
C H A P T E R XV 

THE DECAPODA 

Order Decapoda, Latreille (1S02). 

Sub-Order 1. Natantia. 
Tribe 1. PEXAEIDEA. 

„ 2. CARIDEA. 
,, 3. STEXOPIDEA. 

Sub-Order 2. Reptantia. 
Section 1. PALINURA. 

Tribe 1. ERYONIDEA. 
,, 2. SCYLLARIDEA. 

Section 2. ASTACURA. 

Tribe XEPHROPSIDEA. 

Section 3. AXOMURA. 
Tribe 1. GALATHEIDEA. 

,, 2. TlIALASSIXIDEA. 
, , 3. P A G U R I D E A . 

„ 4. HlPPIDEA. 

Section 4. BRACHYURA. 
Tribe 1. DROMIACEA. 

Sub-Tribe 1. DROMIIDEA. 
,, 2. HOJIOLIDEA. 

Tribe 2. OXYSTOMATA. 
,, 3. BRACIIYGXATIIA. 

Sub-Tribe 1. BRACHYRIIYNCIIA. -
„ 2. OXYRHYXCIIA. 

Definition.—Eucarida in which the caridoid facies may lie 
retained or may be greatly modified; the exopodite of the maxilla 
is very large (scaphognathite); the first three pairs of thoracic 
limbs are specialised as maxillipeds; branchiae typically in several 
series, attached to the coxopoditcs of the thoracic limbs (podo-
branchiae), to the articular membranes (arthrobranchiae), and to the 

•253 



254 THE CRUSTACEA 

lateral walls of the thoracic somites (pleurobranchiae), very rarely 
absent; young rarely hatched in nauplius-stage. 

Historical.—The great majority of the larger and more familiar 
Crustacea belong to the Decapoda, and this Order received far more 
attention from the older naturalists than any of the others. A 
considerable number of species are mentioned by Aristotle, who 
describes various points of their anatomy and habits with accuracy, 
and sometimes with surprising detail. A long series of purely 
descriptive writers who have added to the number of known forms 
without contributing much to a scientific knowledge of them begins 
with Belon and Eondelet in the sixteenth century, and perhaps 
does not altogether come to an end with Herbst's Naturgeschichte 
der Krabben und Krebse (1782-180-i). Among the most noteworthy 
of early contributions to anatomy are Swammerdam's memoir on 
the Hermit-Crab (1737), and that of Eoesel von Rosenhof on the 
Crayfish (1755). Reaumur's observations on the phenomena of 
ecdysis and the regeneration of lost parts in the Crayfish (1712-
1718) have become classical. The foundations of classification were 
laid by J. C. Fabricius (1793), who divided the Linnean genus Cancer 
into a large number of genera, the majority of which are still 
recognised. Latreille, to whom the name of the Order is due (1802), 
also began its subdivision into sub-orders and families. In this 
more than in any other group of Crustacea the works of H. Milne-
Edwards, and especially his Histoire Naturelle des Crustacds, may be 
taken as marking the beginning of the modern period, and his 
classification of the Decapoda has been that most generally accepted 
until very recently. Almost contemporaneous with Milne-Edwards's 
great work, and often surpassing it in morphological detail and 
systematic insight, was de Haan's volume on the Crustacea of Japan 
(1833-1849). The first important departure from the general plan 
of classification laid down by these authors was made by Boas in 
1880, and his system has been further elaborated by Ortmann and 
by Borradaile. J. Vaughan Thompson's discovery of the larval 
metamorphosis of Decapoda (1828-1831), confirming the earlier 
observations of Slabber and Cavolini in the eighteenth century, 
gave rise to a curious controversy in which Westwood and others 
denied the possibility of such a metamorrjhosis, basing their argu
ments chiefly on Rathke's memoir on the development of the 
Crayfish (1829). F. Miiller in 1863 made the highly important 
discovery that Penaeus is hatched from the egg in the form of a 
nauplius, and the clue thus given to the interpretation of the other 
larval stages was followed up especially by Claus. The development 
of deep-sea exploration within the last thirty years has resulted in 
the discovery of a large number of important new types of Decapoda, 
which have been described by Spence Bate, Miers, Henderson, A. 
Milne-Edwards, Bouvier, Faxon, Alcock, and others. The numerous 
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species of fossil Decapoda have been little studied from the point of 
view of phylogeny, bat reference may be made to Bouvier's essay 
on the origin of the Brachyura as an example of the results which 
may be obtained in this department. Among other papers which 
have been fruitful in suggesting lines of research for later workers 
may be mentioned Huxley's-memoir on the classification and distri
bution of the Crayfishes (1878); A. Milne-Edwards's note on the 
transformation of the ocular peduncle into an antenna-like organ in 
a, Palinurid (1SG4), the forerunner of much recent work on regenera
tion and abnormalities ; Giard's papers on parasitic castration ; and 
Faxon's discovery of the alternating dimorphism in the males of 
Cambarus. 

MORPHOLOGY. 

Amid the great diversity of general shape exhibited by the 
Decapoda, two chief types may be distinguished. In the first or 
Macrurous type the general caridoid facies is retained, the body is 
elongated and subcylindrical, the abdomen is long and terminates in 
a tail-fan. In the Braehyurous type (which is not confined to the 
Brachyura, but recurs in several groups of Anomura) the eephalo-
thorax is greatly expanded laterally and more or less depressed, 
while the abdomen is reduced and folded underneath the cephalo-
thorax. A very peculiar modification is found in most Paguridea, 
where the abdomen is markedly asymmetrical and spirally coiled, 
in correlation with the habit of living in the empty shells of 
Gasteropod Molluscs. 

The carapace coalesces dorsally with all the thoracic somites 
and overhangs on each side as a branchiostegite, enclosing the 
branchial chamber within which the gills are concealed. Anteriorly 
it may be produced into a rostrum, which in a few genera of Caridea 
(lUiynchocinetes, etc.) is movably articulated. In most Brachyura 
the rostrum is reduced to a short but broad frontal plate, of which 
the relations to the adjacent parts will be described below. In 
some Macrura (Scyllaridae) and in many Anomura and Brachyura, 
where the cephalothorax is flattened from above downwards, the 
lateral portions of the carapace are abruptl}' bent inwards towards 
the bases of the legs. The lateral margin thus produced is 
commonly toothed or otherwise armed. 

The surface of the carapace is commonly marked by depressions 
and grooves corresponding in part to the insertions of various muscles, 
but in part independent of these. In this way several regions 
of the carapace are defined which, especially in the Brachyura, 
may be still further divided into sub-regions. For convenience 
of systematic description these various areas are denominated ac
cording to a scheme of terminology introduced for the most part 
hy II. Milne-Edwards (1851). More recently the furrows of the 
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carapace have been studied by Boas and by Bouvier. Only a few 
points can be mentioned here. In the lobsters and crayfish a con
spicuous groove (Fig. 145, c) crosses 

F I G . 145. 

Carapace of the Norway Lobster (JVej)ftraps 7wr-
vegictts) from the side. (After Boas.) The let ters refer
ring t o the grooves of the carapace are those used by 
Boas, p., e', the "cervical groove " of Bouvier, "anter ior 
cervical groove " of Borradaile ; c, " branchial groove " 
of Bouvier, " posterior cervical groove " of Borradaile. 

the dorsal surface of the 
carapace transversely about 
the middle of its length 
and curves forwards on 
either side. This groove, 
named the "cervical groove" 
by Milne - Edwards (c in 
Boas's terminology, the 
" branchial groove " of Bou
vier), was supposed by him 
to indicate the line of 
division between the por
tions of the carapace aris
ing from the antennal and 

Other writers, 
the limits of the 
to be no ground, 

for instance, 
cephalic and 
however, for 
some of the 
equally con-

of Bouvier) 

mandibular somites respectively. 
Huxley, regarded it as marking 
thoracic regions. There appears 
regarding this groove as of greater importance than 
other grooves of the carapace. In some cases an 
spicuous transverse groove (e of Boas, " cervical groove ' 
(Fig. 145, e, e) crosses the 
carapace a little in front of the 
cervical, and as this is the only 
transverse groove, apparently, 
to be found in any of the lower 
Macrura (Stenopidea, Caridea), 
it seems at least as likely to 
afford an important morpho
logical landmark. In some 
cases portions of the carapace 
may be separated by a longi
tudinal groove or uncalcified 
line, which may even form a 
movable hinge. Of this nature 

are the linen thalassinica (Fig. 146, l.t) of the Thalassinidea, with 
which the /. homolica of the Homolidae may perhaps be identical, 
and the I. anomurica (La) of many Anomura, identified with the 
I. dromildica of Dromiidae and the unfortunately named " epimeral 
suture" of other Brachyura. 

The sternal surface of the cephalothorax is very narrow in 
many Macrura, but is often broad in those which have a depressed 
form. I t is broad in many Anomura and in all Brachyura, with 
the exception of Baninidae. The thoracic sterna are usually clearly 
distinguishable, and, in the lower forms, seem to preserve a certain' 

F10. 146. 

Carapace of Calliaimssa novoebritunniae (Tha
lassinidea) from the left side. (After Borradaile.)1 

c, e, the grooves so lettered by Boas (see Fig. 144); 
l.a, linea anomurica (perhaps also the linea dromii-
dim), the front par t of which is the line b of 
Boas ; l.t, linen tlialassinitu (perhaps also t he 
linea- homolica), the front par t of which is the line' 
d of Boas ; r, ros t rum. 
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degree of mobility. In the higher forms they become firmly united, 
with the exception of the last thoracic sternum, which may be 
movable (Astaeidae, Parastaeidae, and Auomura). 

In front of the month, regions representing the sterna of the 
three preoral "somites" can be distinguished, but on account of 
the " cephalic ilexure " the ophthalmic and autennnlar sterna are 
directed forwards, or even upwards. The antennal sternum is 
mainly represented by the epistome, a plate of varying shape lying 
between the labrum and the bases of the antennae. In the 
Natantia the epistome is comparatively narrow, and on each side is 
separated from the lateral portions of the carapace by the exhalent 
branchial channels. In most of the lieptantia the epistome (Fig-
147, A, cp) is broad and comes in contact with the carapace on each 
side, and in the Brachyura it becomes firmly united with it. In 
this way there is defined more or less distinctly a buccal frame 
within which lie the mouth-parts, and which in most Brachyura is 
closed by the operculiform third maxillipeds. The sides of this 
buccal frame are formed by the free antcro-lateral margins of 
the carapace (Fig. 147, 15, Lin), while in front it is more or less 
distinctly delimited by the epistome itself, or by a transverse ridge 
(Fig. 147, B, tun) which divides the epistome into two parts, the 
epistome proper and the endostome or palate (end). In most 
Brachyura also (except the Dromiacea) the proximal segments of 
the antennae are fused with the epistome. In the Macrura the 
anterior margin of the carapace forms on each side of the base of 
the rostrum a more or less distinct "orbital notch," within which 
the eye rests when it is turned outwards. In the Brachyura this 
transverse direction of the eye-stalks is permanent, and the orbit 
is usually (except in Dromiaeae) completed by the downgrowth 
of a process (l.p) from the front, external to the antennules, which 
unites either directly or, more usually, by intervention of the second 
segment of the antenna, with the sub-orbital lobe (s.o) of the cara
pace. Further, in all the Brachyura the rostrum or frontal plate 
sends downwards in the middle line a process (nip) which unites 
in front of the ophthalmic and antennular sterna with the epistome, 
and separates from one another the basal segments of the antennules. 
The greater part of the ophthalmic peduncle is in this way con
cealed in a kind of sheath, and only the terminal segment appears 
and is movable within the orbit. 

In the Dromiacea the second segment of the antennal peduncle 
is free and there is no corresponding process of the front, so that 
the orbits are incompletely or not at all defined. The arrange
ment is hardly more complete in certain Oxyrhyncha (JIacrocheira) 
(Fig. 147, B), but in most Brachyura the antennal peduncle joins 
with the front to form a partition separating completely the 
orbits from the "antennular fossae," into which the antennules 

17 
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may be withdrawn. There is, however, great diversity in the de
tails of structure of the " facial" region among the Brachyura, and 
these are of considerable value as systematic characters. 

In the Scyllaridae among the Macrurous groups the cephalic 

F I G . 147. 

Head and anterior par t of body from below. A, Nephrops vnrregims. B, Mac.rocheira 
Kuempferi. C, Carpilius convexus. (Drawn by Miss G. M. Woodward.) «', antennule ; a", 
antenna ; a.m., r idge forming anterior margin of the mouth-frame and dividing the epistomial 
area into epistome proper and endostome ; c, point where the lateral wing of the carapace 
touches, or, in B and C, fuses with, the epistome ; e, eye, in C retracted into, and part ly 
concealed by, the o r b i t ; end, endos tome; ep, ep i s tome; ex, exopodite ; l.m, lateral margin 
of buccal frame ; l.p, lateral process of rostral plate, which in C comes in contact with the basal 
segment (2+3) of the antenna ; md, mandible ; inp, median process of the front (in B and C) 
uni t ing with anter ior process of epistome ; mrpp, th i rd maxilliped ; r, ros t rum or (in C) 
frontal plate ; s.o, suborbital lobe forming floor of o r b i t ; t, in A, tubercle bearing opening of 
antennal gland, in B and C, operculum covering the opening and probably representing the 
reduced first segment of the antenna ; 1-5, the segments of the antennal peduncle. 

region is modified in a way that at first sight suggests the Brachy-
urous type, the eyes being widely separated and lodged in complete 
orbits. In this case, however, the front unites in the middle line 
not with the epistome but with the greatly enlarged antennular 
somite. 

In the Alpheidae (Caridea) the anterior margin of the carapace 
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is modified in a very peculiar manner, growing over and, in most 
cases, completely enclosing the eyes. 

The differences in the development of the abdominal region are 
no less conspicuous than in the case of the cephalothorax, and 
have been utilised as affording characters for the primary sub
divisions of the Order. In the Xatantia the abdomen is large and, 
with its appendages, forms the chief organ of swimming. It is 
generally more or less compressed and its somites have well-
developed pleura. It is dorsally humped or bent between the 
third and fourth somites in many Caridea (Eukyphotes, Boas) (Fig. 
148), but the character is not so constant us to justify great 

F I G . 14*. 

Hrfiirocarpu* Alphouxi (Caridea, Pandalidae), showing the " h u m p e d " form of the abdomen 
and the inult iart iculate meropudite and carpopodite of the second leg. (From Alcock, 
Xnturalist in Indian $eax.) 

systematic importance being attached to it. In the Palinura and 
Astacura the importance of the abdominal appendages as natatory 
organs is generally reduced, and the abdomen itself is not humped. 

Among the Anomura, the Thalassinidea (Fig. 149) have retained 
the extended abdomen of the Macrurous groups, but the pleura 
are more or less reduced; the Galatheidea (Fig. 150) have the 
abdomen more or less closely flexed under the cephalotliorax but 
not greatly modified; the Paguridea, with the exception of some 
interesting transitional forms (Pylochelidae) (Fig. 151), have the 
abdomen and its appendages more or less unsynimetrically developed 
and its somites imperfectly indicated. In the hermit-crabs (Pagu-
ridae and Coenobitidae) thp abdomen is soft-skinned and spirally 
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FIG. 149. 

Iconaxiopsis andamanensis (Thalassiiiidea). (From Alcock, Naturalist in Indian Seas.) 

FIG. 150. 

Munida andamanica (Galatlmidae), abdomen extended. 
(From Alcock, Naturalist in Indian Seas.) 
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coiled to fit into the Gasteropod shells inhabited by the animals. 
Only the sixth somite and the telson are fully calcified, the tergal 
portions of the other somites being merely indicated by widely 

Fjo. 151. 

PifloslnHex Miemii (Paguridea). «, end view of the animal lodged in a tube of water-logged 
mangrove or bamboo, i ts chelipeds closing the opening. The lower ligure shows the animal 
in a conventional a t t i t ude after removal from its refuge. (From Alcock, Xnturalist in Indian 
Seta.) 

separated chitinous plates in the membranous investment of the 
dorsal surface. In the coco-nut crab JJirgus (Coenobitidae) (Fig. 
152), which has abandoned the use of a covering for the hinder 
part of the bod)', the abdomen, though short, is symmetrical 
and its terga are well calcified. In the Lithodidae (Fig. 153), 
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F I G . 152. 

Birgiis Intro, ($, about J th natural size. The last pair of thoracic legs are folded out 
of sight in the branchial chambers. (From Alcoek, Naturalist in Indian >'eas.)' 

F I G . 153. 

Neolithodes grimaldii (Lithodidae). (After Milne-Edwards and Bouvier, from Ency. Brit.) 
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which afford a remarkable instance of "convergence" in the assump
tion of the Braehyuran facies, the relationship to the hermit-crabs 
is shown by the fact that the short abdomen, which is closely bent 
up under the cephalothorax, has the terga incompletely calcified, 
and is, in the female, more or less unsymmetrical, bearing append
ages only on one side. 

Among the Brachyura the abdomen is always closely flexed 
nuclei- the cephalothorax, and is much reduced in size. The shape 
usually differs much in the two sexes, being narrow in the male 
but broad and often excavated for the reception of the eggs in the 
female. The terga of all the six somites, as well as the telson, 
may remain distinct, but very often two or three of the somites 
may become coalesced, especially in the male sex. 

In the region of the thorax a system of internal skeletal structures 
is developed by infoldings of the cuticle (apodemes) forming the 
endojihrarjmal system. In the Xatantia, with feebly calcified integu
ment, this system is but slightly developed, but in the Palinura and 
Astacura, and especially in the Brachyura, it attains a great degree 
of complexity. A "sternal canal" may be formed by the meeting 
of the sternal apodemes of opposite sides above the nerve-cord, and 
in the anterior part of the thorax this may give a firm plate or 
" entostcrnite" lying between the nerve-cord and the alimentary 
canal. It is not certain whether this entosternite involves any 
elements other than those supplied by the ectodermal and euticular 
infoldings forming the apodemes; if it does not it can hardly be 
regarded as homologous with the entosternite already mentioned 
in Branchiopoda (p. 4-4), which appears to be of mesodermal origin. 

In the Brachyura a sternal canal is not formed, the union of the 
apodemes being confined to one or two of the posterior thoracic 
somites, where it gives rise to a transverse bar known as the "sella 
turcica." 

Appendages.—Among the Decapod a the omlar jtnluncles (Fig. 
154) assume more the character of limbs than they do in any 
other Crustacea, since they are generally (perhaps always) divided 
into two, or more rarely three, movable segments. Instances of 
extreme development of the eye-stalks occur among Caridea and 
Brachyura, sometimes the first (Podophtltalnnis, Fig. 154, C) and 
sometimes the second segment (Mncrophthithmis, Fig. 154, D) being 
elongated. The corneal surface is generally terminal, but may be 
oblique and even lateral, the peduncle running out beyond it into 
a styliform process 'which may equal in length the rest of the eye-
stalk (Ocypoda, Fig. 155). In certain species of Gelasimus one of 
the ocular peduncles terminates in a long process of this kind while 
the other does not. In cases where the eyes are atrophied, as in 
abyssal or cavernicolous decapods, the peduncle often persists in a 
reduced state (Figs. 1G1, 1G2). 
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The antennules have the three segments of the peduncle always 
distinct, and as a rule both flagella are present. In many Caridea 

Fia . 154. 

Ocular peduncles of Decapoda. A, Ranina scahra (Bracliyura). B, Jstacus fluviatilis 
(Astacura). C, Podophthalmus vigil (Bracliyura). D, Macrophthulnuisjicctinipes (Bracliyura). 1, 
2, 3, successive segments of the peduncle. 

F I G . 155. 

Ocypoila mcuyrocera (Bracliyura) in a natural a t t i tude with the eyes elevated, showing the 
styliform prolongation of the ocular peduncles. (From Alcock, Naturalist in Indian Seas.) 

(Fig. 156, A) the outer flagellum is bifurcated near the base, and 
in some cases the three flagella appear to arise separately from the 
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end of the peduncle. The proximal segment of the peduncle, which 
in most cases lodges the statoc3rst, possesses \\\ the Natantia a very 
characteristic expansion of its outer margin in the form of a rounded 
lobe or spiniform process known as the^sfylocerife (*///). In the 
Bracbyura the flagella are veiy short or quite vestigial; the basal 
segment is enlarged and generally firmly fixed in the antennular 
fossa, and the other two segments fold up beside it. 

Certain special modifications of the antennules may be men
tioned here. In the Sergestidae the outer flagellum of the male 
is bifurcated and forms apparently a prehensile organ. In Ilymeno-
cera (Caridea) the inner flagellum is broadly foliaceous. In 
Sohnoccm (Penaeidae) the vsame Hagellum is in the form of a 

Flo. 15'i. 

A, antennule, \i, antenna, of. ithanas niteseens. (After Surs.) 1-5, segments of the peduncle 
(the fourth segment in the peduncle of the antenna is not visible from above): ex, "scale"' 
or exopodite of antenna ; •/, inner llagellnin ; o, outer flagellum of antennule with its inner 
branch bearing olfactory lilnients ; st, statocyst in basal segment of antennule ; sty, stylo-
cerite ; /, tubercle bearing aperture of antennal gland. 

half-tube ensheathing the outer fiagellum and forming with its 
fellow of the other side a long siphon supposed to have a respira
tory function. In Albunca (Uippidea), where by a rare exception 
only one flagellum is present, a respiratory siphon is formed by the 
apposition of the two antennules, which bear each a double longi
tudinal row of setae. 

