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WILLEMOES-SUHM, Naturalist to the Expedition. Oommunicated by Prof. WYVILLE 

THOMSON, F.R.S. ~ L.S. 

(Plates VI-XIII.) 

Read May 7th, 1874. 

AMONG the great quantity of deep-sea Orustacea which have been brought up during 
our cruise in the Atlantic, either by the dredge or the trawl, I have selected the most 
interesting ones for immediate description. Besides, readers will find in this paper the 
description of both sexes of an interesting Nebalia from the shallow water of the 
Bermudas, some remarks on the structure of Oystisoma, and a note on the develop­
ment of a Land·Orab from the Oape-Verds. Some of the deep-sea forms, the Wille­
moesi(J3 (JJeidami(J3), Astacus, Zaleucus, and Gnathophausia, have been already figured in 
, Nature,' in the " Notes from the 'Ohallenger'" published by Prof. Wyville Thomson; 
and a short description, taken from my first notes on the subject, has been added. In 
this paper it is now intended to give a more detailed account of their structure and their 
systematic position. The paper is divided into the following seven parts :-

1. On a blind deep-sea Tanaid. 
11. On Oystisoma Neptunus (Thaumops pellucida). 

Ill. On a Nebalia from the Bermudas. 
IV. On some genera of Schizopods vtrith a free dorsal shield. 
V. On the development of a Land-Crab. 

VI. On a blind deep-sea..dstacus. 
VII. On WillelJnoesia (Grote), a deep-sea Decapod allied to Bryon. 

I have only worked out such species as, from their structure and zoological affinities, 
present a greater interest or belong to groups about which we had a satisfactory lite­
rature on board. Should, nevertheless, a want of literary information be remarked in 
some point or other, the reader is asked ~indly to remember that this paper was worked 
out on board a ship cruising in the Atlantic. 

H.M.S. (Challenger,' 
Cape of Good Hope, November 1873. 

I. ON A BLIND DEEP-SEA TANAID. (PI. XII. figs. 1-9.) 

During our cruise in the Atlantic, members of the Anisopoda tribe were found twice. 
First, on the 2nd. of May a real Tanctis was got from a depth of 1700 fathoms off the 
North-A.merican coast; I cannot determine whether this animal belongs to a known 
species or not. Later, when cruising among the Azorean islands San Miguel and Santa 
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Maria, we got from a depth of 1000 fathoms another Anisopod, ·w·hich' belon~s to ~he 
interesting genus Apseudes, according to Mr. O. Spence Bate * the only Isopod In ,yhlCh 
the antennal scale, so common in the Macrura, is present on the lower antennm, and, as 
we may add, one of the few in which there are two flagella in the an~erio~ untenna. 
In the species of Apseudes hitherto known the eyes are pedunculated: In tIns deep-sea 
animal there are no eyes at all; hence we might call it A. ccecct. It has a length of 
6 millims., the females having the same length as the males. 

The cephalothorax, to which is attached the :first pair of gnathopods, has a spiny 
rostrum and two prominent spines on each side. The first antennCB (fig. 1, l~t, and fig. 2) 
show a very strong funiculus and two flagella, one of which consists of bvcnty-fonr, the 
other of eight joints. The longer is double the length of the snlaller one. 

The exterior or second antennre (fig. 1, Ct
2

, and fig. 3) have a slualler fiagclhull, con­
sisting of eight joints and an antennal scale articulating with the first joint of' the 
funiculus (fig. 3, 8). The nlandibulm have a palpus consisting of sevel'nl joints. 

The maxilliped (fig. 9) has strong tufts of hairs on the last three joints. ~l'ho two 
gnathopoda are very different in form: the first one (fig. 4) is short, and terluinn:tes 
in a strong recurved chela; while the second is much longer (fig. 5), and has enlarged 
and flattened joints with strong spines, as may also be seon in the other species of 
Apse26des. The pereiopoda are strong but not very l11uch enlarged appendages. \V<, 
have drawn the first and second as well as the top of the fourth; the third is terrninatc(l 
by a bifid claw, as is the sixth in A. talpa, J\'.'[ont., which we haye not ch'awn, as only 
once could we clearly get sight of it. When afterwards it was tried again to get t1 view 
of the two claws, it was impossible to separate thmn f1'0111 each other. 

The first five segments of the pleon are short, and possess small bir,unous plcopoda. 
The last segment is elongated, as in A. talpa, and shows at the top t\yO pairs of caudal 
settee 

In the females there are breeding-lamellm at the base of the second guathopocla and 
the first two pereiopocla, which are wanting in the males. This is the only difference 
which I could find out between the two sexes. 

Most of the specimens which we got were washed out fr01u the mud which the dredn'e 
b 

had brought up. vVe did not meet with this Orustacean again. 

This is not the first instance of blind Isopods being described, as some subterranean t 
and parasitical t forms are we~ known to hav~ no eyes, or to lose them, as ...!In.ceu!s does, 
when getting old. There is also a whole family, the MUllopsidce, ,'Vhich is blind, though 
most of its members live in moderate depths. A very large member of this family 
has also been got by us in the deep sea; it cannot, however, be described now, as th~ 
necessary literature is not at hand. 

11. ON OYSTISOZI:lA. NEPTUNUS (THAUMOPS PELLUOIDA). (PI. XI. figs. 4-8.) 

. In a postscript to. my ~aper on TkaU1nop8 peUuoid(fJ (Phil. Trans. of the Royal So­
CIety, 1873) I have descrIbed the male of this remarkable Amphipod, and given some 

* ;~cts and ~rguments for Darwin, by Fritz Miiller, translated by Dallas (London), 1869, p. 132. 
t T'ltanet7~es albztS and Typhloniscus Steinii. + B 'd d h .(! 

+ 0PY1'l ce an t e l.emale of Ance'Us. 
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details ~n the structure of both sexes, which could only be discovered when it \vas 
possible to dissect one of the specimens. I now have to publish some figures which 
could not be given in my first paper, and add a fe,,~ words to them. But before doing 
this, I nlust declare that the name of Tha'tMnops pell't{;(]ida lUUst be withdrawn, as this 
anhnal has been already described under the naJl1e of Cy8tiso~na Neptunus. by Guerin­
MenevHle*, from a single specimen caught in the Indian ocean. I see this from Spence 
Bate's' Catalogue of Amphipodous Crustacea' t, which I have just received, and which 
contains a copy of Guerin-Meneville's rather bad figure and a short description of a 
specimen, which pro ba bly is a Inale. 

Guerin-Meneville (and.spence Bate?) regards OystisO?na as belonging to the Hyperidce 
family, and takes the antennre (Vdlich are in front of the head) as representing the 
second pair. Why they should be homologous with these I do not know; nor do I think 
they are; for in Phronimids, Oxycel)halids, and Hyperids the second antennce have a 
funiculus consisting of several (more than two) joints. Now in OystisontCfJ the antennoo 
have got two joints, which seem to represent the one a funiculus joint, and the other the 
flagellum of the first antennre of Pkroninul. 

Against & union of Cystisoma with the Hyperids may be advanced, besides the form 
of the head (which is more Typhid-like) and the absence of the second antennoo in both 
Rexes, the absence of a palpus on its mandible (PI. XI. fig. 6). The palpus is always 
present, according to Claus, in Hyperids, but is wanting in Phronimids. Besides, there 
are so many peculiarities distinguishing Cystilwrna, 'which I have enumerated in lny 
above-luentioned paper, that I do not think it possible to keep it in one of the hitherto 
received families, but that now, when we know its structure better, we have to establish 
for it a special family called Cystisomidre. . 

The first maxilla has been described, and. is now :figu~ed in PI. XI. fig. 7. The second 
maxilla could not be found~ and is probably represented by an organ which might have 
arisen from the union of the second maxillre and the under lip (PI. XI. fig. 8). This 
organ (l) is attached to the third joint of the reduced luaxillipedes, and surely acts phy­
siologicallyas an under lip. The maxillipedes are reduced and fused together so as to 
form one organ consisting of two basal joints and two claws (fig. 8, tJn), between which is 
attached the organ which we suppose to represent the maxilloo and the under lip. 

The male differs by the absence of glands at the top of nearly all the appendages, 
especially in the last pair of pereiopoda, which, according to this, have not the same 
clumsy appearance as in the female. The two testes begin just behind the stomach 
(fig. 5,t), and send vasa deferentia to the last segment of the pereion, where tvV(J simple 
genital openings are to be seen between th~ last pair of legs (fig. 5, a g). 

Probably (as in Ph'l'onima) the full-grown male is somewhat smaller than the female, 
it seems that Cystisoma Neptunus can attain a very considerable size; for the last 
and largest male which we got in the trawl has a length of 103 millims. It seems 
that these oceanic amphipods have a very wide geographical distribution. Oystiso'ma, 
as we have seen was first described from the Indian Ocean; and Oxycephaltts piscato'l' is . . . ':. 

* Guerin-Meneville, in Revue Zoologique, July 1842, p. 214. t Page 311, pI. I. fig. 7. 

SECOND SERlES.-ZOOLOGY, VOL. I. E 
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, t' cl l'ng l'n the same N o"\v 'we have found in the ... 4..tlantic not only four men lone as occurr c· 

specimens of Cystis01na, but also numerous specimens of two species of O~r:!Jcep7tallls, one 
of which seems to me to be identical with O. piscator. 

Ill. ON A NEBALIA FROM THE BERMUDAS. (Plate VI.) 

During our stay in the Bermudas Mr. Murray collected one day SOlne slllaU Crustacea 
in Harrington Sound, a bay which only comlnunicates with the sea through a narrow 
passage. Among them I was very glad to find- a Nebalia, and 'went then nlyself to the 
bay, where this interesting little Orustacean was not rare uncleI' stones and corals. I 
collected, perhaps, twenty females and two males, and was able to nluke S01110 observa­
tions on them which, added to the embryological researches of l\:[ecznikofI' aud the 
anatomical remarks of Olaus *' on both sexes of the Mediterranean N. GeojJ'i'oy i, \vill, I 
think, enlarge somewhat our know ledge of these Crustacea, vvhich for such a long tinle 
have been considered to be Phyllopods, but, according to the above-named pt1opers, tll'e 
1110re rightly placed among the Schizopods. 

The female of this Nebatia, which I am going to call N. long'ilJes, hus a length of 
() millims" and is; when living, of a milk-white colour. The shell, posteriorly and above 
somewhat flattened, has an oval form; it terminates anteriorly in a sharp and slender 
rostrum, which covers the pedunculated eyes; the upper surfaces of these eyes are entirely 
covered with small spines, so that the perception of the light is only possible through 
the facets of the under surface. 'fhe shell does not quite extend so far back\vurcls as in 
N. Geoffroyi, where it reaches the fifth abdominal segment. 

The a,nterior a;ntennce (figs. 1, 2, Cl, and fig. 5) consist of fOUl' joints, the la8t of 'which is 
a denticulated claw (fig. 5, k). From the base of this claw start two flag ell a (fig. 5, ((; and 
b), the shorter of which is transformed into a large squamifornl appendage, fringed 'with 
hairs; the other one is more slender and densely covered with olfactory hairs. 

The posterim" arntennce (fig. 7) consist of three joints only, the last of 'which is densely 
covered on its protuberances with tufts of hairs, especially at the point of insertion of the 
flagellum, which itself is divided into nine imperfect joints marked by tufts of hair. 

A comparison of the mandibula and the two maxillce (figs. 8-10) with the corresponding 
parts in N. Geojfroyi shows that there. are only very slight differences between them. I 
saw the palpus of the first maxilla (" Putzfuss," Claus) in the same position in the nlale 
as in the reinale, i. e. bent backwards. . 

1vIore important are the peotoral feet; for on their account especially Ne.balia was 
formerly supposecl to be a true Phyllopod. If this Bermudan spe~ies had been the first 
Nebcdia which had been noticed, I do not think that this would have occurred; for in the 
feet of this 011e the phyllopodal characters are very little perceptible. In fig. 3 I have 
figured a pectoral foot of N. longipes, and in fig. 4, for comparison, one of N. Geoffi~oy'i 
(taken fronl Olaus's. paper) ; so that the corresponding 1?arts will be easily found out. 
The two-~ared ~ranchial~ppendage of.the basal joint (figs. 3 & 4, K A) is very large in N. 
Geoffroy'b, and In N. longq;es only rudImentary. The appendage of the second joint has 

* 'Von Si€bold llnd Kolliker's Zeltschrift fur 'wissellschaftliche Zoologie: vo!. xxii. p, 323. 
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entirely lost its flattened forln, and isa sort of leg, which, hO'wever, like the main' branch,: 
is not jointed, but is densely covered with hairs on one side. When comparing such a foot 
with the pereiopod of a true Schizopod, as, for example, Loplzogaster (Sal's, Beskrivelse 
over LoplwgCtster typicus, tab. ii. fig. 35), we see in both on the basal joint the b.rall':' 
chial appendages, which in Nebalia longipe8 are very simple, and in LopkogCtste1"':divided 
and arborescent. From the second joint starts the palpus, which in our case has a 
different shape from that of Lopkogaster, but which morphologically is the same thing. 
In the foot itself we find in Lophogaster well.defined joints and a terminating claw, in 
N. Geoffroyi we still find the joints, but in our case we find no joints; in all three, how­
ever, it is not difficult to :find out- the corresponding parts. 

The first four pairs of abdominal feet or pleopods (fig. 11) have a large basal joint den­
ticulated exteriorly, to which two rami are attached, the interior of which is longer and, 
has at its base a little appendage, which is by means of a denticulation at the top united 
to a similar one of the other pleopod. It has been called by Claus, who found it in N. 
Geoffroyi, the retinaculum. Such appendages have been shown by Claus also in Stoma­
topods, and figured by Milne-Edwards from the Decapod genus Atya. The fifth and 
sixth pair of pleopods resemble very much those in N. Geoffroyi. 

The two joints of thefu1100a are covered at the .top with tufts of long and dense hairs. 
Among twenty to twenty-five fmnales I discovered two or three r;nale8, easily recogni .. · 

zable by their minute size and the enlarged flagellunl of the anterior antennoo, which here 
are transformed into real prehensile organs. The· males are only 3 lnillilns. long, and 
differ from the females also by being more slender, by their shorter pleopods and, thei\ 
antennre, which are on the whole somewhat shorter and bigger. The pectoral feet ar,~.· 
exactly the same as in the females. In the males of N. Geoffroyi the second pair ot~ 

antennre have an enormously long flagellum, something like the Ouma male; while in our 
Nebalia the second antenna differs very little from that of the female, nor are the olfac­
tory hairs to be seen in much greater quantity, unless perhaps at the top and the outer 
edge of the third joint. The fir8t antenna (fig. 6), however, is very different in the u1ale; 
for its squamiform flagellum is greatly swollen up, and the joints are only to be discerned 
as small protuberances with some hairs on them on one' side. This conformatio~ ;is 
rather a phyllopodalone-so far as I can make out here, something like that found in 
Bstheria. . 

