with great rapidity on the most sudden alarm.

The eyes are carried on an ophthalmopod in Polycheles and Pentacheles, which is
altered in character (Pl. XVI. fig. 3¢, «) and rigidly attached to the cephalon on the
inner side, while it is only closely compressed and covered by, but not fused with, the
antero-lateral angle of the carapace on the outer side. The base of the ophthalmopod
is lodged in an irregular orbit, which has a tendency to a slight degree of variation of
form that is useful in assisting to determine species.

The first pair of antenne (fig. 1c, b.) in the several genera is formed on the same type.
The tendency to specific variation in this appendage is mostly limited to the altera-
tion of the crest-like process that is formed by the broad and thin exterior of the
inner margin of the first or coxal joint. In Eryoneicus it is reduced to a prominent tooth,
whereas in other genera the extended surfaces of this joint meet in the median line, and
by pressure against each other force themselves upwards and form a central crest-like ridge.
This crest is variously fringed with teeth and hairs, and is sometimes pointed and some-
times rounded in front. In the interior of this joint is situated the acoustic apparatus
(P1. XIX. b. a.c.), which consists of a calcareous chamber connected by a calcified chanuel
to the upper surface, where there is a long and narrow fissurc guarded by strong teeth,
which varies in number in different species, or they may be absent, as in the genus
Willemeesia. The other two joints, as well as the flagella, appear to exhibit no great
degree of variability, as the segments are always cylindrical, and the flagella unequal in
length to a degree that is common to all the recent family.

The second antenna (Pl. XIX. c.) varies little from the general external character
seen in the Macrurous type of Crustacea. But what variation there is appears to be
peculiar to the group. There are only four joints forming the peduncle ; the scaphocerite,
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apparently articulates with the second, a circumstance demonstrating that the second
and third are fused into one more solidly in the Macrura generally, but the most
singular feature is the peculiar form and proportion of the phymacerite (Pl XVIL. ¢. o.p.
and Pl XIX. ¢. o.t.). The first joint or coxa of the antennae articulates freely with the
metope, a circumstance that distinetlyseparates it from the Palinuridea, and from its inferior
or ventral surface a hollow caleified tubercle springs, as is common in all the Macrurous
types, but in this family this tubercle or phymacerite is produced to
a considerable length, it is turned inwards and then enrves upwards
and presses its extremity strongly against the under surface of the
first antenna, where it is received into a depression. The extremity
of the phymacerite is closed by a membrane of delicate appearance,
and there seems to be no free opening ; hut in a specimen of Stereo-
% mastis suhmi that I closely and carefully examined, there appears to
Fio. 13— Phymacerite of D€ D€Ar the centre a crescentic line that may be a fissure, as shown
Stereonastis sulmi.—in the accompanying illustration, although I could not demonstrate
it to be so. Around this fissure, which was situated near to one extremity, there existed,
parallel to the outer open margin of the tuberele, a band of more solid structure divided
at the top and bottom. Whether this be a kind of sphincter musele for the purpose of
closing the crescentic orifice, I am not prepared to say. The margin is generally
fringed with more or less conspicuous hairs.
The oral cavity is large and spacious, but capable of being entirely closed by
membranous tissue which forms an anterior and a posterior fleshy protuberance; the
former passes under the mandibles anteriorly, and apparently fulfils the functions

Fio, M.—FPenbacheles enthriz, *° Mandibles, with an- Fia. 15.— Pentacheles enthriz, * One of the points of the fecler-like
terior aml |lmtermr lips. Between them the oral nppendnzes magnified jth power. The :!]1il.i.||-lu.}'ur is removed
aperture and two feeler-like up]ﬂ:lllj:guﬁ_, mmilitiles in onler to show the relicular tissue which Olls up the inner
without palpus, Enlarged four times” From a structure.  Threo small glandular masses are shown in the
drawing auwl note by Willemoes-Sabm, skin, of which no doubt others are to he found all over the

organ.” From a drawing and note by Willomoes-Suhm.

of a tongue and lip, and may be conveniently named the cheiloglossa, while from the
linder portion of the posterior lip a membranous base with a lateral process (Pl. XX. d"),
the metastoma, is produced on each side; it is long, tapers to a blunt point, and
clasps the mandibles closely round the constriction at the base of the psalisiform blade.



REPORT ON THE CRUSTACEA MACRURA. 105

In Willemoes-Suhm’s figure they are shown as existing anterior to the metastoma as if not
part of the same. A short cesophagus leads to a widely-distended stomach, which appears
to be little more than a simple sac of large proportions that opens into a second or pyloric
chamber (PL. XIX. plc), whose upper or dorsal surface is armed with four large serrate
plates, two of which, curved inwards, are attached to the surface, while a smooth caleareous
plate lies on the lower surface. The pylorus passes into a straight alimentary canal that ter-
minates at the anterior or broader part of the telson, as shown in the annexed illustration.

Fi1a, 16.—" The chitinous teeth in the stomach; Lesides Lhesa
thera is, at the spot where it joins the alimentary canal,
& thick chitinous skin atrangtf corrugated, that appears
almost as if it were hairy. In the alimentary canal 1
found only mud.” From Penfacheles euthriz. Froma
drawing and potes by Willemoes-Subm,

¢

F1e. 18.—" Mandible with , magnified Fia. 17.—* Posterior portion of stomach with
about x4," from P eulhriz, n.llmnt:mmﬁ and telson,” from Penla-
From a drawing by Willemoes-Suhm. cheles riz, x2 From o drawing by

Willemoas-Buhm.

The contents of the stomach, as well as that which I found in the mouth of another speci-
men taken at a distant locality, were such materials as are found in the Globigerina ooze.
That which I found in the stomach consisted of the remains of animals much crushed,
while that taken from the mouth consisted chiefly of unbroken Globigerina.

The siagones or mandibles (P XX. d.d) overlie the entrance to the mouth, and consist
of two large concavo-convex blades, boldly serrate at the impinging margins; these
two psalisiform blades meet in the median line and overlap each other like scissors, The
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serrate margin is divided into three portions defined by a tooth that is larger and more
powerful than the rest, each portion looking in a different direction, as shown in the
figure (Pl. XVIIL. d). In many Crustacea, perhaps in most, a massive tubereulated
ridge or molar process traverses the base from the posterior to the anterior margin.  In
this family this process is smooth, and consists of a slender ridge, with the anterior
extremity of which a two-jointed synaphipod articulates, the second joint of which is
fringed with long hairs und generally lies folded in the hollow formed by the concave
psalisiform blades, where it evidently acts as a brush to arrange the food in position during
the process of manducation. The whole of this important structure is attached to a long
apophysis or lever that is moved on its longitudinal axis by a muscle attached to a tendon
just below the base of the psalisiform plate, and diagonally by museles at the extremity
of the apophysis, which are attached to the antera-lateral extremity of the carapace.

There is very little variation in the form of the mandibles in the various species or
genera, and what little there is exists in the serrate margin, which may be more or less
coarsely or finely marked, so that the number of denticles in the central division may
vary in number.

The first pair of singnopoda or maxille (Pl XVIIL e) consists of two small,
longitudinally curved plates, as shown in the accompanying cut, that
lie laterally outside the siagnos, but are pressed firmly against its
posterior surface. Both the plates are flat, and the outer one is the
larger, and terminates in one or two strong spines. At the base of the
outer plate is a compact tuft of ciliated hairs. This fasciculus likewise
Fio. 19.—First maxilln, 3, €X18ts attached to the first pair of siagnopoda in the Scyllaride, to

From " drawins v which the whole appendage bears a greater resemblance than to that of

WillemossSuh™. " any other of the Macrura; it is very unlike the same in the Astacidz.

There is very little variation of this part in the various species, and what differences

there may be appear to lie in a tendency for the outer branch to change in its relative
proportion to the size of the inner.

The second pair of siagnopoda or maxille (Pl. XVIIL. f) consists
of two small plates, almost rudimentary in character, and a large
squamose plate that is projected forwards as far as the anterior extremity
of the mouth. The margin of the plate is fringed with short cilia, all
directed towards the anterior extremity. The two small plates that
are the rudiments of the normally formed appendage are tipped with

Fio, 20.—cond maxi, 1008 Dairs, and are folded back against the great squamose plate. The
o Aihom jdmwing second is implanted outside, and but little behind the first pair, ﬂ-ﬂjﬂ
forms an efficient valve or doorway capable of shutting up the exit

passage from the branchial chamber, so that while the animal might safely burrow in the
mud, pure water could be retained in the branchial chamber, and irritating detrital matter



http://Fio.i9.-FiMtmaxiiift.x3

REPORT ON THE CRUSTACEA MACRURA. 107

excluded. This valve is a thick and strong appendage, and seems to vary but little. The
variation that does take place appears to be in the form of the mastigobranchice, or the
posterior extremity of the great squamose plate ; and in the smaller of the two branches,
which in some species, as in Stereomastis sukmt, is short and pointed. The large branch
is generally folded longitudinally on itself. This appendage, except in possessing a strong
mastigobranchia, a part common to most forms of Crustacea, varies considerably from
the corresponding member in the Seyllaride, and also in the Astacidae, but approximates
to that in Palinuridee.

The third pair of siagnopoda (maxillipedes) (Pl. XVIIL g) appears to be an im-
portant pair, if we may judge by its relative proportion. It is situated behind the mouth,
on one side of the median line, and reaches back into the Lranchial chamber as far as to
the extremity of the anterior branchial plume, and anteriorly beyond the oral apparatus,
so that its extremity is visible in advance of the frontal margin of the
cephalon. It consists of several branches, flat and leaf-like in character,
which are so differentiated from the typical form in Crustacea, that it is
only by an analytical comparison that the several parts can be homolo-
gically determined. The chief or primary branch is of great tenuity,
and is folded to form a spoon-like hollow, with its convex surface turned
inwards. This siagnopod is implanted immediately behind the mandi-
bles, having the anterior pair outside rather than anterior to it. The
cup-like hollow, which is formed by the leat being longitudinally folded
on itself, is turned outwards, and its inner or deeper angle, being that B R axilieds of
which is nearest the body of the animal, is subapical to the anterior IXom o drawing by
extremity ; thus a freely articulating plate plays in the cavity with
probably a more or less constant voluntary vibration. This vibrating plate keeps the
water circulating within the branchial chamber ; while the mastigobranchial plate, which
is very long nnd broad, and generally free from hairs, overlies that of the second pair, and
assists it not only in its function, but, by permitting a free space between them, allows
the water that may have been confined within the branchial chamber to pass out with
more or less rapidity.

These are the several appendages that belong to the cephalon or head. They are
much compressed together, inasmuch as there is none in a direct line between the
metastoma and the third pair of siagnopoda. The first and second being situated later-
ally and but slightly posterior to the mandible,

The first pair of gnathopoda (PL XVIIL ) shows an approach to the pediform
character. It is flat, broad, and covered with hairs, and varies very little in the several
species. In Pentacheles euthriz the basis is serrate on the inner margin, while in most
forms it is smooth on that part. In Pentacheles euthriz also there is attached to the
outer and upper angle of the coxa & small projecting process that I take to represent the
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rudiment of a mastigobranchia. I have seen nothing of the kind in any other species,
and there is no ecphysis or branch attached to any other part of the appendage, a cir-
cumstance that is characteristic of few Crustacea, and distinguishes the species of this
family from those of other related families.

Fio. 22.—First gnathopod of Peafacheles en- Fro. 23.—S3ccond pnathopod of Pentacheles
thriz ; at the base o rudimentary palpus, euthriz; at the base a ridimentary palpus,
Fromadrawing aml nots by Willumn-eS-SuE:L From a drawing by Willemoes-Subi.

The second pair of gnathopoda (Pl. XVIIL ¢) is likewise devoid of an ecphysis
attached to any of its joints, except the mastigobranchia, which is always small, and
sometimes rudimentary. This limb is also pediform, more decidedly so than the first;
1t is much longer and more slender, it terminates in a sharp unguis, and overlies the
oral appendages. In Willemesiw leptodactyla, Pentacheles levis, Pentacheles gracilis,
and Polycheles crucifera the mastigobranchia exists as a decided feature, capable of
fulfilling its duty. In Pentacheles euthrix, as shown in Subm’s fig. 23, it is scarcely
more than rudimentary, while in Stereomastis awriculuta, Stereomastis suhmi, and Poly-
cheles buccata, it is reduced to an absolutely rudimentary condition. It varies a little
in shape, and in some it is studded with hairs.

The pereiopoda, with the exception of the posterior pair in the male of Polycheles, are
all more or less chelate, and have little tendency to vary. The first pair (Pl. XVIIL k)
is very long, being generally equal to the length of the entire animal. In Poly-
cheles crucifera, however, it is not quite so long, a circumstance due to the shape of the
carpos, which is short and broad, and approximates to the more common type in Crustacea,
whereas in this family it is generally very long and slender—a character common to all
the joints to a greater or less extent, and is especially marked in the dactylos and its
antagonising pollex. The latter in the genus Willemasia is armed with a strong and
sharp tooth, which is absent in all the other genera.

The inner or impinging surfaces in the great chela are furnished with a sharp margin,
peculiar in being formed by a scries of microscopically small plates (k””), placed erect and
obliquely transverse. This structure, with seme slight modification, appears to be common
to all the species. The coxa generally carries a mastigobranchia and a podobranchial
plume, that vary in their importance and in relative proportion. In Polycheles baccata
and Pentacheles euthriz the mastigobranchia is small and of great tenuity. In Stereo-
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mastié sulani it is altogether wanting, and the podobranchia is reduced to an almost

rudimentary condition. .

The second pair of perciopoda is much shorter, and assumes more the form usual in a
chelate appendage, the fingers being slender and apparently more
perfectly adapted for secure prehension. It is probably with this
pair of appendages that the animal usually feeds itself.

The two succeeding pairs (Pl XX. m) are also always chelate,
but the fingers are long and tapering; and are generally both curved
in the same parallel direction posteriorly, a circumstance that gives
them a very feeble appearance.

The fifth pair is shorter than the rest, and varies from the simple
styliform condition to that of a small and perfect chela, varying some-
times with the sex and sometimes existing as a specific character.

In Polycheles the male has this pair of appendages simple, but in
the female it has mot been determined in any species except Poly- ro. 24—The tower aui

Inrger Dranchinl plume of

cheles baccata, where it is chelate, but stunted and imperfeet in form.  the first pair of percinpoda,
with fagelliform  appen-

The female of Polycheles crucifere is not known; while that of  dsge of Pemtachcirs cu-
. a4 . thrir. From oote anel draw.
Polycheles hellert is unfortunately injured, so that the termination of  ing by Willemoes-Sulm.
the appendage cannot be made out. Professor Camil Heller says that he only knew of
a male specimen of Polycheles typhlops, and the specimens taken during the cruise of
the * Porcupine ” have not yet been determined in their specific relation to each other.'

In the genus Pentacheles the posterior pair of pereiopoda is chelate in both sexes, and
in most species the fingers are of unequal length. They are more nearly equal in
Pentacheles euthriz than in any other; but in those species in which both sexes have
been determined, as Stereomastis auriculata and Stereomastis suhmi, the female las the
fingers as unequally developed, or nearly so, as the male ; and it is because of this feature
that I have arranged the species gracilis and obscura under the genus Pentacheles rather
than under Polycheles.

The branchial arrangement (Pl. XX. fig. 1) is based on the same type throughont,
and consists of sixteen branchial plumes on each side, with or without mastigobranchial
plates of more or less importance, being large in Willemesia and wanting in Stereomastis
suhmi and Stereomastis auriculate in all the pereiopoda, and reduced to a small or
rudimentary condition on the second gnathopoda, and absent from the first in all excepting
Pentacheles euthrix, where it is only imperfectly represented ; while it is developed into
large plates on the two posterior siagnopoda.

The podobranchial plumes are generally large and well developed, except in the first

"t I e e thk: o Recent Eryontidm, the Rev. Dr. Norman (Ann. and Mag. Nat. Hist., ser. 5, vol. iv.

» I'Efr:::n} states that of the two specimens taken by H.M.8. “ Porcapine” the female differs from the male in haviog

on mArgin a pair of central spines (instead of a single spine),” besides indicating other differences that appear
to Le more than pexnal cm. { ﬁnﬁ Bpl B’L L] Lﬂdlcutmg v} Ppe
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pair of pereiopoda, where they are usually small and sometimes rudimentary.  They cxist
attached to all the pereiopoda except the posterior, and are four in number. The
arthropoda are similarly persistent, those attached to the anterior appendages being less
developed than those situated posteriorly. Therce are cight in all—four anterior and four
posterior plumes. There are also four plewrobranchix, but these are implanted between
the somites above the four posterior pereiopoda, the last being the only plume connected
with the posterior pair of pereiopoda. There are none above the first pair.

The branchial arrangement therefore differs from that of the Seyllaride, Palinuridee,
or Astacidze.

In the posterior division or pleon the several appendages have a tendeney to vary but
little, but that little appears to be fixed and reliable. The most conspicuous amd con-
venient feature for observation exists in the arrangement of the large dorsal median
elevation. In Polycheles crucifera every somite except the first and last has two large
teeth, one before the other.

In Stereomastis suhmi there are also two, but the posterior is much smaller than the
anterior. In Pentacheles obscura there are also two on cach somite, but these take the
form of tubercles rather than teeth. In Peatacheles awriculate the teeth on the third
and fourth somites are very long and slender; in most of the others they are more
regular, but vary in number and proportion. Throughout all the species they are
invariably dirceted forwards, a feature that is rare in other forms, and is suggestive of the
idea that the animal normally ereeps backward.