In the lower Decapoda the peduncle of the antenna has five 
segments, the two segments of the protopodite and the first three 
of the endopodite, but the segments are usually more or less 
displaced so as to articulate with each other in a zigzag manner 
(Fig. 15G, B). The exopodite (<v) forms a large foliaceous "scale" 
(squama) in the Natantia. In most Keptantia the number of 
peduncular segments is reduced by the fusion of the second and 
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third, and the exopodite, when present, is often reduced to a spine
like "aciele." In the Scyllaridea the number of free segments is 
further reduced by the coalescence of the proximal segment with 
the epistome. In the Brachyura, the proximal segment is only 
distinct in the Dromiacea; in the other groups it is either fused 
with the epistome or, perhaps, represented by a small operculum 
(Fig. 147, B and C, /) which covers the external opening of the 
antennal gland. The exopodite is absent in all the Brachyura ex
cept possibly in certain Dromiacea (Homolodromiidae), where an 
immovable spiniform process is supposed to represent it. The 
flagellum is very short in most Brachyura and may disappear 
altogether. In some Corystidae the two riagella form a long 
respiratory siphon in much the same way as the antennules do in 
Albunea. In the Palinuridae not only the peduncle but also the 
flagellum is very stout, and in the Seyllaridae the whole appendage 
is expanded and flattened, and the flagellum is represented by a 
broad, shovel-like plate.. 

The mandibles never have a distinct lacinia mobilis, although, 
in some of the lower types (Atyidae), they may have a group of 
setae or spines on the inner edge. The incisor is widely separated 
from the molar process in many Caridea (Fig. 157, A), but in the 
other groups the two cannot be distinguished or are separated only 
by a groove. In some Caridea the incisor process is wanting. A 
palp of three segments is usually present, but the number of seg
ments is sometimes reduced, and among the Caridea the palp is not 
unfrequently entirely absent either in isolated genera (Hippolyte, 
Palaemonetes) or throughout whole families (Crangonidae, Atyidae). 
In the Penaeidae the palp is expanded and lamellar, and apparently 
takes part in enclosing the respiratory passages. 

The maxillulae (Fig. 157, B, and Fig. 9, B, p. 13) have two in
wardly turned endites, and a palp which is sometimes divided into 
two, and even, in some species of Penaeus (Fig. 158, A), into three or 
four, segments. An outwardly turned plate (ex) directly connected 
with the proximal endite, and having the same relations as the 
large external plate of the maxillula of Euphausiacea, can some
times be observed, but only exceptionally (e.g. Caridina) is it of 
considerable size. The chief difference from the maxillulae of the 
Euphausiacea consists in the absence of a distinct second segment, 
which here appears to be fused with the first. 

The maxillae are closely comparable to those of Euphausiacea, 
though the relative proportions of the parts are very different. In 
the typical form such as we find in the Crayfish (Fig. 9, C, p. 13) 
the two endites are each divided into two by a deep incision, there 
is an unsegmented palp, and a very large lamellar expansion on the 
outer side to which the name scajihognathiie is given. According 
to Hansen, the two bifid endites arise here, as in the Euphausiacea, 
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from the second and third segments of the limb. Coutirre, how
ever, states that in some primitive Caridea the doulile proximal 

Mouth-parts of 1'ninUdus boreulU (Caridea). (After Sars.) A. mand ib le ; B, maxillnla ; C, 
maxi l la ; 1), first maxi l l iped; E, second maxilliped. «, proximal endite of maxilla (accord
ing to Hoas, the small distal lobe alone represents the endite and the large pioximal lobe does 
not represent the proximal division of the endite in other l iecapoda); en, endopodite ; *•;>, 
epipodite ; nx, exopodite ; i, incisor process ; m, molar process of mandible'; mh, mastigobranehia ; 
p, palp ; pt>, podobranehia ; s<; scaphognathite of maxilla ; *. lobe on exopodite of first maxilliped 
characterist ic of Caridea. 

IV.. 1JS. 

A, maxillnla of Pemieni cam mutt; 1-4, palp of four segments ; ex, exite connected with 
proximal endite. B, lirst maxilliped of same ; 1-5, endopodite of live segments ; ep, epipodite ; 
er, exopodite. (After Boas.) 

endite can be seen to belong to the first segment, and that the 
other two lobes are independent of each other, belonging respectively 
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to the second and third segments. The scaphognathite has been 
variously interpreted as an epipodite or as consisting of epipodite 
and exopodite together. A comparison with the maxilla of the 
Euphausiacea shows, however, that it must be regarded as an 
extreme development of the plate which in the latter case is 
identified as the exopodite. 

The modifications which this typical form undergoes within the 
Order are not very striking nor do they afford much material of 
systematic value. An undivided proximal endite is characteristic 
of the Caridea, in which group (with some few exceptions) it is 
also greatly reduced in size (Fig. 157, C). In the Pasiphaeidae 
both endites disappear. 

It is characteristic of the Decapoda that the first three pairs 
of thoracic limbs are more or less distinctly differentiated from the 
others as maxillipeds. It must be noted, however, that the line of 
demarcation between the two groups of appendages is not always 
sharply drawn, and that in the Penaeidea and Caridea the third 
maxillipeds are often distinctly pediform. 

In all Decapods, however, the first maxillipcd (unlike the 
corresponding appendage of the Euphausiacea) has completely lost 
its pediform character. The endopodite is greatly reduced in size, 
and the coxopodite and basipodite are produced inwards as broad 
endites of which the proximal is often divided by an incision. 
The most primitive condition is found in certain Penaeidae (Fig. 
158, B), where the endopodite presents the full number of five 
segments. In other Decapoda the number of segments is never 
more than two and the endopodite is often unsegmented. The 
exopodite is always present; in the Caridea (Fig. 157, D) it 
presents a characteristic lamellar expansion of its outer margin 
(lobe a of Boas), the narrow distal part corresponding apparently 
to the flagellum, which in the higher forms is segmented off from 
the peduncle and may be divided into numerous articulations. 
The epipodite is rarely absent (e.g. in many Anomura) and is 
especially large in the Brachyura (Fig. 159, A). 

The second maxillipcd departs less from the general type of the 
thoracic limbs than does the first. The proximal segments are not 
produced inwards as distinct endites. The endopodite is relatively 
short, permanently flexed inwards, and its distal part is commonly 
more or less flattened. 

In the family Stylodactylidae (Caridea) the second maxillipeds 
appear to present an anomalous structure, two terminal segments 
articulating side by side on the end of the fifth segment. In the 
great majority of the Caridea (Fig. 157, E) the terminal segment 
articulates, not with the distal end but with the inwardly turned 
(morphologically the outer) margin of the preceding segment. The 
number of distinct joints is not infrequently reduced by the fusion 
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of the basipodite and ischiopodite. The exopodite is rarely absent 
(Sergestidac, Pasiphaeidae), and is often divided into a peduncle and 
a multiarticulate flagellnm. 

The third maxilliped may, in the Xatantia, even exceed in 
length the next succeeding pair of appendages. The eoxo-
podite and basipodite are almost always connected by an im
movable articulation. In the Caridea the ischiopodite is quite 
coalesced with the meropodite, and the dactylopodite is obsolete 
or coalesced with the preceding segment. A serrate ridge or 
"crista dentata" (Fig. 147, A, mxj)3) is commonly present on the 
third segment, but no endites are developed from the first and 
second segments. Among the Braehyura (Fig. 147, B, C, mzp'3) 
the third maxillipeds become greatly modified to form an oper-

FIG. 15'.'. 

A, first, H, third maxiliiped of Xeptmiv.* pebigii'iis (Bracliyuia). (After de llaan.) 
en, ei;dopodite ; cp, epipodite (mastigobrancliia): ex, exopodite. 

culum to the buccal frame and entirety lose their pediform char
acter. The ischiopodite and meropodite become broad plates and 
the terminal three segments are often hidden behind the meropodite. 
The peduncle of the exopodite may also be expanded and share 
in forming the operculum. Its terminal flagellnm is either folded 
out of sight or may be entirely lost. The epipodite forms a long 
curved blade in most Brachyura (Fig. 159, B, cp). 

The remaining five pairs of thoracic appendages (peracopiods) are 
typically ambulatory legs, composed of the usual seven segments. 
Exopodites may be present on some or all of them in some Penaeidea 
and Caridea (Pasiphaeidae, Fig. 1G0, Hoplophoridae, some Atyidae, 
and Crangonidae), but elsewhere they are wanting. As a rule one 
or more pairs are chelate or sub-chelate, except in the Scyllaridea 
(where, however, the last pair are imperfectly chelate in the female 
sex) and in some Uippiden. The first three pairs are chelate in 
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most Peuaeidea and in the Stenopidea and Astacura (Fig. 161), the 
first foni' or all five pairs in the Eryonidea (Fig. 162), the first two 

F I G . 101. 

Nephwpsis Carpenteri (Nephropsidae), (J. A deep-sea species in which the eyes have almost 
disappeared but the vestigial eye-s ta lk can be seen below the rostrum. (From Alcock, 
Naturalist in Indian Scan.) 

in most Caridea, the first or the first two in Thalassinidea (Fig. 
149, p. 260), and the first pair only in the other Anomura (Fig. 150, 
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p. 2G0) and the Brachyura. In most Anomura the last pair, and in 
a few Brachyura the last or the last two pairs, are subchclate. A 
very remarkable form of chela is found in the genus I'stdulojtiis 
(Caridea) (Fig. 1G3), in which 
hotli fingers are movably articul
ated with the propodite, an 
arrangement resembling that 
found in the second maxilliped 
of Sti/hxhicti/his. 

In most of the Keptantia, 
where the first pair of legs are 
chelate and much larger than 
the others, they are commonly 
referred to as the r/tel/jieds, and 
the following four pairs are 
distinguished as walking-legs. 
Frequently the chelipeds are 
asymmetrical in size and shape 
on the two sides, the larger 
chela having the fingers armed 
with blunt crushing-tubercles, 
while the smaller has sharp 
cutting-teeth. In many cases, 
as, for instance, in the lobster, 
the larger crushing-chela may 
be on the right or the left side 
indifferently, but in some Bra-
chyura it is constantly on the 
same side of the body. A 
curious reversal of as}Tmmetry 
sometimes occurs as a result of 
the loss of the larger chela; at 
the next ecdysis the remaining 
chela assumes more or less com
pletely the characters of a large 
crushing-chela, while the re
generating limb has the form 
of a small cutting-chela. 

A m o d i f i c a t i o n of Some of l'ent<>rlu-h-s Ik.tii (Eryoniriea). The vesti-
. . j-'ial eye-stalks are lixed in notches in the front 

t h e l e g s a s S W i m m i n g - p a d d l e s or the cm-anaee. (From Alcuck, yaturalist in 
*"• r • Indinn Seas.) 

occurs m various groups, for in
stance, in the Portunidae (Brachyura), where the last pair are so 
modified. In some Natantia and in one genus of Hippidea one 
pair of legs may become multiartieulate and llagelliform. This 
modification occurs especially in the second pair of many Caridea 
(formerly grouped together as Polycarpinea) (Fig. 148), where the 
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carpopodite and sometimes also the meropodite and ischiopodite 
are subdivided into small articulations. 

While in the Natantia, with few exceptions, all the seven seg
ments of the limb are distinct and movable, among the Reptantia 
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this is only the case in the Eryonidea. In the Astacura tlie 
first pair, and in the remaining Peptantia all the five pairs, of 
legs have the basipodite and ischiopodite immovably united. 
Perhaps correlated with this fusion is the presence of a "fracture 
plane" in the basipodite, at which separation of the limb takes 
place in autotomy in many Peptantia. 

In a few Decapoda some of the legs become quite vestigial or 
even disappear altogether. In the Sergestidae the last two pairs 
are reduced, and in Acetes thejast pair and in Leucifer the last two arc 
quite absent. In the Pinnotheridae (Praehynra) the last pair may 
be rudimentary or absent. In many Crangonidae the second pair are 
smaller than the others, and in Paracrangon they disappear entirely. 
This case is especially noteworthy since the suppression of members 
of a meristic series rarely occurs except at one end of the series. 

The epipodites and associated structures of the thoracic limbs 
will be described below in connection with the branchial system. 

The pleopods of the Decapoda present typically the same structure 
as those of the Euphausiacea. Of the two segments composing the 
protopodite the first is usually small, often apparently 'absent, the 
second elongated and often stout. The two rami may be multi-
articulate and flagelliform, more often flattened and nnsegmented, 
and bear a marginal fringe of natatory setae. The endopodite may 
bear on its inner margin an appendix interna tipped with a group of 
coupling-hooks. 

I t is interesting to note that the Penaeidea and Stenopidea, 
which, on the whole, take the lowest place among the Decapods, 
never possess an appendix interna (except in so far as an element 
derived from it may possibly share in forming the copulatory 
appendage on the first pair of pleopods in the male), thongh the 
presence of that organ in the Leptostraca, Euphausiacea, and 
Stomatopoda shows that its possession must be reckoned a 
primitive feature among the JNlalacostraca. 

The pleopods are most strongly developed in the Xatantia, 
where they form the chief swimming-organs. In the Peptantia the 
natatory function is less important and the pleopods are generally 
feebler, thongh in some fossorial Tbalassinidea they are of consider
able size. An appendix interna is wanting except in some Tbalas
sinidea and in the Scyllaridea, where the pleopods are peculiarl}' 
modified. In the Anomura, excluding the Tbalassinidea, the 
pleopods are generally feeble, often uniramous, and are sometimes 
absent from the first somite, as they are also in the Scyllaridea 
and Parastacidae. They are absent altogether in the males of 
Hippidea, Eithodidae, and of some other Paguridea ; when present 
in the Paguridea, they are, as a rule, developed only on one side 
of the body and an appendix interna is sometimes present. In 
the Brachyura the first and second pairs (which are specially 

iS 
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modified, as described below) alone persist in the male, while in 
the female the second to the fifth pairs are (with rare exceptions) 
developed as egg-carrying appendages, with short protopodite and 
long and slender rami; the first pair are absent in the female ex
cept in the Dromiacea. In Callianidea (Thalassinidea) the rami of 
the pleopods are fringed with long filaments, apparently branchial in 
function; this isolated case forms a curious parallel to the develop
ment of branchial filaments on the pleopods in the Stomatopoda 
and in Bathynonms among the Isopoda. 

Sexual modifications are commonly presented by the pleopods, 
most constantly by those of the first and second pairs, which in the 
male assume a eopulatoiy function. In the case of the first pair 
the difference may be slight, as in most Caridea, where the endo-
podite is reduced to a small leaflet, differing more or less in shape 
in the two sexes, and in the male armed with a group of coupling-
hooks. In the Penaeidea the first pair of the female have the 
endopodite small or wanting ; in those of the male it is represented 
by a membranous plate, often of large size and complicated struc
ture, attached to the inner side of the peduncle, and bearing (as in 
the Caridea) a group of coupling-hooks which interlock with those 
of the other side. To this apparatus the name of petasma has been 
given by Spence Bate. In the Reptantia the appendages of this 
pair are never biramous. In the female sex they are greatly reduced 
in size or altogether absent. Occasionally they are absent in both 
sexes (Parastacidae, Scyllaridea,. some Paguridea, and Hippidea), 
but more commonly they are developed in the male into eopulatoiy 
appendages, usually styliform, with a spoon - shaped or tubular 
terminal part. In some Thalassinidea (Upogebia), by a rare excep
tion, these appendages are present (uniramous) in the female but 
absent in the male sex. 

The second pair in the female sex are almost always similar to 
those which follow. In the male sex, however, this is rarely the 
case (some Scyllaridea, Parastacidae, Upogebia). As a rule, they 
are modified by the development of an accessory process, the 
appendix masculina (Boas), from the inner edge of idie endopodite. 
This appendix is small in the Penaeidea and Caridea (in which latter 
it may coexist with the appendix interna), but in the other groups 
it increases in importance, the terminal part of the endopodite 
diminishing, as does also the exopodite, until in the Braehynra 
(and some Anomura) there remains only a styliform appendage of 
two segments, the proximal representing the protopodite and the 
distal the endopodite together with its appendix masculina. 

The wopods retain in the Macrurous1 groups the general 
characters of the caridoid type, having a short protopodite and 
broad lamellar rami, forming with the telson a tail-fan. As a rule 
the exopodite is more or less distinctly divided by a transverse 
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joint, and very rarely as in Laomedia (Thalassinidea) the endopoditc 
is similarly divided. 

Among the Anomnra the uropods are variously modified. In 
the Galatheidea they retain more or less the type of structure 
which they showed among the Macrura. In most Pagnridea they 
become modified as organs for fixing the posterior end of the body 
in the shell or other lodging carried by the animal, the rami are 
stout and curved, with roughened, "file-like" surfaces which are 
pressed against the shell, and the appendages of the two sides share 
in the asymmetry of the whole abdomen. In the Lithodidae alone 
among Anomnra the uropods are wanting. This is all but 
universally the ease also among the Urachyura, where only in 
certain Dromiacea (Dromiidea) are there found traces of uropods in 
the form of small plates intercalated on each side between the last 
abdominal somite and the telson. 

Branchial System.—With the single exception of the aberrant 
genus Leuclfer, all Decapoda possess branchiae connected with some 
or all of the thoracic somites and lying in the cavities enclosed by 
the branehiostegites on each side. The typical number of branchiae 
which may be present on each side of a somite is four, arranged as 
follows : One is attached to the lateral wall of the somite dorsal 
to the articulation of the appendage {pleurobranchia), two to the 
articular membrane between the coxopodite of the appendage and the 
body-wall [arthrobranchiae), and one, representing a differentiation 
of part of the epipodite, is inserted on the coxopodite itself 
(podohranchia). 

Four series of gills corresponding to these can be traced in a 
more or less incomplete form throughout the whole series of the 
Decapods. They are, however, not invariably distinguished from 
each other by the position of attachment in the manner just 
described. In particular, the distinction between arthrobranchiae 
and pleurobranchiae is often very difficult to draw in practice, 
and there are some cases where an artbrobranehia in one species 
is plainly homologous with a pleurobranchia in another. Glaus 
has shown that in the development of I'enaeus three bud-like 
outgrowths appear on the proximal part of most of the thoracic 
limbs (Fig. 164, A). The distal one (a) gives rise to the epipodite 
with its podobranchia and the two others (b, c) are the arthro
branchiae. As development proceeds an apparent change in the 
position of these last is brought about by coalescence of the proximal 
part of the appendage with the body, so that the branchiae no longer 
appear as outgrowths of the limb but spring from that part of the 
body-wall which afterwards forms the articular membrane of the 
joint. The pleurobranchia appears a little later than the other two 
(Fig. 164, B, d), but its place of origin is very close to if not actually 
on the basal part of the limb itself. Williamson has observed a 
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similar transference of the gills from the limb to the body-wall in 
the development of Cmngon (Caridea), and Bouvier in Uroptychus 
(Galatheidea). Glaus concludes from these observations that not 
only the podobranchiae but also the arthro- and pleurobranchiae 
are originally appendages of the limb. The absorption of the 
proximal part of the limb into the body-wall is of importance in 
view of Hansen's recognition of a pre-coxal element in the ap
pendages of various Crustacea. 

The origin of the podobranchiae by differentiation of part of 
the epipodite is also clearly shown in the development of Penaeus. 
The most distal of the three outgrowths mentioned above early 
becomes bilobed. .The distal lobe, which lies in front of the 

F I G . Iii4. 

Two stages in the development of the branchial system of Penaeus. (After Clans.) A, early 
s t age ; B, later stage after appearance of the rudiments of plenrobranchiae. mrpi-mxp*, 
maxil l ipeds; ll-l5, l e g s ; «, distal series of rudiments giving rise to mastigobranchiae and 
podobranchia (on mr.p-); h, <:, rudiments of ar throbranchiae ; d, rudiments of pleurobranchiae. 
In B the distal rudiment on )rtxj>2 is dividing into podobranchia (j>b) and mastigobranchia (?nb). 

proximal one, develops in the case of. the second maxilliped (Fig. 
164, B, mfjpr) into the podobranch (in the other appendages it ' 
disappears), while the proximal .and. posterior lobe becomes the 

> epipodite or mastigobranchia of the adult, a bilobed membranous 
lamina which extends upwards into the branchial chamber between 
the gills. On the. first pair of maxillipeds the distal lobe remains 
simple and persists as the distal part of the laminar epipodite of 
the adult. It is remarkable, however, that in the only eases in 
which the epipodite of the first maxilliped develops branchial 
filaments (in some Parastacidae), these are borne, not by the distal 
part which appears to represent the podobranchia, but by the 
proximal division. 

In most Reptantia the podobranchiae have a similar relation to 
the mastigobranchiae to that just described in Penaeus. In the 
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Astaeidae, however, the axis of the gill coalesces with the mastigo
branchia, which has the form of a folded membranous lamina from 
which the branchial filaments spring directly. In the Parastaeidae 
this lamina is greatly reduced or disappears. 

In the Caridea, the mastigobranchiae, when present, have usually 
the form of short curved rods, directed backwards, each ending in 
a hooked process which grasps a tuft of long slender setae on the 
coxopodite of the next succeeding appendage. This tuft of setae, 
which is also present in some Peptantia, springs from a small 
papilla which Coutiere has compared with the setiferous epipodial 
process found in Gnnthophmisia (Mysidacea) (Fig. 106, cp, p. 1 76), and 
which he regards as a distinct element of the branchial system 
(setobranchia of Borradaile). In a species of Eirona.rius (Thalas-
sinidea) Coutiere has found that the coxopodite of the first leg 
bears two podobranchiae, one attached as usual to the base of the 
mastigobranchia, the other close to, if not actually inserted on, the 
setobranchia. In no other Decapod is more than one podobranchia 
found on any limb. 