I found, like Claus, a ductus ejaculatorius directed towards the base of the eighth 
pereiopod, but could not exactly see its opening. 

This Nebalia differs from the two species hitherto known, by the spines on the upper 
surface of its eyes, by the tuft of hairs at the top of the· furca, by the form of its legs, in, 
whiol~ the phyllopodal oharacter has been nearly entirely lost, and the sohizopodal oha·' 
'raoter ka8 been more approaohed tha1~ i1i any other 8peoie8 of tki8 genus. In the male,~ 
however, characters·have been foul1dwhich are-wanting in ~he male of N. Geoffroyi. We 
see a modification of 'the first antenna reminding us of Estke?~ia, but no prehensile organs 
on, any of the ..feet. This species therefore approaches, so far as the shape of its legs is" 
concerned, the higher Crustacea more than N" Geoffroyi; but. the' prehensile' organs of 
its male are characters which show, again; that, there l'emains a good deal of phyllopodal 

E2 
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1 t · ';\T 7.. l' We have now however discovered another Schizopod;l in 'which the e emen In J.l'eUU 'ta. " ., 

leO's are entirely normal and the shield is phyllopodal (Giba,thopltct'ltsUt), but eVlClently 
~ to be derived from the .E8tl~eria-like shell of Nebctlia, but fr011.1 the carapace of .ApU8. ::a in this same Gncttlwphu1!;sia there is an abdominal segment "which sho,YS that, now 

being essentially a Schizopod, it is in genealogical connexion with £ornls which have had 
more segments in the abdomen than the Schizopods have. 

These two forms, though both Schizopods, show characters which connect the lower 
Crustacea more and more 'with the higher ones. Perhaps the fossil fornlS might give some 
further evidence. We may also hope to get more forms from the deep sea, 'whieh will 
enable us more and more to understand the curious genera ,vhich are kno'wn under the 
names of Oerat-ioca1/1is, JJithyr'ocaris, &c. 

IV.' ON 80ME GENERA OF SCHIZOPODS vYI'l'H A :PREE DORSAr~ SUIIUJD. 

1. On GNATHOPHAUSIA, et ne~{) Genus ojLophogastridre. (Plates IX. 8!i X. figs. 2-4.) 

During our cruise from the Bermudas to the Azores, Madeira, Oape-Verds, and fronl 
there to the Brazilian coast, three species of this lle1Y genus of Schizopods ('lUno up in 
the trawl or in the dredge. One of these species (now probably figured in Professor 
'l'homson's "Notes from the 'Challenger,'" in 'Nature') is very large, prol>nl)ly the largest 
Schizopod which we know. Of this one, which I have called Gn. gig(fs, only one lllale 
was caught; of another, smaller species, Gn. zoea, two males and t,vo fenutles; and uf the 
t.hird, Gn. gracilis, only one male. Of these I have dissected one female of 0-)/, ;:oea. I 
have also made drawings of the legs of Gn. gi(Jcts, which I could not dissect; hut finding 
that they have a close resemblance to those of the former one, I shall not publish tlwrn. 
A sketch of the oral apparatus, hO'weveI', and of a luaxilliped, of the larger species are 
among my figures. 

GNATHOPHAUSIA *, n. gen. 

1. GNATROPHAUSIA GIGAS, n. sp. 
The specimen, a male, came up from a depth of' 2200 fathoms in late 38° 221 N. and 

long. 37° 21' W., between the Bermudas and the .Azol'es. 
It has·a length of 142 millims., and much resembles at first sight a large Caridid 

shrimp; but the abdoluen is straight and not bent dO'wn by the enlargelnent of the third 
pleon-segment, as is the case in the Carididre. 

The Ocwapace.-Its anterior l)art extends as a triangular rostrum (35 millims. in 
length), starting in the form of a high ridge frolu the midst of the hepatic region. Fl'om 
its base to the top of' the rostrum the dorsal shield has a length of 64 millims.; it is a 
ifexible parchmentMlike duplicature of the skin, covering entirely the lateral branchire, . 
and touching with two lateral and backward-directed spines the middle of the second 
al~dominal :ing. Its upper posterior edges, however, do not quite cover the last segment 
of the perelon. In Loplwgctste'l' it leaves two segments entirely free, and its borders are 
not ~nited with the .Fereion. Here the carapace starts from the cephalic and the first 
pereIon segments as In .A.pU8 and Nebaliet. It is in no connexion with the five posterior 

* ryciBos and pavuws. 
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segments of the pereion. On its upper surface there are five longitudinal ridges and two 
transverse sulci, which can best be understood from the figures (PI. X. figs. 2 & 2 it), 
These ridges divide the carapace into five regions, which we might call the regiones 
cephalica, hepatica, cardiaca, branchialis, and marginalis. I think it unnecessary to give 
for each the exact dimensions. 

In front there is a cleft for the pedunculated eyes, abovewhich there is a sharp spine; 
laterally, above the cleft, which is occupied especially by the second Inaxilla, there is 
another spine. The lateral edges are more or less flattened, and form two "rounded 
plates," as Sars calls them in his paper on Lophoga8ter *, between 'which there is the 
just-mentioned cleft. This can best be explained by PI. X. fig. 3, where I have figured 
the parts of the mouth and the upper lateral edges of the dorsal shield, seen from belo·w. 
There the upper plate (x), to which are attached the muscles of the oral apparatus, covers 
to some extent the mandible; the lower plate (y) protects the palpus and the accessory 
eye of the second maxilla fronl behind. 

In Lophoga8ter there is also to be seen a rudiment of a rostrum and the longitudinal 
ridge (Sars, fig. 1). The lateral spines are very much like those of Gnathopha'ltsicfJ; the 
lateral edges of the shield, however, are not prolonged to such an extent backwards as in 
our genus, and the posterior margin leaves, as ~as been mentioned already, two segments 
entirely free. 

The eye8 issue from between the rostral portion of the shield and the base of the inner 
antennre; they have a length of 8 millims., and sho\v two joints in their peduncle. 

The inner antennce consist of a short and stout funiculus and two flagella. The funi­
culus is four-jointed, and attains a third of the length of the squamiform appendage of 
the outer antenna. It is twice the dialneter of the eyes in width, and is densely covered 
with hairs on its inner side. The exterior flagellum is very long (130 millims.), and flat­
tened at its base (2 millims.), but the interior flagellum rounded and much shorter (length 
40 millims.). Underneath and behind the inner antennoo is the large base of the squami­
form appendage, showing outside a strong spine. The appendage itself entirely covers the 
funiculus, and has a length of 19 millims.: its inner border is even, but densely covered 
with hairs; the outer one has at the base a rounded prominence, and further on four 
sharp spines" in addition to the top spine. A longitudinal ridge (a trace of which Dlay 
also be seen in the cordiform appendage of Lophogaster-Sars, fig. 13 e) divides' the 
apI)endage into a larger and a slualler portion. Underneath this appendag'e we see a 
three-jointed long funiculus of the exterior antenna (length 5 luillims.), the flagellum of 
'which has the length of the shorter one of the inner antenna (40 millims.). 

Oral apparatus. (Plate X. fig. 3.) 

The upper lip is a large cordiform plate (ot millims. in length by 5 millims .. in width), 
the top of which reaches upwards to the first joint of the antennre interioris funiculus. 
A short groove descends from its centre to'wards the mouth; this organ is nearly of the 
same shape here as in Lophagaster (Sars, fig. 17). Very Loplwga8ter-like are also the 
strong mandibles (fig. 3, md), to which are attached two three-jointed palpi, the inner 

* 'Beskrivelse over Lophogaster typicus' (Ohristiania, 1862), pI. i. figs. 3 & 4, and p. 2. 



30 DR. R. V. WILLEMOES-SUHM ON SOME ATLANTIC 

side of which is densely covered with hairs (fig. 3, rnp). The palpi are situa.ted on both 
sides of the upper lip, and reach higher up than the funicult~s of the exterIor antenna. 
The first pair of maxillre could not be inspected, as they are entIrely covered by the second 
pair, which, like the whole oral apparatus, ha~e a strong resemblance to thos~ of Loplw­
gaster (Sal's, fig'. 28, cd). All the parts mentIoned there are also to be found III our case 
(fig. 3, ?nx) :-on the inner side the two digitiforlTI manducatory ~roc~ss?s. covel:ecl with 
stiff hairs; close to them on both sides a flagellum (fig. 3,1), 1vlllCh IS ()olnted In Gna .. 
tlwphausia; and on the outsides the palpus (fig. 3, p) in the form of a large leaf-like 
appendage fringed with hairs and occupying, like a large cover, the 1vhole spaee bet'ween 
nlandibles and maxillipeds. From the basal joint of these 111axillre start a pair of slnaU 
black pigmented accessory eyes, the peduncles of which have a length of 2 nlillilllS. 
Their position and direction are such that they just peep out bet·ween the inferior nwI'­
gin of the dorsal shield and the gnathopods. A dissection of these accessol'? eyes is 
of course impossible in our case; but I think one is right in supposing that they consist, 
like the accessory eyes of the Euphausiidre, of a lens, nervous rods, and [1 pignl0nted sub­
stance. They have been found in the Euphausiiclre on the basal joint of the pereiopods, 
as well as of the pleopods" and in Thysanopocla nor'vegicCI, even up to thc 11111noo1' o[ eight 
pairs. In Lophogctster there are non.e, nor have accessory eyes ever been observed on the 
maxillce of any animal. 

There is only on.e pair of maxillipeds,' as there is in LopltOgaster; and in both the 
gnathopods are used for walking. On the large transverse basal .i oint of the Inuxillipeds 
we have a long flattened palpus (PI. IX. fig. 16, p), and s0111ewhat further on a slnall 
flagellulTI (fig. 16, f). The second and third joints of these maxillipeds are very short; 
the fourth is longer, the fifth very short again; and the sixth is the terminating claw. 

Gnathopocls, Pe'reiopods, and B1'Clncitice. 

We have remarked already that the gnathopods do not essentially differ f1'o111 the perei .. 
opods, and ~re used for walking. At the base of all of them, 'with the exception of the 
last pair of pereiopods, are the arborescent gills, the branches of which are partly situated 
underneath the lateral parts of the dorsal shield, partly.projecting into the water. '1'he1'e 
are,. as far as I can see without dissecting or spoiling our specimen, three branches, one 
of them on the sides, one between the legs, and a larger one leaning on the pectoral shield, 
which is entirely covered by two rows of branchire. In the 'whole the arranO'ement seems 

:::> 

to 111e to be exaetly the same as in Lophogaster ; and the pictures given by Sal's (figs. 16, 
35, 37, and 45) give also a very fair idea of the branchial appendages of GnatllOphausia. 

The gnathopods and pereiopods (PI. IX. figs. 8~14 may be compared here, though these 
figures are drawn from Gn. zoea) consist each of seven joints, if one counts that basal one 
t~ which the branchire are attached. To t4e second joint the palpi are attached, w·hich 
dIffer somewhat frolu those of Lophogaster; they are shorter, and in GncdltopJutuszct 
the ramus palpi rapidly decreases in width, and has a great resemblance to the ramus of 
one of the pleopod.s. .The palpus of the. first pereiopod has a lenO'th of 13 millims. The 
third and .fourth joints' are in all the legs very short, and do n~t offer any thinrp parti­
cular; but. the fiftb.and six~h are very different from each other in different le~s. In 

. .. b 
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the first gnathopod they are even, very strong, and somewhat curved inwards; there are 
only hairs at the inner side, not on the lateral parts of 'the joints, which in the second 
gnathopod have got three lines of hairs, and in the following ones five and six. Inthe 
last three pereiopods there are not only lines of hairs on the lateral parts of these joi~ts, 
but their point of attachment is strongly marked in the chitinous substance, so that 
these joints look as if they were divided into five and six subjoints. And the same thing 
is the case throughout with the fifth joint. Such subjointed pereiopods are also found 
in Mysis, but not in any other genus of Schizopods. 

In the gnathopods as well as in the pereiopods the last joint is a short claw-even' in' 
the first pair of the former, where it is wanting in Lophogaster. 

The Pleon and its Appm'bdages. 

The abdomen has a length of 78 millims. It is square-shaped; for its segments are 
nearly as large as they are high. The second segment, for example, is 11 millims. in 
height by 10 millims. in width. The edges of the segments are even; only laterally 
there .~re squamiform processes, which cover each other, and each of which has a rounded 
anterior and a sharpened posterior portion. ,~The shortest segment is the fifth; the sixth 
is much larger, and is divided by a deep sulcus into two parts, which look perfectly like 
two distinct segments. One is the more inclined at first to think so, as the lateral squa­
miform processes, which terminate all the preceding segments, are attached to the first 
of these two subdivisions. In the second one there are only two short spines on each 
side. Sars has described something very much like this in Lophogaster; and as we n01v 
know that Nebalia, in which there are nine abdolllinal segments, has essentially schizo· 
podal characters, while Gnathophausia in its unattached dorsal shield has decidedly a 
phy llopodal character, this pseudo-amplification of the abdominal segments seems to me 
to be exceedingly interesting, as it shows that Gnath,opha'ltsia must be in genealogical 
connexion with forms (or a descendant of forms) in which there are more than seven 
segments. in the pleon. 

The telson has a length of 30 millims.; on its surface there is a longitudinal groove 
bordered by two ridges; the lateral borders of the telson are denticulated; at its end 
there are two spines, between which there is, a semicircular cleft. The caudal appendages 
are botl~ jointed (PI. X. fig. 2); the interior are somewhat shorter than the exterior ones; 
and both are shorter than the telson; at their basal articulation there is a spine on both 
sides. . 

The five pairs of pleopods consist of a pear-shaped, basal joint, at the posterior side of 
which there is a protuberance; at their inner side they are covered ·with a fringe of hairs. 
The two annulated rami do not present any thing particular. Appendages such as have 
been found here in the Euphausiidre do not exist in Gnathopkausia. 