The first pair of pleopoda (Pl. XIV. fig. 1 p, 2) is small, slender, and feeble in the
female ; in the male (fig. 2 p, 3 ) it is large, strong, and well developed, evidently adapted
for a sexual purpose. It is spatuliform and slightly curved, with
the convex part towards the ventral surface of the pereion. The
broad and curved blade lies anterior to the coxa or first joint of the
posterior pair of legs (P1. XIX. p & , 0), so that the vas deferens, when
projecting as it is capable of doing to a considerable extent (Pl XV.
fig. 3 0,3 ), falls upon the concave surface of the spoon-like pleopod,
and is evidently held by it and directed against the ventral surface
of the female, where its extremity rests in contact with or near the

- vulvar opening. That it does not enter the passage of this latter
P'E?&ﬁ;iﬁﬁﬁ:ﬁnéﬁz organ may 'be assumed from the .circumst,a.nce that the fomme'n
From o drawing by Wille- through which the vas deferens projects on the fifth pair of legs is
resREHAm. much larger than that of the female on the third pair. We may
therefore assume that the first pair of pleopoda conducts the extended vas deferens to
its position and holds it there. This pleopod is the incipient representative of that organ
which we see in the Brachyura, holding the vas deferens in an enclosed tube, and fulfilling
the office of an intromittent organ.
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The four suceeeding pairs of pleopoda are biramose and resemble each other, differing
in the male and female in having the first pair furnished with two stylamblydes on the
inner margin of the inner branch in the male, and with one in the female, as in all the
other pairs. Under a low magnifying power of the microscope the extremty of a
stylamblys in either sex, with but few exceptions, is furnished with small, blunt, hook-like
points, which Sars has named cincinnuli
They are mostly rudimentary in this group
of animals ; but in others, as we shall show in
the Penwide, they cfticiently fulfil an im-
portant office.

The sixth pair of pleopoda is broad, large,
and powerful, and goes to form the outer
plates of the rhipidura or tail-fan, which in
these animals is a powerful and much used
ﬂPPEﬂdﬂg‘E: of which the telson forms the F1a. 26.—Third pair of pleopoda Fio. 27.—Terminnl portion
central P“t' %‘E‘mft::{:ﬂﬂrsh;r{{rﬁ:hma of the Stylamblys.

The relation that this animal bears to ™™
other forms of recent Crustacea shows that, in its structure and in the depressed character,
it lies near the genus Aretus of the Scyllaridz, the chief distinetions being in the form of
the second pair of antennse, and in the direction of the antero-lateral angle of the
carapace, which is thrown forwards instead of outwards. After this all resemblance
appears to cease; for, with the exception of a modified resemblance of the first and
second pairs of the oral appendages (siagnopoda), every appendage essentially differs.

There is an animal which has been alluded to in the present Report (p. 88) under the
name of Synaxes hybridica,' that has much the character of a genus of the Scyllaride,
but it possesses a long flagellum attached to the second pair of antennse, which are large
powerful organs without any scaphocerite, and are situated beneath the eyes, as in Poly-
cheles; but the first pair, instead of being pressed close together as in that species,
are forced down to a line horizontally lower than the second pair. The eyes are small
but efficiently developed, and are situated in an orbit less perfectly formed than that of
any of the Seyllarides, and more like that which exists in Polycheles, &c.; and is formed,
as in that genus, by the anterior projection of the antennal angle of the carapace. All
the other features of the animal—the pereiopoda, pleopoda, rhipidura, &e.—resemble those
of Arctus, except that in the female the fifth pair of pereiopoda is simple in form,
whereas in Arctus, and in the Scyllaridee generally, it is chelate.

A near and interesting connection with Synazxes is to be found in the fossil described
by Miinster,” and reproduced by Woodward in his Chart of Fossil Crustacea, under the
name of Cancrinus clavigei, from the Upper White Jurassic Limestone of Bavaria.

! Ann. and Mag, Nat. Hist,, ser, 6, vol. vii. p. 221, pL xiv. * Miipster, pt. ii. & 15, fig. 1.
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The figure of the fossil specimen demonstrates that the form of the percionic append-
ages bears a strong generic resemblance to Synaxes. I have not had an opportunity of
examining any specimens, and gain my impressions of this genus from the published
engravings. The first pair of antennze has evidently been foreed below the second pir,
which is reduced in length and enlarged in diameter; the flagellum being short, broad, and
multiarticulate, is suggestive of a gradual approximation to the form as it exists in the
Seyllaridee. The structure of the animal has yet, however, to be more thoroughly examined
in detail before its true relation to recent Crustacea can be satisfactorily pronounced. In
some of the earlier figures of Polycheles, the animal was represented as being blind and
having a laterally compressed rostrum, but the eyes have since been demonstrated, and
the supposed rostrum has been shown to be the result of inner margins of the first pair
of antennme being extended and foreed upwards by lateral compression, and thus
simulating the form of a narrow rostrum.  Dr. Camil Heller, who has the privilege of
being the earliest observer who deseribed and figured Polycheles,! considers that in the
general form of the body it *Dbears a strong resemblance to the Scyllaridae, from which
it differs essentially in the structure of the antennm and the form of the chele ; and
correspontds with the Astacidee only in the common possession of the ** leaf-like appendage
{scaphocerite) at the base of the sceond antenne, and in the chelate character of the
pereiopoda, but differs in all other respects.”

Polycheles, he further says, * corresponds closely with the fossil Crustacean described
by Desmarest, from the slate quarries of Solenhofen (Eryon cuviert), since also in this are
found o flattened carapace, and similarly-formed antennse and pereiopoda. The hinder
part of the body is much narrower than the anterior; and the leaf-like appendages”
(scaphocerite) “of the second pair of antennz are much enlarged. It forms a link
hetween the Scyllaride on the one side and the Astacidz on the other.”

Dr. v. Willemoes-Suhm ? says :—*“Among the living Decapoda Macrura there is hardly
a group with which Willemesia could be said to be very closely allied. Nearest to it are
undoubtedly the Scyllarins; but these, like all the genera of the family Palinuride,
differ from it in the absence of the lamellar appendage of the second antennz, and in the
presence of palpi at the base of the gnathopoda, which, as we have scen, are wanting in
this new genus, Nor can it, for this latter reason, be referred to the Astacidee, with
which it has in common the presence of the antennal scale.”

“It 1s very astonishing, indeed, that among all crustaceans known to us, Wille-
maeesic approaches most closely the fossil Eyrontidw. If we compare, for example,
our figure of W. [Polycheles] crucifera® with a figure of Eryon arctiformis, and the
description *“ Tribu des Eryons,” given by Milne-Edwards * (and probably taken especially
from Desmarest’s ¢ Crustacés Fossiles '), we find most striking resemblances between the

! Crustaceen des siidlichen Europa, 1863, p. 200, pl. vii. fig. 1. * Trans Linn. Soc. Lond., vol. i. p. 56, 1876.
3 Trans, Linn, Svc. Lond. vol. L pL xii. fig. 10 * Hist, Nat, des Crust., tome ii. p. 378, Paris, 1837.
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two forms. In W. [Polycheles] crucifera, as well as in Eryon the carapace has nearly
half the length of the whole body and in both forms its lateral borders are wing-like
expansions which are divided by two deep incisions into three portions. The anterior
border of the carapace is nearly straight in both forms.”

«“ Eryon was probably not blind; for the eye-stalks have been found in several
specimens. Its antenn seem to be somewhat more reduced than in Willemesia; but the
second pair of them has, according to Desmarest, ‘une écaille assez large, ovoide et forte-
ment échancrée.” This is the chief difference between Eryon and the Palinuridee, and
the same in which Willemesia also differs from that’group.”

“ Milne-Edwards says nothing on the parts of the mouth ; but according to Quen-
stedt they had a very large mandibnla, one of the teeth of which was pre-eminently
strong. This is very much like what we find in Willemesia ; but in the fossil genus
palpi were present at the base of the first and second gnathopods, which are wanting in
the living genus. The first pair of pereiopoda is in both forms longer than the following
ones, and terminated by a pair of long and slender chelee. In Eryon three pairs of
pereiopoda, in W. leptodactyla five, and in W. crucifera four are terminated by chele.
The form of the last pereiopod in E. arctiformis is exactly the same as in W. erucifera ;
and the abdomen [pleon] of these two forms is, as the above-mentioned figures show, so
very much alike in the two forms, that, if the last pair of pereiopoda and the pleon of
Eryon were presented to me without my knowing to what they belonged, I should
undoubtedly declare them to be parts of the genus 1Willemasic. There are the same line
of spines at the top of the rings, the same wing-like expansions on both sides, and that
characteristic ‘nageoire caudale, dont la lame médiane est pointue et les quatres
lames latérales moins longues que la médiane et hastiformes.’ Also the fine fringe
of hairs which distinguishes the caudal fin of Willemesia is to be seen in the fossil
crustacean.”

“Eryon differs from the living genus chiefly by the presence of eye-stalks and of
palpi at the base of the gnathopoda. According to Quenstedt the latter were observed
only with some difficulty ; and their presence seems not to be beyond all doubt. I shall
only on my return be able to look myself over the original specimens and papers, and
then, I hope, be able to give a more detailed account on the relations of Willemeasia to
Eryon.”

But that anticipation, unhappily, was never fulfilled. Dr. v. Willemoes-Suhm, the
talented naturalist of the Challenger, died on his way home ; hence I thought it my
duty to quote his remarks in full,

The fossil genus Eryon, from the lithographic limestone quarries of Bavaria, and
from the Lias of England, has long been known to geologists. According to Desmarest
%t. was first figured by Knorr and Walch in 1775, and named Locusta marina by Bajer
n 1757.  Schlotheim deseribed it in 1820 under the name of Cancer macrourites arcti-
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Jormis, and that of Astacus was given by Richter. It has also been figured by
Desmarest under the name of Eryon cuvieri, in his Crustacés Fossiles, and the figure
was afterwards reproduced in his Considérations des Crustacés.  Sinee that Count
Miinster, as well as Mr. Woodward, has described and published the figures of several
species, in a monograph on the Merostomata.'

The general resemblance in form of the species helonging to the genus Eiryon to
Polycheles erucifera is very close, both in the dorsal aspect of the carapace and in the
character and arrangement of the perciopoda. The pleon also with its terminal rhipidura
bears a closely corresponding relationship.

An analytical examination of the several parts of the recent form demonstrates a
variation in structure of a very decided and distinguishing character, when compared
with the Solenhofen specimens.

Except in the recent forms related to Polycheles, the eyes are so impoverished as
to be overlooked exeept on close examination, and then they are observed to pass heneath
the outer or frontal angle of the carapace as in the annexed woodent (fig. 28).

If we turn to Eryon, the appendage that is supposed to e the foot-stalk of the eye
1s situated at the extremity of a prominence projecting from the frontal margin of the
carapace external to the antennz. This is so con-
stant among the specimens that, abnormal as it may
appear, we must accept it as being a feature in the
structure of at least one genus of the group. The
outer or antennal angle is, therefore, not produced
anteriorly as in Polycheles, or cxternally as in Tbaccus
Fic. 98.— Pentacheles gracilis, Opltbalmopod DA Arctus, but recedes posteriorly from the orbit.

and frontal margin of carapace. The first pair of antenne in Eryon has three cylin-
drical joints terminating in two flagella, not so short as in the Scyllaridwe, but
very much shorter than in Polycheles. In this latter form the first joint of the
peduncle of this antenna is developed on the inner side into a broad thin plate
that is forced upwards by lateral pressure, while in Fryon the joint is simply sub-
cylindrical.

The second pair of antennz is robust, and, according to Desmarest, with a large scale
at the base, which is not shown in his figure, but is understood by naturalists to mean the
scaphocerite.

An examination of the specimens in the British Museum, which were courtcously
placed at my disposal by Dr. Woodward, F.R.S., has convinced me that * une écaille assez
large, ovoide et fortement échancrée du coté interne” does not always mean the scapho-
cerite, but sometimes refers to a squamiform extension in the breadth of the penultimate
joint of the peduncle. This is well seen in Eryon latus, Miinster (No. 44818 in the

! Trana Poleont. Soc., 1866 ; and Quart. Journ. Geol, Boc., vol. xxii p. 484, 1866.
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British Museum Collection), as well as in other specimens less distinctly pronounced. In
an unnamed specimen (No. 44930) this squamose enlargement exists on the preceding
as well as on the penultimate joint, especially on the inner side. In some species it is
not present at all, the penultimate joint of the peduncle being subeylindrical, but I have
not seen any species among the numerous specimens in the British Museum Collection in
which the scaphocerite can authoritatively be pronounced to be present, except in Eryon
speciosus (Miinster) (No. 44808), where it appears to exist on each side ; but the condition
of the specimen 1s fragmentary.

The oral appendages, so far as my own observations go, have not been made out ; but
Dr. v. Willemoes-Suhm quotes Quenstedt as having stated that Eryon had a very large
mandible, one of the teeth of which was preeminently strong, and that the palpi were
present at the base of the first and second gnathopoda. Tl]t..y are reduced but not
wanting in Polycheles and its allies, but are homologous not with the basecphysis but with
the mastigobranchia, originating as they do in the coxal joint. No other observer since
Quenstedt has seen them in Eryon; we are not, however, justified in excluding his
evidence until the specimens from which he obtained his information have been re-
examined. The second and third siagnopoda are broad, foliaceous, of extreme tenuity,
whereas the basecphyses, judging from what we know of other forms, are more or less
long, narrow, and tapering, unless degraded to a rudimentary condition, when they retain
a more or less distinctive rod-like character. Quenstedt could scarcely have mistaken
them for any other parts, as the Rev. Dr. Norman suggests, if we are to assume any
resemblance in their structure to those of other Crustacea.

The pereiopoda are extremely like those of Polycheles crucifera. The first pair is
long, having the carpos short, the fingers of the chela long, slender, and overlapping at
their extremities ; the three succeeding pairs are short and chelate, with narrow propodos
and slender fingers ; the fifth pair is short, and not chelate, the dactylos being long and
styliform.

One great anatomical distinetion between Polycheles and Eryon appears to lie in the
character of the ophthalmopoda, whieh occupy the same position in relation to the antennee
in both fossil and recent forms. In the recent genera, with the exception of Eryoneicus,
the latero-anterior angle of the carapace is largely developed and overrides and covers a
large portion of the peduncle of the eye, leaving only a deeply incised orbit that allows
a portion only of the base to become visible on the dorsal surface. Even this is entirely
obliterated in Willemasia.

In Eryon the increased development of the antennal region of the carapace is
wanting, consequently the organ of vision, instead of being covered and hidden from
view, is exposed upon a peduncle, which in some species appears to be projected on a
prominence.

If we examine the specimens from the Lias of England, we shall find that the latero-
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frontal angle of the carapace is produced anteriorly to a considerable extent in some
specimens, as for instance in Eryon brode: (Woodward), Eryon wilmeotensis (Wood-
ward), and Eryon barrovensis (M‘Coy), and in others, as Eryon crassicheles and Eryon
moorei (Woodward) it is less so. Consequently, in those specimens in which the lateral
angle is more developed, a depression corresponding to the orbit or orbital notch in
Polycheles is present. Another feature in the British fossil specimens that distinguishes
them from those of the Bavarian lithographic limestone, is the presence (according to
Woodward) of a well-defined diweresis or line of division in the outer plate of the
rhipidura.

This feature is common in Astacus and allied genera, but is not present in Poly-
cheles, nor any of its congeners. Nor is it to be found in any of the Seyllaridae or Pali-
nuride. Among the Eryons I am only aware of its having heen found in one species,
and that is Eryon barrovensis, as restored by Mr. Woodward.

The eye is but rarely if ever preserved, and Woodward says “has never heen posi-
tively determined,” and the peduncle on which it is supposed to stand frequently appears
as if it were biarticulated ; but I have never seen a specimen or the figure of one in
which the perfectly-formed eye has been found so as elearly to determine its form and
character. Tn Eryon broder the preserved orbit is moderately deep and the latero-
anterior angle well advanced. It is the same, but rather less marked, in Zryon
wilmeotensis, but in Eryon mooret and Eryon crassicheles, both orbital noteh
and antennal angle are reduced to a minimum value. All these are from the Lower
Liassic rocks of England, except Eryon mooret, which is from the Upper White Lias
of Ilminster.

The several species of Eryon appear to be distinguishable into separate genera,
which are as definable from one another as they are distinet from the recent Poly-
cheles, but the variability appears not to be greater in those that are separated in time
through geological ons, than in those that are contemporancous in geographical
distribution.

While studying the fossil forms of the Eryonide in comparison with those recently
brought to our knowledge through the deep-sea explorations, I have found in the collec-
tion of Mr. J. Edw. Lee of Torquay a specimen from the Lias of Lyme Regis, that appears
to connect the two more intimately than has leen shown in the comparison made with
any previously known fossil specimen.

The specimen is fragile and imperfect. One half of the dorsal surface is tolerably
well preserved, while the other exhibits only the impression of the form in the matrix.
The two conditions are shown in the accompanying figure by a difference in the degree
of shading, the darker being that of the external texture, the lighter where the impres-
sion of the form is alone retained, whereas the merely outlined portions exhibit the
restoration of structure in conformation with known parts.



REPORT ON THE CRUSTACEA MACRURA. 117

Archaastacus willemesiz,' the name by which I propose to call this fossil specimen

Fig. 20.—Archeastacus willemusii, Sp. B., from the Lias of Lymo Regis. )
has the dorsal surface of the carapace almost circular, The anterior or frontal margin
being nearly straight between the orbital notches, while beyond them the lateral angles

* Brit. Assoc. Report, 1883 ; Geol. Mag., dec. ii., vol. i. p. 307, pL x., 1884. Beneath the plate in the Geological
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are anteriorly produced beyond the frontal margin. The anterior and two-thirds of the
lateral margins are smooth, whereas the posterior portion is armed with five prominent
teeth. The median dorsal line is longitudinally armed with three or four prominent
tecth, one being strongly marked on the frontal margin, a second imperfectly present
over the gastric region, a third and fourth over the pyloric and cardiac regions, and
evidence exists of a double row of bead-like tubereles longitudinally traversing the median
line from the posterior to probably the anterior margin.