As regards their structure, each branchia consists of a stem or 
axis which is attached at or near one end and bears numerous 
lateral branches. According to the form and arrangement of these 
latter, three main types of gills have been distinguished, which, 
however, are connected by intermediate forms. In the tricho-
branchiate type (Fig. 165, B) the branches are filamentous, and are 
arranged in sevei'al series around the axis. In the phyUobranchiate 
type (Fig. 16o, C) the branches are flattened laminae, and as a 
rule only two opposite series are present. The dendrobranchiate 
type (Fig. 165, A) is characterised by the fact that the biserial 
primary branches are themselves ramified, sometimes in a very 
complex fashion. The dendrobranchiate type is peculiar to the 
Penaeidea, but each of the other two t}Tpes recurs in widely 
separated groups. Thus the Caridea have phyllobranchiae, as 
have also all the Brachyura, with the exception of some of the 
primitive Dromiacea, which have trichobranchiae. The Stenopidea, 
Palinura, and Astacnra have trichobranchiae. Among the Anomura, 
phyllobranchiae are the rule, but Aeglea among the Galatheidea, 
and the Pylochelidae, with several genera of Paguridae among the 
Paguridea, have trichobranchiae, and the gills of some Thalassinidea 
are intermediate in character. 

In the number and arrangement of the- gills very great differ
ences exist, which afford valuable systematic characters. At the 
same time, the important divergences sometimes presented by 
closely allied forms render it necessary to use caution in estimating 
the value of these characters (compare, CJJ., Caridiua and Limnocari-
dina, or Paiuhdus and Pondnlina). The last thoracic somite is 
invariably destitute of mastigobranchia, podobranchia, or arthro-
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branchiae, though it may carry a pleurobranchia and a setobranchia. 
As a rule no gills are present on the first thoracic somite, but 
in some Penaeidea, Stenopidea, Astaeura, and Thalassinidea, a 
minute arthrobranchia (1 pleurobranchia) is present, while in some 
Parastacidae the epipodite bears some branchial filaments and is, in 
fact, a rudimentary podobranchia. 

On the remaining somites the podobranehiae are the most 
frequently suppressed. I t is characteristic of the Scyllaridea and 
Astaeura that thej^ possess a full series of podobranehiae, and less 
complete series are found in the more primitive Penaeidea (Cerata-
spinae and Aristeinae), in the Eryonidea and some Thalassinidea, 
and in the primitive Homolodromiidae among the Dromiacea. In 

F I G . 105. 

Branchiae of Pecapoda. The lower figures show the complete branchiae, the upper figures 
transverse sections of the same. A, dendrobranchiate type (Penacus canrdiculotus). B, t r icho-
branchiate type (Astaeus Jluviatilis). C, phyllobranchiate type (I'ulacmoii Jar), b.c, blood-
channels in axis of branchia. 

all other Decapods they are absent from the legs and, except in 
Brachyura, from the third, though not uncommonly present on the 
second, maxillipeds. Apart from the podobranehiae, the mastigo-
branchiae and setobranchiae may persist in a more or less complete 
series, especially in the Caridea. The pleurobranchiae are stated 
to extend forwards to the somite of the third maxilliped in some 
Caridea, and to that of the second in the Penaeidae; but it must 
be noted that the distinction between pleuro- and arthrobranchiae 
in the crowded anterior part of the branchial chamber is often 
obscure. They form the chief part of the gill-system in the Caridea, 
where five are usually present, and, on the other hand, they are 
quite wanting in most of the Thalassinidea. In the Brachjuira a 
formula of nine branchiae on each side is found in all the main sub
divisions ; but while it is practically universal in the Oxyrhyncha 
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and in those families of the Brachyrhyncha formerly grouped 
together as Cyclometopa, it suffers reduction in many of the Cato-
metopa, especially in terresti-i.il and parasitic forms, and in the 
majority of the Oxystomata. 

The table on p. 280 gives the branchial formulae in a series of 
representative forms. 

The arrangements for maintaining a current of water through 
the branchial chamber and for preventing the ingress of foreign 
particles are very varied and often complex. The branchial 
current is caused by the vibratory movements of the scaphognathite 
or exopodite of the maxilla, and as a rule it sets from behind 
forwards, though it appears that in some cases, especially in 
Decapods which burrow in sand or mud, the direction of the 
current is periodically reversed. In the simplest cases, as in most 
of the Macrurous groups, the water enters along the lower margin 
of the branchial chamber, which is protected by setae, and in par
ticular b}r those of the setobranchiae. The exhalent current passes 
out at the sides of the oral region in front. This arrangement is 
modified in the Brachyura b}r the free edge of the branchiostegite 
fitting closely to the bases of the legs on each side, only leaving an 
aperture for the ingress of water in front of the base of the cheliped. 
This aperture is provided with an opercular valve formed by the 
base of the long epipodite of the third maxilliped. These arrange
ments may be further complicated in various ways, especially in 
the case of burrowing forms. The exhalent passages, which in 
some cases may by reversal of the current become inhalent, are not 
unfrequently prolonged towards the front of the head by the apposi
tion of various appendages. In many Benaeidea the lamellar 
mandibular palps, the antennal scales, and the antennular peduncles 
co-operate to this end ; in the Brachyura and some Anomura the 
flattened third maxillipeds carry the exhalent channels at least as 
far as the anterior margin of the buccal frame ; the flagella of the 
antennules in some Hippidea and of the antennae in the Corystidae 
form a long exhalent (or inhalent) siphon ; and in the Leueosiidae 
among the Brachyura the inhalent as well as the exhalent channels 
arc carried forwards to the front of the head beneath the expanded 
maxillipeds. Some special adaptations for aerial respiration will 
be described below in connection with the circulatory system. 

Alimentary System.—The stomodaeal " stomach " of the Decapods 
is developed into a triturating and straining apparatus of great 
complexity. The simplest form of the gastric armature appears to be 
found in the Penaeid genus Cerataqiis (Fig. 1GG), recently studied by 
Bonnier. Hero the chitinous lining of the stomach, although pro
vided with numerous internally projecting ridges armed with setae 
and spinules, is nowhere indurated or calcified to form distinct 
sclerites such as are found in other Decapods, and in so far it 
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resembles that of many of the more primitive Malacostraca. A 
deep transverse infolding of the dorsal surface, which marks the 
division into the larger anterior or cardiac and the smaller posterior 
pyloric chamber, is produced internal])' into a strong median tooth 
(m.t). The floor of the cardiac chamber presents internally a median 
(m.r) and a pair of lateral (/.?') longitudinal ridges defined by deep fold
ings of the cuticle and representing elements which in other forms 
become calcified sclerites ; just above these on each side are series 
of stout denticles (d), of which a posterior group in the vicinity of the 
"median tooth" appear to correspond to the " lateral teeth " of other 
Decapods. The pyloric division has its lumen greatly reduced by 
infoldings of its wTalls, and may be regarded as being divided by a 
longitudinal fold (r) on each side into a dorsal and a ventral portion, 

card. 

Fio. liiC. 

Dissection of the stomach of CrmtiispU mnuxtrunsim (senii-dia^raimnatic). curd, cardiac 
chamber ; </, lateral denticles ; I, terminal lappets projecting into mid-gut; hr, lateral ridge ; 
m.r, median ventral ridge of cardiac chamber; m.t, median tooth ; /<<*', pyloric chamber : r, 
longitudinal ridge separating dorsal and ventral divisions of pyloric chamber ; ir, wedge-
shaped ridge with straining apparatus. (After Bonnier.) 

of which the former is a direct continuation of the cardiac chamber, 
while the latter is a diverticulum closed in front and communi
cating with the dorsal chamber only by a narrow slit between the 
setose margins of the longitudinal ridges. The ventral chamber 
has its cavity again divided into two portions by a strong median 
wedge-shaped ridge (w) which rises from its floor and is produced 
posterioi'ly into a tongue-like process overhanging the apertures of 
the hepatic ducts into the mid-gut. The lateral surfaces of this 
ridge are provided with a characteristic armature which seems to 
act as a straining apparatus ; it consists of numerous parallel plate
like ridges running longitudinally and standing at right angles to 
the surface, each bearing on its edge a comb-like fringe of setae 
lying parallel with the surface and covering in the groove lying 
between each ridge and the next. This wedge-shaped ridge and 
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straining apparatus appear to be very constant throughout the 
group, and are no doubt homologous with the very similar structures 
found in other orders of Malacostraca. At its posterior end the 
chitinous lining of the stomodaeum terminates in four tongue-like 
lappets (I) (much elongated in Penaeus) which project freely into the 
cavity of the mid-gut. 

In the other Penaeidea the stomodaeal armature is much more 
complex than that just described. A large number of sclerites, 
more or less calcified, are differentiated in the walls of both cardiac 
and pyloric chambers. A dorsal and a ventral series can be dis
tinguished, the dorsal and dorso-lateral pieces of the cardiac chamber 
being in relation to the strong median and lateral teeth. From 
this arrangement of the parts found in the Penaeidea, that charac
teristic of the Reptantia ma}' be easily derived, the chief differences 
being due to the appearance of additional sclerites, and especially 
of a series of intermediate pieces on the lateral walls of the two 
chambers. The elements of the dorsal series are the more important, 
forming as they do a system of levers moving the dorsal and lateral 
teeth. 

The great majority of the Caridea diverge more widely from 
the Penaeid type owing to the disappearance of the whole of the 
dorsal series of sclerites and of the dorsal and lateral teeth associated 
with them, the roof of at least the cardiac chamber remaining quite 
membranous. Only the Atyidae and one or twro others among the 
families of Caridea hitherto examined possess certain elements of 
the dorsal series well developed, but they are different^ arranged 
from those of the other Decapods. 

Mention must be made here of the gastroliths or " crab's eyes," 
which are discoidal calcareous nodules in the lateral walls of the 
cardiac division of the stomach in Crayfish (Astacus) and Lobsters 
(Homarus). They are periodically formed shortly before ecdysis 
takes place, and are shed into the cavity of the stomach, to be 
broken up and dissolved, apparently providing some of the material 
necessary for the calcification of the new integument. No similar 
structures are definitely known to occur in any other group of 
Decapods. 

The mid-gut varies very much in length in different Decapoda, 
but exact observations have been made only on a few tj^pes. In 
the Crayfish (Astacus) it is exceedingly short, so that the dorsal 
lappet which terminates the cuticular lining of the stomodaeum 
extends through it into the beginning of the proctodaeum. In 
most, if not all, Brachyura it is also very short. In the Lobster 
(Homarus), however, it occupies five-sixths of the post-gastric part 
of the alimentary canal. In species of Alpheus (Caridea) the mid
gut extends as far as the last somite, and in Paguristes it is longer 
than the proctodaeum. From the upper surface of the mid-gut 
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there arises anteriorly in Astacura and most Thalassinidea a short 
unpaired caecum. In Uallianaxaa among the Thalassinidea and in 
most Paguridea a pair of longer or shorter caeca are present, and 
in most Prachyura they form two long and convoluted tubules. In 
the Caridea and Galathaeidea and in J'agitrixtcs (Paguridea) no 
caeca are found. Uromia possesses a single short caecum, and so 
resembles the Astacura and differs from the other Brachyura. 

An unpaired caecal tube of considerable length springs from 
the dorsal surface of the intestine in the Brachyura, and a shorter 
caecum is present in the Lobster, in the Thalassinidea, and in some 
Paguridae. It is probable that in all these cases the caecum arises 
from the posterior end of the mid-gut. In Alpheus, according to 
Coutiere, the mid-gut is produced backwards beyond its junction 
with the narrower hind-gut into a number of blind saccules. 

Groups of gland-cells on the walls of the oesophagus, on upper and 
lower lips, and on the maxillulne and maxillae, have been regarded 
as salivary glands. Quite similar glands, however, may occur through
out the whole length of the hind-gut also, and they are identical in 
structure with the dermal glands which occur in various situations 
on the surface of the body. 

With the single exception of Lmcifer, which possesses only two 
pairs of hepatic caeca, the voluminous " l ive r" of the Decapods 
consists of a mass of minutely ramified tubules, lying mainly in the 
thorax. It communicates with the anterior part of the mid-gut by, 
as a rule, a single duet on each side, but in Alphcus (Coutiere) three 
ducts are present. In Paguridae the hepatic glands are displaced 
backwards, and lie for the most part in the abdominal region. 

Circvhitory System.—The heart in all Decapods is short, 
polygonal in outline, and situated under the posterior part of 
the carapace. As a ride there are three pairs of venous ostia, 
of which one, or in the Brachyura two pairs are situated on the 
upper surface. Coutiere has demonstrated the existence of two 
additional pairs in certain Caridea, and possibly further research 
will show that these are present in other cases. 

Anteriorly the heart gives off a median ophthalmic artery 
which runs forward to supply the region of the eyes. On each 
side of this originates an antcnnal artery, which, besides supplying 
the antennae, sends branches also to the rostrum, eyes, and adjacent 
parts. In Astitcus, Bouvier finds that terminal branches of the 
antcnnal arteries unite in front of the brain in a median vessel 
which runs backwards to anastomose on the walls of the oesophagus 
with branches of the sternal (subneural) artery—an arrangement 
which recalls the circumoesophageal vascular ring of some Isopoda 
and Amphipoda. A second pair—the hepatic arteries—arise from 
the sides of the heart a little way behind the antcnnal arteries, 
and are distributed to the hepatic glands and adjacent viscera. 
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Posteriorly the heart sends oft* a median vessel, the superior 
abdominal artery, while the unpaired descending artery (some
times called the sternal artery) may arise separately from the 
heart (Brachyura) or may branch oft' from the superior abdominal 
artery just beyond the valves which mark its origin from the 
heart. 

The descending artery passes on one side (either to right or left) 
of the intestine and pierces the ventral nerve-chain in nearly all 
Decapods, passing between the connectives uniting the sixth and 
seventh thoracic ganglia. Only in some of the Brachyura, where 
the concentration of the nervous system reaches its highest point 
(Oxyrhyncha and some Brachyrhyncha), this perforation of the nerve-
mass does not take place, the artery passing behind instead of 
through it. On arriving at the ventral surface the artery bifurcates 
in the median plane, a large branch, to which the name of sternal 
artery is commonly applied, running forwards to supply the ventral 
surface of the thorax and its appendages, while a smaller branch 
running backwards also beneath the nerve-chain is the inferior 
abdominal artery (absent only in Paguridea). These two artei'ies 
taken together form a median longitudinal trunk quite comparable 
to the subneural vessel of Isopods, and, like it, may communicate 
with the dorsal system of vessels by a circumoesophageal ring. 
A further communication is very often present at the posterior end 
of the abdomen, where a vascular ring encircling the intestine 
unites the superior and inferior abdominal arteries. A pair of 
posterior lateral arteries arising from the superior abdominal 
artery near its origin from the heart, and often unsymmetrically 
developed, are of importance since they irrigate the branchiostegal 
regions of the carapace which have a respiratory function. 

A venous sinus in the mid-ventral line receives the blood from 
the lacunar system of the body and appendages and distributes 
it to the gills, whence it is returned to the pericardial sinus by 
branchio-pericardial channels running in the inner wall of the 
branchial cavity. A minor circuit for the blood is afforded b}r the 
lacunar network of the branchiostegites, which, receiving blood 
partly from arteries and partly from adjacent venous sinuses, 
return it directly to the pericardium by special channels. 

In terrestrial Decapods various modifications of the respiratory 
and circulatory systems are met with. In those most completely 
adapted to a terrestrial life (Uirgus, Cardisoma) the lining membrane 
of the branchial cavity is very vascular and covered with minute 
villi. The supply of venous blood to the sinuses of the branchio
stegal regions is more important and more definite than in 
aquatic Decapods, and the apparatus no doubt functions as a 
lung. In the terrestrial Hermit-crabs (Coenobita) a very peculiar 
respiratory organ is found. A rich vascular network is developed 
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in the delicate skin of the abdomen, especially on the dorsal side 
anteriorly. Two pairs of venous trunks running along the sides 
of the abdomen return the blood to the pericardii!ni, a pair of 
rhythmically contractile vesicles at the base of the abdomen serving 
to accelerate the Mow. 

Excretory System.—In all Decapods the antcnnal gland is well 
developed, and generally presents a complexity of structure not 
found elsewhere among Crustacea. It has in most cases lost its 
original tubular form and assumed that of a compact gland. Three 
divisions arc commonly distinct—the saccule, the labyrinth, and the 
bladder, with its efferent duct leading to the exterior. The 
saccule, which represents the end-sac of the typical antcnnal 
gland, may retain its simple saccular form, but more commonly 
it is complicated either by the development of partitions dividing 
up its cavity, or by numerous branches which ramify through 
the mass of the labyrinth. The labyrinth may be considered as 
derived from a sac which, by the rich development of partitions 
and trabeculae from its walls, has been converted into a spongy 
mass traversed by a complex system of canals. In the Crayfish 
(Astacus) the structure is still further complicated, mainly by the 
elongation of a portion of the labyrinth into a whitish cord of 
spongy substance which is convoluted upon itself, forming the 
"medullary" portion of the gland, the greenish "cortical" layer 
representing the proximal portion of the labyrinth which com
municates with the end-sac. The bladder ma}r retain, as in the 
Crayfish, the form of a simple vesicle communicating with the 
exterior by a short duct. In many cases, however, it sends oft' 
prolongations which may extend through a great part of the body. 
In some Caridea this vesical system is very extensive, lobes from 
the two sides uniting with each other to form an unpaired vesicle 
above the stomach. In the Brachyura three main lobes are given 
off from the bladder, which are very constant throughout the group, 
such differences as do occur being correlated with the differences 
in shape of the carapace. In the Paguridae, however, the vesical 
system reaches its greatest complexity (Fig. 1G7). The bladder 
sends off prolongations which ramify between the organs and 
anastomose to form delicate networks and arborisations in the 
region of the thorax, and two long diverticula, which may unite 
with each other, pass backwards to traverse the whole length of 
the abdomen. In I'ulimiriis an accessory gland not found in any 
other type opens into the duct of the bladder. The external 
aperture is in most cases placed on a papilliform elevation on the 
proximal segment of the antcnnal peduncle. In the Brachyura 
the aperture is covered by an operculum (Fig. 147, B and C, /), 
capable of being opened and closed by special muscles. It has 
been shown that this operculum in all probability represents the 
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reduced proximal segment of the antenna, and the muscles attached 
to it have been identified with those which move the proximal 
antennal segment in the lower Decapods. This structure was 

described by Audonin and Milne-Edwards 
as a kind of auditory ossicle. 

No trace of the maxillary gland is 
known to persist in any adult Decapod, 
though it is frequently well developed in 
the larval stages. 

Traces of glandular organs, presumed 
to be homologous with the antennal and 
maxillary glands, have been observed in 
embryonic stages in certain other somites 
of the trunk. In addition, certain other 
structures are found in adult Decapods, the 
excretory functions of which have been 
demonstrated physiologically, although 
their morphological significance remains 
obscure. The most important of these 
are the " branchial glands," which are 
masses of connective-tissue cells surround
ing the venous channels in the axis of the 
gills and arc devoid of ducts. Other 
glands of the dermal type also occur in 
connection with the gills. 

Nervous System.—Great differences exist 
in the number and disposition of the 
ganglia composing the ventral chain. 
Among the lower Decapods the six ganglia 
corresponding to the six abdominal somites 

are distinct, but those of the ccphalothorax may be more or less 
coalesced. The largest number of distinct ganglia appears to be 
found in the Astacura, where those of the five posterior 
thoracic somites are well separated, the remaining cephalotho-
racic ganglia being more or less completely coalesced to form 
a large suboesophageal ganglion. In other cases coalescence 
has taken place to a greater extent, and in the Scyllaridea and 
some Caridca, at least, all the ccphalothoracic sternal ganglia form 
a single mass. Among the Anomura the degree of coalescence 
varies, and sometimes the first abdominal ganglion is approximated 
to the thoracic mass. Among the Brachyura the concentration of 
the nervous system reaches its highest point; the whole of the 
sternal ganglia are united into a rounded mass lodged in the 
thorax, from which the nerves radiate outwards. As a rule this 
mass is perforated in the centre for the passage of the descending 
artery. In the more primitive Dromiacea, however, the concentra-

F I G . 167. 
Diagram of t he excretory 

system of Eupttgurus berahtirdus. 
ttbil, unpaired vesicle lying in 
abdomen ; urb, arborisations of 
the vesical system in thorax ; I, 
l aby r in th ; o, external opening ; 
s, saccule. (After Marchal.) 
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tion is somewhat less complete, the outlines of five pairs of ganglia 
can be distinguished in the central mass, while posterior]3- is a 
shortened chain of five pairs of ganglia corresponding to the 
abdominal somites, although not extending beyond the posterior 
limits of the thorax. 

A system of visceral nerves is well developed in the Decapoda. 
A gastric plexus is formed by anastomosis of three nerves, a median 
one arising from the posterior surface of the cerebral ganglia and 
a pair from the oesophageal commissures. Special nerves to the 
rectum are given off b}r the last abdominal ganglion. 

Sense-Organs.—The paired e\'es are well developed in the great 
majority of Decapods, although, as alreacty mentioned, the}T may 
be reduced or entirety absent in deep-sea and cave-dwelling forms 
as well as in some parasitic and burrowing species. The cornea is 
generalty distinetty faceted, the facets being square or hexagonal 
in outline. Sometimes they are square in the centre of the corneal 
area and hexagonal towards the margin. As a rule the crystalline 
cone is formed b3T four cells, and there are seven retinular cells 
enclosing a quadripartite rhabdome. The nauplius-cijc has been 
found to persist in a vestigial condition in the adult in man3T of 
the lower Decapoda. 