Before fixing the generic and specific characters of this large species, I shall now give 
a shorter description of the smaller one (of which four specimens were got), and point out 
especially the characters in which it.. differs from the larger one. 



32 
DR. R. V. WILLEMOES-SUHM ON SOl\IE ATLANTIC 

2. GNA1'HOPHAUSIA ZOEA, n. sp. 
In its general appearance this species differs from Gn. gi.g(I;S at once by t.he presence 

of a long posterior spine at the dorsal shield. ., 
, The speciInens, two males and two femal~s, w"ere got In very dlfferel~t places. (1) 

,June 30, a male was obtained off the Azores In a depth of 1000 fathonlS; It has a lengt.h 
of 49 millims., the l'ostrum being 18 millhns. long. (2) August 25, in lnt. 1

0 .'L7' N., long. 
24° 26' W., a male canle up from a depth of 1650 fathoms: length 58 Inillinls., "with a 
l'Ostrunl of 17 ll1illims. (3) August 26, a female from 1500 fatholns. in late 10 22' N., long. 
26° 36' W.: length 81 millims., with a rostrunl of 14 millilns. (4) Septenlber 12, off lUo 
San Francisco on the coast of Brazil, another female calne up fron1 '750 fathorns: length 
SIt (rostrum 7) millims. According to this the size of the Inales varies between ·19 and 
58 millhns., and that of the fenlales between 31i and 81. 

The substance of the dorsal shield is flexible, like strong parchrnent; it is as in Gn. 
gigas a duplicature of the skin, adhering to the body only in the first segments, ancl in 
no connexion with the five posterior segments of the pel'eion. A ridge run 11 ing' over t.he 
whole length of the shield is c9ntinued into a long triangular rostrn111, ,yhieli, .in the 
Inales, is much longer (t of the length of t~e whole animal) than in th~ fenullcs (} of the 
length). The posterior spine is a continuation of this ridge, and has in both sexes a lengt.h 
of 6-8 millims. Both rostrum and posterior spine are triangular and armed with slnall 
secondary spines, which in the former are to be seen on all sides, in" the latter only on two 
sides. The posterior spine reaches backward to the third abdominal segnlcllt; and all the 
segments of the pereion are covered by the dorsal shield, with the exception of the lateral 
parts of the last one. 

The posterior angles of the shield are rounded. In front there is a sharp spine above 
each eye, and another somewhat smaller one below it, just inside, at the place ,vhere we see 
the round plate, to which are attached the muscles of the oral apparatus. 1\. transverse 
sulcus, a transverse ridge, and two, longitudinal ridges (besides the larger central onc) 
divide the shield, as in the former species, into cephalic, hepatic, cardiac, branchial, and 
marginal regions (PI. X.fig. 4). 

The inner or first antennce hardly differ from those of the preceding species. rrheir 
funiculus only reaches to the middle of the squamiforn1 appendage. The outer or ~'econd 
a,ntennce differ from those in Gn. gig as by the shape of their scale, in \yhich only one 
spine is visibl~ (PI. IX. fig. 2, a l), while in the larger species there are five s1)ines. 

The parts of the mouth in this species could be dissected and suhnlitted to micro­
scopical examination, which showed that they are very much like those in Loplloga,s·ter. 
The very strong and big Ifn.andibulce (PI. IX. fig. 3) have a palpus the second joint 
of 'which is somewhat recurved. The third joint sho\vs two kinds of hairs-very short 
ones, which also Sal's has figured in his genus, and longer ones at the top. Th~ upper 
Up has. the same cordiform shape as in the preceding species; and the under lip (PI. IX. 
fig. 4) IS more clumsy than that of Lopllogaster, and does not show so deep an incision, 
hut has the same small hairs at its anterior border. The fir8t r;naxilla is distinO'uished 
by ve:y strong bristles in its inferior portion, and has a palpus "which, among Sch~opods, 
has hItherto only been found in Nebalia (fig. 5, p); at the top of this palpus Vi~e find very 
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long hairs which by far surpass it in length. In the larger species I could not examine 
the first maxilla; but it probably has got a palpus too. Lophogaster has not got it; and 
it is very interesting to find it in Gnathophausia, as it is one more connecting link between 
this genus and Nebalia. The second 1?~axillce are large organs (fig. 6), covering the former 
ones and exhibiting a flagellum, a two-jointed palpus, and an accessory eye. I tried 
to make out the structure of this eye by hardening it and making it transparent, but did 
not succeed; all I saw ·was the cornea and a dark piglnent inside.. For him, however, 
who has seen the same organ in the larger species, there is not the slightest doubt that 
these sense~organs on the second maxilloo are the same things which have been called 
accessory eyes in the Euphausiidoo. They are present in all the specilnens of the genus 
Gnathoplbausia in the same place. 

In the maxillipeds (fig. 7) of this species I could not find the palpus, which in the 
larger is so clearly visible (fig. 16). Possibly it is wanting in the female; for I do not 
think that it escaped my attention as I looked for it with the microscope. 

'rhe two gnathopoda (figs. 8 & 9) have got at their base breeding-lamellre o and three 
pairs of. gills, one of which is situated on the ventral side, ·while two are laterally covered 
by the shield. No subj oints can be seen in these first two legs, traces of them are to be 
found in the first and second pereiopods (figs. 10 & 11); but they are only very clearly 
visible on the third and fourth (figs. 12 & 13). In the last (in which I have drawn the 
breeding-lamella, :fig. 14) they are wanting, as are also the gills at its base. Among 
Mysidoo we have the same thing which we :find now in Lophogastridffi, for these sul)­
joints which are wanting in Sitriella (as they here are in Lophogaster) are to be met with 
in Mysis. 

rrhe abdo'men of Gn. zoiia differs somewhat froln that of the larger species. We do not 
:find here those squamiforlu prolongations, but have simply a few small spines at the 
posterior and inferior angle of each segluent. In the sixth we have the same peculiar 
arrangement of its being diVIded by a deep ridge into two pseudo-segments which do not 
articulate with each other . There is a spine bent backwards at the end of the :first one, 
and several small spines at the end of the second~ 

The telson (8 millims. in length) terminates in a half-moon; the ca1);rial appendages 
are both jointed; the pleopoda are very slender (fig. 15), and show a small tubercle at 
the inner posterior side. 

The male differ's jro?n the female in this species by the length of the rostrum, which 
in the former has one third of the length of the whole body, and in the latter only one 
fifth. In the size of the inner antennre I see no great difference. Whether the male or 
the female attains a larger size I cannot say; the largest specimen of G. zoea \vhich ·we 

got was a female; besides, it is very easy to tell a rnale from a female by the ,vant of 
breeding-lamellre in the former. 

3. GNA'l'HOPHAUSIA GRACILIS, n. sp. ,(PI. IX. fig. 1). 0 

Only one male of this smallest Gncdhophausia-species has been hitherto got-; it came up 
on the 26th of A.ugust, iulat. 1° 22' N., long. 26° 36' W., 170 miles east qf St. Paul's rocks, 
from a depth of 1500 fathoms. It was on this same day that one of the Sl)ecimens of Gn. 
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.. d th 1 f Detalo111dhalnuts were oO'ot. The speciu1en has a length of 4111lillilllS., 
zoea an e ma e 0 I I r ..... 

'th f 24 and a rostrum of 14 Inillims. The length of the rostrum (one thu'cl 
Wl a carapace 0 • . • 
of'the whole length) and the absence of the breedlng-lamellte sho,v thut It IS a male: 

From the two preceding species this little Lophogastrid differs by the I)reSellee of t.wo 
spines at the anterior and posterior lateral angles of the. cal'~ll).ace an~ by the In>~sCl~~e ~f 
spines at the top of the first, second, and fifth ,abdonunal rIng. ]1'0111 Gu. glgas It IS 

easily distinguished by the presence of the 111icldle posterior spine of the carapace ,and 
the absence of the five spines on the lamellar appendage. There are also sevcl'al spInes 
on the line which divides the carapace in its full length, ,vhich are abRcnt in the other 

species. 
As in other respects it shows no characters ,vhich have not already bee11 found in 

the two preceding species, I refer to the figure (fig. 1), and shall not describe ill detail 

all its parts. 
Probably the genus G12cdhopha~t8ia is represented at the bottom of the deep sea by 

Tuany species; but I do not think that these species are very nlUllerous in individuals; 
for the trawl always brings up many luore Peneids and Cariclids than Schizopods. 

Colottr, cvncl J):Iode of Life. 

All the Gnathophausias, when they came up, were bright red, a colour 'which is eonl .. 
1110n to all deep-sea Crustacea, but which they very soon lose in alcohol. 

Like Lophogaste?", which was found by Sal's at the bottoln of the sea in 50-GO fnthcnns, 
these Schizopods live probably near the bottom without ever cOIning to the surface 
(except perhaps in the larval stage). They evidently live together with a rich fauna, 
of which the trawl has given us some idea. As to the aniluals ,vhich live together with 
the larger species, I am obliged to cite here those which were got the day before and the 
clay after the capture of Gn. gigClS; for on that same day when it canle up the trn'wl COIl­

tained nothing else. In the first of these stations (J nne 2":L, lat. 38° 3' N., long. 39° 19' 
vV,) we found a depth of 2175 fathoms; and in the other one, two days after\vards (lat, 
38° 25' N., long. 35° 30.1 W.), when we already apl)l'oached the Azores, there 'was a depth 
of 1675 fathoms. We got there several sponges, a Pctlythoa, a Pennatulid, a sluall hydroid 
l)olyp, the Sea-urchin Salenia, several Asterids, some Bryozoa, one Annelid (Het'mione), a 
Pycnogonid * (Zetes, sp. ?), and some blincl Isopods, one of which belongs to the ],[lillOPM 

sidce family. 
The smaller species were got in different localities and depths (750-1850 fathoms)­

near the Azores, not far from St. Paul's rocks, and near the coast of Brazil. Together 
with them were found many inhabitants of the deep sea, some of which I shall now men­
tion. We got there the sponges Hyalone?na, Tisiphonia, and Halicltondria, the celebrated 
Unlbellularia, grcenlandioa, Fungia syrnl1zeb~ica, and a FlctbeU.urn. Amon 0' the Echino-
clerms (which were very numerous) may be mentioned Ckiroclota and Sy?~(!pta, a Bath?!· 
crinu8, Astl'opeoten, Ast?"ogoniulJ11" Asteracanthion, and the Urchins BcldnocYCf/lnu8 and 

* From several reasons I supposed, when beginning our operations, that we should get Pycnogonids in great 
abundance and variety; but jilst the contrary was the case, as hitherto, after ten months' deep-sea dredging, we have 
only got from two to three Pycnogonids, belonging, as ·far as I can make out here, to Kroyer's genus Zett:s. 
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Salenia. AUlong the wornlS, which, unfortunately, usually come up in single and, in most 
cases, spoiled specimens, we found SOlne Annelids, a long N emertean, and a very large 
Balanogloss~bS*. Orustacea there are Inany-, -Peneids, Oaridids, a Pagurus, and the genera 
Ohalctraspis and Petalophtlzal1nus (which are described in this paper). Only one Brachi. 
opod and several genera of Gastropods (IJentaliurn, JJ!litra, Pleuroneotia, Neira,Limopsis, 
and Oardium) belong to this fauna. There were also several fishes, one of 'which (the 
Lophioid Melanooet~bs) certainly lives at the bottoln in great depths. 

The Systernatio Position 

of our genus is easily fixed after what we have seen of its resemblances to Loplltogaster; 
for, after all that has been said about it, nobody, I am sure, will doubt that Gnatlwplta~{;sict 
is a member of the family Lophogastridce. Now fortunately Sal's has so well discussed 
the affinities of Lophogctster, that the systematic P9sition of our genus is easily under­
stood when we say that it is a L01Jhogaster with a free dorsal shield (like an ..!1pus), with 
a palpus on its first nlaxilla (like Nebalicb), with accessory eyes on its second maxilla 
and with subjoints in its pereiopods (like Mysis ). Gnathophausia, it is true, has many 
peculiarities which, are not found in the genus Loplwgaster; but I Inust nevertheless 
maintain that it is closely allied to that form. The gnathopoda and pereiopoc1a all having 
the shape of legs, the three branchim, two of which are laterally covered by the carapace 
and one not, and the presence of breeding-lamellre on all the legs, are fundamental cha­
racters which, according to our present systematical arrangelnent of the Schizopods, 
assign it its place alTIOng the LophogastridCB. '1'he subdivision of the sixth abdominal 
segment, the shape of all the appendages and of the telson, are nearly exactly the salne 
in the two genera; but there are other characters which Loplwguster has not, characters 
which one might call atavistic ones; and these are (1) the looseness of the dorsal shield, 
(2) the presenoe of a palpus rn~axillce pri?na3, (3) the subJoi1~tS in the legs, and (4) the 
aooessory eyes on the second maxillce. 

The subJoints in the pereiopods (3) have been hitherto only known as a peculiarity of' 
the genus JJ!fysis, and the ctOOeS80?"Y eyes (4) as occurring in some genera of the Euphau­
siidffi family. We therefore :find characters united in Gnatlwpha~tsia which were only 
kno"wn separate in the two other families of Schizopoc1s. Hereafter, however, we shall 
find in a Mysid a character which until now was supposed to characterize only the 
Lophogastridre, and shall see that these deep-sea forms of Schizopods combine in. many 
ways the characters of the shallow-water forms, the types of the hitherto acknowledged 
families. But vve shall also see that they can nevertheless be regarded as belonging to 
those families (V\Tith the exception of one genus), as they have not a mere mixture of 
characters, but are Mysids or Lophogastrids which possess some characters of the other 
families. 

* Two fragments of this interesting worm were got August 19, in lat. 5° 48' N., long. 14° 20' 'N., oft' the west 
coast of Africa, from a depth of 2500 fathoms. The whole animal had probably a length of 4 inches; the head and 
a piece of the body, however, were the only things we got. These fragments were very remarkable for the vivid 
colours which they displayed: the head was yellow, the collar bright red, and the body of a yellowish red. Of this, 
the Neapolitan species and the one which I discovered in the sand near Copenhagen, in shallow water, show nothing, 
as they are uniformly white; a p1'io?'i one would have been inclined to suppose just the contrary. 