The inner line of the branchial region is posteriorly defined by a low ridge fur-
nished with three or more small points or tubercles. From the gustric region to the
lateral margins of the carapace, a strong ridge traverses the line of the cervical fossa in
recent Crustacea, a circumstance that I believe is due to compression during fossilisation ;
the weaker parts yielding while the more rigid and stronger resist. Thus the fossa which
is due to a reflexion or folding of the dermal tissue resists more decidedly the superin-
cumbent pressure and remains rigid, while the surrounding structure yields. The
cervical fossa, or as it may be called in this specimen, ridge, bifurcates into an anterior
and a posterior branch, between the fork of which lies what Stimpson has ecalled the
hepatic region.

The posterior portion or pleon is broad, and symmetrically tuberculated ; each somite
generally carries, or is supposed to carry one large tooth or tubercle on the posterior
margin in the median line, a similar but larger one near the lateral margin, eentrally
situated above the coxal plate, and another smaller in dimensions between this and the
central, is situated on the posterior margin.

The animal appears to have no ophthalmopoda, although a semicircular notch in the
frontal margin of the carapace seems to represent the orbit of the missing organ. This
absence may, and I believe does arise from the soft and perishable nature of the eye
when compared with the surrounding tissue, during the period of fossilisation, or it may
be from the organ being hid, or reduced to a minimum condition as observed in the
Willemesia, or from its entire absence, as in Eryoneicus, but the presence of an orbital

cavity determines that this ancient form has departed from a species in which the eye was
an important feature.

Mnagnzine, for the drawing of which the anthor is not responsible, n note and additions to the text were added by the
editor after the paper had been geen by the author. A comparison of the fizure in the magazine with that on pl. xxv.
in the Quarterly Journal of the Geological Society, both of which were drawn under the superintendence of the editor
of the Geological Magnzine, will show that the form of the large chela and the ornamentation at the branchial margin
of the carapace cannot belong to the same species. More than twenty species of Eryon have been described, but
these are so various in their external form that it is difficult to imagine that they are not structurally, more than
specifieally distinct. As an example, Dr. Woodward, in a note to his Memoirs on the Species of the Genus Eryon
(Desm.) from the Lins and Oolite of England and Bavaria (loc. cit., p. 404), tells us that the dieresis * is absent in the
outer caudnl lamellre of the Solonhofen species—a most important distinction : they differ also widely in form,” and he
deseribes nll the English species ns possessing it, “as in other Astneidm.” The dimresis is absent from the following
recent familiva: Eryonide, Palinuridse and Scyllarides, all of which belong to the Astacidea.



REPORT ON THE CRUSTACEA MACRURA. 119

The first pair of antennze has three short joints to the peduncle and the remains of a
slender multiarticulate flagellum, to which I have given its probable length as well as a
second branch, because I am not aware of any species of Macrura that has not a second
flagellum attached to the first pair of antennz.

The second pair of antenna has very little of it represented in the specimen, but it
evidently carried an ovate scaphocerite ; that on the right side of our figure is half lost,
whereas of that on the left there is the impression only ; the rest of the organ is wanting
on each side except what I take to be the impression of the distal joint of the peduncle,
and the first articulus of the flagellum on the right side.

The first pair of large chelee is well shown on the right side, although part of it is
expressed by the impression only. That on the left I have restored in outline from
that of a specimen of Polycheles crucifera, in order to show the near resemblance of the
same part in the two genera.

All the other appendages are lost, or hidden benecath the body of the animal, ex-
cepting those that go to form the rhipidura, the outer plates of which are only determinable
by the impression left on the rock. They are broad, leaf-like, and rounded at the
extremity, without any sign of a diwmresis or division in the outer plate, or a tooth at the
outer distal angle ; telson is broad at the base, and tapers abruptly to the extremity.

This species bears a generic resemblance to Polycheles of the recent seas, especially to
Polycheles erucifera, in the form of the carapace, although it is deprived of its strong
lateral armature, of which a trace only remains at the posterior branchial margin.

It Lears, however, a nearer vesemblance to Polycheles helleri and Polycheles baccata
in the form and breadth of the pleon, but differs from all in the absence of a prominent
longitudinal carina which is conspicuous in most of all the known recent species of
the Eryonide, excepting the genus Eryoneicus, on the median dorsal surface of the
pleon.

The fossil also differs from the recent species of the same family in having a broad
and open orbital notch, instead of a narrow cleft in the dorsal surface of the carapace,
which is filled up with the upper surface of the base of the rigidly attached ophthalmopod.

The first pair of antenne, so far as I am able to interpret the evidence at my dis-
posal, has not the inner margin of the first joint of the peduncle produced to an clevated
ridge, a circumstance that is largely due to the distance at which these appendages are
separated from each other.

The second pair of antennz, if I understand correctly the parts represented in the
specimen, approximates more nearly to the recent forms than to those of any fossil Eryon
that I have met with, differing from the latter in carrying a distinet scaphocerite at the
base. It is true Desmarest states that the second pair of antenns is provided with a
large scale, but he does not show it in his figure of the animal, and although it has been,
I believe, generally accepted by authors who have written on the subject, I am not aware
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of a specimen or figure excepting those that have been restored in which it has been
(letermined.’

Taken as a whole, the specimen that T have here deseribed resembles the form of the
vecent Polycheles as nearly as it does that of the type of the ancient Eryon. But in the
breadth of the pleon and the absence of the dorsal carina, it exhibits a condition that
demonstrates it to be no very distant departure from the genus Astacus, to which the
areat chela, notably in Cambarus simulans, Faxon, and Camberus clarkii, Bajer, bears a
near and characteristic resemblance, and the likeness would be more apparent if the
animal, instead of being dorsally depressed, had, like Istacus, a more rounded or laterally
compressed form.

[t appears to me that the family of the Eryonide was a departure under deteriorat-
ing circumstances from some marine ancestor of Astacus, and that the recent genera are
in direct descent from the drehaastacus of the European Lins.

The fossil genus Palwocarabus, from the Glasgow and Shropshire coal measures,
appears to possess characteristic forms in the several genera of Aretus, Polycheles,
and to be represented most closely by the recent genus Syncaes, from which it seems
to differ chiefly in the laterally compressed rostrum, and it is interesting to notice that,
separated as these genera are in time, as widely as the period when the coal-plants
were living and growing in their native soil is from that of the present day, there is
very little beyond specific distinction in character separating the oldest fossil from
the most recent Macrurous Crustacca of the same family, and if we are, as is but
reasonable, to judge of the alteration of parts unknown from the parts that are known,
there is very little variation in structure also. So that in this group of animals whatever
specific changes may have successively been produced, they are small in degree and
unimportant in character ; and therefore we may assume that the conditions of life on
the globe, so far as relates to the present class of animals, can have undergone but little
change.

Geographical Distribution.—The recent genera that belong to this family are widely
distributed, but all of them appear to require certain conditions of depth, temperature,
and character of sea bottom.

The genus Polycheles has been taken in the Mediterranean, and in the Atlantic off
the coast of Spain;* in the West Indies, and in the longitude of the Fiji and Kermadec

1 In the Qlll‘”’i. Journ. Geol. Sﬂ'{!.. vol. xxii. Iﬂ. XXV, Iig. ]‘ Dr. Wooidward delineated ** 'I_}r the hﬂlp of the fine
examples in the cabinet of the Rev. P. B. Brodie, F.(L.8.,, aml those in the British Museum,” n completely reatored
figure of Eryon barrovensis (M‘Coy) in which the scaphocerite is fixed at the extremity of a peduncle that is independent
of that of the antennw, This condition not Leing in accordance with the anatomical structure of the Macrurous
Decapoda, I am induced to think that the small pedicular plate at the extremity of the third pair of minxillie is in-
tended, of which a drawing i given at fig. 31, p. 136, in this Report, and which in some recent species extends beyond
the frontal margin. It may be seen on PL XIX. fig. C™, which represents the unider surface of the head in ¥t illemanio
deplodaciyla,

8 Norman, On the Willemamaia group of Crustacen, Ann. and Mag. Nat. Hist., ser. b, vol. il. p. 384, 1878.
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Islands, at an average depth of 500 fathoms, on a muddy bottom, with a temperature
approximating to 39°°5.

The genus Pentacheles appears to range as far as the limits of the great Pacific Gcean.
Species have been taken among the Australasian Islands, the Philippine and New Guinea
aroups, near the middle of the ocean, about the Fiji and Kermadec groups, and along
the south coast of .South America, from Juan Fernandez to Cape Horn. Most of
these were taken in the open ocean some distance from land, and gencrally on a muddy
or oozy bottom formed of the débris of Globigerina and other Foraminifera. The depth
at which they were taken varied from 120 to 1375 fathoms, but generally it was about
500. Belonging to exceptionally shallow water was Stereomastis (Pentacheles) suhmi, a
species which, together with Stereomastis (Pentacheles) auriculate, I have been indueed
to separate from the other species and establish as an independent genus, in consequence
of their having no mastigobranchial plates attached to the podobranchie (see p. 14).
Stereomastis suhmi was captured within the narrow channels that separate the numerous
rocky islets from the coast of Western Patagonia. The species from exceptionally deep
water are Pentacheles obscura, a much damaged specimen taken north of New Guinea,
in 1070 fathoms, and Pentacheles l2vis, obtained off Juan Fernandez, at a depth of 1375
fathoms, but this latter species is represented by a second specimen taken south of the
Philippine Islands, at a depth of only 500 fathoms. The temperature at the bottom
varied from 85°'5 to 41°°8, according to the greater or less depth of the ocean, and the
sea bottom, with one or two exceptions, is recorded as being formed either of mud or
Globigerina ooze.

The general aspect of the animals, even when specifically distinet, bears a general
close resemblance, and the alteration of the branchial apparatus appears to have no im-
portant influence on the external appearance. In Pentacheles cuthrix the mastigo-
branchial plates are of extreme tenuity, and reduced in size, while they are absent in
Stereomastis auriculata and Stereomastis sufmi. Yet the general character of their
habits appears to correspond.

Willemeesia has been found in the middle of the North and South Atlantic Oceans.
It was also taken in the Pacific, about 500 miles from the coast of South America, at a
depth very nearly as great as that in the Atlantic, and at nearly similar temperatures,
namely, 34°'6 and 35°5 at a depth of 1875 and 2225 fathoms, as compared with a
temperature of 36°+8 in the North, and 36°*4 in the South Atlantic Ocean, at 1900 fathoms.
As in the preceding genera, the sea bottom where they were taken consisted of Globigerina
ooze, a deposit sufficiently constant to induce us to believe that it is the common home of
all the species of the genera that make up this group. The exceptions to these are few,
only three, I believe, and these are in relation to Pentacheles euthria and Polycheles
baccata, which were taken on a rocky and red clay bottom.

Within certain limits it is therefore presumable that the family is represented by
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species beyond certain depths, wherever a Globigerina hottom is to be found, a ecircumstanee
that is suggestive of the idea that in natural selection the character of the food is one of

the most permanent influences in their geographical distribution.

Eryoneicus, Spence Bate.
Eryoneicus, Sp. B., Ann, and Mag. Nat. Hist., ser. 5, vol. x. p. 457, December 1882.

Carapace globose, dorsally hemispherical, nearly as broad as long: pleon narrow
and folded beneath the pereion : rhipidura well-developed : telson as long as the lateral
plates : ophthalmopoda absent.

First pair of antenna having the first joint of the peduncle cylindrical, like the second
and third, which terminates in two flagella.

The second pair of antenn is scarcely longer than the first and carries a small
scaphocerite and a long phymacerite.

The first pair of perciopoda is long, and terminates in a narrow and slender chela ; the
second and following pairs are successively shorter and are chelate, except the last, which
terminates in a short and simple dactylos.

Eryoneicus cacus, Spence Bate (P1. XIIE).
Eryomeicus cecus, 5p. B., Ann, and Mag, Nat. Hist.,, ser. 5, vol. x. p. 457.

Carapace orbicular and circular, dorsally and laterally armed with numerous long,
slender, spine-like teeth that appear to be symmetrically arranged on each side of the
median line, the smaller being anterior and the larger posterior; the largest are situated
near the postero-external angles of the carapace, the lateral walls of which are inflected
on the ventral aspect from the frontal to the posterior margins.

The pleon is narrow, being about one-fifth the diameter of the carapace, and is simi-
larly furnished dorsally as far as the extremity of the telson with long and slender
spine-like teeth.

The ophthalmopoda are absent.

The first pair of antenna has the flagella unequal.

The second pair is not much longer than the first ; it carries a small scaphocerite and
o long, straight, cylindrical phymacerite.

The second pair of gnathopoda 1s pediform, moderately long and slender.

The first pair of pereiopoda is smooth, long and slender, the chela being scarcely
broader than the meros ; the second pair is short, slender and armed with a few long
spines ; the third and fourth are shorter and furnished with a few corresponding hairs ;
the fifth is still shorter and terminates in a short and simple dactylos.

The anterior or first pair of pleopoda is wanting, and the others are biramose and
foliaceous.
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The rhipidura is symmetrical ; both outer plates are fringed with ciliated hairs.

The telson terminates in a sharp point furnished with numerous ciliated hairs on each
side, and with many long and slender spines on the dorsal surface.

Length, 13 mm. (0°5in.), measured from the frontal margin to the extremity of the telson,

Habitat.—Station VIL v., off the Canary Islands, February 11, 1873; lat. 27° 58’
N., long. 17° 39" W.; depth, 1620 fathoms; bottom, voleanic mud.

This unique specimen in general appearance is very unlike any other genusin the family,

The dorsal surface of the carapace, instead of being compressed, is elevated and has
a globular appearance, while the lateral walls are bent under the ventral surface and lie
flat in the same plane, apparently, with that of the sternum. It is dorsally covered with
spines, or long, slender, sharp teeth, of which two stand longitudinally in the central line
on the frontal region, and two on each side, one on each side of the gastric region and
two on each side of the cardiac region, two on the upper and anterior portion of the
branchial region, and several, which increase in length posteriorly, on the lateral angle
formed by the sudden inflection of the carapace.

The pleon is very narrow and generally lies folded against the ventral surface of the
pereion ; it is dorsally armed with long and slender spines, one on cach side of the mediau
line and one on the lateral wall of the four posterior somites, just above the margin,
which also is armed with a long posteriorly-directed tooth and two smaller ones, except
in the case of the sixth somite, in which the margin is produced to a single, long and
slender tooth: the telson is likewise armed with long and slender spine-like teeth, of
which there is one in the median line near the base, and one on cach side still nearer;
these three are the largest, the others are smaller and ranged in rows on cach side of the
median line from the base to the extremity, which terminates in a small tooth on the
dorsal surface, and is flanked with several ciliated hairs on each side.

The ophthalmopoda are absent, and no trace of organs of vision can be determined ;
there is a slight depression on each side near the central line of the frontal margin ;
and more laterally, beyond the outer antennee, corresponding with the position of the
eyes in Willemesia, is a dark spot on each side that is suggestive of being an organ of
vision, but the want of specimens for a close examination precludes me from being able
to confirm the supposition.

The first pair of antenna (b) has the first joint short and stout, armed on the inner side
with a strong and sharp-pointed tooth that is broad at the base, and on the outer with
a fine, anteriorly-directed, spine-like tooth ; the second joint is very short but narrower
than the first, and the third is yet shorter and narrower, and supports two unequal slender
fingella that are not very long and only sparingly multiarticulate.

The second pair of antennz (c) has the basal joint supporting a cylindrical rod that is
longer than the peduncle of the antenns; it is obliquely truncate at the extremity,
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hollow, and contains a membranous canal; I think there can be no doubt that it is a
peculiarly developed phymacerite; the second joint supports a long, straight-sided,
foliaceous scaphocerite, tipped with a few hairs, but not armed with a tooth on the outer
margin ; the third or terminal joint of the peduncle is but little more important than
the first joint of the flagellum, which is slender, tapering, sparingly multiarticulate,
and about one-fourth longer than the longest of the first pair.

The mandibles and supporting oral appendages I have not examined, as, without
~destroying an interesting form, they could not be determined.

The second pair of gnathopoda is long, slender, seven-jointed and pediform, it
terminates in a sharp-pointed dactylos, and is sparsely fringed with hairs,

The first pair of pereiopoda (k) is long and slender, and terminates in a slender chela
that has the fingers longer than the palm, and impinging closely together throughout
their entire length, and free from hairs or spines.

The second pair () is formed on the same type as the first, but is much shorter, being
only half as long, and is adorned with long slender spines of which the two largest stand
at the distal extremity of the carpos, and the others on the outer margin of the carpos
and meros, and bears at the base a small appendage that I believe to be a basecphysis.

The third pair of pereiopoda () is little more than half the length of the second, but
is rather more robust ; it is chelate, but the fingers are short, with the pollex stouter than
the dactylos.

The fourth pair (n) resembles the third, but is shorter and slighter, and like it,
sparingly furnished with hairs.

The fifth pair (o) is short, robust, and simple, it is slightly shorter than the preceding,
and terminates in a short, stout-pointed dactylos.

There is no appendage attached to the first somite of the pleon ; but each of the four
succeeding ones bears a pair of pleopoda that have two long, narrow, leaf-like branches
fringed with hairs attached to a long and narrow peduncle ; the inner plate carries a small
cylindrical stylamblys.

The fifth pair, which helps to form the rhipidura, consists of two subequal, foliaceous
plates fringed with hairs, and does not reach quite to the length of the telson.

Observations.—Dr. v. Willemoes-Suhm, who had the opportunity of examining this
specimen when fresh from the sea, and from whose drawing the accompanying figure is
taken, says, in his notes, that it is transparent, and that the alimentary canal, including the
esophagus and stomach, is of a bright red colour, while the hepatic lobes are yellow, repre-
sented by dots in the figure; the elongated tissuc marked () is white; to this he appends the
query, “Can it be a muscle?” which, from its position, I think there can be little doubt it is.

He also says that the dorsal spine-like teeth are arranged in longitudinal rows, one
of which traverses the median line, the others running in pairs making a series of four.
The posterior margin of the carapace is also similarly armed with teeth.
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The pleon has similar spine-like teeth on each somite, both laterally and in the
wedian line.

The telson is spinous, and has the terminal extremity beautifully fringed with hairs.