A pair of stutoci/sts lodged in the proximal segment of the anten-
nules occur in the great majority of Decapods (Fig. 15G, A, ,s/, p. 2Gb). 
Only in certain Caridea do these organs appear to be entirety 
wanting (Pandalu.% Hippolyte). The statocyst develops as an 
invagination of the integument, and in most of the lower Decapods 
it remains in communication with the exterior, sometimes hy a 
wide aperture (Cnuiyon), more commonly by a narrow slit. IJarely 
among the Xatantia the statocyst appears to be quite closed 
(Leucifer, Sergestcs), and this is the case also in the Galatheidea 
and Ilippidea among the Anomura and in the whole of the 
Brachyura. In the Brachyura, after ecdysis, the statoc3'st is open 
to the exterior by a narrow slit, which, however, soon closes by 
coalescence of the newly formed cuticle covering its edges. In this 
group also the cavity assumes a complex form by the folding of 
its walls. In those cases where the statocyst remains open it 
contains a number of foreign particles, sand-grains, which act as 
statoliths, and are in some cases agglutinated together into a mass 
by an organic substance secreted by dermal glands on the inner 
surface of the sac. In this mass the tips of the sensoiy setae 
are embedded. When ecdysis takes place the chitinous cuticle 
lining the statocyst is thrown off and with it the contained sand-
grains, and it has been shown that fresh grains are introduced by 
the animal either burying its head in the sand or placing the 
grains in position b}' means of its chelae. When the statoc}Tst is 
without external opening it usual]}' contains no solid particles. 
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This is the case in the Brachyura and the majority of the Anomura. 
In the few Natantia, however, which have closed statocysts, solitary 
statoliths, probably of organic composition, are present, which are 
no doubt formed in situ. As with the open statocysts, the lining 
membrane, and with it the statolith, is cast and renewed at each 
ecdysis. In all cases the inner surface of the statocyst bears 
plumose sensory setae arranged in one or more rows. In Leucifer 
the tips of the sensory hairs are embedded in the substance of the 
statolith. 

The development of the statocysts has been traced in the 
Lobster and the Shore-crab. In both cases the functional state is 
assumed rather suddenly; at the fourth larval stage in the lobster 
and the first Megalopa-stage in the Crab. In the latter the statocyst 
is at first open to the exterior and sand-grains are found in it. 

Sensory filaments occur in most cases on the external flagellum 
of the antennules, commonly in larger numbers in the male than in 
the female sex. In many Caridea they are confined to a specially 
thickened portion of the flagellum, and when the flagellum 
bifurcates the filaments are borne by the secondary branch 
(Fig. 156, B, p. 265). In some terrestrial species (Coenobita) the 
filaments are very short, forming a close fur. 

Phosphorescent organs are now known in a number of deep-sea 
Decapoda (Sergestidae, Penaeidae, Hoplophoridae, Pandalidae, 
Eryonidae), but the nature of the organs differs widely in the 
different groups. In Aristeus coruscans (Penaeidae) (Fig 168) 
and Heterocarpus alphonsi (Pandalidae) (Fig. 148, p. 259) Alcock 
observed a luminous fluid to be emitted from the base of the 
antennae, apparently from the orifices of the antennal glands. 
This case may be compared with that of Gnathophaiisia among 
the Mysidacea, where a luminous secretion is produced by a gland 
on the maxilla which may possibly be the excretory maxillary gland. 
Pohjcheles pliosphorus (Eryonidae) was found by the same observer 
to be " luminous at two points between the last pair of thoracic 
legs, where there is a triangular glandular patch." Numerous 
phosphorescent organs have been found by Coutiere on the body 
and limbs of various Hoplophoridae, but their structure has not 
been examined. In Sergestes challengeri Hansen has found an 
extraordinary number of luminous organs (about 150) on the 
body and limbs, although they are not fonnd in other species of 
the genus. In this case the structure recalls that found in the 
Euphausiacca. Each organ has, internally, a reflector, composed 
apparently of concentric lamellae, enclosing a mass of cells. 
There is nothing corresponding to the " striated body" of 
Euphausiacea., and the " lens" is double, the onter part being 
formed by a thickening of the cuticle which has no counterpart in 
the Euphausiacea. 
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lleproilur.tive System.—The testes as a rule lie partly in the 
thoracic region and partly in the abdomen, and, except in some 
Paguridac, are connected with each other across the middle line. 
In the simplest cases, as in some Caridca, they are tubular in form, 
but as a rule they send off numerous caecal diverticula. In 
Leucifer the two testes unite with each other to form an unpaired 
mass lying below the intestine. In the Paguridae they are dis
placed backwards so as to lie wholly in the abdominal region, where 
they are unsymmetrieally placed on the left side, either fused into 
a single mass or entirely separated from each other, the right testis 
lying in front of the left. 

The vas deferens presents typically three divisions (which, 
however, are not distinctly defined in many Caridca): (1) a narrow 

FlO. 16S. 
Aristeus coruscans (Penaeidae). (From Alcock, Xaturulist in hvHon Seas.) 

efferent duet leading from the testis ; (2) a glandular part, with 
wider lumen, often convoluted; (3) a terminal ductus ejaculatorius 
with muscular walls. In Brachyura (except Dromiidae) the distal 
portion of the second or glandular division is provided with caecal 
diverticula which in some cases are very numerous, forming a large 
glandular mass. In Leucifer the structure of the vas deferens is 
very complex, and there are two distinct glandular regions. 

In nearly all cases the terminal portion of the vas deferens 
perforates the eoxopodite of the last pair of legs, or emerges on the 
arthrodial membrane between the eoxopodite and the body. In 
the majority of cases no penes are formed, but in some genera of 
Faguridue (Spirojxiyunis, etc.) a membranous tubular penis is present 
on one side only. In all Brachyura a pair of penes are present, 
the tips of which lie within the grooves of the first pair of 
abdominal appendages. In those families of Brachygnatha formerly 

19 
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grouped together as Catometopa these penes either lie for a short 
distance from their base within grooves excavated in the last 
thoracic sternum, or else they perforate the sternum directly, the 
vasa defercntia in this case not entering the coxopodites of the 
legs at all, as they do in most other Decapods. 

In most Macrura and in the Dromiidae the spermatozoa when 
discharged are enclosed by a sheath of secretion which sets to a 
firm membrane, forming a continuous cord-like mass. In Scyllarus 
and in the Anomura this is broken up into separate spermatophores 
attached by one end in a row on a strip of membrane. In the 
Brachyura (except the Dromiidae) the spermatophores are quite 
separate. 

The spermatozoa are remarkably varied and complex in 
structure. As a rule they are provided with stiff radiating pro
cesses which serve to attach them to the surface of the egg, and, 
in some cases, an " explosive" apparatus is present which effects 
penetration of the egg-membrane. 

The ovaries generally resemble the testes in shape and position. 
In the Penaeidae they may extend through the whole length of 
thorax and abdomen, but in most cases they are of less extent. In 
Leucifer, and in most if not all Thalassinidea and Paguridea, they 
lie wholly in the abdomen. They are always united across the 
middle line, sometimes at more than one point. In the Crayfish 
the two ovaries (like the testes) are joined together posteriorly so 
that the organ has a trilobed form. Except in Leucifer and in the 
Brachyura, the oviducts are simple in form and open on the 
coxopodites of the sixth thoracic appendages (third legs). In 
Leucifer, which is peculiar in so many points of structure, the 
oviducts have rcceptacula seminis connected with them and unite 
to open by a median aperture on the sternal surface of the thorax. 
In the Brachyura, where intromittent organs are developed in the 
male, the terminal part of the oviduct is of considerable length and 
serves as a vagina, while a lateral pouch, sometimes double, with 
glandular walls, forms a receptaculum seminis. In the Dromiacea 
the receptaculum seems to be a temporary structure formed at the 
time of copulation. In the Brachyura, with exception of the 
primitive Dromiacea and of certain Oxystomata (Raninidae, some 
Dorippidae), the oviducal apertures are removed from the coxo
podites of the legs and open on the sternum of the corresponding 
somite. 

In addition to the internal receptacula seminis mentioned above, 
an external organ having apparently the same function is found 
in certain Decapods. It is best known in the Penaeidae, where it 
has been named the thelycum and affords characters of systematic 
importance. I t lies on the sternal surface of the thorax and 
appears to be formed by two or more outgrowths from the last 
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thoracic somite enclosing a cavity within which may sometimes he 
found the large foliaceous spermatophores deposited by the male. 
In the Lobster (Honuirus) (Fig. 1G9) a median pouch enclosed by 
three processes on the sterna 
of the last two thoracic 
somites has the same function, 
and in the Cnvyfishes of the 
genus Cambarns (but not in 
Astacus) a more complicated 
organ in the same position 
is known as the " annulus 
ventralis." These structures 
have not hitherto been studied 
from a comparative point of 
view, but it seems likely that 
an investigation of their mor
phology and their relation to 
the structures occupying a 
similar position in the Syn-
cai'ida would yield important 
results. 

In the great majority of 
Decapods the eggs after ex
trusion are carried lyy the female attached to the abdominal append
ages. Onty in the Penaeidea they appear to be shed free into the 
water immediately on extrusion, or carried for a short time only, as 
in Leucifer, where they have been found attached to the posterior 
thoracic limbs. The attachment of the eggs to the abdominal 
appendages of the parent is effected by means of a cementing 
material. As a rule this material seems to be produced by dermal 
glands, which are found abundantly developed on the inner faces of 
the pleural plates of the abdomen and on the uropods. In some 
cases (Stenopus and Thalassinidae), where the pleural plates arc 
slightly developed, the glands occur mainly on the pleopods, and in 
the Paguridae they are distributed over the ventral integument of 
the abdomen. In the Brachyura, however, such glands arc absent 
or only little developed, and the function of producing the cementing 
material is stated to be discharged by the rcceptaculum scminis. 

Secondary sexual characters among the Decapods are numerous 
a,nd varied. In many cases the males are distinguished from the 
females by the greater size and different shape of the chelipcds and 
by the narrower abdomen. Dimorphism of the males has been 
noted in many cases, and Faxon discovered that in Crayfishes of the 
genus Cambarus the two forms are alternating breeding and non-
breeding phases in the life-history of the same individual. A 
closel}7 similar series of changes has been found by Coutiere and by 

Fio. 1&.\ 

Sterna] surface of posterior thoracic somites of 
female Lobster (Homarits gummarus), showing the 
leeeptacnlum seminis. V1-VI1I, bases of the last 
thrpe pairs of legs ; 9 > external openings of ovi
duc ts ; l.p, lateral process on penul t imate s ternum ; 
1/1.p, median process on last thoracic s t e r n u m ; t-p, 
slit-like opening of receptaculum. 

I 
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G. Smith in the males of some Oxyrhyneha, and it is very probable 
that it may occur also in other groups of Decapoda. 

Mention may be made here of the remarkable phenomena of 
"parasitic castration," discovered by Giard in Decapods infested by 
llhizocephala, Entoniscidae, and other parasites, and more recently 
investigated by G. Smith. The latter observer finds that, in 
Brachyura infected with Sacculina, the females show very little 
modification of external characters beyond a reduction in size of 
the pleopods, although the gonad is reduced in size or even 
completely eradicated. Infected males, however, assume in various 
degrees the secondary sexual characters proper to the female; the 
chelipeds (in species with dimorphic males) remain in the form of 
the non-breeding phase and resemble those of the female; the 
abdomen becomes more or less broadened and may assume com
pletely the female form ; the copnlatory styles (first and second 
pleopods) are greatly reduced, and small pleopods may appear on 
the third to the fifth abdominal somites. In the most completely 
modified specimens only the reduced copnlatory styles remain to 
show that they once were males. The very remarkable observation 
has been made that these completely modified males, in the rare 
cases when they recover sufficiently from the parasitic infection 
to regenerate a gonad, become perfect hermaphrodites, the gonad 
producing both spermatozoa and ova. 

Observations, as yet unpublished, made by A. "Wollebaek, 
seem to indicate that certain deep-water Decapoda are normally 
hermaphrodite. 

DEVELOPMENT. 

With some noteworthy exceptions to be mentioned below, the 
Decapoda pass through a more or less extensive metamorphosis 
after leaving the egg. The most complete series of changes occurs 
among the Penaeidea, some at least of which are hatched as free-
swimming nauplii and have a larval history closely parallel to that 
of the Euphausiacea. 

In the Penaeidae the development was first made known 
by Fritz Miiller, and further elucidated by Claus, Brooks, and 
Kishinouye. The NaujMus (Fig. 170, A), which has been hatched 
from the egg by the last-named of these authors, has a quite typical 
form. The pear-shaped or oval body is without a shell-fold and 
has two terminal setae posteriorly. The median eye is present and 
the three pairs of nauplius-limbs, the third pair of which are with
out any masticatory process. In the succeeding Metanauplius-stnge 
four pairs of limb-rudiments are developed behind those already 
present, the masticatory process appears on the third pair, the 
swimming-branches of which begin to diminish, and a pair of 
papillae on the anterior margin represent the "frontal organs," 
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which persist through several of the later stages. The next stage 
observed is the Protozoal (Fig. 170, B), in which the seven pairs 
of limbs already indicated are well developed ; the carapace covers 
the anterior part of the body; the abdomen, which has a furcate 
termination, is still unsegmented, but the six posterior thoracic 
somites are defined, though very short. The mandibular palp has 
quite disappeared (to reappear at a later stage), and the first and 
second thoracic appendages are biramous swimming-limbs. At this 
stage the rudiments of the paired eyes begin to appear beneath the 

carapace, there are three pairs of hepatic caeca, and the heart is 
developed, though as yet with only one pair of ostia. In a later 
Protozoca-stage (Fig. 171, A) the five anterior abdominal somites 
are indicated, the sixth being not yet marked oil' from the telson, 
and the rudiments of the third pair of thoracic limbs appear. In 
the following stage, to which the name of Zoea is given, the paired 
eyes become free from the carapace and are movable, the carapace 
begins to grow out into a median rostral spine, the third pair of 
thoracic limbs arc biramous, and rudiments of the remaining five 
pairs are present. The first five pairs of abdominal appendages 
(Fig. 171, B) are present as very small buds, but the sixth pair 
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have already begun to outstrip these in order of development and 
are larger and bilobed. In a later Zoea-stage (Fig. 171, C) the 
sixth pair form with the furcate telson a well-marked tail-fan, but 
the first five pairs of abdominal limbs are stated to be temporarily 
suppressed, to reappear again at a later stage; a retrograde change 
is also observed in the peduncle of the antennule, which in the 
later Protozoea was divided into five segments but now becomes 

Later stages of Pendens. A, older rrotozoea-stage. 13, under-surface of thorax and 
abdomen of somewhat later stage with rudiments of limbs. C, Zoea-stage. D, Schizopod-stage. 
1, antennule ; 2, antenna ; 3, mandible ; 4, maxil lula; 5, maxilla ; 1-V11I, thoracic appendages ; 
(IV-V111), the posterior thoracic somi tes ; f]-o5, pleopods ; ofi, uropods ; ah, abdomen ; ev, 
endopodite ; ex, exopodite ; fr, frontal sense-organ ; L, hepatic caeca ; t, telson. (After 
Claus, from Korschelt and Heider's Embryology.) 

once more unsegmented. The five posterior pairs of thoracic 
limbs (legs), which in this stage are bilobed rudiments, develop in 
the succeeding Schizojwd-stage (Fig. 171, D) (usually called the 
il/ysis-stage) into biramous natatory limbs and take up the function 
of locomotion hitherto fulfilled chiefly by the antennae. The 
abdomen has now increased greatly in size as compared with the 
cephalothorax, and the first five pairs of abdominal appendages 
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begin to reappear. The various appendages now begin to assume 
the form which they have in the adult. The antennules have a 
three-segmented peduncle, with two flagella as yet unsegmented. 
The endopodite and exopodite of the antenna become respectively 
rlagellum and scale. The palp of the mandible begins to redevelop. 
In a later stage, which may be called post-larral, the exopodites of 
the thoracic limbs become reduced and the abdominal appendages, 
now well developed, take on the function of swimming-organs. 

While it is tolerably certain that the general course of develop
ment in the Penaeidae is as described above, it is to be observed 
that as yet the complete series of larval forms has not been traced 
out in the case of any one species, and it is just possible that some 
of the changes stated to occur, e.g. the alleged temporary disappear-

Fio. 172. 

Metanauplius-stages of Lewifar. A, j u s t hatched ; H, later stagp. a', antennule ; «", 
antenna ; d, shell-fold ; mil, mandible ; mf, first maxilliped ; »u:', maxillula : inr", maxilla ; 
vl, labium ; ;>, paragnatlia. (After Brooks, from Korschelt and l leider 's Embryology.) 

auce of the first five abdominal appendages in the later Zoea-stage, 
may be due to confusing together in one scries the larvae of 
different species. In the closely related family of the Sergestidac, 
however, Brooks has been able to trace out in considerable detail 
the life-history of a single species, Leucifer ti/pus. In this case the 
animal leaves the egg as a metananplius (Fig. 172, A) with four 
pairs of limb-buds already visible behind the three pairs of 
nauplius-limbs. This is followed by a later metananplius (Fig. 172, 
B) in which the shell-fold and the masticatory process of the 
mandible appear. The Protozoea (Pig. 173, A), with seven pairs 
of functional limbs, differs from that of Penaeus chiefly in the 
different shape of the carapace, which has already the beginning 
of a rostrnm, and in having only four of the six posterior thoracic 
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somites defined. The rudiments of the paired eyes appear in the 
later Protozoea-stage (Fig. 173, D), when also the seventh thoracic 

FIG. 173. 

Protozoea and Zoea stages of Lcucifer. A, first Protozoea-stage. B, maxillula of same. 
C, maxilla of same. II, later Protozoea-stage (Erichthina, Dana). E, Zoea-stage. a', antennule ; 
c", antenna ; ahg, uropods ; en, endopodite ; ex, exite ; h, heart; I, hepatic diverticula ; mil, 
mandible ; mf-mf", the three pairs of maxillipeds ; mp'", somite of third maxillipeds ; mx', 
maxillula; mx", maxilla ; o, paired eye ; nc, naupllus-eye ; ol, labram ; /•, rostrum ; tlfl-th*, 
rudiments of fourth to seventh thoracic limbs (first four legs); ?!-<•*, fourth to seventh thoracic 
somites ; 1-0, abdominal somites. (After Brooks, from Korschelt and Heider's Embryology.), 

somite (the eighth remains undeveloped in the adult Leucifer) and 
the first four abdominal somites appear. The Zoea-stage (Fig. 173, 
E) differs from that of Penaens in the fact that the eyes are not 
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3Tet free from the carapace, and that the third thoracic limbs, like 
the four following pairs, only appear as bilobed rudiments. The 
uropods are present as rudiments, but the pleopods are not yet 
indicated. A Schizopod-stagc (Fig. 174, A) follows, with movable 
paired eyes, with seven pairs of biramous thoracic appendages 
functioning as swimming-feet, and with well-developed tail-fan. 
Later stages (Fig. 174, P)) show rudiments of the first five pleopods. 
A Mastigopus-stagc (Fig. 174, C) intervenes before the assumption 
of the adult form. 

The larvae of Seryestes, though differing remarkably in appear
ance from those of Leucifer, conform closely to the same type of 
development. The youngest known larvae are Protozoeae (Fig. 
175, A), which differ from those of Leucifer in their compact 
form and in the possession of stalked eyes and of biramous third 
maxillipeds. The most characteristic feature, however, is the 
armature of the carapace. A rostrum, a median dorsal, and a pair 
of lateral spines are present as in Leucifer, but much stronger, 
and each bearing a double row of secondary spines. The Zoea 
(Ela/ihocaris of Dana) has this spine armature still more developed, 
and an additional pair of compound spines appear on either side 
of the rostrum. In the Schizopod-stage (known as Acantlmoma) 
(Fig. 175, B) the armature of the carapace is very much reduced. 
Before the adult stage is reached a Ufastiyryvis-stage intervenes, 
characterised by the temporary disappearance of the last two 
pairs of thoracic limbs, which are present alike in the Acaidhosoma 
and in the adult animal. It is interesting to notice that in this 
character Leucifer represents a permanent Mastiyopus-iovm. 

In the remaining groups of Decapoda no case is known where 
the larva is hatched at a stage preceding the Zoea, though in some 
instances a larval cuticle, moulted soon after hatching, has been 
supposed to present characters of the Protozoea. 

Among the Caridea the earliest larval form is a Zoea in which 
the third thoracic appendages are already well developed. The 
posterior thoracie region is undeveloped, though the abdominal 
somites, with the exception of the last, are defined. The carapace 
has a rostrum and supra-orbital and antennal spines, but no further 
armature. In many eases the stage at hatching is still farther 
advanced, the paired eyes are stalked and movable, and one or more 
pairs of the posterior thoracic appendages are present as rudiments. 
In spite of the retarded development of the last five thoracic somites, 
it is noteworthy that the appendages appear in regular order from 
before backwards, with the exception of the uropods, which generally 
develop precociously. In the Xchizopod-stage it is a very general 
but not universal character of the Caridcan larva that it is with
out exopodites on the last thoracic feet. In many Caridea there 
is still further abbreviation, leading to complete suppression of the 
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larval stages, more especially among Arctic, abyssal, and freshwater 
forms. A specially interesting case is that of Palaemonetes varians, 

F I G . 174. 

Later stages of T.eatifer. A, younger Schizopod-stage. r ' B , later Sehizopod-stage (less 
magnified). C, Mastigopus-stage. a', an t ennu le ; a", a n t e n n a ; abi-<tl>5, pleopods ; a6B, 
uropods ; c, carapace ; dr, antennal gland ; en, flagellum, ex, scale, of an tenna ; md, mandible ; 
•>"/, W", first and second maxillipeds ; mr!, maxillula ; mx", maxilla ; o, paired eye ; oc, nauplms-
eye ; ol, labrum ; r, rostrum ; 1-6, abdominal somites. (After Brooks, from Korsclielt and 
Heider 's Embryology.) 
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of which two races are known, the one found in Southern Europe 
being exclusively freshwater in habitat; the other, found in Britain 
and Northern Europe, inhabiting brackish or salt water. The 
former hatches at a stage when all the limbs except the uropods 
are present, and the first two pairs of legs have cxopodites. In 

F I G . 17".. 