F 2 
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The pctipus of the first l1zaxiUa (2) a~d the fi.·ee dorsal ski:ld (1) ~ a1',e b~th c.hftl'tlcters 
which, among Schizopods, we only find In Nebalz.a, a genus ·whIch has hItherto Ihlcl a very 
isolated position, and was considered a connectin~ link .bet~"een these and t.he Phyll~pod~. 
In Plate VI. fig. 9, we have figured the first maxIlla '\YIth Its long pnlpus In our .,:.ve/;eilw 
longipes. The palpus there is a mere continuation of the.maxilla; here, l~o,yev~l' (\\~h~re 
it has very little resemblance to the Neballct palpus), It seeIns to be III artlcula.tlon 
with the maxilla. This is a character which I have hitherto only found in G Nett hoplutU,9'ia" 
and confirms my opinion that this genus is, next to NebaUa, the most aherrant one arnong 
the Schizopods. 

In Loplzogaster as well as in Gnatlwpltausia the dorsal shield is of a parClUll()ut-like 
consistency. In the former its posterior and latern'! edges are free, but the rest of' the 
shield forms the integument of the pereion-seglnents. A free dorsal shield has hitherto 
never been found in a true Schizopod, but is also peculiar to Nebalia. Now ..L\'eoalia. is 
considered to be an aberrant Schizopod with nine abdOlninal seg111ellts; and it seenlS to 
me to be very interesting for the explanation of the semidivision of the last pleon-spglnent 
in G'}udhopl?'a~tsia, that this genus has two other phyllopodal characters, in the configura .. 
tion of its dorsal shield and the presence of a palpus on the first nutxilla; hut in nIl the 
n1ain points Gnatkophausia is much more a typical Schizopocl than lVebalia, and, I think, 
not even closely allied to it. Probably both derive their origin 1'1'0111 a series of animals 
which were neither Schizopods nor Phyllopods, and to ·which possibly bolonged the fostdl 
forms ])ithyroca?~is, Oeratiocctris, &c. I do not know how far these forrns are renlly nlIipd 
to Gnathophausia, as I have not the literature on them on board; hut I strongly suspect 
that also on them some light may be thrown by the discovery of this interesting genus. 

The Characters of the LopJwgast?'icl(:e, 

therefore, ought to be n10dified in sever~l points; the following charaeters ought to be 
added to the family-description :-connexion of the shield with the seglncnts of the pereioll 
complete or incomplete; with or without accessory eyes on the second maxilla; with or 
without a palpus on the first maxilla; and with or without su bjoillts in the pereiopods. 
Besides, all the family characters given by Sal's are applicable to both genera. 

Oltaracte)'$ of tl~e Gen?ts and Species. 

GNATHOPHAUSIA *, n. gen. 

Carapace in no connexion with the five posterior segments of the pereion; u long 
rostrum; ~rst antennoo with a short and stout pedunculus and tw·o fIngella, a long and 
a sho~ter ln~er one; se~o~d antennre 1dth an oblong squamiform appendage; stout 
nlandIbles~ WIth a three-JoInted lalpus; a palpus on the first maxillre; accessory eyes, 
~~lpus, and flagellum on the second n1axillre; maxilliped sho1V1ng nothing pUl,ticular. 
]ust gnat~opods t.e~minated b~ a claw; all the gnathopods and pereiopods leg-like, the 
latter shOWIng subJoInts on theIr penultimate joint. Six pairs of (Jlills at the base of the 

. gnatho,pods and the four anterior pereipods; two branches of the arborescent gills laterally 
. *" From 'YJ/a8os and pa-uaLOs. 
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covered by the carapace, one branch turned inside between the legs and i:c. free commu­
nication with the water. Well developed pleopods. Caudal appendages jointed. 

1. GN. GIGAS, n. sp. 
Scale of the second antennre with five spines, not jointed; short spines at the lateral 

angles of the dorsal shield, no spine in the midst of the upper posterior margin. 
Length 142 minims. Oolour red. 

2. GN. ZOEA, n. Spa 

Scale of the second antennre with only one spine, jointed; dorsal shield with a sharp 
spine in the midst of its upper posterior margin, lateral posterior angles rounded. 

Length 59 millims. Oolour red. 

3. GN. GRACILIS, n. Spa 

Scale of the second antennoo with one spine; dorsal shield with a spine in the middle 
of its upper posterior margin, and two spines in its anterior as 'well as in its posterior 
lateral angles. 

'Length 41 millims. Oolour red. 

2. On CHALARASPIS, tlte Type of a new Schizopod Fa1nily. (Plate VIII.) 

This little Crustacean is the commonest Schizopodof the deep.sea fauna, and seems to 
enjoy a very wide bathymetrical and geographical distribution; for we got it from depths 
of 350-2500 fathoms, off the west coast of Africa, as well as off the east coast of South 
America, down to the 35th degree of southern latitude. Whenever in the mid-Atlantic 
true deep-sea animals canle up in the dredge or the trawl, I was sure to get at least a 
fragment of this Crustacean. U nfortunately:most of the specimens were spoiled; only a 
few males and females were in a good state of preservation. The animal is so soft that it 
does not stand the long passage of the trawl through the water; and even if it is not 
broken to pieces, its carapace is usually overturned. On two occasions, however, I got 
specimens which are quite intact; and these, as well as the many fragments, furnished 
ample opportunity of studying this genus in all its details. 

The females of this shrimp have a length of 35 millims., the carapace having from 
above a length of 8 millims. and laterally of 12 millhns. The males are ;37 millims. in 
length, but somewhat more slender than the females; their dorsal shield has the same 
length from above as that of the females, but is laterally somewhat shorter (lIt millims.) .. 

The carapctCe is very soft, especially in the males, and in connexion with only the first 
segments of the pereion. It has a very short, rounded rostrum (fig. 1 a), and on the 
frontal border a pair of short spines underneath the eyes. The lateral anterior border is 
rounded in the female, and somewhat angular in the male. The .posterior border of the 
carapace shows a deep excision, especially in the male, so that its rounded lateral horders 
cover a great deal more of the pereion-segments than the. upper margin (fig. 1). The 
carapace is divided by a longitudinal ridge and two transverse sulci into several regions, 
which in old females are very well marked; in the males, however, they are not always 
plai;nly visible. 
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Underneath the short rounded rostrum, between the eyes, th~re is a small tubercle 

(fi 1 ) h · 1 . the males is somewhat more prominent than III the fellUtlcs. 
g. a, x W lC 1 ID ,'1'1' . 1 
The eye8 have the same position as in G1z,atlwplta'lts-ia, and are 2 nu IllS,. Inen~th. 

They cover somewhat the first joint of the funiculus of t~e fl1'8t ctnten1bc~, ~'~l:lCh c~nls1,sts 
of three joints, the last of which has a lateral prolongatIon (fig. 2). But\, ean the thIrd 
. oint and the insertion of the flagella a small subjoint is to be seen. The .external Ha­
'~ellum is much bigger than the internal. Hairs are in both sexes (Lt the lllner side of 
the funiculus the size of which is also very much the salue in both. 'rhe seale of the ,. . . 
seoond antenrna is jointed and ovoid. The slender funiculus has three JOInts and a 
fiagellum, which exceeds in length the 'whole aniInal. 

The upper lip (fig. 11) is cordiform, with the point directed uI)"rards. ~Che 'ntallclibUl(e 
(fig. 4) are not particularly strong, and have a three-jointed lXLlpus, the second joint of 
which is somewhat bent backwards, and the third rounded at the top. 

The excision betwee~ the two pieces of the 'ltncle'l' lip (fig. 5) is not so deep as in On((~ 
thophausic~. On its anterior border we find the same h<1il's ,yhich Illay be seen in. the 

Lophogastridm. 
The first 9naxUZa (fig. 6) has two manducatory processes: the upper one has rnnny 

strong teeth; while the under one has only a few hairs, no denticuhl,tiou. 
The 8eoond maxiUce (fig. 7) have a very elongated flagellum (jl) and a srnall two .. jointed 

palpus (p). 
The maxillipedes (fig. 8) have a very large palpus and a fiagelllun on their enlarged 

basal joint. They are terminated by a snlall denticulated claw. 
The gnathopoda and the first pereiopod in thi.s genus (-which hitherto has not shown so 

very great differences from Lophogaster) cw'e not leg-like, b2tt luvoe all the shortened ma~vil .. 
Upedalform andfunotion (figs. 1, 9, & 10). This is the same in both sexes. 'fIw hl'ftuchite 
and (in the female) the breeding-lamellre begin at the base of the ji1'St £/nathopod. ~l'he 
form of this appendage (fig. 9) can best be seen from the figure. The terminn.,ting ehtw is 
not denticulated; the seoond is somewhat longer than the first, but shows no peculiarities. 

It is very astonishing that in both sexes of this genus the first pereiopod has the sanl(~ 
maxillipedal form and function as the gnathopoda. This is the case in no other Sehi.zopod 
family. A.lso the form of its various joints (fig. 10) is very much like that of the gnatho­
pocl.joints. 

Among the four remaining pereiopods "ve have again two very different f01'nls: three 
of them are enormously elongated (figs. 1 & 12; they have a length of 27 millims.) and 
terminated by a strong and recurved claw, which has many spines at its inner side, 
whereas~h~ las~ pereiopod (fig. 1, p5, & fig. 13) does not end by a claw, but by a simple 
rounded JOInt, IS very much shorter than the three preceding- leg-like pereiopods, and all 
over covered with hairs, ~ 

'rhere a~e arborescent branohice at the base of all the gnathopoda and l)ereiopocla with 
the. exceptIon of the last one. Each pair' of bra,nchire consists of three branches, t'\vo of 
whIch are laterally covered by the carapace; the third branch is bent inside bet'\vecn the 
appen~ages, ~nd is accordingly in free communication with the ,"vater. In this respect 
there IS no dIfference between th.is genus and the Lophogastridre. 
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There are seven pairs of breeding-lamellce at the base of the gnathopodfJ, and pereiopoda, 
increasing in size towards the end of the pereion. This also is quite the same thing as 
has beep. seen in the Lophogastridre. 

The abdornen of Ohalaraspis differs from that of the fam.ily just mentioned especially 
by the absence of the pseudo-segment. The last segment of the pleon is elongated and 
perfectly smooth. > 

The pleopods are very perfect; they have a strong basal joint and two rami. They 
offer nothing particular either in the male or the female. 

The posterior borders of the quadrangular telson show a slight denticulation (fig. 1,b) ; 
the outer appendages of the caudal fin are jointed. 

The males differ from the females only by being somewhat more slender and by the 
absence of the breeding-Iamellre. The small tubercle underneath the rostrum seems to 
be more prominent in the males than in the fen1ales. 

Systernatic Position of the Genus. 

Among the three families of Schizopods (Mysidoo, Euphausiidoo, and Lophogastridre) 
hitherto known, this new form no doubt approaches most the latter, with which it 
has in common the position and shape of the branchioo, the breeding-lamellre, and the 
pleopods; but the presence of only four leg-like appendages, and the fact that four 
pairs of appendages act here as maxillipedes, do not allow us to class it together with 
them, as here both genera (Lophogc(;ster and Gnathophausia) have got seven pairs of leg­
like appendages. It depends, of course, on what one considers the main point of view 
from which a classification of the .8chizopods ought to be made, whether from the form 
and position of the branchioo, or from the number of appendages which are transformed 
tomaxillipedes. I think the best plan is to carry on the hitherto. accepted principle-to 
establish different families for those groups in which there is a different number of leg­
like appendages. One should only deviate from this principle in case an animal should 
be discovered which in every other respect is so closely allied to a certain group that the 
conformation of the legs appears only as a very secondary acquisition; but from 'what 
we have hitherto seen of the steadiness in which the· same number of maxillipedal 
appendages is kept in forms -~Yhich differ so much from each other as Gnathopha'ltsia 
does from Lophogaster, or Petalophthalrnus from Mysis, I doubt very much ,vhether such 
forms will ever be found. 

For the genus Ol~alaraspis one ought therefore to establish a separate family, Chala­
raspidre, holding its place between the Euphausiidre and Lophogastridoo, and characterized 
(until further discoveries show whether it has got several living luembers differing from 
each other) by the 

Oharacters of the Genus. 

CHALARASPIS *, ll. g. 

Dorsal shield or carapace in no connex'ion with the posterior segrnents of the pe/re-ion; 
rostrum short, rounded; eyes present.; no accessory eyes; first antennre l1aving a stout 

* XaAapos and aO'7T'[s~ 
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funiculus and two flagella; scale of the second antennre jointed; upper lip ,triangular; 
mandibulre with a three-jointed palpus; no deep excision in the under hp. Second 
process of the first maxilla without denticulation; second ma~illa with an e~ongated 
flagellum and a small palpus; maxillipedes terminated by a dentICulat~d. cla-w, wIth large 
palpus and flagellun1. Gnathopoda and firs~ J?ereiop~d used as mcuc~llpecles, shortened 
and recur'ved; second, third, and fourth perelopod havrng nearly the length of the body, 
terminated by a long denticulated claw; last pair of pereiopods shorter, termh:uted by a 
rounded joint, very hairy, and without branchire. Three branches of branchu:B on the 
base of the gnathopoda and first four pereiopoda, two of which are covered by the cara ... 
pace. Ereeding-lamellre on all the gnathopoda and pereiopoda. ~o. pseudo-segmentation 
on the sixth segment of the pIe on. External caudal appendages JOInted. 

CHALARASPIS UNGUICULATA, n. sp. 

Lengt.h 35-37 millims. 
Mode of Life, and Colour. 

We have already seen at the beginning of this description that this is the COnn1l011cst 
deep~sea Schizopod with a,s wide a geographical as bathymetrical distribution. It lives 
together with the same fauna as Gnathopkausia zoea, which several tirnes canlC up 
accompanied by Olutlaraspis. Its colour is a bright red. 

3. On PETALOPRTR.A.LMUS, a Mysidijorn'b Sohizopod. (Plate VII.) 

In Prof. Wyville Thomson's 'Depths of the Sea,' p. 176, there is a, quotation fronl Et 

preliminary note of the Rev. A. Merle-N orman, according to which specimens of Etku8(t 

g1'anulata, a brachyurous Decapod, taken in 110-370 fathoms, are apparently blind, but 
have two remarkable spiny eye-stalks, with a smooth 'rounded te')',nination, Iwhere the eye 
itself is ordinarily situated. III other specimens of the same crab the rostrul11 disappears 
entirely, and the two eyeMstalks, approaching each other, assume its fLlnctions. In 
accordance with the altered conditions of life, the eyes and their stalks seem to undergo 
in Ereth~tsa the most extraordinary modifications. 