The branchize I have not been able to enumerate with certainty, but they exist
rather in an impoverished than in a developing condition; the central stalk is long
and robust, while the lateral filaments exist
as globular papillze, diminishing gradually from
the base to the extremity, and are of less length
than the diameter of the stalk to which they
are attached.

The possibility has occurred to me of its
being a young and immature form of some
species allied to Polycheles, a hypothesis that
was supported by the bottle containing it Leing
labelled “ Zowma of Brachyura,” but there are
certain features that seem to be opposed to

this supposition. Fi 30 s e, At advig by von il

The brephalos of Willemasic has mot 2 2% Fu»hEy pereiopodas sb stomack;  testis(h;
been observed, but I have been able to
determine by examination of an embryo in an advanced condition (Pl XX. fig. 2), that
the ophthalmopoda at that period are well developed, and I have no doubt that when it
quits the ovum the brephalos is in the megalopa stage, with the ophthalmopoda
developed as in the young of Astacus. But the specimen that I have before me has no
ophthalmopoda or trace of one. The frontal margin on each side of the median line,
in the place where the ophthalmopoda are situated in the normal species of Astacidea,
is slightly excavate, and this is suggestive of an orbital impression, but there is not
the slightest trace of an organ of vision here, but on the outer side of the frontal margin,
beyond the position of the antenns, and corresponding with the ophthalmopoda in
Willemesia, is a dark circular spot that is suggestive of being such an organ, but
without any structural indication of its function.

The first pair of antenns differs from that in Polycheles and in Willemeasia in not
having the inner margins, from the base to the distal extremity of the first joint,
produced laterally so as to be brought into contact with each other and elevated upwards
into a crest-like form, but only a large spine-like tooth at the inner distal angle.

The second pair of antenns is peculiar, and, so far as I know, unique in character.
The first or coxal joint carries a phymacerite, developed in the form of a long,
straight, cylindrical tube that is obliquely truncate at the distal extremity. If we
examine the same organ in Willemasia we shall find it, though different in form, to be
analogous in character, since it consists of a long cylindrical organ, but so curved that,
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being directed upwards (Pl XIX. fig. ¢, ot), the extremity of the organ rests against the
under surface of the first joint of the first pair of antennee (fig. C"), producing a depres-
sion on the surface.

As I have previously stated, the desire not to injure this interesting and unique
specimen has kept me from examining the oral appendages.

The second pair of gnathopoda and the succeeding pereiopoda closcly resemble
in proportion and general character the corresponding appendages in the genus
Pentacheles.

The pleon differs in being considerably narrower than is generally the case in species
of the Eryonide, of which, so far as I am aware, there are only two resembling it, namely,
the recent Polycheles rosea, and the fossil Eryon cuwvieri, It may, therefore, he con-
sidered that this form, whether immature or fully developed, adds another link to the
connection between the recent and fossil Eryonidze.

Polycheles, Heller.

Polycheles, Heller, Crustaceen des siidlichen Europa, p. 209, 1863.
i# 8p. B, Aun. and Mag. Nat. Hist., ser. 5, vol. ii. p. 276, 1878.

Dorsal surface of the carapace Hattened and depressed. Latero-anterior angles
projecting beyond the anterior margin. Pleon not longer than the carapace. Ophthal-
mopoda 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.

First pair of antennee furnished with two long slender flagella, of which the outer is
the shorter.

Second pair of antennz having a scaphocerite, and terminating in a long and slender
flagellum ; four anterior pairs of perciopoda chelate, the anterior being the largest, and
the fifth pair in the male terminating in a simple styliform dactylos.

First pair of pleopoda in the male having a long and slender biarticulate stalk,
terminating in a broad and spoon-like extremity ; in the female, biarticulate, slender and
feeble throughout.

The second and four posterior pairs biramose, the branches fringed with long ciliated
hairs, the inner branch, in the male, supporting two subequal stylamblydes, in the
female, one.

The rhipidura is symmetrical and well developed, outer branch broad. Telson
tapering,

Geographical Distribution.—This genus ranges from the Mediterranean to the West
Indies. Heller's typical species, Polycheles typhlops, was first taken off the coast of Sicily,
and by the Rev. Dr. Norman off the Portuguese coast, and Polycheles sculptus, S. Smith,
was obtained in 250 fathoms off the coast of Nova Scotia; while other species are
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recorded from the West Indies, the Fiji and the Celebes Islands, at depths varying from
920 to 1070 fathoms.

" The Rev. Dr. Norman,' says that the females of Polycheles typhlops are character-
ised by the posterior pair of pereiopoda terminating in small and feeble but perfect
chele, similar to those that exist in Arctus, Ibaccus, and most species of Palinuride.
This is also the case in Polycheles baccata, but it does not appear to be persistent in
every species, as may be seen in Polycheles hellers.

Polycheles crucifera (Willemoes-Suhm) (P1. XIIL).

Willemeesin crucifera, Willemoes-Subhm, Trans. Linn. Soce. Lound., ser. Z, vol. 1. p. 6%, pi xil
fig. 11; pl. xii. figs. 10, 11.

Willemesia erucifera, Sp. B., Ann. and Mag. Nat. Hist., October 1878, p. 277.
Carapace ovate, lateral margins fringed with large teeth ; frontal margin armed with
a single rostriform tooth, and two sharp teeth on the inner angle of the orbital notch ;
dorsal median ridge without teeth, but minutely nodulated, as also is the dorsal surface,
where lines of nodules correspond with the limits of the calcareous formation of the
pereion. Pleon with a spinous carina traversing the median line, each somite being
armed with two strong teeth. The eye is lodged in a narrow cleft of the dorsal surface
of the carapace, and projects beneath the antero-lateral angle of the carapace, in the

form of an obtuse point.

Length, 45 mm. (1°5 in.).

Habitat.—Station 28, off Sombrero Island, West Indies, March 15, 1873 ; lat.
18° 24’ N., long. 63° 28’ W.; depth, 450 fathoms ; bottom, Pteropod ooze.

The dorsal surface of the carapace is marked with a cruciform line formed by a
nodulated ridge that traverses the median line from the anterior to the posterior margin,
and a transverse ridge along the posterior margin of the cervical furrow. Another
nodular ridge on each side leads from the posterior extremity of the orbital notch to the
cervical furrow, and another diagonally towards the lateral margins, Posterior to the
cervical furrow the nodules are larger and more isolated ; a row of these nodules, separated
from each other, traverses the line of the internal margin of the branchial region, the
others are more generally scattered, and the entire surface between the nodules is covered
with a number of minute, rather stiff, curved hairs. The anterior division is a little
narrower than the posterior, and is again, particularly at the margin, divided into two
portions, each of which is armed with a series of long, slender, spinous teeth.

The rostral tooth in the median line of the anterior margin, instead of being
horizontal, is nearly perpendicular to the dorsal surface, and is long and slender; on the

1 Ann. and Mag. Nat. Hist., ser. 5, vol. iv. p. 177, 1879.
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inner angle of the orbital notch are two small sharp teeth ansing from nearly the same
base, between which and the rostral tooth the anterior margin of the carapace is fringed
with long hairs, as it is also between the outer angle of the orbit and the latero-anterior
angle, which is directed obliquely forwards, curving outwards and upwards, the first
division or antennal region thins out into a marginal ridge, which is surmounted by a
series of six long outwardly and upwardly-curved teeth ; the second division which is
known as the hepatic region, is surmounted by five outwardly-directed and upwardly-
curved teeth, of which the anterior is the most prominent. Posterior to the cervical
suture the margin proceeds slightly outwards and then downwards, and is surmounted by
a series of seventeen teeth directed outwards, upwards, and forwards, except those on the
posterior margin, which are directed backwards and radiate in a curve corresponding
with the rest. The posterior margin bends in a manner corresponding with the form of
the animal, and supports a short curved spine near the articulation of the posterior margin
of the carapace with the first somite of the pleon, between which and the median line
on each side there are three or four small sharp teeth.

The first somite of the pleon is longitudinally short, narrower than the second, and
supports one sharp tooth on the median line ; it has no coxal plate, the outer extremity
terminating in a nodular cusp that articulates with a corresponding cup in the carapace
(peltecleis) and locks it in position.

The second somite is longitudinally longer than the first, and is bisceted by a furrow
on each side of the median line, the central crest of which earries two sharp teeth, placed
one behind the other, the anterior of which is directed obliquely forwards, while the
posterior i8 nearly perpendicular; the third, fourth, and fifth somites resemble the second
except that each gradually narrows in succession, and the coxal plates become more
pointed ; the sixth somite has no dorsal teeth, but protuberances only: the telson is
long and tapering, with two small longitudinal ridges on each side of the median line.

The ophthalmopoda {a) are small, obscure, and immovable, the upper portion is
bulbous and fills a small noteh or eleft in the anterior margin of the dorsal surface of the
carapace, whence it narrows to a point and lies impacted in a hollow on the outer side
of both antenne (b, c), beneath the projecting antero-lateral angle of the carapace;
a small tooth projects from the anterior surface of the upper or bulbous portion of the
ophthalmopod. It is impossible in the present condition of the animal to state with cer-
tainty, but from the appearance of the organ I am inclined to believe that vision existed
at two points, namely, at that part of the upper surface exposed within the orbital notch,
and inferiorly at the extremity of the ophthalmopod. The animal, however, can have
had only a very limited range of vision outwardly, by the aid of one lens above, and
another below and a little in advance, and even this, from the apparent density of the
cornea, must have been of a very imperfect character.

The first pair of antenne (fig. ¢, b) has the first or coxal joint thick and bulbous on the
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outer side, where it is armed with one slender sharp-pointed tooth, beyond which is a long,
narrow, transverse slit or opening leading to the auditory chamber. On the inner side
the margin thins out and curves upwards to a crest, and is fringed with four anteriorly-
directed teeth, of which the posterior is the smallest and the anterior the largest; the
second joint is shorter and narrower than the first, and the inner anterior angle is
produced to a sharp tooth ; the third joint is shorter and narrower than the second, and
has also the inner anterior angle produced to a sharp tooth; the surfaces of these three
joints are sparsely covered with short thick hairs: the inner flagellum is about as long
again as the outer, it 18 more robust, and divided into numerous small articuli, cach of
which bears three or four small stiff hairs at every articulation.

The second pair of antenna (fig. ¢, ¢) is situated on the outer side of and a little below
the first pair ; it consists of only four joints, the second and third being fused together :
the first joint is closely impacted in the metope but not fused with it, and carries a long
curved phymacerite that passes inwards and upwards, terminating in an obtuse extremity
that is laterally flattened against a sub-membranous depression on the under side of the
first joint of the first pair of antenne ; the second joint is diagonally fused with the
third, which carries on its outer angle a short lanceolate scaphocerite, the extremity of
which reaches beyond the penultimate joint of the peduncle; the fourth and fifth joints
are cylindrical, and terminate on the inner distal angle in a small tooth : the flagellum is
slender, and resembles in length and form the longer branch of the first pair of antenne.

I did not dissect the oral appendages in this species, inasmuch as the specimen,
which is a very beautiful one, is unique, and I expected to obtain similar observations
from other species of which specimens were more numerous.

The second pair of gnathopoda (z) is six-jointed, the basis and ischium being apparently
fused into ome. The coxa is furnished with a short, curved, rigid mastigobranchia,
sparsely fringed with hairs on the convex side; the basis is fused with the ischium, and
carries no ecphysis ; the ischium is long and robust ; the meros also, but not so stout or
so long as the ischium; the carpos is short and small ; so also is the propodos, but
longer than the carpos ; and the dactylos is styliform and as long as the propodos ; the
inner and outer margins of all the joints are fringed with hairs.

The first pair of pereiopoda are much larger than the rest. The coxa is large, being
broader in diameter than the basis, which is narrow and curved, so that the ischial
atticulation is directed outwards and slightly backwards ; the ischium is round and small
at the basisal articulation, and gradually enlarged and flattened towards the meros, with
which it articulates; the meros is longitudinally arcuate, flattened, increases in breadth,
and again narrows and thickens towards the carpal joint; the carpos is triangular,
Darrowest at the meral extremity, broadest at the propodal, and is armed with a small
tooth at the inner distal angle ; the propodos is long, broad, and flattened, widest just
beyond the carpal extremity, where it bulges out to give insertion to the flexor muscle of
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the dactylos ; the outer margin is armed with several small tecth, of which the largest is
at the anterior angle, the others irregularly lessening until they disappear near the
middle. The pollex is long, slender, gradually narrowing to the apex, where it is
pointed and curves to meet the dactylos: it stands at a slight angle with the propodos,
and gradually curves upwards. The dactylos corresponds in form and length conversely
with the pollex, against which it impinges when closed throughout the entire length by
a series of small leaf-like plates closely impacted sideways against each other, the points
being directed posteriorly. These fade away towards the extremities of the pollex and
dactylos, which overlap each other when closed.

The second pair of pereiopoda is considerably smaller than the first, to which it
otherwise bears a general resemblance, excepting that the propodos is much more slender,
being not broader than the carpos, and has the margins fringed with long hairs,

The third and fourth pairs are also chelate, but differ from the preceding in having
the curve of the dactylos in the opposite direction. The pollex is long and slender, and
armed with a row of short spines on the posterior margin. The dactylos is longer than
the pollex, smooth on both margins, except for a few delicate hairs near the base, and
slightly curved posteriorly.

The fifth pair of pereiopoda (o) is shorter than the preceding, which is due to the three
last joints being each slightly shorter than their homotypes in the preceding pairs, more
especially the dactylos, which is thicker and shorter and sub-lanceolate, there being no
polliciform prolongations to the propodos. This pair is simple in the male, the only sex
with which we are acquainted.

The first pair of pleopoda (p) is biarticulate, the first joint being a three-sided stem,
which, when pressed against the ventral surface, lies compactly in a curved groove formed
between the ventral surface of the pereion and the projecting inferior margin of the
carapace. This joint reaches as far as the coxa of the posterior pair of pereiopoda, where
it articulates with the second, which is narrow at the base, and at a short distance from
it suddenly widens into a long, hollow, spatuliform organ, the distal extremity of which
reaches as far as the coxa of the third pair of pereiopoda. This form cnly exists in the
male ; and, from its position and relative proportions, it undoubtedly fulfils an effective
purpose. But of this I shall be enabled to speak more fully when writing of another
species which I have had better opportunities of examining.

The second pair of pleopoda (g) is biramose, the two branches being foliaceous, narrow,
flattened, flexible, tapering, and fringed at the margin with fine hairs; the inner ramus

.near the base supports two stylamblydes of unequal length, the longer of which is
furnished with two or three rather obscure cincinnuli.

The third, fourth, and fifth pairs of pleopoda resemble the second except in having
only one stylamblys instead of two,

The sixth pair articulates with the posterior margin of the sixth somite of the pleon;
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it aids the long and lanceolate telson in forming a well-developed rhipidura. The basal
joint is short ; while the rami are long, broad, foliaceous, and lanceolate, the margins
being fringed with a row of closely-planted, evenly-set haixs.

Observations.—The specimen is the only one of this species taken. According to Dr
v. Willemoes-Suhm, when obtained it “ was red, which is I believe the prevailing colour
of all deep-sea Crustacea.” This colour, however, rapidly disappeared when the specimen
had heen for a certain time in spirit.

Fia. 81.—Polycheles crucifera. From a drawing by Dr. v. Willemoes.Sulim.

Polycheles baccata, Spence Bate (P1. XIV. fig. 1).
Polycheles baccatus, 8p. B., Aun. and Mag. Nat. Hist., ser, 5, vol. ii. p. 278, 1878.

Carapace ﬂﬂ-ﬂllcelj' broader than the pleon at its anterior extremity, lateral margins
subparallel, anterior division armed with twelve teeth, the median, which is but imper-
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foctly separated from the anterior with five, and the posterior with twenty-five, more or
less small teeth. The anterior frontal margin is furnished with one large and two small
rostral teeth. Dorsal ridge without teeth or spines, but bead-like tubercles traverse the
median line and the posterior margin of the carapace. Pleon carinated, the four anterior
somites each projecting to an anteriorly-directed tooth. Ophthalmopoda lodged in a d ecp
notch in the dorsal surface of the anterior margin of the carapace. Meros of the first
pair of perciopoda smooth except a small tooth on the outer distal angle, and two near
the external distal angle of the carpos, and one small one on the inner. Fifth pair of
pereiopoda terminating in the male in a long, slender, sharp, styliform dactylos, and in
the female in a short and stunted chela (fig. 1 o, ).
The dorsal armature of the carapace may be thus formulated—

Margiual, . . . . . . . 12—5—25
Rostral, ) . . . . . . 3 ..
Doraal crest, . . . . . . . o ...

Length—male, 80 mm. (33 in.); female, 85 mm. (3'6 in.).
Habitat.—Station 173, July 24, 1874 ; lat. 19° 9 35" 8., long. 179° 41’ 50" E.;
off Matuku ; depth, 310 to 315 fathoms; bottom, coral mud.

The carapace is of a long quadrate form, the lateral margins being nearly parallel,
slightly converging at each extremity, and adorned with a great number of small teeth.
The anterior division has ten or twelve, but between them is a considerable quantity of
small hairs that fill the intervening spaces, particularly in the younger animals. The
central division has four or five similar teeth, and hairs, but their separation from the
anterior is not always very perfectly defined. The posterior division is more distinctly
separated, and carries about twenty-five or twenty-six teeth, not very elearly defined, which
gradually diminish in size. The lateral wall of the carapace below the serrate margin
is perpendicular for some distance, and then flattened inwards at almost right angles. The
perpendicular portion is covered with long hairs, especially visible on the lower margin,
where there is a row just above a line of very fine teeth that form a ridge hetween the
vertical and the horizontal portion of the lateral wall of the carapace; the horizontal part is
slightly granular, and between the granules the surface is perfectly smooth.