Larval stamps of Sergeste*. A, Protozoea-, 13, Schizopoil-staK" (Actinthnsoma). «', antonnule ; 
ft", antenna ; mf'-mf", the. three pairs of inaxillipeils ; mx', inaxillula ; j«.r", maxilla ; ol, labnini ; 
«/, maxillary gland. (After Clans, from Korsehelt anrt l leider 's Embryology.) 

the northern race all the ambulatorv legs are rudimentary on 
hatching, and there are no abdominal limbs. 

None of the Astacura are known to possess a Zoea-stage. The 
Lobster (Ilomarus) is hatched in the Schizopod-stage (Fig. 176), 
with natatory cxopodites on all the thoracic limbs, but without 
any abdominal appendages. In the further course of development 
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the nropods are the last to appear. In Nephrops (Fig. 177) the 
course of development is very similar, but the larvae are 
distinguished by the long spines of the abdominal somites and 

telson. The freshwater Cray
fishes have a direct develop
ment, the young on hatching 
resembling the adult in most 
points, but lacking the first 
and the last pairs of abdominal 
appendages. 

The Scyllaridea have a 
very peculiar and character
istic series of larval forms, 
which were long described as 
adults under the generic name 
Phyllosoma (Fig. 178). These 
larvae are remarkable for the 
large size to which some attain, 
and for their extremely flat
tened and leaf-like form and 
glassy transparency. The body 

is sharply divided into three regions. The first, which is covered 
by the oval carapace, includes the head and the first two thoracic 
somites. The remainder of the thorax forms a discoidal plate and 

Fio . 170. 

Larva of American Lobster (Homarvs ameri-
cfinus), in Schizopod-stage. a', a n t e n n u l e ; a", 
antenna ; mf", third maxilliped ; pi-p1, the five 
pairs of legs. (After S. 1. Smith, from Kor-
schelt and Heider 's Embryology.) 

F I G . 177. 

Late Schizopod-stage of Nephrops nofWQicvx. a', antennule ; a", a n t e n n a ; mf", th i rd 
maxil l iped; pi-p$, the live pairs of legs ; pi*, pl§, pleopods ; r, ros t rum. (After Sars, from 
Korschelt and Heider 's Embryology.) 

is followed by the narrow and indistinctly segmented abdomen. 
The last two thoracic appendages are not developed in the newly 
hatched larva,, but the four pairs in front of them are long and 
slender, with natatory exopodites. The first thoracic limbs are 
rudimentary (Palinurus) or absent (Scyllarus), and the second pair 



THE DEC A POD A 301 

are uniramous. It will thus be seen that the Phyllosoma represents 
a modification of an early Schizopod-stage. 

A point of some interest in these forms is the occurrence of 
retrogressive changes in the course of development. Thus the 
antenna and the maxilla undergo a certain degree of degeneration 
before hatching, and the seventh and eighth thoracic and the 
abdominal somites, which are well defined in the embryo, become 
indistinct in the larva. 

The development of Thalassinidea is interesting on account of 
the points of resemblance which it shows with the Caridea. The 
earliest larva is a Zoea, which in some cases (Callianassa and 
Calocaris) resembles that of Caridea in having the three maxillipeds 

Phyllosoma-larva of Palinwnis, just before hatching, ad, abdomen ; L, hepatic caeca : I I-Vl, 
thoracic appendages (second and third maxillipeds and first three pairs of legs); 1, antennule ;. 
2, antenna. (After Clans, from Korschelt and lleider's Embryology.) 

biramous and natatory ; but in others (Upogebia and Jaxea) only the 
first and second are present on hatching, the third becoming natatory 
only in the following Schizopod-stage, while the endopodite is still 
rudimentary, as in other Anomura. The existence of a Schizopod-
stage, in which only the last two thoracic limbs are rudimentary 
and the nropods and rudiments of the pleopods are present, consti
tutes an important distinction from the other Anomura. The larvae 
of Jaxea ( = Calliaxis) are of exceedingly peculiar form, having the 
cephalic region produced into a long " neck" resembling at first 
sight that of Leucifer. To this larval type the name of Trac/ielifcr 
has been given. The remaining groups of the Anomura and the 
Brachyura differ from those just described in the suppression of the 
Schizopod-stage, the legs developing without exopodites in a 
Metazoea-stage which follows the Zoea. In the Anomura the Zoea 
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(Fig. 179, A) possesses two pairs of maxillipeds, the third pair 
(Fig. 179, C) being present as rudiments. The carapace has its 
posterior border produced into two lateral spines (greatly elongated 
in Porcellana, Fig. 180), and a long rostrum is present. In the 
next succeeding stage, the Metazoea (Fig. 179, B), the third 
maxilliped becomes biramous and natatory (a point of distinction 
from the Brachyuran type), and the uniramous ambulatory limbs 
and the pleopods are developed as rudiments. 

The Brachyura, as a rule, are stated to hatch in'the Zoea-stage 
(Fig. 181), but since rudiments of the posterior thoracic limbs are 

Fin. 179. 

Larval stages of Eupagurus bernhrtrdus (Paguridea). A, Zoea. B, Metazoea. C, rudiments 
of third maxillipeds in Zoea-stage. D, caudal fan of Metazoea. a', antennule ; «", a n t e n n a ; 
«5, fifth pleopod ; <i6, uropod ; l; rudiments of gills ; inf-mf", the three pairs of maxil l ipeds; 
al, labrum ; p'-piv, first four legs ; r, rostrum ; /, mandibular palp. (After Sars, from Korschelt 
and Heider 's Embryology.) 

frequently present, it might be more correct to call the larva a 
Metazoea. Throughout the group a very characteristic form is 
given to the Zoea by the development of long spines on the 
carapace. As a rule, a rostrum, a median dorsal, and a pair of 
lateral spines are present. Of these, the dorsal spine (d.s) is 
the most constant; great importance was formerly attached to 
it as a characteristic of the Zoea-stage. In many Brachyura the 
larva when hatched is enclosed in a cuticle which is moulted shortly 
after hatching, and this cuticle in many cases presents characters 
differing from those of the larva which escapes from it. In 
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Curcinus macnas, for instance, the first larval skin lacks the spines 
of the carapace, the antennae are larger 
and differently formed, the shape of \ 
the caudal fork and its spine armature 
are different from those of the succeed
ing stage, and the abdominal portion is 
not distinctly segmented. These char
acters have been supposed to indicate 
that we have here the last traces of a 
Protozoea-stage like that of the Pen-
aeidea. 

The Metazoeal stages, which differ 
from those of the Anomura in the fact 
that the third maxilliped does not 
assume a natatory function, are suc
ceeded in nearly all cases by a Megalopa-
stage (Fig. 182, A, B), in which all the 
appendages have assumed very much 
the form which they have in the adult, 
but the abdomen is large and usually 
carried extended, and the five pairs of 
pleopods are used for swimming. In 
some cases the Megalopa-stage is sup
pressed, the Metazoea being succeeded 
by a stage in which the animal has 
assumed the chief characters of the 
adult. 

Complete suppression of the meta
morphosis occurs in some (perhaps all) 
Potamonidae, and probably in some 
other freshwater and terrestrial Brachy-
ura. In those Anomura which have 
become most completely terrestrial (Bir-
gtis and Coenobita) Borradaile has shown 
that the young are marine, and that 
hatching takes place at the Zoea-stage. 

REJIAEKS ON HABITS, ETC. 

The habits and habitats of the 
Decapoda are more varied, and have 
been much more studied, than in the 
case of any other group of Crustacea. Metazooaof Pora-iinna inngicnrnh 

. . / ° . I . (Galatheidea). mf-mf", the three 
b p a c e Will llOt p e r m i t Of a l lus ion to ]>airs of maxillipeds ; p, rudiments 

< l , r ii <'f lec;s and ''ills. (After fcsirs, from 
m o r e t h a n One Or tWO Of t h e m o r e Rorschelt and Ileider's Embryology.) 

salient points. 
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Truly freshwater Decapods (apart from estuarinc or brackish-
water species which may penetrate into fresh water) are found 

among the Natantia in the 
family Atyidae and in several 
genera of Palaemonidae; of 
the Peptantia, the Crayfishes 
of the families Astacidae and 
Parastacidae, the monotypic 
Aegleidae among the Ano-
mnra, and the Potamonidae 
(Thelphusidae) and numerons 
species of Grapsidae among 
the Brachyura, are also dwel
lers in fresh water. Some of 
these are more or less am
phibious in their habits, like 
many Potamonidae, and some 
Crayfishes are found burrow
ing in the earth far from 
streams or ponds, their bur
rows reaching down to the 
ground-water. The same is 
reported of the marine or 
brackish-water Thulassina. 

FIG. ISI. Truly terrestrial species 

First Zoea-stage (after the first moult) of Cardnus a r e f o u n d a m o n g P a g U l ' i d a e 
vmeiuts. a', antennule ; a", antenna ; abd, abdomen ; / T>;«.„,lo G r i r l rlna>nnliH,i\ onrl 
<;.<,-, dorsal spine of carapace (the so-called " Zoea "- V •£»«'£/«* d l l u ^oeitUUUU) a i m 

Brachyura (Gecarcinidae), 
and it is interesting to note 
that these are derived not 
from freshwater but from 

marine types, and all (except, possibly, some Gecarcinidae) pass 
their early stages in the sea. 

The Sergestidae belong to the plankton, occurring at the surface 
and descending to great depths. A few Brachyura (Planes and 
some other Grapsidae) lead a pelagic life, clinging to driftweed, 
floating timber, and the like. 

It is worthy of note that the deep-sea Decapods include the 
more primitive members of each of the chief subdivisions: the 
Aristeinae among the Penaeidea, the Hoplophoridae among the 
Caridea, the Eryonidea among the Palinura, the Pylochelidae among 
the Paguridea, and the Homolodromiidae among the Brachyura. 

Parasitism and commensalism in varying degrees are common. 
The Paguridae alone, which live in the empty shells of Gasteropod 
molluscs, present a whole series of cases of commensal association 
with Sponges, Coelentera (Fig. 183), and Polychaete worms; 

spine); / , furcate telson ; mil, mandible ; mx\ maxil 
lula ; mx", maxilla ; r, rostrum ; th', th", first and 
second maxillipeds, biramous and natatory ; th^'-tlf, 
rudiments of three following thoracic appendages. 
(After Faxon.) 
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Spongicoht, Typton, and Kicoiuirim live in sponges, many Pontoniinae 
and Pinnotheridae (as Aristotle knew) in the mantle-cavity of bivalve 
molluscs; members of the first-named family inhabit the pharyngeal 
cavity of Tunicates, and some Pinnotheridae are found in the 
"respiratory trees" of I Iolothurians and the rectum of sea-urchins. 
Many Decapods arc constantly found among living corals, and the 
Hapalocarcinidac live in "gal ls" on the branches of corals. A 
very peculiar habit is that of some crabs of the genus Melia, which 
carry in each chcliped a living Aetinian and use it as a weapon. 

Later stages of Carcinux mite-tins. A, yonng Megalopa. B, older Megalopa. C, post-larval 
stage, il, dorsal spine ol" carapace ; r, rostrum (A alter Spence Bate ; 15 and C alter Brook. 
From Korschelt and Holder's Etnlri/nlogy.) 

Special interest attaches to the stridulating organs, found in 
many Decapoda, since their possession is presumptive evidence that 
the animals do have some power of hearing. A few Penaeidae, 
some Palinuridae, and a considerable number of Brachyura are now 
known to have stridulating organs in various parts of the body. 
That of Onjpoda, shown in Fig. 184, is one of the few of which the 
sound-producing function has been demonstrated by observation of 
the living animals. I t consists of a file-like series of ridges (a) on 
the inner surface of the propoditc of one of the chclipcds, which can 
be rubbed up and down upon a sharp ridge (b) on the ischiopodite 
of the same appendage, producing a hissing sound, which probably 

20 
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serves to warn intruders from entering the burrows of these shore-
living crabs. In the case of purely aquatic species, the function of 
these organs is less easy to understand. 

The range of size in Decapotla is greater than in any other 
group of Crustacea. Some Natantia do not exceed half an inch 
in length, one Pagurid is adult when 8 mm. long, a species of 
Porcellanid has a carapace measuring 3 mm. by 5 mm., and some 
Brachyura are no larger. The largest forms are found among the 

Fin. ]S3. 

PitiwjiitguruspilosiinttHtts (Paguridae), lodged in a colony of zoantharian polypes. 
(From Alcock, Naturalist in Indian, Seas.) 

Eeptantia; some Palinuridae and Astacura reach one or even two 
feet in length and are bulky in proportion. The largest living 
Arthropod is the Japanese crab Macrochrira (or Kaempferia) Kaempferi, 
of which the carapace may measure 15 inches in length, and the 
extended chelipeds of the male may span more than 10 feet. 

PALAEONTOLOGY. 

Fossil remains of Decapods are not known with certainty from 
any Palaeozoic deposits. Many genera from the Devonian upwards 
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have indeed been described as belonging to this group, but in no 
case is enough known of their characters to enable more to be said 
than that they agree with the " caridoid " groups of the Alalacostraca 
in the possession of a carapace and of a tail-fan. 

In the Mesozoic rocks many undoubted Decapods occur, includ
ing representatives of all the chief groups now living. .Many 
genera of Penaeidea are found from the Jurassic, perhajjs from 
the Triassic period onwards, some of the earliest even resembling 
closely the existing genus Penaeus, to which they have been referred. 
Aeyer, from Triassic and Jurassic rocks, presents characters which 
suggest an affinity with the Stenopidea. True Caridea appear later, 
in the Upper Jurassic, some at least j^resenting primitive characters 
in the retention of exopodites on the ambulatory limbs. Fresh
water Caridea of doubtful affinities occur in the Miocene. The 
Eryonidea are especially interesting since the few existing deep-

l"ic;. 1S4. 

Larger cheliped of (Vi/yWn mucrat-enr, from the inner side, showing the s t r idula t ing 
mechanism. «, lile-Iike series of ridges on propodite ; l>, ridge or scraper on isehiopodite 
against which the ridges of the. propodite can be rubbed when the l imb is Ilexed. (From 
Alcock, Svturi'list ill Indian SHIS.) 

sea forms appear to be only the surviving remnants of what was in 
the Mesozoic period a dominant group. The genus Eryon (Fig. 185) 
appears in the Trias and persists until the earlier Cretaceous. The 
Clyphaeidae, a \vholl3r extinct group having much the same range 
in time as have the fossil Eryonidae, have been supposed to stand in 
the direct line of descent of the Scyllaridea. True Scyllaridca occur 
probably in the Jurassic, certainly in the Cretaceous period. The 
existing genus Liuaparus, or a very close ally, dates back to the 
upper Chalk. Astacura are known from Jurassic and later deposits 
in considerable numbers. Eryma, from the Lias, and lloploparia 
(Cretaceous and Tertiary) are well-known forms. 

The Anomura are almost unknown as fossils, except for some 
Thalassinidea referred to the existing genus Callianassa occurring 
from the Upper Jurassic onwards. The Brachyura, on the other 
hand, are well represented. The earliest forms present characters 
of the Dromiacea, and are referred, for the most jiart, to the extinct 
family Prosoponidae, which Bonvier has shown to have close rela
tions with the most primitive of existing Brachyura, the Homolo-
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dromiidae. One of the oldest, and at the same time one of the 
most completely known, is Palaeinadms (Woodward) from the 
Forest Marble (Lower Oolite), which has many generalised characters. 
Later forms belonging to Prosopon (v. Meyer) and other genera give 
evidence, according to Bonvier, of the divergence of a Homoline 
and of a Dynomeno-Dromiine line of descent leading to such forms as 

Fio. 185. 

Eryon propinquus (from tlie Jurassic rocks of Solenhofen), under-side. (After Oppel.) 

Ilomolopsis (Bell) and Dromiopsis (Reuss) from the Upper Cretaceous, 
and to the existing Homolidae, Dynomenidae, and Dromiidae. The 
remaining Brachyura have not yet yielded results of so much phylo-
genetic interest. The Oxystomata appear about the middle of the 
Cretaceous system and the Brachygnatha about the same time. In 
the Tertiary many Brachyura are found, representing the chief 
existing types of the group. 
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AFFINITIES AND CLASSIFICATION. 

The resemblances between the lower Decapoda, especially the 
Penaeidea, and the Enphansiacea have been mentioned in dealing 
with the latter Order, and justify the alliance of the two Orders in 
the Division Eucarida. I t may be mentioned that the exopodites 
of the thoracic legs, the absence of which still survives in text-books 
as distinguishing the Decapoda from the " Schizopoda," are at least 
as strongly developed in many Caridea (Hoplophoridae, etc.) (Fig. 
1G0, p. 2 70) as in Enphansiacea or Mysidacea. Coutiere lias recently 
called attention to some curious resemblances between certain 
primitive Caridea and the Lophogastrid Mysidacea. These 
resemblances, however, by no means outweigh the important 
differences between the two groups, and may be either primitive 
characters derived from the common caridoid stock or convergences 
due to similarity of habits. 

The classification of the Decapoda is a very difficult problem, 
and none of the schemes hitherto proposed can be regarded as 
entirely satisfactory. The traditional classification of the group 
into the long-tailed Macrura and short-tailed Brachyura was estab
lished by Latreille in 180G ; but the difficult}' of defining these 
groups is shown by the varying limits which have been assigned to 
the intermediate group of Anomnra established by Milne-Edwards 
in 1834. Boas, in 1S80, was the first to make a radical departure 
from this system. He pointed out that the Brachyura and Anomura 
were only single branches of the Decapod stock, and by no means 
equal in systematic value to the Macrura, which included several 
other branches not more closely connected with each other. In 
other words, just as in the classification of the Malacostraca as a 
whole, so within the Order Decapoda, the retention of the primitive 
"caridoid facies " does not necessarily imply close affinity between 
the groups exhibiting it. Boas proposed a division of the Order 
into the two primary groups of Xatantia and Beptantia as defined 
below. This division is undoubtedly a more natural one than those 
formerly employed, although it is hardly more easy to find constant 
and exclusive structural characters by which to define the sub-orders 
than it was in the case of the Macrura, Anomnra, and Brachyura. 
A further difficulty is presented by the small group of Stenopidea, 
which combine, to some extent, the characters of Xatantia and 
Keptantia, and may perhaps deserve separation as a third sub-order. 
Important modifications of Boas's scheme have been introduced by 
Ortmann and by Borradailc, and the classification of the last-named 
author has been adopted here, with some alterations, chiefly of a 
formal kind, as, on the whole, the most satisfactory yet proposed. 
Borradaile's chief innovations are the inclusion of the Thalassinidea, 
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formerly ranked with the IMacrura, among the Anomura , the 
es tabl ishment of a g roup Brachygnatha , opposed to the Dromiacea 
and Oxys tomata among the Brachyura , and the abandonmen t of the 
old divisions Cyclometopa and Catometopa among the families 
which he uni tes as Brachyrhyncha . These changes appear to be 
qui te justified on morphological grounds, and to conduce to clearness 
in the del imitat ion of the groups. Much work remains to be done, 
however, in readjus t ing the subdivisions of the smaller groups, and, 
in part icular , the classification of the Caridea is still in a very 
unsatisfactory condition. 

Al though abandoned as a systematic category, the name Macrnra 
may still be used (as i t has been above) as a convenient descript ive 
term for those Decapoda which re ta in more or less the caridoid 
facies, t ha t is to say, the Na tan t i a with the Pa l inura and Astacura 
among the Ueptant ia . 

W i t h regard to m a n y of the generic names ment ioned below, i t 
is necessary to warn the s tuden t t h a t recent " reforms " of nomen
clature have resul ted in lamentable confusion, more especially in 
the naming of long-known and familiar Decapoda, and i t is not safe 
to assume t h a t when an au tho r ment ions " Astacus" or " Crangon " 
he is referring to the genera including the common Crayfish and 
the edible Shr imp. 

O R D E R Decapoda, Latrei l le (1802) . 

SUB-ORDER 1. N a t a n t i a , Boas (1880). 

Body almost always laterally compressed ; rostrum usually compressed 
and serrated ; first abdominal somite not much smaller than the rest ; 
antennules generally with stylocerite ; antennal scale generally large and 
lamellar ; legs usually slender, except sometimes a stout chelate limb or 
pair, which may be any one of the first three pairs, with basipodite and 
ischiopodite very rarely coalesced and with only one fixed point in the 
carpo-propodal articulation (with some doubtful exceptions), sometimes 
with exopodites, podobranchiae hardly ever present on the first three 
and never on "the last two pa i r s ; male genital apertures in articular 
membrane ; pleopods always present in full number, well developed, used 
for swimming. 

T R I B E 1. PENAEIDEA. 

Pleura of second abdominal somite not overlapping those in front ; 
antennae generally with stj'locerite ; mandibular palps straight; first 
maxillipeds without expansion at base of exopodite, endopodite long ; 
second maxillipeds with terminal segments normal ; third maxillipeds 
with seven segments ; third legs chelate (except when legs are much 
reduced), not stouter than first pair ; first pleopods of male with petasma ; 
gills dendrobranchiate. 