The same thing which now.;a-days happens to a crab living in different conditions of 
life has evidently also happened (but in the course of ages probably) to a Schizopod, in 
which we find at the top of the eye-stalks, instead of organs of vision, two flat spherical 
terminations in which no trace of an eye (which one would expect to find in this place) 
has been left. Eut this peculiarity in the Schizopocl seems not to be a modification of 
inclividuals exposed to certain conditions of life; for ,'Ve got specimens from very different 
tlepths (1590-2500 fathoms) and latitudes, from the mid-Atlantic near St. Paul's Rocks 
(lown to the southern regions of Tristan d'.A..cunha, in both sexes of which the conforma­
tion of the eye is exactly the same. 'rhough in the 'whole these Schizopods approach the 
genus Mysis, we shall find that they have several peculiarities which do not all 0 Vi'" us to 
suppose that this is a lJfysis which, like the above-mentioned BrethusCl, has changed 
when exposed to certain conditions of life, and of which' specimens nlight exist now­
a-days in full possession of their organs of vision. Once, of course, this process must 
have taken place, but probably at ~ time when such Schizopods a,s Gnathophausia and 
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Ohalaraspis were the only representatives of the order, from which only in later periods 
of the earth the well-known shallow .. water members of the Schizopod families have 
developed. 

I have called the animal which I shall now describe Petalophthalr;zu8, and the species 
P. armiger. The first specimen, a female, was caught by the trawl in late 2° 25' N., 
long. 20° l' W., about midway between Cape Palmas and St. Paul's Rocks, from a depth 
of 2500 fathoms. We afterwards got a male in late 1° 22' N., long. 26° 36' W., about 
170 miles east of St. Paul's Rocks, from 1500 fathoms, and, finally, a female in lata 
35° 41' S., long. 20° 55' W., from 100 fathoms, about 400 miles west of Inaccessible Island 
(Tristan d' Acunha group). The male has a length. of 37 milli~s., the largest female of 
44 millims., and the smaller one of 30 millims. 

The carapace, soft and parchment-like, is in no connexion with five posterior segments 
of the body. In the fer;nale, where it has not quite one half of the total length of the 
animal (it is 18 millims. in length in a specimen of 44 millims.), it covers.in its ordinary 
position neatly all the segments of the pereion. It has a small rostrum (fig. 1), which 
is very little prominent, a small spine at its anterior border underneath the eye, and 
sharpened anterior angles. The posterior and inferior angles are rounded; and the sur~ 
face of the whole carapace is perfectly smooth. A slight transverse sulcus divides it into 
an anterior and a posterior portion, the latter of which is by far the largest. 

Underneath the rostrum are the eye-stctllcs, terminated by concave spherical plates 
having a dialneter of 3 millims.; they are simply a duplicature of chitinous matter. On 
examining them under the microscope I,,,Fould not find a trace of any eye-like structure. 

The first antennre have a three-jointed funiculus (1 consider the small joint in fig. 3, 
which is not to be seen in the first antenna of the male, to be not a f<?urth, but an ex­
ternal pseudo .. joint) and t"wo flagella, the external of which is enlarged at its base and 
covered with hairs at the inner side. 

On the second antenna (fig. 4) there is a lamellar appendage (fig. 5) which has no 
spines. 

The labrurn is sub cordiform (fig. 6). The mandibulce (fig. 7) have a very strong 
l11.anducatory portion, with many denticulations and stiff hairs. The second joint of their 
palpus is enlarged; the third has a rounded point and many strong hairs at its inner side. 
The ~Wtcler lip is sOlnewhat like that of OhalarasJ?is, and bordered anteriorly with Slnall 
hairs. I could not draw it, as I saw only a part of it, the organ being broken when I 
tried to take it out. 

The first rna::cillce have. two processes, showing many hairs and a strong denticulation 
(fig. 8) ; they have no palpus. The second ma::cillce (fig. 9) have both palpuR (p) and fia­
gellum (ft). The n'iaxilliped (fig. 10) has a much more perfect palpus, quite close toits 
fiagellum, than Gnathoplzausia has'; besides; there is at the inner side of the third joint 
one of those 'flat lamellar appendages which are known in the maxilliped and first. gna .. 
thopod of 2l!Iysis and SirieUa, and which in the male of our genus are indeed present 
on both appendages, in the female, ho,vever, only on the maxilliped. 

The first gncdhopod (fig. 11) has still maxillipedal functions, though it is rather elon­
gated; its penultimate joint, however, is enlarged and recurved, and terminated by a 
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rounded claw which fits into an excision at its top. The seconcl gnathopod (fig. 12) is 
perfectly leg-iike. Its tarsus, like that of the :following ~ereiopoda, i~ not .subjointed, as 
in Mysis and Gnatnopnausia, though there are hairs at Intervals on It as In those Crus~ 

taceans. . 
The five pereiopoda are all very Inuch alike; only the fifth is somewhat shorter than 

the rest. I have only drawn the third (fig. 13). 
At the base o:fall the gnathopoda and pereiopoda we find breecling-lan~eUce (fig. 1, and 

figs. 12 & 13), the poste~ior ones nearly as long a~ the legs: This is a charact~r not 
found in any other Mysids, and, among all the SChlZ0pods, hItherto only kno'wn In the 

Lop hogastridre. ' 
The rings of the pleon are perfec~ly smooth, and do not present any thing particular: 

The sixth segment is longer than the rest. The' five pairs of pleopoda are only rudi .. 
mentary and exceedingly small (fig. 14) ; they consist of a slnall basal joint and only one 
ramus. The last ones, especially the fifth, are longer than the first. 

The tail (fig. 1 a) is tormed by the telson, which shows a little excision and two appell· 
dages on each side, the exterior one of each pair jointed. 

Branchice [we entirely w(J/lzting. 
The 'Ylzale differs very much froln the female. Its soft and free carapace is ll1uch shorter, 

not much more than i of the total length; faT in a specimen of 37 luillilns. it has a 
length of 10 millims. Thus the last two segments of the pereion are entirely uncovered; 
while several of the preceding ones are laterally uncovered, the uPl)er part of the cara­
pace being much longer. than its lateral parts .. 

Very extraordinary are the prehensile organs of the TIlale-the first alltenna~ the pal .. 
pus mandibularis, the maxilliped, and the first gnathopod-altogether forming a for­
midable prehensile apparatus (fig. 2). 

The funiculus of the first antenna is enlarged, and all the joints are elongated; it 
has a length of 10 millinls. Its flagella, however, are of ordinary size, the exteriol' 
one being not enlarged at the base. The second antennre (fig. 2, a:2) do not differ 
from those of the female. The principal prehensile organ i.s the palpus mandibulre 
(fig. 2,p1n), the second and third joints of which are enornlously enlarged, and the third 
armed with strong setre. The maxilliped (fig. 15) and the first gnathopod (fig. 16) have 
enlarged joints, ancl are ternlinated by strong claws. At their inner side is the lamellar 
appendage (figs. 15& 16, la), which we found in the felnale only in the maxilliped.· 

Unfortunately the only male which we caught has lost the second gnathopod and 
the first pereiopod. The second pereiopod is terminated by a ~uft of hairs instead of a 
claw (fig. 2, P1"]J2). The three last ones do not differ from those of the female, except by 
being somewhat more slender. 

In the male the pleopods are more perfect (fig. 17); for, besidesbeing stronger, they 
have two l~ami, one of which is broad and bordered at its rounded top with hairs, the other 
pointed and nearly filiform. The last pleopoda are longer than the preceding ones. 

The telson of the male (fig. 2 a) does not show such a deep excision as that of the 
female. 

No traces of branchire are to be seen. 
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Surely these characters of the Podophthalmu8 males are quite exceptional among Schi­
zopods, and much more like what we find in certain Phyllopods than ·what we should 
expect to find among the higher Crustaceans. 

SY8tematic P08ition of the Genu8. 

The six pairs of leg-like appendages; the rudimentary condition of the abdominal feet, 
and the absence of the branchioo assign to this Schizopod its' place among the Mysidre. It 
differs from them only by the free dorsal shield and the presence of breeding-Ialuelloo on 
seven appendages, which it has in common with the Lophogastridre. It is also sur~ 
prising to find that a member of this latter,fan'lily has a Mysid.character (the subjoints 
of the legs in Gnathophctusia), which, however, is only a peculiarity of one of its generic 
groups (genus JJ!lysi8 and sub genera). It accordingly stands in the same relations to 
~Iysich:e as Gnathophctusia stands to Lophogastridre-there being in both a character 
·which shows some distant relationship to the other group, and both having a free cara­
pace, which is not to be found in the hitherto known Schizopods. 

Among l\1ysidre there are two generic groups :-My8i8 and the genera connected with 
it, characterized by joints in the tarsal parts of the legs and the absence of branchial 
appendages on the pleopocla; and Siriella, in which the legs are simple and terminated 
by a cla·w, as in our case, but in which there are branchial appendages on the pleopoda, 
which Petalophtllalmus has not got. This genus therefore belongs to none of these 
generic groups, and can only be united with the Mysidre if the family characters are so 
far enlarged as to allow the entrance within it of an animal which has a free dorsal 
shield and breeding-lamellre on seven appendages. 

The eyes having disappeared, and the eye-stalks having assumed a spherical termi­
nation, are of course entirely secondary characters, and probably not even of generic 
value. 

Oharacter8 of the Genus. 

PETALOPHTHALMUS*, novo gen. 

Carapace in no connexion with the five posterior segments of the pereion; rostrum 
very short;· three joints in the funiculus of the first antennre; scale of the second 
antenna without spines; labrum subcordiform; mandibulre having a large manducatory 
process and a three-jointed palpus. Very strong teeth and setre on both processes of the 
first maxilla; second maxilla consisting of a manducatory' portion (two elongated pro­
cesses and a larger lamellar one),· a ciliated flagellum, and a palpus. Maxilliped in 
both sexes with a lamellar appendage on one of the basal joints; first gnathopod having 
the same only in the male; in the female it is elongated, and its last two joints are 
clurnsyand recurvecl; second gnathopod and the five pereiopoda leg-like; pleopoda in 
the feluale quite rudimentary, with only one ramus; in the male somewhat more per-, 
fect, with two rami; telson showing a slight excision at the top; outer appendages 
jointed. 

No branchire on the pereion, nor any branchial appendages on the pleopoda of the 
male. Seve'Jz pai?"8 of breeding-lctmellce at the base of the pectoral appendage8. . 

* IIeiat..ov and dpBat..p6s. 
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The male differs from the female by the rudimentary condition of its carapace and the 
metamorphosis of the .first antennre, the palpus mandibularis, the IT1.axilliped, and first 
gnathopod into prehensile organs. 

PETALOPHTHALMUS ARMIG]1R, n. sp. 

Eyes 'wanting. Eyestalks with spherical concave terminations at the place w· here one 
would expect to find the eyes. Length 37-44 ;millims. 

Habit8 of Life, and Oolour. 

Petalophthalmus is a member of that deep-sea fauna which we sketched when de­
scribing G,nathophausiu zoea, in which, however, it seems not to be common. Its colour 
is a bright red. ' 

We have now d~scribed (1) a lophogastriform genus (Gnatlzophuusiu), vvith' three 
species, (2) a genus allied -Lothe former, but forming a new family (Chulu1"uspis), and (3) 
a Mysidiform genus (Petulopkthal1nus)-all of which have a free carapace and certain 
peculiarities which show that their existence dates from a period in which the family 
characters of Schizopods were not so sharply defined as they are novv. They are pre­
cursors of the Mysidre and Lophogastridre, and representatives of another family, having 
characters which, among the Schizopods, are only shared by Nebulia, but in all other 
l'espects entirely different from this genus. Now the idea presents itself whether it would 
be advisable to bring all these Schizopods together into one group, the chief and only 
universal character of which would be that they all have a free dorsal shield. We could 
best describe this in the following synoptical way :-

(9 abdominal segments, pulpus maxillre primre .•...•.............. N EBALIA. 

I . ( 71~gs, subjoints, palpus maxillre primre, supple-
Gro~p I. I I mentary eyes, Lophogastriform ............ GNATHOPHAUSIA. 

Dorsal shIeld free. -< 7 abdominal seg- . . . 

I 
ments. ~ 6 ~i~~~n~o . . S~~~~l~~S.,. ~. ~~~e.d.l~g. -.l.am .. e.Il.re. '. M . . y.s.i-. I 'j' PETALoPHTHAr.Mus. 

L l 4 legs, no sllbjoints, branchire as in Lophogaste1' . . CHALARASPIS. 

( (7 legs, no subjoints, no palplls maxillre primre, 
Group lI. I I no snpplementary eyes. . . . . . . . . . . . . . . . . . . . LOPHOGASTER. 

Dorsal shield fas- I"" ". • • 
toned to the -< I abdommal seg-. ~ 6 legs, WIth or WIthout SUbJOlllts, 2 breeding-
pereion. I ments. I lamellre ................. '" .. . . . . . . . . . . MYSIS andSIRIELL~. 

I I 8 legs (the last wanting or rlldimen tary), branchire 
l l free, supplementary eyes . . .. . q • • • • • • • • • • • EUPHAUSIA. 

This arrangement of the Schizopods would, no doubt, have a certain advantage, as it 
prevents the destruction of the falnily characters of our old and well-known forms in 
favour .of a few ~eep-sea g~n~ra, all of which have a certain peculiarity which they share 
only WIth l!ebalza. . But It IS not a natural genealogic~l arrangement; for, from what 
has. been saId, there IS no doubt that Gnatlwphau8ia is, if I may use the expression, an 
ancIent Loplwgaster, and Petuloplztkal1nu8 an ancient Mys-is. I therefore propose to 
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unite these with the families of the shallow-water forms, and would suggest for the 
Schizopods the following systematic arrangement:-

9 abdominal segments, 8 legs ................................ 1. N EBALIID1E. 

7 abdominal segments, 8 legs ................................ Ill. EUPHAUSIID1E. 

{ 

6 legs. . . . .• . . . . . . . . . . . . . . . . . . • . . . . . . . 11. MYSIDlE. 

4 legs.. . . . . . . . . . . . . . . . . . . . . . . .. . . .. .. IV. CHALARASPIDlE. 

7 legs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . V. LOPHOG.!.STRID1E. 