The anterior margin of the carapace (fig. 1 ) has the lateral angles projecting slightly
in advance of the central or rostral point, which consists of a stron g tooth arising from
the metope, directed obliquely upwards and forwards, and flanked by two small tecth, one
on each side behind on the frontal margin of the carapace, and a row of hairs, on the outer
side of which a serrate margin passes outwards and forwards to a point, from whiech 1t
recedes also as a serrate margin to the inner angle of the orbit, where a short and slender
tooth projects. The outer angle of the orbit is also armed with a sharp and glender
tooth, whence obliquely to the outer angle of the carapace are several small, sharp teeth.
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The posterior margin is deeply cxcavated in the centre, from which the margin,
fringed with a row of minute hairs, recedes posteriorly and outwardly on each side to a
strong tubercle, the pelteeleis, which overrides and articulates in a hollow or socket
formed in the coxal plate of the first somite of the pleon. From this tubercle the
posterior margin passes downwards and outwards, and becomes continuous with the
lateral margin. From this point also an obscure line, slightly baceated in appearance,
passes in a flexuous direction forwards on the dorsal surface of the carapace, correspond-
ing with the internal wall of the branchial ehamber.

The first somite of the pleon has the anterior division long and the posterior short;
the former is smooth, and passes beneath the carapace, when the animal is extended ;
the latter is granulated, and is armed with a strong anteriorly-directed tooth in the
median line, and extends laterally until it reaches the coxal plate, which is produced
obliquely forwards, and overlaps the posterior margin of the carapace, external to the
tuberculated process or peltecleis, and thus secures or bolts the carapace in position.
The second somite is not longer than the first, but has the first or anterior division
shorter and covered almost entirely by the previous somite when the animal is
extended ; the posterior division is longer, granulated, and divided transversely by a
groove or furrow that runs obliquely frem near the anterior margin at the median line
to the postero-laternl margin, where it joins with the coxal plate. A large sharp
anteriorly-directed tooth longitudinally traverses the posterior division in the median
line; the coxal plate is extremely large, being produced forwards to an obtuse point
beyond the margin of the carapace .downwards and inwards, and rounded inferiorly
and posteriorly in a continuous line ; the upper portion of the surface is granulated, the
lower smooth, and the margin fringed with long hairs, The third, fourth, and fifth
somites resemble the second, excepting that they gradually narrow posteriorly, and the
tooth on the dorsal median line becomes less important in the fourth, and only appears
as aridge or crest on the fifth somite, and also in the form of the coxal plates, which
are not produced anteriorly, but have the anterior margin hollowed, uniting with the
posterior margin so as to form an obtuse angle with it. The sixth somite is narrower
and slightly longer than the preceding; the coxal plate is more pointed and posteriorly
excavate, to admit of the articulation of the posterior pair of pleopoda; the dorsal
median line instead of being armed with a vertical tooth is furnished with a double
row of small bead-like tubercles. The telson is long, pointed, horizontally ribbed, and
fringed with long hairs. There appears to be no feature in the dorsal structure that
distinguishes the male from the female, which is slightly the larger in our specimens.

The ophthalmopoda (fig. 1c, @) are small, obscure, anteriorly armed with a small tooth,
and lodged in an orbit cxcavated in the anterior margin of the carapace, compressed on
the under side by the membranous articulation of the second pair of antennee, and point
outwards, covered by the projection of the latero-anterior angle of the carapace, and
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protected by a mass of hair on the under and outer side of the orbit, as well as by a fringe
of the same on the upper surface, that almost hides it from view, more especially in the
female.

The first pair of antenns (fig 1c, b) has the first joint dorsally concave, the inner
margin projecting upwards so as to form, with the corresponding inner margin on the
opposite side, a crest, which is fringed with small teeth and long hairs, and produced
forwards to a point ; the second joint is small, narrow, and fringed with hairs on the inner
and outer sides; the third is small, and similarly fringed with hairs, and carries at the
extremity two flagella; the outer is more slender, and built up of numerous small
bead-like articuli; the inner has the articuli longer and broader.

The second pair of antennz (c), including the coxa, articulates with the metope, it
carries a long projecting phymacerite, the extremity of which is flattened, turned
upwards, fringed with hairs, and covered by a membranous tissue, which impinges
against the lower surface of the coxa of the first pair of antennsz, where a hollow
impression exists to receive it; the second joint carries at its outer distal extremity
an obtusely-pointed scaphocerite fringed with long hairs, and on the inner a short,
strong tooth ; the next joint is narrower than the preceding, is thinner on the inner
than the outer side, and fringed with a row of very long hairs, and is anteriorly
produced to a short but strong tooth; the terminal joint is eylindrical, narrower, and
shorter than the preceding, and is also fringed with long hairs; the flagellum is long
and slender, and resembles the inner of the first pair.

The mandibles are large and powerful, and are deeply serrate along the incisive
margin of the psalisiform blade, the centre of which is furnished with a strongly project-
ing pointed tooth, advanced considerably beyond the others, which gradually recede to
the upper and lower extremities, which are also armed with a strong and pointed tooth ;
the mandibles carry a biarticulate synaphipod, which folds and lies within the hollow of
each mandible.

The first pair of siagnopoda consists of a biramose uni-articulate appendage, flat, thin,
rigid, and curved longitudinally, the extremities armed with long spines and hairs, lying
closely against the metastoma or posterior lip, which consists on each side of a long and
slender styliform membranous process, closely impacted diagonally against the
mandibles.

The second pair of siagnopoda consists of a large foliaceous plate extending both
anteriorly and posteriorly, and two small branches, one slender and pointed, the other
flat and spatuliform, and folded back upon the larger plate. The two smaller have the
cdges smooth, but the largest is surrounded by a «closely-set fringe of equally long hairs,
and has the surface flecked with fine cilia, sparsely distributed.

The third pair of siagnopoda (fig. 82) is foliaceous and convolute ; the upper extremity
is constricted so as to ferm a.chamber or pocket inte which a triangular articulated joint
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falls, being attached by one angle : the moveable plate does not close as an operculum,
but is inserted marginally, and both chamber and plate are fringed with rather long,
finely cifiated, thickly-set hairs. At the foot

of the appendage is a broad, flat, curved plate,

thinly fringed with long hairs. The anterior
extremity of this siagnopod reaches forwards
beyond the base of the antenns; it passes |
beyond the mandibles, and it is through this ;
channel that the water of expiration passes | { / x‘.h,ﬁ_ [ & e
out of the branchial chamber, the moveable \ / : ’ \\1. 'I j
plate at the extremity being probably a valve \ Wi WA /j'
which admits of its more or less rapid egress. \\ V r/ }*i /

I have not determined the exact form of the \Q;ﬁ ;m/
mastigobranchial plate in this appendage, as it \* S T
was partially ruptured. “\ y

The first pair of gnathopoda is short, not :
reaching beyond the mandibles, and seven- 1\ _
jointed, but carries no ecphysis. The coxa is N
short, the basis is scarcely more important, \\
and, without close observation, appears united
with it ; the ischium is short and cylindrical ; o ~)
the meros long, ovate, very slightly flexed, fro m"“ﬁﬁ‘"‘iﬂ&ﬁ"ﬁl’?fﬂmﬁ.mm
concave Dbelow ; the carpos is transversely
triangular, being broader at the propodal extremity than at the meral; the
propodos is short, narrow and cylindrical, and the dactylos is reduced to a strong
slightly curved spine; all the joints are fringed on the inner side with hairs, stiff
and fim on the propodos and carpos, soft, yielding, and ciliated on the meros and
ischium,

The second pair of gnathopoda is as long again as the first, and reaches forwards as
far as the first joint of the antennz. It is long and slender, and consists of six joints.
The coxa is broad, and carries a rudimentary mastigobranchia, consisting of a minute
sharp-pointed membranous plate, supporting a few short hairs; the basis and ischium
are fused into one long joint, arched on the outer side and flattened on the inner, and
longitudinally curved ; the meros is long, and continues the arch of the previous joints ;
the carpos is cylindrical and short ; the propodos is also cylindrical and short, but longer
than the carpos; the dactylos is lanceolate and thickly fringed with hairs, as is the
sj‘:;ife appendage, but more sparingly, with long ciliated hairs, mostly on the inner

e.

The first pair of pereiopoda is as long as the animal, slender, flattened, and chelate.

& 7

N/ )

LY il
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The coxa is broad, the basis small and cylindrical ; the ischium is long and flat,
cylindrical at the basisal joint, and broad and flat at the meral; the meros is long and
flat, straight on the inner margin and wavy on the outer, increasing in breadth from
the ischial joint, from whence it again narrows, and then widens at the carpal, where it
is armed with one small curved tooth ; indications of teeth along the posterior margin are
visible only under a lens; the carpos is cylindrical and narrow where it articulates with
the meros, whence it increases in diameter gradually until it reaches the propodal
articulation ; the inner margin is straight and smooth, but armed with an inner and
outer sharp cusp near the propodal joint; the outer margin is also straight, but not
parallel, being divergent ; it is grooved longitudinally, each side of the depression being
minutely serrate, the upper ridge terminating anteriorly in two curved sharp teeth.
The propodos is long, ovate, longer than the carpos, rounded on the under side, and
armed with a double row of very small denticles, and straight on the upper, which is
fringed with a number of small sharp teeth; the polliciform process is as long as the
palm of the propodos; it is straight until close to the extremity, when the point
suddenly thins and turns upwards; the dactylos is straight, long, aud slender; it
resembles the pollex reversed, the two meeting and impinging against each other on the
inner margin throughout their entire length ; each of them is armed with a series of
closely packed, thin, obliquely and transversely placed plates, except at the long thin
curved points which eross and pass each other.

The second pair of pereiopoda is short, being not more than one-third the length of
the first pair; the joints are proportionately robust and less flattened ; the carpos is
armed at the outer anterior angle with a strong spine; the propodos is long and
transversely triangular, with a ridge longitudinally traversing the outer surface, the inner
being flattened ; the pollex, instead of being in line.with the propodos, is slightly bent
inwards and downwards, a direction followed by the dactylos, the inner margins of which
when closed, impinge against each other in their entire length, and are armed with a
series of minute thin plates similar to those in the first pair, but somewhat more pointed ;
a few long hairs planted in rows on the margins give the limb a more hirsutc character
than the preceding.

The third pair of pereiopoda is smaller than the second, the ‘joints are rather more
slender, and the propedos is not larger in diameter than the carpos; the pollex and
dactylos are long, slender, and slightly curved reversely, so that the dactylos, instead of
being flexed towards the pollex, is turned from it, and the pollex is curved parallel with
the dactylos.

The fourth pair of pereiopoda resemhles the third very closely.

The fifth pair is still smaller and terminates in a styliform dactylos. The coxa of this
pair of limbs in the male (fig. 1 2, o, 0) is large, and is perforated by a foramen, through
which the vas deferens protrudes. .In the female the fifth pair of pereiopoda (fig- 10, 9)
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differs from that in the male in being imperfectly chelate instead of terminating in a simple
styliform dactylos. The propodos is long, fringed with very long hairs on the internal
margin, and ferminates abruptly. 1tis only on close inspection that the dactylos is found
to be present. The distal extremity of the propodos is produced to a blunt, internally
hollowed pollex. The dactylos is not longer than the pollex, flat, double-pointed, blunt,
and fringed with a few hairs,

The branchize are in accordance with others of the genus, and may be tabulated as
follows :—

Fleurobranchies, - 1 1 1 1
Arthrobranchim, 2 2 2 2
Podobranchizm, . . R | 1 1 1
Mastigobranchie, . . . T T | 1 1 1

h i k 1 m n ]

The first pair of pleopoda in the male is two-jointed (fig. 1 &, p.p.); the basal joint is
eylindrical, the next commences as o small stalk and suddenly expands into a broad thin
spoon-like plate, the convex surface of which presses against the ventrum. They meet
in the median line, the inner margin of one overlying that of the other to form a hollow
groove, in which, I presume, the flexile extension of the membranous organ of the male
animal is supported at certain periods.

In the female this same pair of pleopoda (fig. 1 p, §) is long, slender, compressed, and
fringed with fine hairs.

The second pair of pleopoda (fig. 1 ¢, 2 ) consists of a long, straight, basisal joint, that
supports two flattened Dbranches, to the inner margins of which, in the male, two rigid
stylamblydes are attached. In the female (fig. 1 g, %) it resembles that of the male except
that it carries a single stylamblys, as is the case in both sexes in the several succeeding
pairs of pleopoda, except the sizth, which combines with the telson to make a broad and
well-formed rhipidura.

Observations.—There were six specimens of this species taken about 100 miles
south-east of the Fiji group of islands, associated with Pentacheles euthriz and
Benthesicymus. Two were 80 mm. and 85 mm., and three from 37 mm. to 40 mm. in
length. Of the larger, one is a male, the other a female. The above description has
been drawn from the male or smaller of these two specimens. Of these smaller specimens
the largest one is a male, characteristically though not fully developed; the two others
are females. The vulva in cach is apparent; the form of the first pair of pleopoda, as
characteristic of the female, is distinguishable in each, and there is but a single
stylamblys on the second pair of pleopoda. In connection with the smaller females,
the posterior pair of pereiopoda terminates in a single styliform dactylos, a condition
that is characteristic of the male. I am therefore induced to believe that the chelate
structure in the female only exists in adult forms, or in those approaching maturity.

[ -
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The branchiz in this species are of the normal character, but there is no evidence of
even a rudimentary mastigobranchial lash attached to the first pair of gnathopoda, as we
see in Pentacheles euthriz; in the second pair it is in a more rudimentary condition
than in that species. The mastigobranchie attached to the several pairs of pereiopoda
are of great tenuity, and shorter than the podobranchize.

Polycheles helleri, Spence Bate (Pl. XIV. fig. 2; PL XV. fig. 1).
Polycheles hellerd, é::"p. B., Ann. and Mag. Nat. Hist., ser. 5, vol. ii. p. 276, 1878.

Pentacheles helleri, on pl. xv.

Carapace not broader than the first and second somites of the pleon, lateral margins
subparallel, anterior division armed with seven teeth, median with four, and posterior
with four or five well-developed tecth near the anterior extremity, from which they
gradually decrease in size posteriorly; dorsal central ridge armed with two rostral teeth
directed upwards on the anterior margin, which, with the series in the median line, may
for convenience be formulated, commencing anteriorly, as 2-1-1-2-1, fossa 2-2-2.

The pleon (PL XIV. fig. 2p) is carinated on the five anterior somites, the anterior
margin of the erest of each somite culminating in an anteriorly-directed point.

Halntat.—Station 170, near the Kermadee Islands, north of New Zealand, July 14,
1874 ; lat. 29° 55’ 8., long. 178° 14’ W.; depth, 520 fathoms; bottom, volcanic mud ;
bottom temperature, 43°.  One specimen.

Length, about 36 mm. (1°5 in.).

Station 218, north of New Guinea, March 1, 1875; lat. 2° 33’ 8., long. 144° 4' E,;
depth, 1070 fathoms ; bottom, blue mud ; bottom temperature, 36°*4. One specimen.

Length, 50 mm. (2 in.).

This species is rather more slender than Polycheles baccata, and is readily distinguish-
able in having a double rostral tooth arising from the anterior margin of the carapace,
and none from the metope between the first pair of antenng; the anterior margin of the
carapace is smooth and recedes gradually to the orbit, which forms a rather large notch
in the dorsal surface of the carapace, and thence it advances obliquely outwards to a
sharp tooth that forms the latero-anterior angle of the carapace. The lateral margin is
farnished with six teeth on one side, and seven on the other in the anterior division ;
three on the median ; on the posterior, or that portion of the margin of the carapace that
lies behind the cervical fissure, there are two or three tolerably conspicuous teeth situated
anteriorly, and so also near the posterior margin, but in the space between these two
points, the teeth are only represented by small notches or are entirely wanting.

The median line of the carapace is armed with a series of distal teeth, on the anterior
margin are two rostral teeth that stand obliquely upwards and forwards, behind which in
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a line with the posterior margins of the orbits is a single sharp tooth; at an equal
distance behind is a second, behind which, at a similar space, are two side by side, pos-
terior to which is another single tooth. These are all anterior to the cervical fissure, on
the posterior margin of which two tceth stand close together, while scarcely half way
between these and the posterior margin are two others placed side by side, and two others
wider apart stand upon a protuberance on the ridge of the posterior margin. The line of
demarcation that separates the branchial chamber from the internal viscera is clearly de-
fined, and armed with a tolerably strong tooth near the posterior extremity, and indica-
tions of others exist along the line.

The pleon gradually narrows towards the posterior extremity of the animal, and is
armed in the median line of the five anterior somites with a series of strong anteriorly-
directed teeth which gradually increase in size posteriorly, so that the fifth is the largest.
On the sixth somite there is no tooth, but there is a double ridge that unites in front of
the posterior margin,

The telson is long, narrow, and pointed.

The ophthalmopoda (Pl. XIV. fig. 2, a) are rather broad and distinct on the dorsal
surface, the anterior margin of which is armed with a small outwardly-directed tooth.
Judging by the translucent appearance of the external tissue, one lens appears to be
situated at the posterior dorsal extremity of the orbit, and another on the anterior
point of the ophthalmopod, which is depressed and covered by the anterior angle
of the carapace, and projects outwards between it and the second or outer pair of
antennz.

The first pair of antennze (fig. 2, b) has the first joint produced internally and anteriorly
to a point that reaches as far as, or beyond, the extremity of the third joint of the
peduncle, and thins out to a ridge that is directed obliquely upwards, and is not armed
with teeth but fringed with hairs only. A large round lobe, containing the auditory
apparatus, exists within the outer margin, the opening to which consists of a narrow
transverse slit armed at the outer margin with two sharp, strong teeth, one anterior
and the other posterior to the opening. The second and third joints are cylindrical
and successively smaller, and support two flagella of which the inner is as long as
the carapace, the other is slender and short, being but little longer than the peduncle of
the antenna.

The second pair of antenns (fig. 2, ¢) articulates with the metope entirely; the
coxa being free carries a long and prominent phymacerite, the extremity of which is
compressed against the surface in a depression on the under side of the first pair of
antennz. The second joint carries on the outer anterior extremity a long narrow ovate
centrally-pointed scaphocerite ; the third and fourth joints are cylindrical and equal in
E:fth-lmd the terminal flagellum is as long as and resembles that of the internal of the

pair.
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I have examined the oral appendages on the left side and find that the variation
from those of the preceding species is but small; the mandibles are of the same form,
with the same kind of synaphipod, while the anterior lip or cheiloglossa fills up the
concave hollow within their blades.