Family PENAEIDAE. Sub-Family CERATASPIXAE. Gerataspis, Gray. 
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Sub-Family ARISTEIXAE. Arutrtis, Duvernoy (Fig. 168, ]). 289) ; 
Bcntlicsicymus, Spence Bate. Sub-Family SICYOXINAE. Sicyonia, 11. 
Milne-Ed wards. Sub-Family PEXAEIXAE. Pendens, Fabi'icins; Solenocera, 
Lucas. Family SERGE.STIDAE. Sub-Family SERGESTIXAE. Sergcst™, 11. 
Milne-Edwards. Sub-Family LKUCIKEHIXAE. Leucifor, II. Milne-Edwards 
(—Lucifer, J. V. Thompson). [Sub-Family AMPHIOXIXAE. Amphion, 
II. Milne-Edwards. (The validity and the systematic place of this genus 
are still doubtful.)] 

T R I B E 2. CARIDEA. 

Pleura of second abdominal somite overlapping those in front; 
antennae generally with stylocerite; mandibular palp, if present, straight ; 
first maxillipeds with expansion at base of exopodite, endopodite short ; 
second maxillipeds usually with last segment articulating laterally with 
preceding ; third maxillipeds with four to six segments ; third legs never 
chelate ; first pleopods of male without petasma ; gills phyllobranchiate. 

Family PASIPHAEIDAE. Pasiphdea, Savigny ; J'tathyrocaris, "Wood-
Mason (Fig. 160, p. 270). Family BRESILIIDAE. Eresilia, Caiman. 
Family HOPLOPHORIDAE (ACAXTIIEPHYRIDAE). Hoplophorus, II. Milne-
Edwards ; Acanthephyra, A. Milne-Edwards. Family XEMATOCARCIXIDAE. 
Nematocarcinus, A. Milne-Edwards. Family ATYIDAE. Atya, Leach ; 
Caridina, H. Milne-Edwards ; Limiiocaridina, Caiman. Family STYLO-
DACTYLIDAE. Stylodnctylus, A. Milne-Edwards. Family PSALIDOPODIDAE. 
Psalidopvs, Wood-Mason and Alcoek (Fig. 163, p. 272). Family 
PAXDALIDAE. Sub-Family PANDALIXAE. Pandalus, Leach ; Heterocarpus, 
A. Milne-Edwards (Fig. 148, p. 259) ; Pandalina, Caiman. Sub-Family 
THALASSOCARIXAE. Thahtssocaris, Stimpson. Family ALPHEIDAE. 
Alphcus, Fabi'icins ; Athanas, Leach. Family HIPPOLYTIDAE. Hippolytr, 
Leach (=Virbiu-<, Stimpson) ; Spiroidocaris, Spence Bate; Latreutes, 
Stimpson. Family RHYXCHOCIXETIOAE. Rhynchocinetes, H. Milne-
Edwards. Family PALAEMONIDAE. Sub-Family PALAEMOXIXAE. 
Pdlaemov, Fabricius ; Palaemonctes, Heller; Leitnder, Desmarest. Sub-
Family PoxxoxriXAE. Pontonid, Latreille ; Typton, Costa. Sub-Family 
HYMEXOCERIXAE. Hymenocera, Latreille. Family GXATHOPHYLMDAE. 
Gnathophyllum, Latreille. Family PKOCESSIDAE. Processa, Leach (Xilca, 
Risso). Family GLYPHOCRAXGOXIDAE. Glyphocrangon, A. Milne-Edwards. 
Family CRAXGOXIDAE. Cmngon, Fabricius; Paracranyon, Dana. 

T R I B E 3. STEXOPIDEA. 

Pleura of second abdominal somite not overlapping those in front ; 
antennae without stylocerite ; mandibular palp curved inwards ; first 
maxillipeds without expansion at base of exopodite, endopodite short ; 
second maxillipeds with tei'ininal segments normal ; third maxillipeds 
with seven segments ; third legs chelate, one or both much longer and 
stouter than first two pairs : first pleopods of male without petasma ; 
gills trichobranchiate. 

Family STEXOPIDAE. Stenopux, Latreille ; Spongicola, de Haan. 
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SUB-ORDER 2. Rep tan t i a , Boas (1880). 

Body not compressed, often depressed ; rostrum often absent, depressed 
if present; first abdominal somite distinctly smaller than the res t ; 
antennules without stylocerite; antennal scale generally small or absent ; 
legs strong, the first pair usually, the others never, stouter than their 
fellows, basipodite and ischiopodile almost always coalesced in the first 
pair, generally also in the others, two fixed points in the carpo-propodal 
articulation, exopodites never present, podobranchiae often on some of 
the first four pairs ; male genital apertures on coxopodites or on sternum ; 
pleopods often reduced or absent, not used for swimming. 

SECTION 1. PALINURA. 

Abdomen extended, well-armoured, with well-developed pleura and 
broad tail-fan ; carapace fused at sides with epistome ; rostrum generally 
small or absent; exopodites of maxillipeds with fiagella directed forwards ; 
third legs like the first, chelate or simple ; appendix interna present on 
some pleopods, at least in female ; exopodites of uropods not distinctly 
segmented ; branchiae numerous. 

T R I B E 1. ERYONIDEA. 

Antennae with exopodite, first segment not fused with epistome ; first 
four pairs or all the legs chelate ; first pleopods present. 

Family ERYONIDAE. Polycheles, Hel ler ; Pentacheles, Spence Bate 
(Fig. 162, p. 271) ; Eryon, Desmarest (Fossil) (Fig. 185, p. 308). 

T R I B E 2. SCYLLARIDEA. 

Antennae without exopodite, first segment fused with epistome ; 
none of the legs chelate except sometimes the last pair in the female; 
first pleopods absent. 

Family PALINURIDAE. Palinurus, Fabricius ; Linuparus, White ; 
Palinurellus, von Martens. Family SCYLLARIDAE. Scyllarus, Fabricius; 
Ibacus, Leach ; Thenus, Leach. 

SECTION 2. ASTACDRA. 

Abdomen as in Palinura ; carapace not fused at sides with epistome ; 
rostrum well developed ; exopodites of maxillipeds as in Palinura ; first 
three pairs of legs chelate ; no appendix interna on pleopods ; exopodites 
of uropods divided by a suture ; branchiae numerous. 

T R I B E NEPHROPSIDEA. 

Family NEFHROPSIDAE. Xephrops, Leach ; Nephropsis, Wood-Mason 
(Fig. 161, p. 270) ; Homarus, H. Milne-Edwards. Family PARASTACIDAE. 
Parastaeus, Huxley ; Paraveplcrops, White. Family ASTACIDAE. Astacus, 
Fabricius (Potamobius, Samouelle) ; Cambarus, Erichson. 
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SECTION 3. ANO.MUKA. 

Abdomen rarely as in Palimira, generally soft, or bent upon itself, 
pleura generally small or absent, tail-fan often reduced ; carapace not 
fused with epistome ; exopodites of maxillipeds with ilagella, when 
present, bent inwards ; third legs unlike the lirst, never chelate ; ap
pendix interna sometimes present ; uropods rarely absent ; exopodites 
sometimes segmented ; branchiae few. 

T R I B E 1. GALATIIEIDEA. 

Abdomen bent upon itself, symmetrical; body depressed; rostrum 
often well developed ; first legs chelate ; tail-fan well developed. 

Family AEGLEIDAE. AcgUa, Leach. Family UROPTYCHIDAE. Urop-
tychus, Henderson : Chirostylux, Ortinann. Family GALATHEIDAE. Sub-
Family GALATHEINAE. Galathea, Fabricius; Mmiida, Leach (Fig. 150, 
p. 260). Sub-Family MUNIDOPSINAE. Munidopsis, "Whiteaves. Family 
PORCELLANIDAE. Porcelland, Leach ; Pdrolisthes, Stimpson. 

T R I B E 2. THALASSINIDEA. 

Abdomen extended, symmetrical ; body compressed ; rostrum some
times well developed ; first legs chelate, rarely sub-chelate ; tail-fan well 
developed. 

Family AXIIDAE. Axius, Leach (including Eiconuxius, Spence Bate, 
and Icouariopsix, Alcock (Fig. 149, p. 260), as subgenera); Ccrfocaris, Bell. 
Family LAOJIEDIIDAE. Laomeilia, de Haan ; Jaxea, Nardo. Family 
CALLIANASSIDAE. Sub-Family CALLIANASSINAE. C<dlianasxa, Leach ; 
(Jallianideo, H. Milne-Edwards. Sub-Family LTPOGEBIINAE. Upogebia, 
Leach ( = Gebia, Leach). Family THALASSINIDAE. Thalassiiui, Latreille. 

T R I B E 3. PAGURIDEA. 

Abdomen nearly always asymmetrical, either soft and twisted or bent 
under thorax ; rostrum generally small or absent; lirst legs chelate ; tail-
fan not typical, uropods (when present) adapted for holding the body 
into hollow objects. 

Family PTLOCHELIDAE. Pyloclul<s, A. Milne-Edwards (Fig. 151, 
]>. 261). Family PAGURIDAE. Sub-Family PAGUKINAE. l'ayurus, 
Fabricius ; Clibanurius, Dana. Sub-Family EUPAGURINAE. Eupuy'urus, 
Brandt ; Spiropagurus, St impson; Parapayurus, S. I. Smith (Fig. 183, 
]>. 306). Family (JOENOBITIDAE. Coeuobita, Latreille; Birgus, Leach 
(Fig. 152, p. 262). Family LITHODIDAE. Sub-Family LITHODINAK. 
Lithodes, Latreille : Xeulithodc.i, Milne-Edwards and Bouvier ('Fig. 153, 
p. 262). Sub-Family HAPALOGASTRINAE. ][/tp<(loy<ister, Brandt. 

T R I B E 4. HIPPIDEA. 

Abdomen bent under thorax, symmetrical : rostrum small or absent; 
first legs styliform or sub-chelate ; tail-fan not adapted for swimming. 
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Family ALBUNEIDAE. Albunea, Fabricius. Family H I P P I D A E . 
Hippu, Fabricius ; Remipes, Latreille. 

SECTION 4. BRACHYURA. 

Abdomen small, symmetrical, bent under thorax, tail-fan not 
developed ; carapace fused with epistome at sides and nearly always in 
the middle ; exopodites of maxillipeds with nagella, when present, bent 
inwards; first legs always, third legs never, chelate ; no appendix interna 
on pleopods; uropods rarely present, never biramous ; branchiae gener
ally few. 

T R I B E 1. DROMIACEA. 

Last pair of legs modified, dorsal in position ; female openings on 
coxopodites ; first pleopods present in female ; branchiae sometimes 
numerous ; mouth-frame quadrate. 

S U B - T R I B E 1. DROJIIIDEA. 

Sternum of female with longitudinal grooves ; vestiges of uropods 
usually present; branchiae 14-20 on each side ; eyes completely sheltered 
by orbits ; no linea homolica on carapace. 

Family HOJIOLODROMIIDAE. Homolodromia, A. Milne-Edwards. 
Family DROJIIIDAE. Dromia, Fabricius. Family DYNOMENIDAE. 
Dynomene, Latreille. 

S U B - T R I B E 2. HOMOLIDEA. 

Sternum of female without longitudinal grooves; no uropods ; 
branchiae 8-14 on each side ; eyes not completely sheltered by orbits ; 
linea homolica usually present on carapace. 

Family HOJIOLIDAE. Homola, Leach. Family LATREILLIIDAE. 
Latreilliu, Roux. 

T R I B E 2. OXYSTOMATA. 

Last pair of legs normal or modified ; female openings generally on 
sternum ; first pleopods wanting in female ; branchiae few ; mouth-frame 
triangular, produced forwards over epistome. 

Family DORIPPIDAE. Dorippe, Fabricius ; Ethusa, Roux; Gyclodorippe, 
A. Milne-Edwards. Family RANINIDAK. Eunina, Lamarck. Family 
CALAPPIDAE. Sub-Family CALAPPINAE. . Calappa, Fabricius. Sub-
Family ORITHYINAE. Orithyu, Fabricius. Sub-Family MATUTINAE. 
Matuta, Fabricius. Family LEUCOSIIDAE. Sub-Family LEUCOSIINAE. 
Leucosia, Fabricius ; Ebalia, Leach. Sub-Family ILIINAE. Ilia, Leach. 

T R I B E 3. BRACHYGNATHA. 

Last pair of legs normal, rarely reduced or dorsal in position ; female 
openings on sternum ; first pleopods wanting in female ; branchiae few; 
mouth-frame quadrate. 
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SUH-THIBE 1. BRACHYKHYXCHA. 

Body not narrowed in front ; rostrum reduced or wanting ; orbits well 
formed. 

Family CORYSTIDAK. Corystes, Latreille. Family PORTUXIPAE. 
Sub-Family CAKCIXINAE. Carcinus, Leacli {Card aides, Ratlibun). Sub-
Fainil)r PORTUMXIXAE. Portumnns, Leacli. Sub-Family CATOPTRIXAE. 
Gatoptrus, A. Milne-Edwards. Sub-Family CARrriXAK. Curupa, Dana. 
Sub-Family PORTUXIX'AE. Port amis, Fabricius. Sub-Family CAPHYRIXAE. 
Gaphyra, Guerin. Sub-Family THALAMITIXAE. Thalamita, Latreille. 
Sub-Family PODOPHTHALJIIXAE. Podophthalmus, Lamarck. Family 
POTAMOXIPAE. Sub-Family DECKEXIIXAE. Derkenia, llilgendorf. Sub-
Family PsEUPOTHKTPHrsTXAF. Pseudothelphusa, Saussure. Sub-Family 
POTAMOXIXAE. Potamon, Sayigny ( = Tlielphusa, Latreille). Sub-Family 
TRICHODACTYI.IXAE. Trirhodacty/us, Latieille. Family ATF.LECYCUPAE, 
Sub-Family ACAXTHOCYCUXAE. Acanthocyvlus, Milne-Edwards and Lucas. 
Sub-Family THI IXAE. Thia, Leach. Sub-Family ATEI.KCYCLIX'AE. Atele-
cyclns, H. Milne-Edwards. Family CAXCRIPAI:. Sub-Family CAXCRIXAE. 
Cancer, Linnaeus. Sub-Family PIRIMELIXAE. Pirimela, Leacli. Family 
XAXTHIDAE. Sub-Family XAXTHIXAE. Xantlio, Leach. Sub-Family 
OARPILIIXAE. Carpilius, Leach. Sub-Family ETISIXAE. Etisux, H. 
Milne-Edwards. Sub-Family MEXIPPIXAE. Menippe, de Haan. Sub-
Family OZIIXAE. Ozius, H. Milne-Edwards. Sub-Family ERii'niiXAE. 
Eriphia, Latreille. Sub-Family TRAPEZIIXAE. Trapezia, Latreille. 
Family GONOPLACIPAE. Sub-Family RHIZOPIXAE. L'hv:opu, Stimpson. 
Sub-Family PRIOXOPLACIXAE. Prionoplax, TJ. Milne-Edwards. Sub-
Family GOXOPLACIXAE. Gonoplax, Leach. Sub-Family CARCIXOPLACIXAE. 
Curcinojdax, H. Milne-Edwards. Sub-Family HEXAPOPIXAE. Hexapus, 
de Haan. Family PIXXOTHERIPAE. Sub-Family PIXXOTHERIXAE. Pinno
there*, Latreille. Sub-Family PIXXOTHEREIJIXAE. Pinnotherelia, Milne-
Edwards and Lucas. Sub-Family XEXOPHTHALMIXAE. Xrnophtludmus, 
White. Sub-Family ASTHEXOKXATHIXAE. Asthenogvathus, Stimpson. 
Family PTEXOPI.ACIPAK. Ptenoplax, Alcock and Anderson. Family 
PALICIDAE. Palicus, PT?rrippi (=Cymopolin, Roux). Family GRAPSIPAE. 
Sub-Family PLAGCKIIXAE. Plagusia, Latreille. Sub-Family SESAR-
.MIXAE. Sesarma, Say. Sub-Family GHAPSIXAE. Grapsus, Lamarck ; 
Planes, Bowdich ( = Xaidilogrupsns, H. Milne-Edwards). Sub-Family 
YARI'XIXAE. Varuna, Jl. Milne-Ed wards. Family GECAHCIXIPAE. 
Gecareinus, Leach ; Gardisoma, Latreille. Family OCYPOPIUAE. Sub-
Family MACROPHTHALJHXAE. Mucrophtludmus, Latreille. Sub-Family 
OCYPOPIXAE. Ocypnda, Fabricius (Fig. 155,]). 2G4) ; Gelamnus, Latreille. 
Sub-Family MYCTIRIXAE. ^\fiirtiris, Latreille. Family HAPALOCAR-
CIXIPAE. llapalocarcinns, Stimpson. 

SuiS-TlUBE 2. OXYRHYXCHA. 

Body narrowed in front ; rostrum usually distinct ; orbits generally 
incomplete. 
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Family IIYMEXOSOUIDAE Hymenosoma, Desmarest. Family MAIIDAE. 
Sub-Family INACHIXAE. Inachns, Fabrieius ; Mucrocheira, de Haan ; 
Macropodia, Leach. Sub-Family ACANTHONYCHINAE. Acanthonyx, 
Latreille. Sub-Family PISINAE. Pisa, Leacli ; Hyas, Leach. Sub-Family 
MAIINAE. Maia, Lamarck ( = Mamaia, Stebbiug) ; Periceru, Latrei l le; 
Mithrax, Leach. Family PARTHENOPIDAE. Sub-Family PARTHENOPINAE. 
Parthenope, Fabricius ; Lambrua, Leach. Sub-Family EDMEDONINAE. 
Eumcdonus, H. Milne-Edwards. 
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C H A P T E R XVI 

THE STOMATOPODA 

DIVISION HOPLOCARIDA. 

Order Stomatopoda, Latreille (1817). 

FOR a definition of the Division Hoplocarida, see p. 14 9. 
Historical.—The common and conspicuous Squilla mantis of the 

Mediterranean can hardly have escaped notice in antiquity, and it 
is surprising that it cannot be identified with certainty among the 
Crustacea mentioned by Aristotle. It was described by Kondelet 
(155.")) under the generic name which it still bears. The group 
Stomatopoda, as defined by Latreille in 1817, had practically the 
limits now assigned to it, though some larvae were admitted to 
generic rank along with the adults. By H. Milne-Edwards the group 
was extended to include not only the " Schizopoda," but also some 
larval and adult Decapods (Phyllosoma, Leucifer, etc.). Restricted 
by subsequent writers to the single family Squillidae, the Order has 
generally been ranked along with " Schizopoda " and Decapoda in 
the group Podophthalma, though Huxley and, later, Grobben have 
pointed out the great differences separating the Stomatopoda from 
the other stalk-eyed groups. 

The first details as to the larval metamorphosis of the Order 
were given by F. Muller (lSGi'-O-l). Clans, in a remarkable memoir 
(1871), traced out several developmental series. Later workers, 
especially Brooks (1886) and Hansen (1895), have succeeded in 
referring man}r larvae to the various genera and species of adults. 
I t is to be noted, however, as Hansen has pointed out, that the 
number of specific forms among the larvae exceeds that of the 
known adult species. 

MORPHOLOGY. 

The general appearance of the Stomatopoda is highly character
istic and very constant throughout the group. Its most striking 
features are due to the great development of the abdominal region 
and its appendages, the small size of the carapace, and the large 
and peculiarly formed raptorial limbs. 

319 
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The hody (Fig. 186) is more or less flattened dorso-ventrally. 
The carapace is fused dorsally with at least two of the thoracic 
somites, two others are represented by indistinct vestiges over
lapped by its ' hinder edge, while the last four are free and com
pletely developed. The lateral wings of the carapace project more 
or less horizontally, roofing over on each side a widely open channel 

within which lie the epipodites of the anterior thoracic appendages, 
and which corresponds to the branchial cavity of other forms. 
Anteriorly the carapace does not extend to the front of the head 
(Fig. 187), leaving uncovered two movably articulated segments, 

F I G . IS". 

Anterior par t of body of Sqirilla mantis, from above, a', antennule ; a", antenna ; a.s, 
antennnlar segment of head ; r, carapace ; o.s, ophthalmic segment of head ; r, rostral plate ; 
sc, scale or exopodite of antenna. 

which carry respectively the eyes and the antennules, and which 
are commonly regarded as representing the ocular (o.s) and 
antennular (a.s) somites. A small rostral plate (r), movably 
articulated with the front edge of the carapace, overlies the 
antennular segment. 

That part of the head lying between the point of attachment of 
the antennae and that of the mandibles is much elongated, forming 
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a narrow " neck," which, except for the lateral wings of the carapace 
projecting on either side, recalls the similarly formed "neck" of 
Leucifer and of the Trachelifer-hxvva of Jaxea. The anterior thoracic 
somites are much abbreviated and crowded together. The first and 
second are apparently not distinct from the carapace in the adult. 
The third and fourth are at most represented dorsally b}T small 
sclerites overlapped Iry the hinder part of the earapace. The 
fifth and succeeding thoracic somites are complete, and movably 
articulated. The abdominal somites often increase in width 
posteriorly, and their horizontally extended pleural plates may 
become greatly expanded in certain species. 

The telson (Fig. 188, t) is very broad and its posterior margin 
is generally cut into sharp teeth; it is firmly united to the preced
ing somite in certain species of Gonodadylus (Protosquilla, Brooks). 

Fi<;. 1SS. 

Caudal fan of Stiuilla tiwntix, upper surface, en, endopodite ; ex, exopodite ; 
•p, process from peduncle of uropod ; t, telson. 

The surface of the carapace and of the body-somites is often 
ornamented with longitudinal keels, and the telson is always more 
or less elaborately sculptured. 

Appendages.—The ant ennui es (Fig. 187, a") have an elongated 
peduncle of three segments, which bears three comparatively short 
Hagella. Of these, the two on the outer side spring from a 
common stalk which is unsegmented ; the inner Hagellum is also 
unsegmented for a short distance from its base. 