In order to expose the genealogical connexion between the genera of these families, 
it would be necessary to prepare a large table; but I think that their relations will he 
well understood from what' I have said about the subject in the preceding pages, as well 
as from a comparison of my plates with the figures given on the other genera by Bars, 
Claus, and other authors. 

Two questions will arise, of course, from a comparison of the deep-sea forms with the 
shallow-water forms :-(1) Are there no Bchizopods in the depths which show the 
ordinary conformation of a shield fastened to the pereion? and (2) As the Mysidre and 
Lophogastridre have relations of very extraordinary characters living in the deep sea, 
are there no forms which represent the third of the hitherto acknowledged families-the 
Euphausiidre? These questions are partly answered by the discovery of a very large 
member of this family, which came up in the trawl in lat. 35° 411 S., long. 20° 55" W., 
from a depth of 1900 fathoms. This animal is a male, has a length of 84 millims., and 
belongs to IJana's genus Euphausia; for its dorsal shield is perfeotly fastened to the 
pereion, and of the eight pairs of legs only six are developed, the last two being only 
represented by the branchial appendages and the palpi. But, unlike all other species 
of' Euphausia hitherto known, it has no accessory eyes. There are very long olfac­
tory hairs on the enlarged first antennffi, and the peculiar appendages to the pleo­
poda V\rhich characterize the males of tbis genus. I shall figure and describe this 
species, which I intend to call Euphausia simplex, n. sp., when 'vve come home, and 
when it will be possible to compare it with the other species of the genus (which have 
been described by Dana and Claus). From the discovery of this'El£pha'ltsia, it appears 
that not all the deep-sea Schizopoc1s offer the said peculiarity, and that, among very 
peculiar genera such as have been described above, a form is also to be found which 
differs from the surface-Euphausice only by the absence of accessory eyes. These, I 
think, are to be considered a secondary adaptation to pelagic life; and therefore E. si1n­
plex ,is probably a more ancient form than E. Millleri, splendens, and superba. Probably, 
however, this will not be the last discovery we make in this interesting group; and I 
think it is very likely that a form will come up which is in the same relations to the 
Euphausiidre as Gnatl~ophausia is to the Lophogastridre, and J?etalophthalrwu8 to the 
Mysidre. Then we should have made one step forward in the knowledge of Schizopodal 
genealogy, a step which will probably lead to further discoveries concerning the rela­
tions of the Phyllopods to the Schizopods-of the lower to the higher crustaceans. 
Perhaps it will now also be possible to understand certain fossil forms which seem to 
be allied to Nebalia and to Gnathophausia. 
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V. ON THE DEVELOPMENT OF A LAND-CRAB. 

(Plate XI. figs. 1-3.) 

In most books on natural history we find . concerning the land-crabs a relnark that, 
according to Mr. Westwood,'s observations, they ,migrate to the sea when the time for de­
l)ositing their eggs has come; and that the young ones, when coming out, have the SalTIe 
f'orrn as thei~ parents. The same thing is to be observed in Astac2~s fluvicdili8; and the 
knowledO'e of these two facts has been much in the 'way of the genei'al acceptance of b 

1\11'. Vaughan Thompson's first observations on theZoea-stages of crabs. .Also his state-
that he found Zoea-brood in the eggs of a Gecarci1~2tS has been doubted; for, according to 
Fritz Muller *, Mr. Bell considered hinlself justified in elilninating Thompson's observa­
tion, because he could only ~ave examined ovigerous females preserved in alcohol. The 
following lines, however, will show that there is no reason to doubt Mr. Thompson's 
statement. Fritz MUller himself, though we owe him many observations on land-crabs, 
says only that there is Zoea-brood in Ocypocla and Gelasi1J'bus, but had no occasion to 
observe the Gecarcinoids. 

Watching the habits of these crabs is always attended with some difficulties, as most 
of them are nocturnal. In St. Thomas I only succeeded in getting a few Gelasiini. 
Only in the Bermudas did we get Gecarcinoids :-the large Ca1'disoma {J'Zutnhumi, 
which was caught by torch-light in the interior of the island, but all the specimens we 
got were males; besides, Mr. Moseley caught Geoa1YJinU8 lateralis and Ocypodct rhor;tbea, 
and I myself caught several ?rabs allied to Boscia. I watched there also for a long time 
the lively Grapsus cr~tentatus, which lives in great quantities in Hungry Bay, anl0ng the 
mangrove trees. It has entirely ta~en to terrestrial habits, makes deep holes and runs up 
and down t.he mangrove trees. The holes, however, it always makes so near the shore, 
that it is sure to find V\-"'ater at a depth of 2 or 3 feet. What its mode of development 
is I could not find out, as it was evidently not their breecling~season (June). Arriving 
in the beginning of August at the Cape-Verd Islands, I found in St. Vincent many holes 
on shore inhabited by Ocypoda hippe~ts, a crab running '\vith marvellous velocity over the 
sand, and very valuable to me, as it gave me ample opportunity of studying the interest­
ing entrance to the branchial cavity described by Fritz Muller. But also in these I could 
discover no trace of eggs or of young. Holes made by the same crab we found 
again in the island of San J ago, where they are to be seen in abundance near the 
houses of the little village "which surrounds the old cathedral of Ribiera Grande. "But 
besides Ocypoda hippeus, we got in San Jago another large land-crab, caught by Mr. 
Moseley's seining-party "at night in the bay of Porto Praya, a true Gecarcinoid, be­
longing to the same genus (Oa1"disorna) to which the Bermuda ones belonged. Unfor­
tunately I canno~ make out its specific name, as it is not nlentioned in Milne-Edwards's 
, Histoire N aturelle des Crustaces ' t; but I suppose it is an animal '?\Tell known to Euro­
pean carcinologists as inhabiting the Oape-Verd Islands, and, very likely, also the coast 

it' 'Facts and Arguments for Darwin,' by Fritz }Iiiller (translated by W. S. Dallas. London: 1869), p. 48. " 
t Probably dt)scribed in the same author's ' Crl1staces des lIes du Oap Vert.' 
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of the African continent. This Oa'rdisoma inhabits large holes all along the shore, 
especially in the ~ahn .. groves on both sides of the town. But when I went there the next 
day to catch more of thelu, the difficulties in getting them were too great; for the holes 
were more than 3 feet deep. The one, however, which Mr. Moseley had caught, a 
female, proved to be very interesting; for after having killed it in spirits, I founel the 
next day that its abdominal feet were covered with strings of eggs, that most of these 
eggs were empty, some of them containing an elnbryo, and that among the empty eggs 
there was a good number of young animals newly come out. These young ones, how$ 
ever, were not like their mother, but Zoe'f.ts. Thegl~eaternumber of them had evidently 
left the mother already; some were still ~o ,be' found among the empty capsules; and 
others had not ye~ emerged. In fig. 3 Mr. Wild has drawn me such a string of eggs 
(each 0'42 millim. in diam., having the form of a grape), in which the berry-like 
pedunculated eggs surround a common axis. 

The Zoea of Oarclisoma (fig. 1) leaves the eggs in a sonlewhat nlore advanced state 
than the Zoea ofCaroinas m(8nas. If we conlpare it with the figures given by Mr. Spence 
Bate C' Philosophical Transactions,' 1858, plo xl.), we find that it represents a middle 
stage between the larva of Oa'l"cinus mcenas 'which has just left the egg and the one 
,after its first moult (figs . .A. and B). With the former it has in common the want of the 
frontal spine, with the latter the presence of setre on most of the appendages, and the 
more developed caudal fin. 

The carapace is very globular, and its dorsal spine is only small. The' frontal spine, 
entirely wanting now, is probably only developed after the next moult. The eyes are 
very large. I could not see the pedunculus; but as I had only dead animals before me, 
\vhich had been for some time in spirit, I do not deny that a very short pedunculus 
rnight exist. The first antenna has a few more hairs than in the second stage of 
Caroinus mcenas; but the second ones are very much like each other in both cases (([,1 

and a2,_.fig. 1). The parts of the mouth (m) had equally already got their hair. I had 
some difficulty in getting a side view of them, and could have only isolated them with 
very great difficulty, which was not worth while, as there was no chance of getting 
later stages of this larva. The two gnathopoda have four long hairs in the last joint, 
which in our case (gpl and gp2) are not so long, and not feathered, as they are in the 
second Zoea-stage of aarCi1~U8 mcencts. I have not seen any buds of the pereiopods 
behind those two legs, which are present in the young Oa7'Oi1~U8 ?ncenaS. . 

Each segment of the pleon presents some black l)igment spots, some of which were 
also observed in the carapace.. There are no appendages on the pleon, The last segluent 
is bifurcate; and at· the inner side of the two terminal pieces six feathered setre may be 
observed, very much like those in fig. 21" of Spence Bate's larva. 

I think there is no doubt that these Zoeas, as they partly had done already, leave the 
mother and 'lead a pelagic life until they have undergone all their metamorphosis; and 
I hope that in other parts of the world which we are about to visit, I shall be able to 
complete these observations on the propagation of the land-crabs, and to make out in 
which genera there is a Inetamorphosis, and in which not. 

I may add here an observation which I made some years ago in Italy, and which, 
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if not quite directly concerning our subject, at least touches it; for the animal I am 
to speak about is the freshw"ater crab of Southern Europ~, Telpl~~tsa jl~tviatUi8. In the 
mountains above Spezzia I caught som~ specimens at a sprlng comIng out from the Bocca 
Lupara; and one of these being a female, carried with. it. nearly 15? you~g ones under 
the abdomen, the smallest of which had a length of 3 mIlhms. I thlnk tIns shows clearly 
that also Telplzusa is, with Gecarcinus and Astacus, one of the few Decapods 'which 
develop directly without metamorphosis. 

VI. ON A :BLIND DEEP-SEA ASTAcus. 

(Plate X. fig. 1.) 

In a very successful haul on the 15th of March near Sombrero Island, W. I., we got, 
from a depth of 450 fathoms, a blind AstaC2tS, one of the claws of which is developed to 
an extraordinary extent. In the notes which I gave about it to Professor Thomson, I 
have called this animal Astao'U8 zaleucus; for, strange as it may seem at first sight, there 
is no reason for separating this animal from the genus Astacus, except perhaps the want 
of the eye and its pedunculus. The male of Astacu8 zaleucu8 has a length of 110 millims., 
the cephalothorax having a length of 50, the abdomen of 60 millims. 

The carapace is laterally' very much compressed, and divided by a deep transverse 
sulcus into two portions or regions. At the top of the anterior one is the rostrum, 
having a length of 9 millims. Its borders have six small teeth. Before the rostrum there 
are two large triangular patches, which are densely covered with short hairs; and these 
continue from both sides towards the rostrum. On both sides of the anterior portion 
there are besides several small spines, and two sulci, which establish again a slnall nlaI'­
ginal and triangular subdivision. 'rhe posterior portion of the carapace can also l)e 
subdivided, into a quadrangular upper portion and two lateral regions. The last segment 
of the pereion is in articulation with the carapace, quite in the same way in which it is 
in all Astaci. 

On both sides of the rostrum there are two vacant places, where in other species the 
pedunculus of the eye is fastened. Here there is not a trace of it. 

The four-jointed funiculus of the antenna interior bears' two very hairy ftagella, of the 
length of 40 millims. The base of the antenna exterior terminates on one side in a sharp 
spine. The squamiform appendage is somewhat curved outwards, reaches the middle of 
the second funiculus-joint, which is rather long, and has at the inner side eight sharp 
spines. The flagellum of the antenna exterior has a length of 130 millims. Underneath 
its b~se the large opening of the" green gland~' is clearly to be seen. 

'rIle margin of the upper lip is somewhat tilted upwards, and beset with 6 small 
spines. About the mandible I have nothing particular to say. The chewing-plates of 
the first maxilloo are very'strong, and the palpi of the nlaxillipedes very large. They look 
nearly lil\;e a :,ramus of one of the swimmerets. The palpi of the two gnathopods, 
however, have the ordinary form. The second gnathopod has thrice the length of the 
first one. 

The pe~'eiopoc1s are all very hairy, especially their first two joints, "which, with the 
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exception of the right claw, are all densely covered with hairs. To three pairs there are 
chelre; the fourth has a small recurved claw at the end; and in the fifth the sixth joint 
is nothing but a very sm.all stump. Very rema.rkable are the first pair of pereiopods; the 
chela of the right one has a length of 100 Inillims., and that of the left one of only 
48. :Between the two ch eIre, however, there is not only the difference in length, but 
also in width, as the carpus in the right one is very much expanded, spiny, and 
hairless; in the left one it is even and covered with hairs and spines. The two digiti 
cheloo have large teeth at their inner side, 57 on the digitus mobilis, and 62 on the oppo­
site one; so that the claws of the larger pereiopod look like the jaws of sonle ferocious 
reptile. 

The genital openings are here at the base of the third pereiopod, where we also found 
them in the male of J)eidamic~ leptf}daotyla. 

Between the laAt pairs of pereiopods there is a small triangular pectoral plate. 
The pleon is very flat; and the sharp angles forlned. by a longitudinal line on both 

sides give it nearly a square shape. Its lateral pieces do not terminate in sharp spines, 
nor are they very large; the edges of these, as well as the whole surface of the third 
and fourth segments, are covered by dense and short hairs. Tl~e telson is a square, as 
it is in many A8taoi; its lateral appendages are very large, and extend, like wings, to 
both sides. 

The pleopoda of the first, very short segment are styliform appendages·; the other 
pleopods have a very solid unjointed base and two broad rami, the interior of which is 
longer than the exterior (fig. 1 a). All th~se, as well as the caudal appendages, are 
densely fringed with hairs. 

Oharacter8 of the Species. 
ASTAOUS ZALEUCUS, n. sp. 

Eyes and eyestalks wanting entirely. Ohe100 of the first pereiopod unequally developed, 
the right one having more than double the length of the left one. Eight spines at the 
squamiform appendage of the outer antenna. Genital opening of the male at the base of' 
the third pair of pereiopods. 

Those who consider the eyestalk an appenda.ge ·of a separate segment of its own 
v{ould probably be inclined to make another genus of this form. But I think this could 
be the only reason for separating it generically from Astacus, and for me not a sufficient 
one. We find in ]}eida?nia that the genital opening of the male is, in one species, at the 
third pereiopod, and in another, undoubtedly belonging to the same genus, at the fifth. 
I therefore 'think that also this cannot be a reason for separating it generically from 
Astacttts, in which genus this species will be the first one made known as an inhabitant of 
the sea. . 