The first pair of siagnopoda differs in having the inner branch a little more slender
than the outer.

The second pair has the margin of the mastigobranchia more densely fringed with hair.

The third pairis less constricted towards the apex, and the chamber or pocket is
less defined, the movable valve is ovate, and the hairs on the inner margin are more
numerous.

The gnathopoda are alike, except that in the second pair the dactylos terminates in a
sharper extremity.

The first pair of perciopoda is long, narrow, and not unlike that of the preceding
species, excepting some small points of armature. There are two small but conspicuous
teeth on the outer margin of the meros, and one on the external distal angle ; the carpos
is unarmed excepting a small tooth on the outer distal angle, and the propodos is smooth
and free from armature.

The second, third, and following pairs of pereiopoda do not differ in any marked feature
from those of the preceding species, excepting that the dactylos of the last pair is shorter
and fringed with hairs. There is no striking difference in the appendages of the pleon
from those of Polycheles baceata.

Observations.—The specimen from which this description was taken was the only
one found at Station 218. The only other Crustacean of this group associated with it
was one that I have named Pentacheles obscura, from the uncertainty I feel as to its true
character ; it may be a degraded representative of the female of the above. But at
Station 170, near the Island of Kermadec, there was taken an imperfect specimen of
what I consider may be the female of Polycheles helleri, and the cephalon of which is
figured in PL XV. fig. 1. It corresponds in general character with the male, the
ornamentation being slightly different and more distinet. The dorsal surface of the
carapace is covered with more defined granular points, from each of which a minute hair
springs. The arrangement of small teeth on the median dorsal line is similar in both.
There are two small teeth just within the anterior margin at the interior angle of the
orbit. The serratures on the lateral margins correspond, but are more pronounced, and are
seven in the anterior region, four in the median, and fourteen in the posterior, which
gradually lessen in degree and disappear at the posterior margin. The denticulation on
the dorsal median ridge of the pleon corresponds with the male specimen, but the increase
in size posteriorly is not so conspicuous, and the sixth somite is smooth.

The tooth on the ophthalmopod is emall and there are two teeth (although I have only
figured one) near the auditory fissure of the first pair of antennee.
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The flagella of the antennz as well as the structure of the peduncles correspond in
the two specimens, and there is no important variation in the structure of the
appendages of the mouth.

The first pair of pereiopoda is imperfect, but the meros is armed with two small tecth
on the outer and two on the inner margins, which last differ from those in the male
speclmen.

The other pairs correspond, but the posterior pair has the last joint broken off.

The specimen, as I before said, is imperfect. Besides the fingers of the large pair of
claws the posterior pair of perciopoda is only perfect as far as the propodos, and there is
no evidence to determine the character of the appendages in this specimen, which is
undoubtedly a female, the vulva being visible on the third pair of pereiopoda,

The first pair of pleopoda is small, slender, and feeble; the second pair carries
but a single stylamblys. This specimen was taken at half the depth of the preceding,
at a temperature of 43°, on a bottom of volecanic mud.

The Lranchial arrangement corresponds with that of Pentacheles in the delicate
character of the mastigobrancbia, which is of great tenuity and shorter than the plume
with which it is associated.

It will be interesting to compare with this species that which is described by Smith
as Polycheles sculptus! and with Pentacheles sculptus® and Pentacheles spinosa’®
of A, Milne-Edwards.

Professor A. Milne-Edwards’ description is short and agrees with Polycheles heller:
in every point mentioned. But Mr. Sidney Smith's description is more complete and is
fully illustrated by good figures of the entire animal in both dorsal and ventral aspects,
as also of most parts in detail.  After studying the paper and figures carefully I can detect
no distinction of sufficient importance to separate Pentacheles sculptus from Polycheles
helleri, nor would it have taken much consideration to decide their identity had it not
been for the generic character of the fifth pair of pereiopoda, and that the specimens were
procured from localities so widely apart. Polycheles hellert lives in the Eastern Pacific at
depths of from 500 to 1000 fathoms, and Pentacheles sculptus in the Western Atlantie,
at about 600 fathoms.

It is highly probable that many of the animals that we determine as specifically
distinet, because they are found in widely separated localities, and exhibit some greater
or less deviation from each other, would cease to be considered such if they lived side
by side, and there can, I think, be little doubt that many of our museum specimens are
not really species,

A comparative examination of the Atlantic Pentacheles sculptus with that of the
Pacific Polycheles helleri, will elucidate clearly the point in question.

! Ann. and Mag. Nat. Hist., ser. 5, vol. v. p. 269, 1880, )
* Bull. Mus. Comp. Zool., vol. x. p. 28, pla iii, iv., 1883, ¥ Bull. Mus, Oomp. Zool., vol. viii. p. 86, 1880.
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The armature of the two species may be best appreciated side by side, and formu-
lated as below.
The marginal fringe of the carapace is

Male, Puolycheles hellert, . . . . 7-4-5, gradually decreasing.
Female, Polycheles helleri, ‘ . . . T-4-14, gradually decreasing.
Female, Pentacheles sculptus, . . . . 6-3-6, gradually decreasing,

Median dorsal ridge

Male, Polycheles helleri (counting the rostral teeth), . 21-121=222
Female, Polycheles heller? (counting the rostral teeth), 21121=233
Female, Pentacheles sculptus (counting the rostral teeth), 21 21=223

On the inner side of the orbital notch the frontal margin is armed with a small
tooth in Pentacheles sculptus, and so in the female of Polycheles helleri.

“In front of the cervieal suture therc is an irregular longitudinal dorso-lateral line
of five minute spines; on each side of and behind these, a single ‘spine on each side on
the posterior edge of the cervical suture.” The last of these alone is present in the male
of Polycheles helleri, in the female there is, besides, a small tooth on the inner side of
the orbital noteh, and one or two nearer the median line, but not in a line corresponding
with those given in Sidney Smith’s plate.

“ Extending from the posterior margin ncarly to the cervical suture, there is a sharp
sublateral carina parallel to the lateral margin, about a third of the way from it to the
median carina and armed with five or six small spines.”

These also exist in Polycheles helleri, and traverse the line corresponding with the
upper edge of the inner wall of the branchial chamber.

The character of the ophthalmopoda is similar, and the passage in this deseription
(page 137) relating to the translucent appearance of the external tissue of the eye
was in type before Smith's remarks on the same were published. I do not mention
this to plead for priority of observation, but to demonstrate, from independent sources,
how close the relationship between the two animals from antipodal regions really
is, and that Mr. Smith’s observation supports this opinion.

Excepting the termination of the fifth pair of perciopoda in the males there is no
structural distinction between the two forms, so far as I can determine, but that of a tooth
or two on the outer surface of the carapace, and I think there arc few naturalists but
must feel that the two specimens, except for the generic feature, might have been classified
as belonging to one and the same species, so closely does Polycheles helleri resemble
Pentacheles sculptus.
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Pentacheles, Spence Bate.
Pentacheles, Sp. B, Ann. and Mag. Nat. Hist., ser. 5, vol. ii. p. 276, 1878.

All the pereiopoda are more or less perfectly chelate in both sexes, the ophthalmo-
poda are immovably lodged in a notch in the anterior dorsal surface of the carapace, and
the anterior portion projects hencath the antero-lateral angle of the carapace, which
is produced anteriorly to a level with the central rostral tooth.

Geographical Distribution.—The range of this genus comprises probably the whole
Pacific and Atlantic Oceans, as species have been taken in the sea around the Philippine
Islands as well as on the western coast of South Ameriea and at the intermediate
stations of the Fiji and Kermadee Islands. A. Milne-Edwards describes two, Pentacheles
validus and Pentacheles agassizii, from the West Indian region of the Atlantic, and
Sidney Smith has taken Pentacheles sculptus in Mid Atlantic.

Pentacheles obscura, Spence Bate (P1. XV, fig. 2).
Pentacheles obscura, Sp. B., Ann. and Mag, Nat. Hist., ser. §, vol. il p. 279, 1878.

Carapace furry on the dorsal surface. Lateral margins furnished with few teeth,
not conspicuous from being intermingled with hairs. Regions not well defined mar-
ginally. Anterior division furnished with three or four small teeth separated from each
other, median with three, posterior division with five or six. Anterior median armed
with two rostral teeth; half way to the cervical suture are two more, posterior
to which is one small one, and the rest of the median ridge is either smooth or crested
with small granulations. Pleon carinate; central ridge tuberculate rather than
denticulate.

Length, 25 mm. (1 in.).

Habitat.—Station 218, March 1, 1875; lat. 2° 33’ S, long. 144° 4’ E., north of
New Guinea ; depth, 1070 fathoms ; bottom, blue mud ; bottom temperature, 36°4.

This specimen is in a very poor condition, and has much the appearance of one
that had recently cast its skin. The dorsal surface of the carapace is of a rougher
character than usual, the small granulations that carry the short curved hairs being
rather prominent. The median ridge is furnished with a double row of granulations,
except at the anterior excremity where there are two small teeth side by side, and
there are two others similarly placed on the gastric region. The denticulation of the
lateral margin is not clearly determinable in consequence of its hirsute character.

The ophthalmopoda support a strong tooth, rather longer than usual, and are
implanted in a wide-mouthed but not deep notch.

The first pair of antenns has the inner margin of the first joint of the peduncle
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very thin, smooth, turned upwards, and the anterior angle rounded, and fringed with
hairs ; the outer anterior angle is armed with a small tooth anterior to the auditory
fissure, '

The second pair of antenna has the peduncle quite as long as that of the first,
and the seaphocerite is narrow, lanceolate, scarcely reaching to the extremity of the
peduncle.

The several organs of the mouth, so far as they could be observed, appear to
have a close resemblance to those of Polycheles helleri; so also has the gnathopoda.

The first pair of pereiopoda has the meros smooth to ordinary vision, but a low
magnifying power shows several minute points on both the inncr and the outer sides.

The fifth pair of pereiopoda (fig. 2 o, §) is imperfectly chelate, induced by a short
pollex ; the posterior and distal angles of the propodos are produced to half the length
of the dactylos; the dactylos is long, and curved in the same direction as the pollex,
its convex or proximal side is smooth, the concave or outer side being hirsute, both
forming an imperfect grasping claw. Somewhat similar is the condition of the three
posterior pairs; that is, the dactylos and pollex curve in a direction parallel with
each other, and impinge together so that they lie in the same direction instead
of opposing each other as finger and thumb.

The. first pair of pleopoda is that of a female, as this specimen undoubtedly
is; and I was much inclined to believe it to be that of Polycheles helleri, but the
finding of a specimen, which is evidently the female of Polycheles helleri, off
Kermadee Island, has compelled me to hesitate as to the relationship of this specimen.
[ have, consequently, associated it with those species in which the form of the fifth
pair of pereiopoda more nearly resembles this. _

The mastigobranchia attached to the coxa of the second pair of gnathopoda, and
the well-developed character of those attached to the pereiopoda, are similar to
the same in Pentacheles l@vis.

Pentacheles lzwns, Spence Bate (Pl. XV. fig. 5).
Pentacheles lavis, Sp. B., Ann. and Mag. Nat. Hist., ser. 5§, vol. ii. p. 278, 1878.

Dorsal surface of the carapace long-ovate, free from any armature on the surface
cxcept two small teeth equidistant and longitudinally placed on the median line anterior
to the cervical fossa. Rostral margin bi-dentate ; inner frontal angle of the orbital
notch produced to a strong tooth, serrate on the outer margin. The lateral marginal
denticulation is bold anteriorly, gradually decreasing posteriorly. The anterior division
is but imperfectly defined from the median, and together they are armed with nine
teeth, and the branchial or posterior with fifteen or sixteen. Dorsal median line
of the pleon but slightly elevated and imperfectly dentate. The posterior pair of
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pereiopoda is imperfectly chelate in the female, the pollex being shorter than the
dactylos.

Habitat. —Station 214, February 10, 1875; lat. 4° 33" N,, long. 127° 6’ E.;
between Samboangan and New Guinea ; depth, 500 fathoms ; bottom, blue mud ; bottom
temperature, 41°8. Length, 38 mm. (1'5 in.), female.

Station 800, December 17, 1875; lat. 33° 42’ S, long. 78" 18’ W, ; west of
Valparaiso ; depth, 1375 fathoms; bottom, Globigerina ooze ; bottom temperature,
35°5. Length, 47 mm. (1-75 in.), female. :

Although the animal-is named l@vis, there is a short, sparsely-scattered fur on
the surface of the carapace; but, with the exception of two small teeth on the median
line anterior to the cervical fissure, the dorsal surface of the carapace is free from
armature. The teeth on the lateral margins are very even and regular, and gradually
increase in importance from the posterior margin of the carapace to the anterior angle,
where they become tolerably large and decided. In the median line of the frontal
margin are two divergent upwardly-pointed rostral teeth. Outside these, on the inner
angle of the orbital notch, is a strong tooth pointing forwards and slightly upwards ;
it is serrate on the outer side. The orbital notch is narrow. The somites of the
pleon are dorsally smooth, and are slightly elevated into a median carina, the four
anterior somites of which only possess dentations (fig. 5).

The ophthalmopod is armed on the anterior surface with a sharp tooth.

The first pair of antennm has the inner margin of the projecting scale of the first
joint of the peduncle serrate, with its anterior point reaching as far as the distal
extremity of the third joint of the peduncle.

The second pair has the flagellum broken short, and has a small scaphocerite that
does not reach beyond the ultimate joint of the peduncle.

The mandible and oral appendages correspond closely with those of other
species.

The first pair of gnathopoda much resembles that of Stereomastis suhma.

The second pair is damaged in this specimen, the joints beyond the ischium being
wanting ; the coxa is broad and hairy, and carries a tolerably long mastigobranchia,
but no branchial plume.

The first pair of pereiopoda is broken off at the coxa, to which is attached a
podobranchia and a mastigobranchia, the latter being as long as the plume; to the
articulation are joined two arthrobranchise, but I could not detect a pleurobranchial
plume,

The second pair of pereiopoda likewise carries a long podobranchial plume

ind an equally important mastigobranchial plate, two arthrobranchis, and & pleuro-
ranchia.



146 THE VOYAGE OF H.M.S. CHALLENGER.

The third and fourth pairs carry similar branchial plumes to the second ; but the
fifth pair is shorter than any of the preceding perciopoda, and has no branchia attached
except a small pleurobranchial plume, The whole may be tabulated as follows :—

Pleurobranchise, . 1 1 1 1
Arthrobranchire, 2 2 2 2 ..
Podobranchic, . R T | 1 11 .
Mastigobranchie, . . : e 1 1 1 1 1 ..

h i k | m n o

The first pair of pleopoda in this specimen, which is a female, is small and feeble.
The second is biramose, and the inner branch carries a single stylamblys fringed with
ciliated hairs, as do all the other pairs of pleopoda until the sixth, which forms part of
the rhipidura.

Observations.—The first specimen of this species, which was not a very perfect
one, was taken south-east of the Philippine Islands, at about seventeen degrees west
and seven degrees north of where Pentacheles obscura was taken.

The second specimen was taken near Juan Fernandez, at three times the depth, on
a similar bottom but at a temperature six degrees lower.

The two localities of this species, being more than ten thousand miles apart, induced
me to compare the specimens with great care.

Pentacheles gracilis, n. sp. (Pl. XVL figs. 1, 2).

Carapace long-ovate ; anterior margin furnished with two sharp rostral teeth directed
obliquely upwards ; a similar strong, sharp tooth is directed forwards at the inner angle
of the orbit. Outside the orbital notch is a similar tooth directed obliquely inwards,
beyond which the lateral angle of the carapace projects anteriorly in the form of a
strong, sharp tooth, passing obliquely upwards, outwards, and anteriorly beyond the
extremity of the median or rostral teeth. The lateral margins of the carapace-are evenly
denticulate, and divided at the cervical and hepatic fissures. There are ten teeth on
the anterior, three on the median or hepatic, and fourteen on the posterior or branchial
margins. These last lessen in size as they proceed posteriorly, Between the several
teeth are a few hairs. The median dorsal ridge is armed with a row of single teeth,
gradually decreasing in size as they proceed posteriorly. The general surface is polished
and sparsely covered by small granular points, from which spring short, curved
hairs ; the branchial region is clearly defined by a baccate or minutely denticulate
line.
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The dental armature of the carapace may for convenience be formulated as—
Marginal, . . : . 10—3—14
Dorsal ridge, . . . . 211111 11'1-1—1-1"1"1-1"1'1-1'1

The pleon is smooth and carinated in the median line; the carina in the three
anterior somites culminates into anteriorly-directed teeth.

The first pair of pereiopoda has the meros smooth on the outer margin, with a
strong tooth at the external carpal angle, and armed on the inner margin with several
small teeth, of which in our specimen four are well defined.

Length (female), 60 mm. (2-25 in.).

Habitat,—Station 174c, August 3, 1874 ; lat. 19° 7/ 50” 8., long. 178° 19’ 35" E.;
off Kandavu Island ; depth, 610 fathoms; bottom, coral mud; bottom temperature, 39°.
One specimen.

This species is of a very beautiful and graceful form. The lateral margins are
slightly curved outwards, and the carapace possesses a somewhat ovate shape. The
teeth on the lateral margins of the carapace are very even and regular, with a tendency
to diminish gradually in size as they approach the posterior margin. The tooth at the
anterior angle of the carapace is very strong and prominent, and projects beyond the
line of the median or rostral teeth. There is a sharp and prominent tooth on the inner
and outer angles of the orbital notch. There is a single row of many teeth in the
median line, Several of the anterior are well defined, but posteriorly they diminish, and
become mere protuberances,

The internal margin of the branchial region is defined by a wavy, baccated line,
separating the branchial from the cardiac region.

The posterior margin of the carapace is smooth and free from armature, and is over-
lapped by the lateral extremity of the first somite of the pleon.