The antennae (Fig. 1 87, a) have a protopodite of two segments, 
a large exopodite, and a comparatively feeble endopodite. The 
exopodite consists of a small basal segment and an oval mem
branous scale (sc) with setose margins; the endopodite has two 
elongated proximal segments and a short Hagellum. 

The mandibles (Fig. 189, A) carry a slender palp of three 
segments. The oral edge is crescentic and strongly serrate, its 
two cornua corresponding respectively to the incisor and molar 
processes of other Malacostraca. The proximal cornu projects 
upwards into the cavity of the mouth. 

The maxilhdae (Fig. 189, B) have two endites, the distal 
2 1 
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one terminating in a strong curved spine. A vestigial palp is 
present (p). 

The maxillae (Fig. 189, C) have a peculiar and characteristic 
form which cannot be closely compared with that of the corre
sponding appendage in other Malacostraca. They appear to consist 
of four segments, of Avhich the first and second are indistinctly 
separated. 

The first five pairs of thoracic appendages are similar in structure 
and are commonly called maxillipeds, though, as they possess no 
endites or other adaptations for mastication, the name is hardly 
appropriate. Each consists of only six segments (there is no 
evidence to show how these are related to the seven segments 
commonly recognised in other Malacostraca) and terminates in a 

Fio . 189. 

Mouth-parts of Squilla mantis. A, mandible, seen from the inner, or oral, s ide ; B, 
maxil lula; 0 , maxilla, i, incisor process ; m, molar process ; o, papilla bearing opening (of 
maxillary gland ?); p, palp. 

prehensile " h a n d " or sub-chela; there are no exopodites, but 
epipodites (Fig. 190, A. ep) are present on all five pairs in the 
form of discoid membranous plates or vesicles attached to the 
basal segment by a narrow neck. The first pair of limbs (Fig. 190, 
A) are long and slender and the terminal segment is minute; the 
second pair are very massive, forming powerful weapons (Fig. 186, 
th2); the third, fourth, and fifth pairs resemble each other and are 
less powerful. In each case the terminal segment is flexed upon 
the preceding one in such a way that its point is directed forwards, 
an arrangement which recalls the peculiar inverted chela of the 
Amphipod Triscluzostoma. The last three pairs of thoracic limbs 
(Fig. 186, ths) are slender, biramous, and without epipodites. The 
protopodite is very distinctly composed of three segments, of which 
the second is elongated. The inner (and anterior) of the two 
rami is the stouter and consists of two segments; the outer is 
slender and unjointed. According to Claus, the development of 



THE STOMATOPODA 323 

the limb shows the outer branch to be the endopodite and the 
inner the exopodite, the relative positions of the two being reversed 
in the course of development. 

The pleopods (Fig. 190, B, C) arc remarkable in carrying the 
branchial apparatus. The broad and flattened protopodite has 
articulated with it at some distance from each other the endopodite 
and exopodite, each of which is lamellar and membranous and is 
obscurely divided into two segments. From the inner edge of the 
endopodite springs a short appendix interna (?'), bearing a group 
of coupling-hooks. The branchiae (bv) consist of a main stem 
springing from the anterior face of the exopodite near its base, 
extending horizontally inwards, and carrying on its lower edge a 

A, first thoracic appendage of Si/niUa muiitix. B, second pleopod, showing the branchial 
appendage. 0, the samp, after removal of the bianchial filaments, br, branchial appendage ; 
m, endopodite; eji, epipodite ; r.c, exopodite; i, appendix interna. 

series of tufts of ramified branchial filaments. In the female all 
the pleopods are similar, but in the male the first pair have the 
endopodite modified. 

The uropods form, with the telson, a broad tail-fan (Fig. 188). 
The short protopodite runs out into a flattened plate (p) lying 
between and below the rami, divided distally into two sharp teeth. 
The exopodite is distinctly divided into two segments. 

Alimentary System.—The stomach is large and thin-walled and 
is divided into two chambers. Its armature is slightly developed 
as compared with that of most Decapods. The anterior or cardiac 
chamber is large and extends in front of the mouth as far as the 
base of the rostrum. In its posterior wall lie two pairs of rod-like 
sclerites, the upper pair articulating with an unpaired plate which 
forms the Moor of the smaller pyloric chamber and projects as a 
median keel into its cavity. The intestine is very narrow, but 
expands somewhat at about the fifth abdominal somite to form the 
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rectum. A pair of glandular sacs lying in the telson on either side 
of the anus have been observed in the larva and perhaps open into 
the rectum. It is not known whether they persist in the adult. 

The digestive gland is very voluminous. It forms a compact 
mass of glandular tissue closely investing the intestine throughout 
the whole of its length and sending out on each side a series of 
diverticula segmentally arranged corresponding to the last three 
thoracic and the abdominal somites, and it finally terminates in a 
series of ramifjnng processes, which radiate throughout the telson 
and even penetrate into the peduncles of the uropods. I t was 
formerly stated that this gland originated as a series of segmentally 
arranged diverticula from the alimentary canal, and that it com
municated with the intestine by a series of apertures on each side 
throughout its whole length. It appeal's, however, that this is not 
the case*, but that the gland-follicles open into a pair of longitudinal 
ducts which unite to enter the dorsal part of the pyloric chamber 
of the stomach. 

Circulatory System.—The Stomatopoda are unique among the 
Eumalacostraca in possessing an elongated tubular heart extending 
through nearly the whole length of the thoracic and abdominal 
regions, and provided with numerous segmentally arranged pairs of 
ostia. 

The details of the circulatory system have been most fully made 
out in the later larval stages by Claus, but the older accounts of the 
adult by Audouin and Milne-Edwards and by Duvernoy, though 
incomplete, show that no very profound changes occur in the adult. 
The anterior part of the tubular heart, lying in the maxillary region, 
is dilated, and its dorsal wall is perforated by a pair of large ostia. 
Anteriorly, it gives off a median aorta which sends branches to 
brain, eyes, antennules, and antennae, and a pair of antero-lateral 
arteries to the carapace and viscera. Behind the region of the first 
thoracic appendages the heart is of uniform diameter, and bears 
twelve pairs of ostia and fourteen pairs of lateral arteries arranged 
for the most part in correspondence with the segmentation of the 
body. Posteriorly the heart is continued into a short caudal aorta 
running into the telson. 

From one of the lateral arteries of the first pair there originates 
an unpaired arteria descendens, which pierces the ventral ganglionic 
mass between the first and second thoracic ganglia, to communicate 
with a subneural arterjr which underlies the nerve-cord throughout 
its whole length. This subneural artery further communicates 
with the heart by means of its lateral branches, which anastomose 
in the various somites, sometimes on one side, sometimes on both, 
with branches of the lateral arteries. Capillary networks of great 
complexity are formed in the brain and in the ventral ganglia. A 
point of some interest is the unsymmetrical origin of the arteries 
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which supply the rostrum and the dorsal " Zoca "-spine of the larval 
carapace. 

The blood from the respiratory appendages of the pleopods 
passes to the pericardium by a series of afferent canals in the 
abdomen. 

Excretory System.—It is stated by Kowalevsky that the maxillary 
gland is well developed in the Stomatopoda, but no details as to its 
structure appear to have been published. A papilla on the posterior 
surface of the maxilla in Squilla mantis (Fig. 189, C, 0) bears a 
minute terminal pore which may be the aperture of the duct of 
this gland. 

Xerrous System.—The oesophageal connectives are elongated, 
and a postoral antennal commissure is present. The first eight 
pairs of ganglia in the ventral chain are coalesced, but the Remain
ing nine are widely separated. 

Sense-Organs.—The paired eyes are always set on movable 
peduncles and vary greatly in size in the different species. The 
nauplius-eye, often present in the larvae, does not appear to have 
been found in the adult. Sensory filaments are developed on the 
outer branch of the external nugellnm of the antennules. 

fieproductire System.—The testes lie in the abdomen and have 
the form of fine convoluted tubes uniting posteriorly in an unpaired 
piece which lies in the telson and passing anterior^ into the vasa 
deferentia. Each vas deferens opens to the exterior at the end of 
a long penis springing from the inner side of the proximal segment 
of the last thoracic appendage, and differing from the corresponding 
organs of other Malacostraea not only in its great length but also in 
the fact that it is more or less strongly chitinised and is divided by 
a movable articulation about the middle of its length. In the 
posterior thoracic somites lie a pair of convoluted tubular glands 
which in their form and disposition have a remarkable similarity to 
the testes, being united anteriorly by a short unpaired piece and 
continued posteriorly into ducts which traverse the penes along
side of the vasa deferentia and open beside them at the tip. These 
glands and their ducts never contain spermatozoa and their function 
is unknown. The spermatozoa are spherical in form, without pro
cesses of any kind, and appear to be simple nucleated cells. 

The ovaries are, in the mature female, very voluminous and 
closely approximated, so that they appear to form a single-lobed 
mass which extends through the abdomen and as far forward as the 
hinder limit of the carapace. In reality the two ovaries are only 
united, as is the case with the testes, by an unpaired portion lying 
in the telson. The oviducts open near the middle line on the 
sternal surface of the sixth thoracic somite, together with a small 
pocket-like invagination of the integument which functions as a 
reeeptaculum seminis. On the ventral surface of each of the three 
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last thoracic somites of the female lies a glandular mass, sending 
numerous fine ducts to the exterior. This is in all probability to 
be regarded as a cement-gland. 

The eggs are of very small size, and are agglutinated together 
into a cake-like mass which either lies free in the burrow inhabited 
by the female or is carried by means of the last three pairs of 
chelate feet. 

DEVELOPMENT. 

Little is known of the embryonic development of the Stomato-
poda, but their later history is extremely remarkable, on account 
of the prolonged larval life, the complicated metamorphosis, and 
the fact that the larval forms of the various species differ from each 
other more widely than do the adults. The later stages, which 
may reach a great size, form a conspicuous element of the pelagic 
fauna in the warmer seas, and many species were described by the 
older observers as adult animals under several generic names. It 
is very probable, as Hansen points out, that several forms of larvae 
belong to species and even genera which in their adult state are 
still to be discovered. 

Two main types of larvae can be distinguished, corresponding 
to the old genera Erichthus, Latreille, and Alima, Leach, and the 
former can be further subdivided into a number of larval genera, 
Gonerichthus, Lysioerichfhus, etc. 

Though the earlier stages of all these are still very imperfectly 
known, it is certain that great differences exist between them as 
to the degree 'of development at the time of hatching. The 
longest series of larval stages appears to be passed through by 
certain Erichthus-forms, especially by those to which the names 
Lysioerichtlms and Coroniderichthvx have been given (larvae of Lysio-
squilla and Coronida). In the youngest known stage of this series 
(Fig. 191, A) three regions of the body can be distinguished: (1) 
An unsegmented cephalic region bearing the median and paired 
eyes, antennules, antennae, mandibles, maxillulae, and maxillae, 
and giving rise to the great carapace which envelops the greater part 
of the body; (2) a thoracic region of eight somites, all of which are 
free from the carapace, the first five bearing biramous swimming-
feet, while the last three are without appendages; (3) a broad tail-
plate representing the still unsegmented abdomen. In the following 
stages the abdominal somites are successively segmented off in front 
of the tail-plate, which remains as the telson, and their appendages 
at the same time develop in regular order from before backwards, 
the uropods at first not differing from the appendages in front of 
them and not preceding them in order of development. The first 
and second thoracic limbs early lose their exopodites, and the 
second pair become greatly enlarged and assume their characteristic 
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form. The third, fourth, and fifth pairs undergo retrograde changes, 
losing their exopodites and remaining for some time as shapeless 
stumps, only later to resume their course of development into 
chelate limbs. It does not seem to l>e the case, however, as is 
sometimes stated, that they actually disappear. The last three 

Consecutive stages of a larva of the first Erichthu.^-lypo. (According to Hansen, the larva 
represented in C and I) belongs to a dilferent species from those shown in A and 15.) »', 
an t ennu le ; </", antenna ; «•, lirst pleopod ; «•>, uropod ; I-V, first live thoracic appendages; 0-8, 
last three thoracic somites. (After Clans, from Korschelt and l leider 's Embryology.) 

thoracic somites remain for a long time devoid of appendages, and 
it is only at a late stage, when the appendages in front and behind 
are well developed, that rudiments of appendages begin to appear 
on them (Fig. 192). The adult form is only assumed after a 
considerable size has been reached, the carapace diminishing in 
size, becoming coalesced with the anterior thoracic somites, and 
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losing its spines, and the appendages gradually assuming their 
definitive characters. The development of the antennae appears 
to be peculiar in that the endopodite develops as a lateral branch, 

the distal portion of the larval append
age becoming the large exopod. 

In a second series of larval forms of 
the Ericlitlms-ty\>e (Fig. 193), belonging 
to the genera 1'seuderichthus, Gotierichthns, 
etc. (Pseudosquilla and Gonodactyhis), the 
youngest stage known possesses already 
four or five pairs of pleopods, and the 
last six thoracic somites are without any 
trace of appendages. 

The larvae of the Alima-type (Fig. 
194), belonging to the genus Squilla, are 
known to leave the egg at a stage cor
responding with that last described. 
They are distinguished from all the pre
ceding forms by the generally more 
slender body and short and broad cara
pace, and more constantly by differences 
in the armature of the telson and raptorial 
limbs. 

Lister has described a very remark
able larva, which appears to correspond 
to a metanauplius-stage. The form of 
the carapace makes it very probable that 
it belongs to the Stomatopoda, and, if 
so, it shows that some members of the 
order leave the egg at a much earlier 
stage than has hitherto been supposed. 

The great size attained by some of 
these larvae, especially by those of the 
A lima-type, which may exceed two and 
a half inches in length, has given rise to 
the suggestion that they are abnormally 
hypertrophied forms which, by being 
swept out to sea, have been prevented 
from completing their metamorphosis. 
As in the similar cases of the Phyllo-

soma-larvae among Decapods and the Leptocephalus-\a.rva.e of eels, 
however, there appear to be no grounds for accepting this view, 
and it is definitely rejected by Hansen as a result of his extensive 
studies on the group. 

The metamorphosis of the Stomatopoda is of great importance 
in helping to interpi'et the larval forms of the Decapoda. While 

F I G . 192. 

Later larva of the first Erich-
thus-type, a', antennule ; a", arr 
tenna; al-cfi, pleopods; ti<>, uropods 
br, rudiments of gi l ls ; I -Vl l l , tliO' 
racic appendages. (After Claus 
from Korschelt and l leider 's Em-
bryology.) 
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the regular order of differentiation of the somites from before back
wards is preserved, the retarded appearance of the posterior thoracic 
appendages shows the beginning of the process which h:is led to the 
suppression of these somites and appendages in the typical Zoea. 

NOTES ON HABITS, ETC. 

The Stomatopoda are exclusively marine, the adults generally 
inhabiting burrows in the sand or mud of the sea-bottom in shallow 

F I G . 193. 

Larva of the second Krirhthiix-iyixt ( the P*fti<lerichtlui* group). »', antennnle ; «", antenna ; 
a, first pleopod ; «r\ uropod ; ep, epipodite ; 1, 11, first two pairs of thoracic appendages. 
(After Clans, from Rorschelt arid Heider's l-'.iabruologtj.) 

water (up to 180 fathoms), chiefly in the tropics, but extending 
north to Britain and Japan, and south as far as Auckland. Many 
species seem never to wander far from their burrows, into which 
they retreat with great rapidity when alarmed, and are thus seldom 
obtained by the ordinary methods of collecting. The larval stages, 
on the other hand, are exclusively pelagic, of glass-like transparency, 
and occur in great numbers in the plankton of the warmer seas. 
All the Stomatopoda appear to be of active, predatory habits. The 
range in size within the group is about from 38 to .'540 mm. 
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PALAEONTOLOGY. 

The oldest undoubted Stomatopods are found in the Jurassic 
rocks of Solenhofen, and are referred to the genus Sculda, Minister, 
differing in many details from the living forms. Species referred to 
the genus Squilla occur in the Cretaceous deposits of AVestphalia 

Fio. 104. 

Young larva of the Alimtt-type. a', antpnnule ; a", antenna ; oi-n5, pleopods ; I, I I , first 
and second thoracic limbs ; 6-8, last three thoracic somites. (After Brooks, from Korschelt 
and Heider 's Embryology.) 

and the Lebanon, in which latter larvae of the Erichthus-type have 
also been recognised. Species of Squilla also occur in the London 
Clay and other Tertiary deposits. 

AFFINITIES AND CLASSIFICATION. 

Perhaps the most aberrant character of the Stomatopoda, and 
one which separates them not only from the other Malaeostraca 
but from all other Crustacea, is the presence of distinct and 
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movable ophthalmic and antennular " somites." Whatever be the 
morphological value of these segments of the head, there can be no 
doubt that their separation in the Stomatopoda is a secondary and 
not a primitive character. 

The movable rostral plate is a character of some interest from 
its resemblance to that of the Leptostraca; but it is to be noted 
that the spiniform rostrum of the larval Stomatopod is not articu
lated, while, on the other hand, the Decapod Uhynchncinetps shows 
the possibility of the ordinary rostrum becoming divided off by a 
movable joint from the carapace. 

The lamellar epipodites of the first five pairs of thoracic limbs 
recall those of the Syncarida ; the bifurcation of the outer flagellnm 
of the antennules is only paralleled among the Caridean Decapods ; 
the modifieation of the first pair of pleopods in the male may be 
compared with that found in the Euphansiacea and the Penaeid 
Decapods ; the possession of an appendix interna on the pleopods 
is shared by the Leptostraca and the lower Eucarida. Other 
characters, such as the structure of the maxilla and the segmenta
tion of the thoracic limbs, cannot be closely compared with those of 
any other Malacostraca. It seems most probable that the Stomato
poda are a lateral offshoot from the main stem of the Malacostraca, 
of which, in the absence of connecting links, it is as yet impossible 
to determine the exact relations. 

The existing Stomatopoda form a very homogeneous group, 
within which only one family can be recognised, while many of the 
genera arc separated by comparatively slight differences. 

ORDER Stomatopoda, Latreille (1817). 

Family SQUILLIDAE. Squilla, Fabricius (Fig. 18G) ; Lysiosquilla, 
Dana; Pseudosquilla, Dana; Gonodactylus, Latreille ; Coronida, Brooks. 
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Abdomen, 6 ; of Aniphi-
poda, 225 ; of Branehio-
poda, 34 ; of Cirripedia, 
113 ; of Copepoda, 74 ; 
of Cuniacea, 1S4 ; of 
Decapoda, 259 ; of Iso-
poda, 198 ; of Lepto-
straca, 152 ; of Malaco-
straca, 144; of Mysidacea, 
172 ; of Stotnatopoda, 
321 

Abdominal appendages of 
Amphipoda, 232 ; of 
Leptostraca, 156 ; of 
Malacostraca, 146 

Abdominalia, 10S, 139 
Acanthephyra, 311 
Acantliepliyridae, 311 
A canthocope, 207, 219 
Acanthocyclinae, 315 
Acanthocyclus, 315 
Acanthonotozoma, 241 
Acanthonotozomatidae, 241 
Acantlionychinae, 316 
Acanthonyx, 316 
Acanthosoma, 297 
Acanthotelson, 168 
Acartia, 102 
Acctes, 273 
Achtheres, 80, 83, 100, 103 
Acontiophorus, 7S, 79, 103 
Acrothoracica, 1, 106, 108; 

definition, 140 ; mor
phology, 10S 

Adductor muscle of Bran-
ehiopoda, 44 ; of Cirri
pedia, 116 ; of Ostracoda, 
57, 64 ; of Leptostraca, 
157 

Adhesive organ of Bran-
chiopoda, 43 

Acya, 208, 220 
Acycr, 307 
Aeginae, 220 
Acgisthus, 103 

Aeylea, 277, 313 
Aegleidac, 304, 313 
Aestiietascs, 20 ; of Cope

poda, 76, 85 
Actiileus, 102 
Affinities of Amphipoda, 

239 ; of Branchiopoda, 
51 ; of Cirripedia, 138 ; 
of Copepoda, 101 ; of 
Cuniacea, 1SS ; of Deca
poda, 309 ; of Euphansi-
acea, 251 ; of lsopoda, 
218; of Leptostraca, 160; 
of Mysidacea, 181 ; of 
Stomatopoda, 330 : of 
Syncarida, 16S ; of Tan-
aidacea, 194 

Ala of Cirripedia, 111 
Albunea, 265, 314 
Albnneidae, 314 
Alcippc, 115, 117, 120, 

139, 140 
Alcippidae, 140 
Alcirona, 219 
Alcock, 254, 288 
Alepas, 110, 12S, 140 
Alkella, 239, 240 
A lima, 326, 328, 330 
Alimentary system, 14 ; of 

Amphipoda, 233 ; of 
Branchiopoda, 42 ; of 
Branchinra, 9 8 ; of Cirri
pedia, 115 ; of Copepoda, 
52 ; of Cuniacea, 187 ; 
of Decapoda, 279 : of 
Euphausiacea, 247 ; of 
lsopoda, 207 ; of Lepto
straca, 156 ; of Mysi
dacea, 176 ; of Ostracoda, 
63; ofStomatupoda, 323; 
of Syncarida, 166 ; of 
Tanaidacea, 193 

Alpheidae. 258, 311 
Alphcus, 2S2, 2S3. 311 
AmUyops, 173, 181 

333 

Amesopodidae, 220 
Amesopovs, 203, 220 
Avipelisca, 241 
Ampeliscidae, 235, 236, 

241 
Ampharthrandria, 71 ; de

finition, 103 
Amphaskandria, 71, 77 ; 

definition, 102 
Ampliilocliidae, 241 
Amphiluchus, 241 
Anqmion, 311 
Amphioninac, 311 
Amphipoda, 2, 143 ; affini

ties and classification, 
239 ; definition, 224 : de
velopment, 237 ; habits, 
etc.,238; historical notes, 
224 ; morphology, 225 ; 
palaeontology, 239 