To the Astacu8 of the Mammoth-cave this crayfish has only a physiological resem­
blance; for even in those species in which the eyes are abortive the stalks at least are 
present., Eut we have another form, which we got in deep water near the Bermudas, 
in V\Thich the eyes have the same hidden position as in A. peUuoidu8, to which it has in 
aIr other respects an extreme likeness; only in the marine species the squamiform ap-
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pendage of the outer antenna is entirely wanting. The same thing is the case in a 
crustacean recently described by Mr. Wood-Mason from ~eep water. near the Andaman 
Islands, which he calls Nephropsis Stewarti *. I am inclIned to tlunk that the crusta­
cean which we O'ot near the Bermudas belongs to the same genus; but as I have not 
seen the plate whlch Mr. Mason has added to his original paper, I shall defer its descrip-

tion until we come back. 
Colour, and Mode of Life. 

A. ZaleUC1J;S came up on the swabs of the dredge, together with the large chelre of 
another, smaller specimen, the body of vV hlch was lost. The one we got had the red 
colour of all deep-sea Crustacea. It lived op. a bottom of globigerine ooze, evidently 
frequented' by a great many animals. Several sponges and seven echinoderms (Opltio­
m/usi'l~m, Luidia, Arohaste'l", Astro,qoniu??~, Oidaris, and Eohi?u-ts), a Plan'nla'ria, lYIopsect, 
and an Isis, several Annelids and a Sipunoulus, a Galathea, a Peneid, an Arot'lM'US, and 
the fine crustacean to which was given the name of Willmnoesia o1"zwije1Yt-four Bryozoa, 
a Dentaliu?1z, and many small shells-finally, a fish probably belonging to the genus 
Oha~tliod'lts, were got in the salne place with this extraordinary Astacus. Unfortunately 
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 
alid probably also interesting animals live there in moderate depths (300-400 fathoms). 

VII. ON l'rILLElIfOESIA, A DEEP-SEA DECAPOD ALLIED TO ERYON. 

(Plate XII. fig. 10, and Plate XIII.) 

In the "Notes from the Challenger," sent by Professor Wyville ThOlnson to 'Nature,' 
two blind crustacea have been described, both of which were found on our cruise from 
Teneriffe to St. Thomas. The larger one of these remarkable aninlals was called by me 
JJeida''lnia leptodaotyZa, obtained on the 4th of March, by the dredge, in a most perfect state, 
from a depth of 1900 fathoms, in Iat. 21° 38' N., long. 44° 39' W. Another specimen 
was caught in the trawl in late 35° 41' S., and long. 20° 55' W., about 400 miles W. of 
Inaccessible Island (Tristan d'Acunha), from the same depth at which the first was got. 
The second,smaller species, which I proposed to call D. cruoifera, was got on the 15th of 
March, close to SOJnbrero Island, West Indies, from a depth of 450 fathoms, and equally 
well preserved. I shall now give a description. of both of them, but especially of the 
larger one, which may be considered the type of the genus, and of the smaller one as far 
as it offers any differences of importance. 

The· generic name JJeid,a.?1'!'ia, hO'wever, must be dropped, ~s (according to Mr. Grote, 
who has done ~e the honour of proposing for it the name Willemoesia) it was given 
by Dr. Clemens ln 1859 to a genus of North-American Sphingidre. 

1. "VILLEMOESIA LEPTODACTYLA. 

The body of this crayfish approaches in form closer to the well-known fossil Eryon 
than any other crustacean known to me, the body being flattened above, and there being 

"* "0 No h . Cl • G n . Bp rops1s .. i-:Jtewa1't·~, a new enus and Species of Macrurous Crustaceans," by James Wood-Mason, ' Annals 
and Magazme of Natural History,' No. 67, July 1873. " 



CRUSTACEA FROM THE ' CHALLENGER' EXPEDITION. 51 

no lateral compression as· in A.8tacu8 or in PalinU?"u8. The cephalothorax exceeds in 
width half of its length; and the abdomen too is very flat. The whole animal, being a 
male, has a length of 120 millims. * (Plate XIII. fig. 1.) 

The cepJ"alotl~o?'ax has a length of 60 millims. by 33 in width at its base. Its upper 
lateral edges are very sharp, and formed by a series of lateral spines, those of the under­
side, however, rounded. The whole cephalothorax, owing to this configuration of the 
carapace, is square, the upper surface being' wider than the under one, and somewhat 
convex, the side parts being not rounded as in A.stacu8 but perfectly flattened; also the 
upper surface forms a square, the angles of which are terminated anteriorly by two 
spines, and are posteriorly rounded. A line of spines runs longitudinally through the 
midst of the carapace, and divides it into two portions, being terminated anteriorly by 
a sharp spine. The lateral spiny edges are divided by small but clearly perceptible 
fissures into four portions, the first of them containing 8, the second 5, the third 5, 
and the last 6 largel~ spines. A. deep transverse sulcus divides the carapace into an 
anterior and a posterior portion, which by secondary elevated lines are again divided 
into several regions, which we might call the stolnachal, hepatic, lateral, cardiac, and 
branchial regions, each of which will be easily seen in the drawing (fig. 1). The innel~ 
borders of the carapace of the under surface are perfectly smooth; and the rounded exte­
rior edges of the same surface are covered by a fringe of long and beautiful hairs. The 
whole carapace is covered by very small spines, all directed forward, giving it a certain 
likeness in appearance to the well.known chagrin of the sharks. 

The eye8 are entirely wanting; nor is there, as in A8tacus zale'Ucus, any place left open 
where you might expect to find them. 

Immediately underneath the frontal edge of the carapace we find in a prominent place 
the wing-like expansions of the joints, funiculi ante1~narum anteriorum. They are (espe­
cially at the inner side) densely covered with hairs, and very closely approach each 
other. The funiculus consists of three joints, and has a length of 10 millims. Its in­
ternal flagellum, consisting of very many rings, has a length of 65; while the external 
is very short, being only 10 millhns. in length. On the same line with the inner antennoo 
and close to them, are the outer ones, the funiculus of which is a little more elongated, 
and consists equally of three joints (12 millhns . .in length). The squamiform appendage 
is very small (8 millims. in length by 2 in width), lancet-shaped, and inserted at the base 
of the first joint. The flageUum is 60 millims. in length. 

The opening of the ?nout7~ is angular (fig. 4); and you find above its rejected border a 
small tuft of hairs. I could not find any labr~.tm. The nutndibulce, covering nearly the 
V'fhole opening with their strong manducatory processes, have behind these a strong and 
hairy palpus (fig. 5,p?n), and at their base the two slender organs (fig. 5, lab) which repre­
sent the labium or uncler lip. The first ?naxilla (fig. 6 CI;) shows a very small rudiment of a 
flagellum (ft), which in the 8econd Ifnaxilla (fig. 6 b) attains so considerable di.mensions. 

The ?naxilliped has tV'fO manducatory processes (fig. 7), a lJalpus (fig. 7, p), and a 
flagellum, which is divided into two portions, the upper one (jP) being attached to 
the palpus, and the under one to the base of the luaxilliped (ft~). 

* This description l'efers to the larger of the two males procured. 

H 2 
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Thefirst gnatkopod (fig. 8), as well as the seoond (fig. 9), are terminated by a denticulated 
claw, and covered by hairs at their inner side. It is. q'ltite oertain tlud tlte gnathopods 
(or the second and third maxillipeds) have no palpi. 

The pereiopods (fig'. 1) are all terminated by cheloo, but of very different sizes. The length 
of the first pair, enorlTIously developed, is 155 Iniliinls., thus exceeding by 35 millims. the 
lenO'th of the whole body. The basal joint (the coxa) is very large and flat, ~he second, 
ho;ever, very thin 'at its articulation, bent sOlllewhat backwards, and increasing in size 
only at its top, where it articulates with the broad base of the ,third joint. rfhis is the 
longest one, being covered on its upper surface by a series of slnall spines, and terminated 
at its top articulation by two recurved spines. The fourth joint is' again very slender; 
and so is also the delicate chela, the imlnovable finger of vvhich is anned with a large 
transverse spine. This first pair of pereiopods are perfectly smooth; all the others, however, 
are covered with hairs up to the top. They are much smaller and ClUJllSier, the second 
pair having only a length of 39 millims. At the coxal joint of the thi?'d pereiopod 
are the genital openings. , 

As to the underpart of the cephalothorax, it may still be mentioned that there is no 
"distinct opening for the so-called green glands, that there is a strong spine between the two 
maxillipeds above the entrance of the nlouth, and that an elevated line, covered with 
a fringe of hairs, runs over the sternal shield between the first pair of pereiopods. 

,The abdomen (pleon) has a length of 60 mm., and consists of six segments and the 
telson. The top of the second to fifth segments is Inarked by a strong spine, which is 
bent forward, and which in the first and sixth segments is only represented by a snlall ele,oo 
vation. There are also in the first segment no squamiform lateral appendages, vvhich in 
the subsequent ones are very large, but decrease in size fr01n the second to the sixth. All 
of' th81n are fringed with long hairs; and so are also the telson and the caudal appendages, 
the form of which can best be seen from Mr. Wild's excellent drawing. 

The first pair of pleopods is transformed to styliform appendages (fig. 2), our spechnenA 
being both males. The four subsequent ones have a length of 33 millhns., and are evi. 
dently very powerful organs of locomotion. They consist (fig. 3) of a very strong basal 
joint,·· to which the external palpus is attached, of smaller second joint, which goes 
laterally over into the second interior palpus, and, of a very small and styliform third 
joint (fig. 3, Ct)-quite the salue arrangement which we find in W. C'J"uoifel"a and in an un .. 
described Palinurid from the deep sea near the Bermudas (fig. 12). All the four pleopods 
are alike; and the posterior ones are very little smaller than the antel'ior ones. 

Of the internal organization I can only say that the carapace is wonderfully trans .. 
parent for the size of the animal, and permits the heart to be seen, which is situated 
just between the hepatic and s,tomachal regions. 

2. WILLElIOESIA CRUOIFERA, n. sp. (Plate XII. fig. 10, and Plate XIII. figs 10 and 11.) 

The species "ve have hitherto considered is very delicate, and has very 10nO' frinO'es 
of ha,irs on the legs, the carapace, and the pleon. All this is less the ca~ in the 
s~aller species, which is much more solid, not· transparent at all, and in which the 
frInges are not so large and beautiful. Nevertheless also this one is a very elegant 
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creature, which on the whole has a strong fan1.ily likeness to fIT. leptodactyla. It has 
a length of 42 millims. 

The form of the carapace is nearly the salne as in the former species. It has a length 
of 19 millims., by 18 of greatest width; at its base, however, it is only 10 millims. wide. 
The denticulation of the edges is a much stronger one than in the preceding species; 
there is a line of spines divided by two incisions into three divisions, the first of which 
contains 7, the second 5, and the third 17 spines on each side, all bent forward and 
somewhat upward. Two very prominent lines, one longitudinal, ending at the front with 
a spine, and one transverse, form the figure of a cross; and following the lines. of 
caruncles, you might- trace the same regions which· we have described in the former 
species, but which ill this case are not so clearly visible. At the frontal border there are 
two spines on the right side and four spines on the left side of the median spine. The 
whole carapace is finely covered by very small spines, which look like very fine chagrin. 

The i~terior antennre have several spines on the inner side of their three funiculus­
joints, but not such a wing-like expansion as we have observed in the former species. 
The exterior flagellulu has a length of 17, the interior of 7 millims. 'rhe exterior 
antenna does not offer any thing particular. 

The parts of the mouth have exactly the same form as in the preceding species; and 
the absence of palpi at the b~se of the gnathopods can also be stated in this case. 

Of the five pairs of pereiopods only jour are terrninated by chelce ; and this is the chief 
difference from W. lep todacty la. The first pair also are proportionally much shorter, 
(only 34 millims. long), and have no spine on the slender fingers of the chela. In the 
third and fourth pairs of pereiopods the chelre are much more slender than in the first. 
The last one is terminated by a simple recurved claw. The last four pairs of pereiopods 
are covered with hairs, but not so densely as in W. leptodactyla. The genital opening 
is, in this species, not on the coxal joint of the third pair of pereiopods, but, as is usually 
the case, on tha tof the fifth. 

The abdomen has a length of 23 millims. Its first segment bears one spine; and all 
the following ones have two spines on a little prominence. Telson, caudal appendages, 
and lateral processes of the segment are fringed with hairs. 

The first pair of pleopods is transformed into two styliform and flattened appendages. 
In the second pair (fig. 10) we observe the peculiarity that the third styliform joint is 
covered by another, slualler joint, the morphological value of which I do not understand. 
In the other three pairs (fig. 11) this supernuluerary joint is not attached to the third one; 
so that these are very lTIuch like the pleoJ?oc1s of W. lep todacty la. 

Oolour, and Habits of Life. 

Especially the larger of these two species was very beautiful when it came up; for it 
was of a fine red, while the hairs bordering it were yellowish. The. smaller one also ~ ab 

red. This colour, however, rapidly disappeared when the specimens had been fo1' L\, 

certain time in spirit . 
.As was also the case with Gnathophausia, the larger species of the two was caught in 

very deep, the smaller one in shallower water. W. leptodCtctyla was found on a plateau 
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which probably extends southwards from Greenland, and on which in. the no~'th are 
situated the A.zores, and in the south Tristan d' Acunha. Before gettIng to It fro111 
Teneriffe we had the greatest depth of that section of the ocean, 3150 fatholus; and after. 
wards again we gradually came down to a depth of 3000 fatholu~ before getting h:to the 
shallower water of the West Indies. On that plateau we got wIth the first specIlllen a 
sponge, some Bryozoa, a Brachiopod, a Lamellibranchiate, a Gastropod, and a small 
Shrimp, besides this magnificent Decapod, which was entangled in the swabs of the 
dredge. With the second specimen a great many animals came up, among 'which I may 
luention a Palythoa, a Fungia, and a Pennatulid. .A. Holothu'rict, an A.'J'chaste'J", and an 
Urchin represented the Echinoderms. Crustacea were present in large nunlbers-espe­
cially Peneid and Caridid Shrimps and the Schizopods which I have called Peta,lOlJ7dltal. 
mus and Gkalaraspis, together with a large species of Eupha:zlsia. The slnaller species 
was got near Sombrero Island, W. L, in a depth of 450 fathonls, together 'with Astaczl8 
zale2tC'lt8; and in. describing this species t have already given an idea of the fauna 'which 
lives in the same place with these crustacea. 