The first somite of the pleon is very short and narrower than the carapace. The
anterior half is depressed, and slides under the carapace when the animal is extended.
The posterior half is elevated, armed in the median line with a strong, sharp, anteriorly-
directed tooth, and fringed along the posterior margin with a row of fine cilia. The
lateral extremity consists of the coxal plate reduced to a strong calcified mass that
is curved forwards, and, as a pleocleis, overlaps and holds down the posterior margin of
the carapace,

The second somite is longer and slightly narrower than the first, articulating with it
at each lateral extremity by a small ball-and-socket joint, beyond which the coxal plates
are large, and project downwards and extend forwards to the margin of the carapace,
and posteriorly overlap the anterior half of the coxal plate of the third somite ; a well-
defined fossa passes obliquely from the postero-lateral angle of the somite to the central
line of the posterior or elevated portion, where it is armed with a strong, sharp and
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anteriorly-directed tooth : the third, fourth, and fifth somites are similar, except that
posteriorly they become narrower, carry a smaller coxal plate, and have the dorsal
median tooth diminishing gradually to a cusp: the telson is long and tapering, armed
on the median line near the base with a small posteriorly-directed cusp.

The ophthalmopod is situated in a wedge-shaped cleft, which is narrower at the base
than at the anterior margin, where it is armed with a sharp and rigid tooth, and projects
downwards and outwards, being compressed between the upper surface of the second
pair of antenn® and the extension of the latero-anterior angle of the carapace.

The first pair of antennas has the anterior extremity of the inner squamiform process
produced to a sharp tooth, and armed along the inner margin, which is curved upwards,
with two or three small teeth and a few hairs, and carries one sharp tooth on the outer
anterior angle above the auditory slit; the two succeeding joints of the peduncle are
short, not reaching so far as the apex of the inner tooth of the first joint; the outer
flagellum is about one-fourth the length of the inner, and more slender.

The second pair of antenna has the phymacerite long, and compressed closely against
the inferior surface of the first joint of the first pair of antennw; the extremity of the
peduncle reaches beyond that of the first pair; the flagellum is as long as the inner
branch of the first pair; and the scaphocerite, which is long, narrow, and pointed, does not
extend beyond the extremity of the last joint of the peduncle, although so figured in
the plate (fig. 1¢. ¢). The surface of the peduncle is covered with hairs, and so is the
margin of the scaphocerite.

I have not disturbed the oral appendages, as the specimen is unique, and the general
similarity of the external parts is suggestive of no great variation in hidden structure.

The second pair of gnathopoda carries a small and slender mastigobranchia, but
has no podobranchial plume attached. It corresponds closely with the same organ in
Pentacheles lzvis.

The first pair of pereiopoda is long and slender. The meros is smooth upon the outer
margin, except that it is armed with a single tooth on the distal or carpal extremity ;
the inner margin is furnished with a row of small teeth, the three or four nearer the
ischium being sharp and well defined ; the carpos is long, slender, and smooth, except
for one small tooth at the external distal angle; the propodos is fringed with fine
teeth on the external margin and a few rudimentary ones on the inner; the dactylos
is parallel with the pollex, excepting that both are curved laterally inwards and overlap
each other when closed. The coxa carries a long and broad mastigobranchia, with a
podobranchial plume attached toit. At the articulation are two arthrobranchiz, a large
posterior and a small anterior, but no pleurobranchia.

. The second pair of pereiopoda is tolerably robust. It is short and carries two
arthrobranchi®, a podobranchia, and a mastigobranchia.

The two following pairs are more slender, and possess a similar branchial arrangement.
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The posterior pair of pereiopoda is smaller than either of the' preceding, and terminates in
an unequal and imperfect chela, the pollex being shorter than the dactylos, and curved
in the same direction, so that the pollex seems to impinge posteriorly against the
dactylos. This pair supports no podobranchia or arthrobranchia; but a pleurobranchial
plume is attached to the inner wall of the chamber, and the whole may be tabulated as

follows :—

Pleurobranchis, us 1 1 1 1
Arthrobranchis, 2 2 2 2
Podobranchiss, . . O | 1 1 1
Maatigobranchizs, . . A | 1 1 1 1 .
b i k | m o o

The first pair of pleopoda in the female is small, slender, and uni-branched, while
the four succeeding pairs are large and biramose, carrying on the inner side of the
inner branch a single stylamblys, fringed with a few plumose hairs on the approximate
side, and tipped with a bunch of cincinnuli.

The rhipidura offers no distinctive variation from the same in allied genera.

Observations.—This species was taken about one degree south-west of the Fiji
Islands, associated with Pentacheles euthrix and Stereomastis auriculata.

Pentacheles euthriz, (Willemoes-Suhm, MS.) (Pl XVIL).
Willemmsia euthriz, Willomoss-Sulm, MS.
Pentacheles enthriz, Sp. B., Ann. and Mag, Nat. Hist., ser. b, vol. ii. p. 280, 1878.

Margins of the carapace slightly convex ; antero-lateral angles slightly approximat-
ing, and somewhat abruptly turned upwards ; anterior division armed with eight teeth,
and defined from the central, which has four, and the posterior, which has twelve or
thirteen. The anterior margin has two rostral teeth, two small ones above the first pair
of antenna and one within the margin of the internal angle of the orbit. The median
longitudinal ridge is armed posterior to the two rostral teeth by two single and
one double and another single one before the cervical ridge, and behind it a double
and after a space another double, and on the anterior edge of the posterior margin three
stout teeth or cusps on each side. All of which may be formulated as—

Hﬂl‘ginﬂlj . . ¥ . - " . B_i—l 3
Dorsal crest, , . . i . . . 21121—222

On the pleon the carina is produced to a sharp tooth on all the somites anterior to
the fifth, where it is reduced to a strong cusp, and is almost lost on the sixth somite.
) The first pair of pereiopoda has the meros armed with two small teeth on the outer
margin near the base, and a emall one near the distal external angle; and in some
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specimens there are several small teeth on the inner margin ; the propodos is also fringed
on both margins with several minute denticles, and the external or dactyloid angle is
armed with a strong cusp or tooth. The posterior pair of pereiopoda is chelate, the
dactylos and pollex being subequal in both sexes.

Length (male and female), 57 mm. (225 in.).

Habitat.—Station 170, July 14, 1874; lat. 29° 55’ S., long. 178° 14" W.; off the
Kermadec Islands; depth, 520 fathoms; bottom, voleanic mud; bottom temperature, 43°.

F10. 83.—Pentacheles euthriz. From a drawing by Dr. v. Willemoes-Suhm.

Station 170, July 14, 1874 ; lat. 29° 45’ 8., long. 178° 11’ W.; near the Kermadec
Islands ; depth, 630 fathoms; bottom, voleanic mud; hottom temperature, 39°'5. Two
female specimens.

Station 173, July 24, 1874; lat. 19° 9’ 35” 8, long. 179° 41’ 50” E.; off Matuku;
depth, 315 fathoms ; bottom, coral mud. Male.

The surface of the carapace is granulated ; out of each granulation springs a small
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curved hair. The lateral margins of the carapace are very nearly parallel; anteriorly
they converge slightly towards each other, and the anterior angle is produced slightly in
advance of the anterior margin., The lateral margins are furnished with well-defined teeth
throughout their entire length, the several divisions being well marked ; the anterior, which
is turned somewhat abruptly upwards, has eight teeth including the anterior angle ; the
second or central division has four or five. There were four on each side in one specimen,
and four on one side and five on the other in another, so that there is a tendency to
variation. The posterior has thirteen teeth. The anterior or frontal margin between the
orbits is convex, and armed with two rostral teeth, one on each side of the median
ridge ; four or five small denticles arm the frontal margin between the rostral teeth,
and two larger ones behind and above the first pair of antennz, outside which are two
other small denticles, then a tolerably large one is situated within the margin at the
inner angle of the orbital notch, the outer margin of which as far as the extremity
of the latero-anterior angle of the carapace being smooth. Thelongitudinal median
ridge is furnished with a double row of small bead-like granulations, and also, at some
distance behind the rostral teeth, with a single tooth, a little behind it with another, then
two side by side, then a single one anterior to the cervical fossa, behind which the double
baccated row still continues to the posterior margin, and is armed close behind the cervical
fossa with two teeth side by side, and at about one-third of the length of the ridge with
two more similarly arranged in the female, but without any in the male. On the anterior
edge of a ridge along the posterior margin of the carapace, on each side of the median
line, is one sharp, strong, obliquely and anteriorly directed tooth ; at a little distance is a
second, and then a third, but the two latter are smaller and less important. The first
somite of the pleon has a small, central, anteriorly-directed tooth, and on the anterior
margin, just within the peltecleis, is another small and slender tooth ; outside the peltecleis
the marginal extremity of the somite terminates in a rounded protuberance fringed
with cilia, that overlaps the postero-lateral angle of the carapace. The second somite of
the pleon is armed in the centre with a tooth a little larger than that of the preceding ;
the rest of the somite is smooth and polished, as is also the coxal plate at the sides.
The two succeeding somites resemble the second, nor are any of the central teeth more
important ; that on the fifth is less so, and is little more than a cusp, while on the sixth
somite the slightest indication of a carina only exists at the posterior margin, and on the
telson there is & small bead-like cusp near the anterior margin. '

The ophthalmopod is lodged in a notch in the carapace that is much broader at
the anterior margin, and narrows posteriorly; it carries a small, pointed cusp on the
anterior surface, and passes outwards beneath the projecting angle of the carapace,
ﬂ}':iﬂ terminates in two small nodules, one on the outer, the other on the lower
side,

The first pair of antenns (C, b) has the squamose process of the first joint produced
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to a strong, sharp tooth, directed upwards obliquely and anteriorly, extending beyond
the extremity of the third joint of the peduncle, having the margin serrate with
several small teeth, mingled with long hairs; the fissure leading to the auditory
chamber is armed on the outer extremity of the posterior margin with one strong, sharp
tooth ; the second and third joints of the
peduncle are cylindrical, and the third is shorter
than the second; the terminal flagella are un-
equal, the outer being much more slender than,
and about one-fourth the length of the inner.
The second pair of antennz (c) is implanted
just outside the first, and the coxa ecarries a
large curved phymacerite (0.p.) the extremity
of which is rather smaller in diameter than
the rest of the shaft, and is bent up against
and lodged in a depression on the outer and

Fic. 34.—Inner an- F1o.35.—0uter antenon

tenns of right side, of right side, with ynder surface of the first joint of the first pair
geon  [rom ’bﬂl.l:' mh,majrnm.halalﬂ:r. £ ¢l d ) 1 ol

Fr drawing by From a dmwing by I “ : .

From a drawir From o dmwing by of antennee; the second and third joints are

closely impacted into one, so that it is difficult
to determine which is the second and which the third ; the inner anterior angle is armed
with a strong sharp tooth, and the outer supports a long and pointed seaphocerite fringed
with hairs; on the under surface, behind the scaphocerite, is a large fasciculus of soft
hairs; the last two joints of the peduncle are subeylindrical, and each produced to a
strong, pointed cusp or tooth at the outer distal angle, the most distant of which
reaches beyond the extremity of the scaphocerite ; the flagellum is of about the same
length and size as the inner branch of the first pair.

The mandibles and other oral appendages offer nothing to distinguish them from
those of the other species.

The first pair of gnathopoda supports a small rigid process fringed with hairs, attached
to the outer distal angle of the coxa, the rudiment apparently of a mastigobranchial
appendage ; the basis is armed on the inner surface with a row of strong cusps or blunt
teeth ; the ischium is short ; the meros long and ovate ; the carpos is cylindrical, slightly
curved, broader at the distal extremity than at its meral; the propodos is short,
cylindrieal, smaller in diameter than the carpos, and armed with a few spine-like hairs;
the dactylos is slender, sharp, and styliform. The entire appendage is fringed with long
and strong hairs on the inner and distal surfaces, and with short, fur-like hair on the
outer.

The second pair of gnathopoda carries a rudimentary membranous mastigobranchial
appendage attached to the outer extremity of the coxa: the basis is short, the ischium long;
the meros half the length of the ischium; the carpos shorter than the meros; the propodos
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subequal to the carpos, but not so great in diameter; the dactylos sharp, long and
styliform.

The first pair of pereiopoda exhibits, upon close inspection, the presence of small
points or cusps on the inner and outer margins of the propodos, carpos, and meros, in
some specimens more abundant than in others, but there are two that, although they
vary in proportion, are tolerably constant in position on the outer surface of the meros.
There is also one at the outer distal angle of the meros that appears to be constant ; those
on the inner and outer distal angles of the carpos are not so constant, more especially that
on the outer, There is a strong tooth also at the outer or dactyloid angle of the propodos.
It carries a small podobranchial plume attached to a long stalk,
that supports a small and delicate mastigobranchial appendage,
behind which are two small arthrobranchial plumes.

The second, third, and fourth pairs of pereiopoda offer no
appreciable distinction from those in other forms of this group.
The gills that each support are the podobranchiz, a small and
delicate mastigobranchial lash, two arthrobranchiz, and a pleuro-
branchial plume. These increase in proportion as they pro-
ceed posteriorly, and those of the fourth pair are large and well
developed, but all the mastigobranchize are of extreme tenuity,
except at the stalk, which is flat and more rigid.

The fifth pair of pereiopoda is shorter than the others, and §& X
terminates in a subequally fringed chela, of which the pollex is Fig; 2 Tue bl ons section
rather shorter than the dactylos, and is concave or spoon-shaped. %, From & drawing by
Above this pair, attached to the pleuron on a prominent protuber-
ance, is a pleurobranchial appendage that is not equal in proportion to the podobranchia
of the preceding pair.

The branchize may be tabulated as follows :—

Pleurobranchiem, . . N | 1 1 1
Arthrobranchie, 2 2 2 3 ..
Podobranchism, 1 1 1 1
Mastigobranchise, R | 1 1 1 .
h i k1 m n 0

The first pair of pleopoda is of the form common to the male and female. The
others are biramose,

Observations.—Dr. v. Willemoes-Suhm, in his notes on this species, says, “July 14,
1874. 2. Two specimens were taken off Kermadec Island in 500 fathoms ; one, the
smaller, being 35 mm. in length, and the other 47 mm. The carapace was 22 mm. long
and 19 mm. wide. The length of the large chela was 65 mm. but does not equal that of
Willemasia. leptodactyla, snd is distinguished from it :—
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“ Firstly, by the absence of a tooth on the chela.

“Secondly, by the pointed tooth-like formation of the first joint of the inner
antennse.

“ Thirdly, by the concavity where we might expect the eye. The spot is covered
ouly by a thin chitinous skin, and not by the granular mass on the carapace.

“ Fourthly, by the various divisions on the carapace.

“ Fifthly, by the pointed tooth on each side of the first somite of the pleon ; and

“ Finally, by several details,”

This species has a close general resemblance to Polycheles baccata, and had I not
been able to determine both sexes of this latter species, 1 should have considered myself
Jjustified in believing them to be the two sexual forms of the same species. Our speci-
mens were taken north of the Kermadec Islands, and one about 100 miles south-east of
the Fiji group.

Stereomastis,' n. gen.

This genus differs in nothing externally from Pentacheles, bhut is established to receive
those species in which the mastigobranchial lash does not exist.

Difference of internal structure as a specific character is of more value than any external
distinction, which, though more convenient for classification, is of little importance if it
does not represent structural variation,

Stereomastis suhmt, Spence Bate (Pl. XV. figs. 8, 4).

Pentucheles sulimi, Sp. ., Ann, and Mag. Nat. Ilist., ser. 5, vol. ii. p. 278, 1878.
" » on PL XV, figa. 3, 4.

Carapace with lateral margins subparallel ; anterior division armed with five strong
teeth, median with two, and the posterior with eight or nine teeth equally strong,
continuing to the posterior margin. Frontal margin with a sharp tooth at the inner
angle of the orbit, and two central rostral teeth ; posterior to which on the central dorsal
ridge are two teeth, one behind the other; then at an equal distance two side by side, and
a similar pair behind them, and then one single tooth anterior to the cervical fossa, on
the posterior margin of which is a prominent pair, behind which, near tugether, are t“tﬂ
single teeth, and then after a considerable space on the posterior ridge of the carapace 18
another strong pair, more widely separated from each other.

The armature of the carapace may be expressed as—

Marginal testh,. . . . . . . . 5—2—8
Dorsal ridge, . . . . . . . . 211%2%1-—211 2
! The name is deived from srsges, to be deprived of, and gderd€, o lash ([onic, peeriz)-
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On the pleon the dorsal median teeth are very prominent, and continue to the
telson; they are all anteriorly directed, and exhibit a tendency, which increases posteriorly,
to carry a second small tooth, which on the sixth somite breaks into a serrate arrange-
ment, and this is repeated on the telson, though to a less extent.

The first pair of pereiopoda is long and slender, and has the meros armed with one,
two, or three sharp teeth on the outer margin, and one at its outer distal angle, and the
carpos armed with a sharp tooth on the outer margin, a little behind the propodal joint.

The posterior pair of pereiopoda has the pollex in both sexes shorter than the
dactylos.

Length—male, 46 mm. (1°8 in.); female, 50 mm. (2 in.).

Habitat.—Station 3058, January 1, 1876 ; lat. 47° 48’ 8., long. 74° 46’ W.; south-
western coast of South America ; depth, 160 fathoms ; bottom, hlue mud.

Station 311, January 11, 1876; lat. 52° 45" 30” 8., long. 73" 46" W.; near Magellan
Strait; depth, 245 fathoms; bottom, blue mud; bottom temperature, 46°. Nine specimens,

There was only a single specimen of this species, and that a male, taken at Station
3058, in the channel between the coast and the islands that lie upon the Pacific side of
Patagonia. But at Station 311, where the situation was very similar, though nearer the
Strait of Magellan by some three hundred miles, on a similar sea-bottom, and within
the same chain of littoral islands, there was a larger number taken, a circumstance that
has allowed me to examine in detail the structure of this species more minutely than in
most of the other forms, of which the specimens were fewer.

The lateral margins are nearly parallel to each other, the denticulation is bolder than
usual and slightly eurved upwards and forwards, and the anterior angles approaching a
little towards each other; the surface is sprinkled with small denticles, and a row of
more important ones runs from the post-orbital angle posteriorly and inwardly. Insome
specimens the anterior tooth is larger than either of the others, and at the opposite ex-
tremity they are connected on the outer side with a group of others; on the ridge of
the cervical suture, half way between the median line and the lateral margin, is another
group of three or four small sharp teeth. Corresponding with the line of separation
between the branchial region and that of the internal viscera, is a curved row of small
teeth, commencing just behind the cervical fossa and running nearly parallel with the
lateral margin to the posterior extremity of the carapace. On the inner side, between
this row of denticles and the median ridge of the carapace, is a group of several other
teeth sparsely scattered about, and the entire surface is sprinkled with short hairs, the
longest of which are on the branchiul region. Besides the rostral teeth there is one
situated on the anterior margin at the internal angle of the orbital notch.

The somites of the pleon are all dorsally armed with strong anteriorly-directed t“t’h
each carrying a more or less conspicuous denticle behind it, of which that on the:third
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somite is the most prominent, while on the sixth somite the larger tooth is represented by a
number of small denticles, a condition that is repeated to a less extent on the anterior
surface of the telson. At the lateral margins of the several somites, and fused with
them, is a large flat coxal plate, of which ‘that of the second is the largest, and the pro-
portions gradually diminish to the sixth, while that of the first somite is cither absent
or reduced to a minimum.

The first somite of the pleon is not so wide as to reach to the lateral margins of the
carapace, but the extremities are directed forwards and overlap the posterior margin,
from which a strong cusp is posteriorly produced and rests upon the upper surface of
the posterior division of this somite, on the inner side of which is a second cusp or tooth.
Thus we find that the lateral extremity of the somite keeps down the margin of the
carapace, whereas a cusp of the latter presses down the surface of the somite, each
retaining the other in its place by a specially-formed cusp or bolt (the peltecleis). A
corresponding cusp exists on the posterior margin of the somite articulating with a
smaller one on the anterior margin of the sccond somite, in a limited ball and socket
articulation, and this is repeated on each somite successively.

The ophthalmopod is fixed in a long and narrow orbit in the frontal margin of the
carapace, and carries a tooth on the anterior surface, from which it suddenly narrows
laterally, becoming depressed so as to pass beneath the latero-anterior angle of the
carapace, which is produced anteriorly, and elevated to the planc of the dorsal surface
of the carapace, and so passes over the eye and protects it. The ophthalmopod appears
to be firmly united to the carapace at the inner margin of the orbit, but not on the
outer, against which it is closely compressed, passing through a eavity on the under
side, formed by the frontal region folding back against the antennal. - Here it appears
small and pointed, and the lens, I presume, exists in the extremity beneath a semi-
translucent cornea, protected and almost hidden by a mass of hairs.

The first pair of antennz has the inner process of the first joint of the peduncle
anteriorly pointed; the margin is but slightly curved upwards, thickly fringed with
ciliated hairs and armed with two small teeth, as also is the outer margin, as well as that
of the second and third joints; on the outer distal angle are two strong teeth, one before,
the other behind the auditory fissure (fig. 8c). The under surface is at right angles with
the inner, and is hollowed to receive the extremity of the phymacerite. The second joint
is short and cylindrical, and the third, still shorter, supports one long and one short
flagellum. The articuli of the inner flagellum are long and slender, and sparsely ciliated;
those of the outer are short and thickly ciliated.

The second pair of antenns has the first joint or coxa articulating freely with the
metope, and on the under surface supports a long phymacerite, the extremity of which
turns upwards and impinges against a depression on the inferior surface of the coxal
joint of the first antenna, The orifice is therefore curved upwards, and is covered by &
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thin chitinous membrane, which appears to be perforated by a small horse-shoe fissure,
somewhat out of the centre, and unevenly surrounded by a ring of thickened tissue,
that is probably muscular and therefore contractile (see fig. 13, p. 104). The length of
the metope is small, and the organs that cover the mouth are produced anteriorly, so
as to reach beyond the anterior margin of the carapace.

The cheiloglossa or anterior lip is thick and fleshy ; in the centre, anteriorly directed,
is a thin, flexible, styliform process, while the mass of the structure fills up and lies com-
pactly in the hollow between the mandibles. The metastoma or posterior lip is likewise
a thick and fleshy mass, internally and centrally produced to a small vertical process ;
externally and posteriorly the mass overlies the posterior portion of the psalisiform blades
of the mandibles, and extends laterally in a slender digital process on cach side, and lies
in close contact with the mandibles, just where the psalisiform blades are connected with
the apophyses. The mandibles consist of a pair of interlocking, scissor-like, serrate
blades, differing very little from those in Willemasia and Polycheles, carrying a two-
jointed synaphipod, thickly fringed with hairs, and moved by a long and pointed
apophysis, of which the extremity articulates with an underfold of the anterior surface of
the carapace.

The first pair of siagnopoda consists of a double-branched appendage, curved, rigid,
and fringed with stiff hairs that become spiniform at the apex of the outer and larger
branch ; on the external surface, near the base, there exists a fasciculus of short, thickly
ciliated, slender hairs, springing apparently from a common centre.

The second pair of siagnopoda resembles that of other species; it consists of two
short and small branches on one base, which fold back against a large, flat, foliaceous
plate, that is produced anteriorly further than the two previous rami, and posteriorly to
an equal extent, and is fringed with cilia that radiate in an anterior direction.

The third pair of siagnopoda corresponds with that of Polycheles, as shown at
p. 135, fig. 32. It consists of three thin foliaceous branches ; the basal one is short,
broad, concave, and truncated, and has the margin fringed with hairs; the middle
branch is narrow, and coincides with the curve of the inner margin of the third branch,
the corresponding sides being smooth and free from hair, while the outer edge is
thickly fringed with short, fine hairs. This and the preceding branch turn outwards
and fold back against the next or distal joint, which is much longer and broader than
cither of the others; it is hollow internally, folding like a leaf upon itself, and this
convolution increases considerably towards the apex, where it causes a cup-like appear-
ance ; at the outer margin a small bat-shaped flap, thickly and evenly fringed with hairs,
is articulated, and acts like a movable valve at the exit of the branchial chamber; from
the root or base of the three joints arises a broad, thin, and long membranous plate,

the homotype of the mastigobranchia attached to the several pairs of pereiopoda, the
epignathite of Milne-Edwards.
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The first pair of gnathopoda is short and pediform, and consist of only six joints;
the coxa and basis appear to be closely impacted, but not fused together ; the ischium
and meros are broad and flattened, the external margin forming a continuous arch, the
internal exhibiting signs of an articulation between the two joints; the carpos is pear-
shaped, and articulates at its smaller extremity with the external angle of the meros;
it is furnished with strong, stiff hairs, all of which are fringed with short, stiff, sub-
conical spines ; the propodos appears to be fused with the dactylos, between which and
it there is no definite articulation, but at the position where it normally exists, there
are two large, strong, slightly curved spines on the outer surface,
and one similar on the inner; the meros and ischium are similarly
armed, but mostly on the inner margin,

The second pair of gnathopoda is as long again as the first, and
has seven joints. The coxa is short and broad, supporting a rudi-
mentary mastigobranchial plate (fig. 37), which is very minute,
long-ovate in form, and attached to the coxa by a short pedicle;
it is furnished with a few short, ciliated, stunted hairs; the basis is

short and closely associated, if not fused, with the ischium ; the
Bt Soreomeatis Sopinopod iechium is long, Hat, and slightly eurved ; the meros is narrower
and shorter than the ischium ; the carpos is one-third the length of
the meros, and a little thinner; the propodos is about the same length as the carpos, and
not broader; the dactylos is sharp and styliform. The entire limb is fringed with hairs
of different forms: on the inner side of the propodos they are short and fur-like; on the
inner side of the carpos they are longer and closely set, as they
are on the meros, but still longer ; on the outer side of the earpos
and meros they are long, and fringed with small cilia that are
perpendicular to the stalk ; the ischium is fringed with a few long
ciliated hairs on the outer side, and short, stiff ones on the inner.
The first pair of pereiopoda carries no mastigobranchial
appendage and only a small podebranchia (fig. 38), but attached
to the coxo-plemral articulation are two very small and feeble
1. 5 it vatopd o p]umes: the anterior and posterior arthrobranchia, but no pleuro-

Stereamastis suhms, branchia. ]

The second pair of pereiopoda has a podobranchia of tolerable
size, attached to a calcified pedicle, that thins out as a central rib, furnished with a
few hairs, but with no mastigobranchia; two larger arthrobranchie, and a short
pleurobranchia, that is attached very near to the peduncles of the arthrobranchial
plumes.

The third and fourth pairs of pereiopoda have podobranchig similaxly formed to the
preceding two arthrobranchise, and a pleurobranchia, which are longer than those of the
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second. The posterior pair has only one long pleurobranchial plume, situated high within
the chamber. The branchial apparatus may therefore be arranged as in the following

table :—

Plourobranchiz, . . . e e e 1 1 1 1
Arthrobranchism, ; . . pwe b 2 2 2 2 ..
Podobranchir, . . . vee e 1 1 1 1
Masligobranchie, . . R e T

L i k | m n o

The plumes not only increase in number, but also in length, as they proceed
posteriorly.

The fifth pair of pereiopoda has a very large coxal joint in the male, which approaches
nearer to that on the opposite side than in the female, and is perforated by a large foramen,
through which a flexile and probably erectile vas deferens projects (fig. 30, 4 ) at certain
periods to a very considerable extent, and rests upon the broad concave surface of the
first pair of pleopoda, which in the male is narrow at the hase as far as the extremity of
the first joint, forming a eylindrical stalk, whereas the second joint gradually thins out
to a hollow, spatuliform plate, probably serving to support the long and membranous
vas deferens in its relation to the female.

This appendage in the male, from its formation, is of much interest, inasmuch as its
relation to the vas deferens shows the simplest form of the organ that in the Brachyura
fulfils the duties of an intromittent organ. In the present instance ‘the small size of
the orifice in the coxa of the third pair of pereiopoda in the female precludes the idea
of any connecction between the sexes by intromission; but it appears certain, from the
great length of the extended vas deferens in some specimens after death, that the extremity
of the male organs are during connection brought into close proximity with the external
aperture of those in the female.

On the ventral surface of the percion of many specimens, especially females, I found
a layer of thin, gelatinous, and transparent material. In some places it was of thicker
substance, as if the centres of extending growth. Sparsely scattered through the mass
were stellate spicules, which consisted of branches variously radiating from a single
centre, forming a star with six or eight rays. Each ray slightly tapers towards the ex-
tremity until it bifurcates, and forms a series of small holes, varying in numbers from
three to six, that externally surrounds a large central hollow.

Stereomastis auriculata, Spence Bate (PL XVI. figs. 3, 4).

Penlacheles auriculatus, Sp. B., Ann, and Mag. Nat. Hist., sor. 5, vol. ii. p. 280, 1878,
" auriculata on PL XVL

Carapace narrow; lateral margins subparallel, armed with five teeth on the anterior
region, three on the median, and seven posterior .to the cervical fossa. The anterior
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margin is armed with a small tooth within the internal orbital angle, two rostral in the
median line, behind which on the central dorsal ridge are successively three single
teeth, then two, then a single one anterior to the cervical fossa, posterior to which are
two on the margin and two a little behind, the rest of the ridge is smooth to the
posterior margin, on each side of which is a small sharp tooth.

The armature may be tabulated as—

Marginal, . . . . . . 5—3—T7
Dorsal crest, . . . . . . 211131—22 2

The pleon is carinated, and the first two somites are armed with small anteriorly-
directed teeth; the third and fourth with large and sharp ones; the fifth has no tooth,
but a small cusp; the sixth has a double baccated ridge that becomes confluent at the
posterior margin, and the telson is furnished with a small central carina and two small
ones on each side, a little posteriorly.

The fivst; pair of perciopoda has the carpos aymed at the distal or propodal extremity
with a small sharp tooth on the inner and outer angles; the meros is smooth on the inner
margin and armed on the outer with a single small tooth near the external distal or
carpal angle, and a second small solitary tooth, one-third distant from the ischial
joint.

The posterior pair of pereiopoda is chelate, the pollex being shorter than the dactylos.

Length (male), 50 mm. (2 in.).

Habitat.—Station 174c, August 3, 1874 ; lat. 19° 7/ 50” 8,, long. 178° 19’ 35" E.;
off Kandavu Island ; depth, 610 fathoms; bottom, coral mud ; bottom temperature, 39°
One specimen.

Compared with others this species is narrow across the carapace. The teeth on the
margins are slender and sharp; that on the anterior angle particularly so, The several
divisions are clearly defined. The frontal margin is armed with four teeth between the
orbits, the two central are rostral, and the one on the inner angle of the orbit is within
the margin ; posterior to the orbital notch is a row of three small sharp teeth situated
diagonally between it and the median line ; three other small teeth, two of which are not
shown in the figure, stand in a triangle, the posterior being on that part of the ridge
formed by the cervical fossa, where it bifurcates to form the median division, the second
stands on this branch, and the third is anterior and internal to it, Twelve teeth, includ-
ing the two anterior or rostral ones, traverse the central ridge of the carapace. Tbe
branchial region is defined by a waved ridge, armed with small teeth,

The first somite of the pleon is slightly narrower than the carapace; the dorsal
portion is armed on the median line with a small sharp tooth directed forwards; the
lateral extremity is armed with a tooth to the inner side of the peltecleis or shield-bolt
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that projects from the carapace and overlaps the anterior margin of the first somite of
the pleon, and another on the extremity of the somite, where it overlaps the posterior
margin of the carapace.

The second somite is longer than the first, and has the anterior margin of the elevated
portion armed with a small anteriorly-directed tooth.

The third and fourth somites are armed with dorsal teeth that are very large, sharp,
and curved forwards; the coxal plates of these and of the second somite have on the
surface an elevated curved line or ridge that somewhat resembles in form the outline
of the human ear (fig. 4), from which its specific name is derived. The anterior
margin of the coxal plate of the second somite is anteriorly produced to a point or cusp;
posteriorly these plates diminish in size and become less round.

The fifth somite carries no tooth, but a small carina-like ridge. The sixth somite
has neither ridge nor cusp, but a central depression, produced by a baccated ridge on each
side of the median line, the two becoming confluent at the posterior margin somewhat
as in Polycheles euthrix, Polycheles helleri, and Polycheles baccata. The telson has two
small cusps in the median line.

The orbital notch (fig. 3C) has the inner and outer margins nearly parallel, and the
ophthalmopod is armed on the anterior margin with an obtuse cusp; the lateral portion
passes outwards beneath the antero-lateral projection of the carapace.

The first pair of antennz has the squamiform process smooth on the inner margin
and produced anteriorly to a sharp point; the outer margin near the anterior angle is
armed with two sharp teeth, one before, the other behind the fissure that opens into the
auditory chamber; the second joint is long, the third short and terminating in two
unequal flagella, of which the inner is rather more than half the length of the carapace
and the other is very slender and of about the same length as the peduncle.

"The sccond pair of antenns (fig. 3c, ¢) carries a long phymacerite that turns
inwards and upwards, with its extremity lying in a depression in the under surface
of the first joint of the first antennz. The scaphocerite is slender and obtusely
pointed.

The oral appendages have not been disturbed, but, so far as observation could be
made, there is no reason to suppose any variation from the common character.

The second pair of gnathopoda supports a rudimentary mastigobranchia, but otherwise
does not vary much from the common type.

The first pair of pereiopoda is delicate and generally free from armature, excepting
one small tooth on the outer margin of the meros, at a little distance from the basisal
articulation, another near the external distal angle of the same, and one on the inner
and one on the outer angle of the propodal extremity of the carpos.

The other pairs of pereiopoda have the common typical form, except in the chelate
uha,rfzcter of the posterior pair. This appendage is shorter than the preceding, and
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terminates in an unequal-fingered chela ; the dactylos is long, but the pollex or terminal
process of the propodos is scarcely half the length of the dactylos.

The mastigobranchize are absent from all the pereiopoda, and the podobranchize are
attached to scale-like stalks; in other respects the several branchial plumes correspond
with those of Stereomastis sulmi, and agree with the tabulation given for that species.

The first pair of l)lcolmda, in our specimen, which is that of a male, 1s 10]1g, slender,
delicate, and spatuliform, but not so broad as in most male forms of other speeles 3 the
second and following pairs are biramose and foliaceous. The inner branch of the second
pair carries two stylamblydes, one long and straight, terminating in an enlarged point,
the other short and rudimentary; in all the other pairs the smaller or rudimentary
stylamblys is absent.

Observations.—This species is one of considerable interest, sinee it offers a very great
difference in the structure of some of its parts from others found associated with it
in the same locality. It is usual for the male to carry two stylamblydes attached to
the inner ramus of the second pair of pleopoda, but although in this species we have two,
one of them is almost rudimentary, and all the other pleopoda have only one.

The first pair of pleopoda is very narrow, and its spatuliform character is much
diminished ; it is only by close observation it can be determined to be that of a male
animal, a circumstance that is corroborated by an examination of the foramen on the
coxa of the posterior pair of pereiopoda.

The second pair of gnathopoda has no mastigobranchia but only the rudimentary
bulb of one. In all the perciopoda the mastigobranchia is wanting as a free appendage,
while from the squamous and ridged stalk the podobranchial plume is developed ; but
this, though sufficiently large in the third pair of perciopoda, is smaller than the
arthrobranchia. The condition of the branchiz was such as to preclude a very close
examination, the more so as the specimen is unique, and it was desirable not to injure
it more than was absolutely necessary, I have no doubt that the general arrangement of
the several branchial plumes corresponds with the table as shown in Stereomastis submi.

[t was taken in the same locality as Pentacheles gracilis and Pentacheles euthriz,

about 70 miles south-west of the Fiji Islands, at a depth of about three-quarters of
a mile, and associated with Penaus and Oplophorus.

Willemeesia, Grote.

Willemasia, Grote, Nature, vol. viii. p