Character'8 oj the Gen~ts, and SystenzaUc Position. 

V\r ILLEMOESIA, Grote *. 
Oarapace large, flattened, and quadrangular. Anterior margin and lateral borders 

denticulated, the latter divided by two incisions into three denticulated portions. A 
longitudinal line divides the carapace into a right and a left portion. Eyes and eye-stalks 
entirely wanting. Funiculus of the first antennre rather large, its inner flagellum longer 
than the outer one. Small lamellar appendage at the base of the secolld attennre, the 
:ftagelluln of which has the same length as the longer one of the inner antennre. Man­
ducatory portion of the mandibula very strong. A large flagellumattached to the second 
maxilla. The palpus and flagellum of. the maxillipedes reach the base of the first 
antennre. No palpi at the base of the gnathopoda (second and third maxillipeds). First 
pair of pereiopoda very elongated, terminated by a slender pair of che1oo. Subsequent 
pereiopoda much shorter. 

Small styliform appendages at the inner side of the ramus interior of the pleopoda. 
Abdomen flattened, divided by a longitudinal line of spines into a right and a left portion. 
Telson rapidly decreasing in size, longer than the shield-like caudal appendages. 

1. W. LEPTODAOTYLA, n. sp . 

. Later~l borders, of the carapace not very much expanded. Denticulatioll not very deep. 
Fust pall' of perelopoda longer than the body. .All the pereiopoda terrninated by cheld3 
Length 120 millims. ' 

2. VV. ORUOIFERA, n. sp . 

. Car~pace V\~ith wi~g-like expand~d late:al borders. Deep incisions and strong den .. 
tlCulatlo~ at Its lateral borders. FIrst paIr of pereiopoda shorter than the body. Only 

jO'ltr' pere~opoda terminated by chelce. Length 42 millims. • 

* In ' N atllre,' October, 1873. 
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Among the living Decapoda Macrura there is hardly a group with which Willetnoesia 
could be said to be very closely allied. Nearest to it are undoubtedly the Scyllarinre; but 
these, like all the genera of the family Palinuridre, differ from it in the absence of the 
lamellar appendage of the second antennoo, and in the presence of palpi at the base of 
the gnathopoda, which, as we have seen, are wanting in this new genus. Nor can it, for 
this latter reason, be referred to the Astacidoo, 'with which it has in common the presence 
of the antennal scale. . 

It is very astonishing, indeed, that, among all crustaceans known to us, Willernoes'ia 
approctChes most closely the fossil Eryontidce. If we compare, for example, our figure 
ofW. C1"ucifera (Plate XII. fig. 10) with a figure of Eryon arcti/or'Jnis, and the description 
of the" Tribu des Eryons," given by Milne-Edwards * (and probably taken especially 
from Deslnarest's 'Crustaces Fossiles '), we find most striking resemblances between the 
two forms. In W. crucije1"a 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 antennoo seem to be somewhat more reduced than in Willemoesia; but the second 
pair of them has, according to Desmarest, "une' ecaille assez large, ovoide et forte­
ment' echancree." This is the chief difference between Eryon and the Palinuridre, and 
the same in which also Willemoesia differs from that group. 

Milne-Edwards says nothing on the parts or. the mouth; but according to Quenstedt 
they had a very large Inandibula, one of the teeth of which was preeminently strong. 
This is very much like what we find. in Willemoesia; 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 che1oo. In Eryon three pairs of pereiopoda, in 
W. leptodactyla five, and in W. cr1-6cifera four are terminated by cheloo. The form of the 
last pereiopod in E. arctij'or?nis is exactly the same as in W. crucifer et; and the abdomen 
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 thelu to be 
parts of the genus Willernoesia. There are the same line of spines at the top of the 
rings, the same winglike expansions on both sides, and that characteristic" nageoire 
caudale, dont la lame mediane est pointue et les quatre lames laterales moins longues 
que la mediane et hastiformes." A.lso the fine fringe of hairs which distinguishes the' 
caudal :fin of WillerJ'boesia 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. Accord~ng to Quenstedt the latter were observed only with 
some difficulty; and their presence seems not to be beyond all doubt. I shall only on nly 
return be able to look myself over the original specimens 'and papers, and then, I hope, 
be able to giv~ a more detailed account on the relations of Willemoesia to Er!Jort~ 

* Histoire N aturelle des Crustaces, tome ii. (Paris, 1837) p. 278. 
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That they must be very close appears already from what we have said; and among the 
Eryontidre this new deep-sea genus must take its place. The Eryontidm, now consisting 
of two genera, must either form a new family intermediate between the Astacidre and 
Palinuridre, or be united with the latter. 

During our cruise in the Atlantic we got deep-sea animals (i. e. £1'0111 l110re than 350 
fathoms; stations :where only Foralninifera-shells have been got are not included) from 
67 stations. After every haul a list of these animals, as much specialized as our know .. 
ledge of th~ thing allowed us to do, has been put down by 1ne in the ~o-ca.llecl Station. 
book. As it might be of some interest to know how often the different groups of animals 
have been got, I have made the necessary additions, and shall terluinate this paper by 
giving the results as far as Crustacea are concerned. According to this, 

Cirripedia have been got • . 
Ostracoda . 
Amphipoda 
Isopoda 
Cumacea . 
Stomatopoda. . 
Schizopoda 
Decapoda Macl'ul'a 
Decapoda Brachyura . . 

, . . 

9 times. 
I time. 
7 times. 

6 J) 

'.) 
"'" )) 

1 timc. 
12 times. 

. 22 " 
11 " 

EXPLA.NATION OF PL.A .. TES. 

PLA1'E VI. 

All the figures, with the exception of fig. 4, refer to lv"'ebctlict long'pes . 

. Fig. 1. A female. Low power. a, antenna of the first pair; b, antenna of the second pair; Qc) eye; 
R, rostrum; M, stomach; D, intestine; F, joint of the furca. 

l!\g. 2. A male. Letters the same as in fig 1. d) palpus of ,the first maxilla ((( Putzfuss" Claus); 
G, ductus eiaculatorius. . 

Fig. 3. Leg of a female: a, basal joint with the branchial appendage (K, A) ; /3, second joint 'with lateral 
appendage (N, A.); 'YJ main branch. 

Fig. 4. Pbyllopodal foot of the female of N. Geoffroyi, copied from Claus. Letters the same as in fig. 3. 
"I-V, Joints of the main branch. . 

.Pig. 5. Pirst antenna of a female. k. fourth joint, a claw. a External b internal fiagellum 
p' 6 p' .) , , . 
jlg. . 'ITst antenna of a male. Letters the same as in fig. 5. 

li'ig. 7. Second antenna of a female. 
}'ig. 8. Mandibula j p, palpus } 
I:l~g .. 9. First maxilla; p, palpus of a female. 
J.ilg. 10. Second maxilla 

Yig. 11. One of the anterior pleopoda: a, basal joint; /3, ramus exterior j "I, ramus intel'ior; D, retina­
culum corresponding to the same on the other side. 
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Fig. 12. Fifth } 
Fig. 13. Sixth 

pleopod of a female. 

PLATE VII. 

All the figures refer to Petalophthctlty)~U8 armiger. All drawn with very Jow power, 
except figs. 7-9. 
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Fig. 1. A female, x 2 nat. size. 0,1, first antenna; ap, appendix lamellaris; a 2, second antenna; 
pm, palpus mandibulre; mp, maxilliped; gn, gnathopoda; prp, pereiopoda.; la, breeding­
lamellre. 

Fig'. I a. Caudal fin of the same. 

Fig. 2. A male, x 2 nat. size. a\ first antenna; ap, appendix lamellaris; a2, second antenna; pm, 
enlarged palpus mandibulre; mp, maxilliped; gn \ first gnathopod; prp 2, second pereiopod; 
prp5, fifth per~iopod. 

Fig. 2 a. Caudal fin of the same. 
Fig. 3. First antenna of the female. 
Fig. 4. Second antenna of the same. 
Fig. 5. Scale of the second antenna. 
:E'ig. 6. Upper lip. 
Fig. 7. Mandibula of the female: pm, palpus mandibulre. 
Fig. 8. First maxilla of the same. 
Fig. 9. Second maxilla of the same: p, palpus; ft, flagellum. 
Fig. 10. Maxilliped of the-same: al, appendix la~ellaris ; p, palpus; ft, fl.agellum. 
Fig. 11. First gnathopod of the same. 
Fig. 12. Second gnathopod of the same. 
Fig. 13. Third pereiopod of the same. 
Fig. 14. Pleopoda 1-5 of the same. 
:Fig. 15. ]\!Iaxilliped of the male: la, lamellar appendage. 
Fig. 16. First gnathopod of the same: la, lamellar appendage. 
Fig. 17. First, fourth, and fifth pleopoda of the same. 

PLATE VIII. 

All the figures refer to Ohala'l'ctspis ung1l;iculata. 

Fig. 1. A male, x 2 nat. size. aI, first antenna; a2, second a.ntenna; un, gnathopoda; p, pereiopoda. 
Pig. 1 a. Head of the male, seen from above: sc, small tubercle beneath the rostrum and between the 

eyes. 
Fig. I b. Caudal fin of the same~ 
Fig. 2. First antenna of a female. 
Fig. 3. Second antenna, with lamellar appendage of the same. 
Fig. 4. Mandibula of the same. 
Fig. 5. Under lip of the same. 
Fig. 6. First maxilla of the same. 
Fig. 7. Second maxilla of the same: p, palpus ; ft, flagelluill w 

Fig. 8. JVlaxilliped of the same: p, palpus; ft, flagellum. 

Fig. 9. First gnathopod } f th o e same. 
Fig. 10. First pereiopod 
Fig. 11. Upper iip of the same. 

SECOND SERIES.-ZOOLOGY, VOL. 1. I 
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]?ig. 12. Fourth pereioPOd} 
:b'ig. 13. Fifth pereiopod of the same. 

Jiljg. 14. Anterior pleopod 

PLATE IX. 

li'ig. 1. Gnatlwplwusia gracilis, male, x 4 nat. size. 
Fig. 2. Second antenna of Gn. zoea: al, appendix lamellal'is j jll, funiculus; }I, tiagellum. 

Pig. 3. Mandibula of the same; jJ, palpus. 

lrig. 4. Labium of the same. 
Yig. 5. First maxilla of the same, higher power: p, palpus maxillre. 
1,lig. 6. Second maxilla of the same: ft, fiagellum; p, palpus; 0, accessory eye. 

li'ig. 7. Maxilliped of the same: ft, flagellum. 

Fig. 8. First } 
l~· 9 S d gnathopod of the same. _ fIg. . econ 
II'igs. 10-14. The five pereiopoda of the same. 

Pig. 15. One of the anterior pleopoda of the same. 

E'ig. 16. Maxilliped of Gn. [Jigas: ft, fiagellum; p, palpus. 

li'ig. 17. Outlines of the eye of the same. 

li'ig. 1. Astacu8 zaleucus, male, nat. size 

J!'ig. I a. One of its right pleopoda. 

:Fig. 2. Gnathoplwusia gigas, male, nat. size. 

PLATE X. 

Fig. 2a. The same, side view (the carapace is lifted somewhat to show that it is not comH:'cted with the 

pereion), nat. size. 
If'ig. 3. Oral apparatus of the same: I, labrum; md, mandibula; 'mp, palpus ltumdihulm; p, pal pus of the 

t second maxilla; jl, its fiagellum; ac, accessory eyes on the second maxilla; halird joint of 
the maxilliped with its palpus (the other joints of rn have not been drawll, in order not to 

confuse the figure); (J} and y, plates formed by the flattened inferior horders of the carapace. 

Pig. 4 .. Gnathopltausia zoea, male, x 4 nat. size. 

PLATE XI. 
:Pig-.1. Zoea of Gm'disoma, sp.? from San Jago (Cape-Verd Islands). High power. a l , first, a'2, :second 

antenna; m, parts of the mouth; [JP, the gnathopoda. 

:Fig. 2. Caudal fin of the same, seen from above. High power. 

Big. 3. A string of eggs and egg-capsules, partly containing zoeas, partly left by them. rraken from 

the abdominal feet of the mother. Low power . 

. Fig. <1. Cystisoma neptunus (Thaumops pellucida), male. Nat. size. 

j{\g. 5. Genital organs of a smaller male: A, segments of the pereion; B, first ~egment of the pleon ; 

t, testes; vd, vasa deferentia; ag, apel'turm genitales. 
Fig-. 6. JVIandibula of the same. High power. 
~\ig. 7. Maxilla of the same. 

}'ig. 8. Maxillipedes (m) and second maxilla, with (l) labium (?) of the same. 

PLATE XII. 
~1igs. 1-9 refer to Apseudes cceca. 

Fig,' 1. A female, x 4 nat. size: a, antenna; gn, gnathopoda. 
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Fig. 2. First antenna. 
~lig. 3. Second antenna: s, scale; j, flagellum. 
Fig. 4. First gnathopod. 
Fig. 5. Second gnathopod. 
Ji1igs. 6, 7. First and second pereiopods. 
Fig. "S. Last joints of the fourth pereiopod. 
Fig. 9. Maxilliped. 
Fig. 10. Willemoesia ciucifera, X 4 nat. size. 

PLATE XIII. 

:Pig. 1. Willemoesia leptodactyla, male, nat. size. 
Fig. 2. First styliform pleopod. 
Fig. 3. Second pleopod of the right side: a, styliform appendage to the Inner ramu~. 
Fig. 4. Upper border of the opening of the mouth. 
Fig. 5. Mandibula, with the palpus (pm) and the left labium (lab). 

Fig. 6 a. First maxilla: fi, rudiment of a flagellum. 
Fig. 6 b. Second maxilla: ft, flagellum. 
Fig. 7. (First) maxilliped: p, palpus; fil, upper half of the flagellum; fl'2, under half. 
Fig. 8. First gnathopod (second maxilliped). 
Fig. 9. Second gnathopod (third maxilliped). 
Fig. 10. Second left pleopod of W. crucifera, with two styliform appendages. 
Fig. 11. Third right pleopod of the same, with one styliform appendage. 
Fig. 12. Second right pleopod of an undescribed Palinurid from deep water near the Bermudas. 
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Wherever the words "high power" are not added, a low pO,wer or a Hartnack's microscope, Of, ill 

case it was not possible to dissect the animal, a loupe has been used. 
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