Ami>hithoe, 241 
Ampliithoidae, 229, 235, 

241 
Anal respiration in Cope

poda, 82 
A noixtums, 220 
Anamixidae, 241 
A uomixis, 241 
Anaspidacea, 1, 113, 162, 

169 
Anaspidcs, 7, 8, 25, 147, 

162-16S, 169 
Anaspididae, 169 
Ancestral type of Crus

tacea, 26 ; of Malaco
straca, 144 

Anceus, 219 
Anchialina, 182 
Anchialus, ISO, 182 
Ancinus, 220 
Anchtsma, 110, 113, 114, 

115, 138. 140 
Anisopoda, 190 
Annulus ventralis, 291 
Anomalocera, S4, 102 
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Anomopoila, 29, 40 ; defi
nition, 53 

Anomostraca, 162 
Anomura, 253, 309 ; defini

tion, 313 
Anostraca, 1, 29, 39, 4 8 ; 

definition, 53 
Antenna, 11 ; of Amphi-

poda, 228 ; of Branchio-
poda, 35 ; of Cirripedia, 
114 ; of Copepoda, 77 ; 
of Cumacea, 185 ; of 
Decapoda, 265 ; of 
Euphausiacea, 245 ; of 
lsopoda, 198 ; of Lepto-
straca, 152 ; of Malaco-
straca, 144 ; of Mysi-
dacea, 173 ; of Ostra-
coda, 59 ; of Stomato-
poda, 321 ; of Syncarida, 
164 ; of Tanaidacea, 
191 

Autenual gland, 16 ; of 
Amphipoda, 235 ; of 
Decapoda, 285 ; of Eu-
phausiacea, 247 ; of 
Leptostraca, 1 5 6 ; of 
Mysidacea, 178 

Autennular fossa of Bra-
chyura, 257 

Autennule, 1 0 ; of Amphi
poda, 226 ; of Apoda, 
129 ; of Branchiopoda, 
35 ; of Branchiura, 95; 
of Cirripedia, 113 ; of 
Copepoda, 75 ; of Cum
acea, 185 ; of Decapoda, 
264 ; of Euphausiacea, 
244 ; of lsopoda, 198 ; 
of Leptostraca, 152 ; 
of Malacostraca, 144 ; 
of Mysidacea, 173 ; of 
Ostracoda, 58 ; of Stoma-
topoda, 321 ; of Syn
carida, 164 ; of Tanai
dacea, 191 

Anthura, 211, 219 
Anthuridae, 197, 19S, 

205, 216, 219 
Annropodinae, 219 
Anuropus, 207, 219 
Aora, 231, 241 
Aoridae, 235, 241 
Apoda, 1, 106 ; definition, 

140 ; morphology, 12S 
Apodenies in Decapoda, 

263 
Apodidae, 53 
Appendix interna, 147 ; of 

Decapoda, 273 ; of Eu
phausiacea, 247 ; of 

Leptostraca, 156 ; of 
Stomatopoda, 323 

Appendix masculina, 274 
Apseutles, 187, 190, 191, 

193, 194, 195 
Apseudidae, 191, 192, 193, 

194, 195 
Apus, 6, 7, 8, 11, 24 , '26 , 

29, 30, 36, 37-40, 42, 
43, 45, 46, 4S, 50, 53 

Arachnomysinae, 181 
Aruchnomysls, 173, 181 
Arehaeomysinae, 181 
Archaeomysis, 176, 181 
Arcturidae, 197, 204, 212, 

220 
Arcturus, 220 
Aryathona, 220 
Argathoninae, 220 
Argulidae, 104 
Argidus, 72, 95-97, 99, 
, 100, 104 
Arietelltts, 102 
Aristeinae, 278, 304, 311 
Aristeus, 2S8, 2S9, 311 
Aristotle, 71,106, 254, 319 
Avmadillidinae, 220 
Armadillidium, 220 
Armadillo, 220 
A Hernia, 43, 50, 53 
Arthrobranchia, 14, 275 
Arthrostraca, 147 
Artotruyus, 82, 103 
Ascidicolidae, 75, 78, 81, 

89, 103 
Ascidicola, 103 
Asconiscidae, 221 
Asconiscus, 221 
Ascothoracica, 1, 106,107 ; 

definition, 140 ; develop
ment, 127 ; morphology, 
125 

Asellidae, 205, 206, 216, 
219 

Asellota, 196 ; definition, 
219 

Ascllus, 198, 199, 204,208, 
210, 211, 213, 219 

Astacidae, 257, 277, 304, 
312 

AstacUla, 220 
Astacillidae, 220 
Astacura, 253 ; definition, 

312 
Astacus, 264, 278, 282, 

2S3, 2S5, 291, 312 
Asteroeheres, 103 
Asterocheridae, 76, 78, S2, 

84, 103 
Asterope, 59, 62, 64, 66, 

67, 69 

Asteropidae, 69 
Asthenognathinae, 315 
Asthcnoynathus, 315 
Asymmetiica, 106, 1 1 2 ; 

definition, 140 
Atelecyclidae, 315 
Atelecycliuae, 315 
Atclecyclus, 315 
Athanas, 265, 311 
Atya, 311 
Atyidae, 266, 268, 282, 

304, 311 
Atylidae, 241 
Atylus, 241 
Auditory setae, 19 
Audouin, 3, 286, 324 
Aurivillius, 107 
Autotomy, in Amphipoda, 

231 ; in Decapoda, 273 
Axiidae, 313 
Axius, 313 

Baird, 30 
Bairdia, 64, 69 
Bairdiidae, 62, 63, 69 
Balanidae, 115, 140 
Balaninae, 111 
Balanus, 107, 108, 111, 

112, 122, 138, 140 
Barnacle goose, 106 
Barybrote.s, 220 
Barybrotinae, 220 
Basipodite, 7 
Basis, 7 
Bate, C. Speuce, 1S3, 190, 

225, 254 
Batea, 241 
Bateidae, 241 
lkithymlla, 162, 169 
Bathynomus, 198, 199, 204, 

211, 217, 218, 219 
" Bauchwirbel " of Cope

poda, SI 
Bdisarius, 83, 103 
Belon, 254 
Beneden, van, 72, 190 
Benthesicymus, 311 
Benthcuphausia, 245, 246, 

248, 251, 252 
Bentheuphausiinae, 252 
Bernard, 5, 47 
Beyrich ia, 68 
Birgus, 261, 262, 284, 303, 

304, 313 
Boas, 14S, 171, 244, 254, 

256, 259, 268, 274, 309 
Bodotria, 188 
Bodotriidae, 188 
Boeck, 225 
Bomolochidae, 103 
Bomolochus, 103 
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Bonnier, J . , 197, 214, 21f», 
279 

Bopyridae, 20S, 221 
Bopyrina, 212 ; definition, 

221 
Bopvroid stage of Isopoda, 

2 ir> 
Bopijrus, 221 
Boreoniysinae, 182 
llureomysis, 173, 17f>, 176, 

17S, 'ISO, 182 
Borradaile, 25 I, 277, 303, 

309 
Bosmina, 53 
Bosminidae, 53 
Bouvier, 251, 255, 256, 

276, 2S3, 307, 30S 
Bovallius, 196, 225 
Brachygnatki, 253 ; defini

tion, 314 
Brachyrhyncha, 253 ; de

finition, 315 
Brachyura, 253 ; definition, 

314 
Bract of Branchiopoda, 37, 

39 
Brady, 56, 6S, 72 
Brain, 16 
Branchiae,'14 ; of Amphi-

poda, 2:31 ; of Cirripedia, 
1 1 5 ; of Cumacea, 184, 
1S6 ; of Decapoda, 275 ; 
of Euphausiacea,'"246 ; of 
Isopoda, 204 ; of Mysi-
dacea, 175 ; of Ostra-
coda, 61, 64 ; of Sto-
matopoda, 323 ; of Syn-
carida, 165 ; of Tanai-
dacea, 191 

Branchial formulae, 280 
Branchial glands, 2S6 
Bmnchinecta, 17, 30, 38, 

53 
Branchiopoda, 1 : affinities 

and classification, 51 ; 
definition, 29 ; develop
ment, 48 ; habits, etc., 
50 ; historical notes, 29 ; 
morphology, 31 ; palae
ontology, 50 

Branchiostegite of Deca
poda, 255 

Branchipodidae, 53 
llranchipodites, 50 
Branchipus, 10, 15, 18, 24, 

29, 36, 40, 43, 45, 46, 
53 

Branchiura, 1, 71, 100, 
101 ; definition, 104 ; 
development, 99 ; mor
phology, 95 

llauichnropus, 207, 219 
Bresilio, 311 
Bre>iliidae, 311 
Brisson, 3 
Brooks, 21'2, 295, 319 
Bruntz, 116 
Brush-like appendage of 

Ostracoda, t>2 
Buccal frame of Brachyura, 

257 
Bndde-Lund, 196 
Bullar, J. V., 197 
Burmeister, 91 , 107, 147 
lijlthntrrphes, 54 

L'ahimps, 221 
Cabiropsidae, 221 
Calanidae, 102 
Cain nils, S, 12, 13, 73, 74, 

SS, 89, 102 
<'alapj/a, 314 
Calappidae, 314 
Calappinae, 314 
Caheoli of Amphipoda, 237 
(Jaligidae, 76, 91, 103 
Culiyus, 72, S3, 103 
Calliaaassa, 256, 283, 301, 

307, 313 
Callianassidae, 313 
('al/ianidca, 271, 313 
Callia.ds, 301 
Oalliopiidae, 241 
('alliopius, 241 
Calucalaiuis, 75. 102 
Calocaris, 301, 313 
Calyptoniera, 29 ; defini

tion, 53 
(\di/ptopis-ntage of Eu-

phausiacea, 249 
Cainharus, 291, 312 
(Jampecopea, 220 
Campylaspis, 185, 186, 188 
('anccr, 3, 254, 315 
('aneerilla, 82, 103 
Cancridae, 315 
Oancrinae, 315 
Cancrion, 215, 221 
(Jandaeia, 102 
Candaciidae, 102 
Canthocamji/ns, 103 
Canu, S6, 101 
< '(tphi/ra, 315 
Caphyrinae, 315 
Capitulum of Cirripedia, 

109 
Caprclla, 224, 227, 233, 

242 
Caprellidae, 226, 231, 232. 

233, 236, 242 
Caprellidea, 224 ; defini

tion, 242 

Carapace, 6 ; of Branchio
poda, 31 ; of Branchiura, 
9 5 ; of Cumacea, 184 ; 
of Decapoda, 255 ; of 
Kuphausiaeea, 242 ; of 
Leptostraca, 151 ; of 
Malacostraea, 144 ; of 
My.sidacea, 171 ; of Os
tracoda, 50 ; of Sto-
matopoda, 320; ol'Tanai-
dacea, 191 

Carcinides, 315 
Careininae, 315 
Carcinoplaciuae, 315 
('urciao[ihix, 315 
Curciiius, 303, 305, 315 
('ardi.fo/na, 284, 315 
Caridea, 253 ; definition, 

311 
Cariilina. 266, 277, 311 
Caridoid fades of ^lalaeo-

straca, 144 
Carina of Cirripedia, 110 
Carino-lateral plates of 

Cirripedia, 111 
Carpenter, 218 
Carpiliinae, 315 
('arpilius, 258, 315 
Carpopodite, 146 
Carpus, 116 
Caru/ia, 315 
Carupinae, 315 
Cassidina, 204, 220 
< Castration, parasitic, 292 
Catometopa, 290, 310 
L'atophratjina.s, 111, 140 
Catoptrinae, 315 
<1at<>ptriis, 3 1 5 
Caudal furca, 7, 35 (see 

Furca) 
Caullery, _M.. 214 
Cavolini, 254 
Cement glands, 20 ; of 

Cirripedia, 116 
f'ciitropinje.s, 77, 102 
Centropagidae, 83, 99, 102 
Cephalic flexure of Deca

poda, 257 
Cephalogaster, 20S 
Cerataspinae, 278, 310 
Cerataspis, 279. 2S0, 310 
Ceraliocaris, 159. 160 
Ceratocuma, 188 
Ceratocumidae, 188 
Ceratothoa, 220 
Camps, 232, 240, 242 
Cervical groove of Deca

poda, 256 ; of Synearida, 
163 ; of Mysidacea, 171 

Cercinia, 103 
(Jetochilus, 88 
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Chaetilia, 220 
Chaetiliidae, 220 
Chalimus, 91 
Chelipeds, 271 
Chelura, 241 
Chehiridae, 241 
Ghiridotea, 199, 202, 208, 

210, 220 
Chirocep/ialits, 36, 39, 53 
Chirostylus, 313 
Chondraeanthidae, 82, 92, 

103 
Ohondracanthus, 86, 103 
Choniostvma, 103 
Chouiostomatidae, 86, 93, 

103 
Ghunopeltis, 104 
Chtbamalidae, 140 
Chthamaliiiae, 111 
Chthamcdus, 112, 140 
Chun, 19, 244 
Ghydorus, 53 
Circulatory system, 15 ; of 

Aniphipoda, 234 ; of 
Brancliiopoda, 43 ; of 
Branehiura, 98 ; of Cirri-
pedia, 115; of Copepoda, 
82 ; of Cumacea, 187; 
of Decapoda, 283 ; of 
Euphausiacea, 247 ; of 
Isopoda, 208 ; of Lepto-
straca, 156 ; of Mysi-
dacea, 177; of Ostracoda, 
64 ; of Stomatopoda, 32 ; 
of Syncarida, 166 ; of 
Tanaidacea, 193 

Cirolana, 198, 199, 219 
Cirolaniuae, 198, 216, 219 
Cirrhipedes, 107 
Cirri of Cirripedia, 114 
Cirripedia, 1 ; affinities and 

classification, 138; defini
tion, 106 ; development, 
121 ; habits, etc., 137 ; 
historical notes, 106 ; 
palaeontology, 138 

Cladocera, 1, 29, 40, 49 ; 
definition, 53 

Cladocopa, 1, 56 ; defini
tion, 69 

Claspers, 11 
Classification of Amphi-

poda, 239 ; of Brancliio
poda, 52 ; of Cirripedia, 
138 ; of Copepoda, 101 ; 
of Cumacea, 188; of De
capoda, 309 ; of Euphau
siacea, 251 ; of Isopoda, 
218 ; of Leptostraca, 
160 ; of Malacostraca, 
147 ; of Mysidacea, 1 8 1 ; 

of Ostracoda, 68 ; of 
Stomatopoda, 330 ; of 
Syncarida, 16S ; of Tan
aidacea, 194 

Clans, 3, 7, 10, 30, 36, 37, 
52, 56, 67, 72, 76, 77, 
79, 85, 88, 98, 101, 107, 
146, 147, 151, 190, 191, 
194, 213, 225, 240, 244, 
249, 254, 275, 292, 319, 
322, 324 

Clausia, 103 
Clausidiidae, 103 
ClaushUum, 103 
Clausiidae, 103 
Clibanarius, 313 
Olistosaccus, 130, 131, 141 
Glypeoniscus, 221 
Clytemnestra, 103 
Coelom, 16 
Coenobita, 2S4, 288, 303, 

304, 313 
Coenobitidae, 259, 261, 313 
CoIomastigidMe, 241 
Colomastix, 241 
Conimensalism of Decapoda, 

304 
Compartments of Cirri

pedia, 111 
Complemental males, 107, 

118, 132 
Conchoderma, 115, 116, 

117, 140 
Qonchoecia, 58, 60, 69 
Conchoeciidae, 69 
Conchostraca, 1, 29, 39, 

49 ; definition, 53 
Conilera, 210, 219 
Copepoda, 1 ; affinities and 

classification, 101 ; de
finition, 71 ; habits, etc., 
99 ; historical, 71 

Copepodid stages of Eu-
copepoda, 88 

Copttia, 103 
Copulatory appendages of' 

Branehiura, 97 ; of Cope
poda, 81 ; of Decapoda, 
274 ; of Euphausiacea, 
247 

Oorallana, 219 
Corallaninae, 219 
Cornea, 18 
Corneagen cells, 18 
Ooronida, 326, 331 
Ooronidericht/ms, 326 
Coronula, 112, 140 
Corophiidae, 229, 235, 241 
Corophium, 234, 241 
Corycaeidae, 82, 83, 84, 

100, 103 

Corycaeus, 85, 103 
Corystes, 315 
Corystidae, 279, 315 
Coutiere, 146, 267, 277, 

283, 288, 291, 309 
Coxa, 7 
Coxal glands of Aniphi

poda, 235 
Coxal plates of Isopoda, 

198, 202 ; of Aniphi
poda, 226, 230 

Coxopodite, 7 
Crangon, 276, 287, 311 
Crangonidae, 266, 268, 273, 

311 
Cmngopsis, 181 
Oressa, 241 
Cressidae, 241 
Crinoniscidae, 221 
Crinoniscus, 221 
Crista dentata, 269 
Cruregens, 219 
Crustacea, definition, 2 
Cryptoniscan stage of Iso

poda, 214 
Cryptoniscina, 212 ; defini

tion, 221 
Cryptophialidae, 140 
Cryptophialus, 107, 114, 

115, 139, 140 
Crystalline body, 18 
Cteuopoda, 29, 40 ; defini

tion, 53 
Gubaris, 220 
Cuma, 183, 188 
Cumacea, 2 ; affinities and 

classification, 188 ; defi
nition, 183 ; develop
ment, 187 ; habits, etc., 
187 ; historical notes, 
183 ; morphology, 183, 
187 

Cuvier, 3, 107 
Cyamidae, 226, 230, 231, 

233, 242 
Cyamus, 224, 230, 231, 

232, 242 
Cyathura, 211, 219 
Gyclaspis, 188 
Cyclestheria, 48, 50, 53 
Cyclodorippe, 314 
Cyclometopa, 310 
Cyclopidae, 76, 79, 83, 

100, 103 
Cyclops, 11, 71, 72, 73, 76, 

78, 79, 84, 86, 103 
Cyclops-stages of Eucope-

poda, 88 
Cyclosphaeroma, 218 
Cylindroleberis, 69 
Cyllopodidae, 241 
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Cyllopus, 241 
Gynunloce, 220 
Gymvjiolia, 315 
Gymotlwa, 220 
(Jymothoidae, 1 l»*i, 203, 

'204, 20S, 209. 216, 219 
Cyniotlioinae, 212, 213, 

220 
< 'yprididae, 57. U0, 02, 

"03, 04, 67, 69 
Gi/pridina, 58, 59. Of. 02, 

' 03, 65. OS, 69 
('ypridinidae. f>7, 59, 01, 

*64, 05, 06, 67. 69 
Oypridopsidae, 69 
Cypridojisis, 69 
Gypris, 18, 57, 07, 69 
fypris-s.ta.gL; of Ascotho-

raciua, 127 ; of ( ' im
pedes, 24, 107, 121 ; 
of Rhizocephala, 133 

Cyproniscidae, 221 
Cyjtroaiscus, 221 
Oyrtopia-atn.ge of Euphau-

siacea, 249 
Cystisomo, 241 
Cystisomatidae, 241 
Gythere, 08, 69 
Cythereis, 57, 61, 69 
Gytherdla, 58, 59, 60, 62, 

69 
Cytherellidae, 67, 69 
Cytheridae, 57, 58, 61 02, 

66, 07, 69 
('zerniavsky, 181 

Jhictylerythrops, 172, 181 
Pactylopodite, 146 
Dactyl us, 140 
Dajidae, 221 
Ihijvs, 221 
Dana, 72, 190. 224, 244, 

249 
Donaliii, 221 
bn/ihnia, 20, 29, 33, 40, 

53 
Daphniidae, 53 
Dart of Rhizocephala, 135 
Darwin, 107, 108, 111, 

115, 116, 117, 118, 123, 
128, 129, 139 

]Mrwinula, 58, 07, 69 
Darwinulidae, 02, 69 
Deeapoda, 2, 143 ; affinities 

and classification, 309 ; 
definition, 253 ; develop
ment, 292 ; habits, etc., 
303 ; historical notes, 
254 : morphology, 255 ; 
palaeontology, 306 

herkenia, 315 

Deekeniinae, 315 
l)e Geer, 72 
Delage, 107, 132, 133, 135, 

197. 225 
Delia Valle, A., 225 
Deiidrobranchiate, 277 
lh'iidrtHjnster, 125, 126, 

127, ' l28, 140 
Dendrogastridae, 140 
Dermal glands, 20 (see 

Clauds) 
l)esniosoina, 219 
Deuterocerebruin, 17 
Development of Aniphi-

poda, 237 ; of Ascotho-
racica, 127 ; ofBranchio-
poda, 48 ; of Branchiura, 
99 ; of C'irripedia, 121 ; 
of (Jumacea, 187 ; of 
Deeapoda, 292 ; of 
Kucopepoda, 87 ; of 
Euphausiacea, 249 ; of 
Isopoda, 213 ; of Lepto-
straea, 158 ; of Ostra-
eoda, 67 ; of JMysidacea, 
179 ; of Rhizocephala, 
133 : of Stomatopoda, 
326 ; of Tanaidaeea, 
194 

J)e.camiite, 241 
Dexaniinidae, 241 
iJiai.cis, 102 
Diaptomus, 102 
Diastylidae, 188 
Diastylis, 184, 185, 186, 

188 
Iiiustylokles, 185, 188 
/Jichelasj)is, 110, 140 , 
Dichelestiidae, S3, 103 

, Itichelestivm, 103 
Digestive gland, 15 
Dimorphism, sexual, 21 ; 

in Deeapoda, 291 ; in 
Tanaidaeea, 194 

hinmccus, 103 
Diporodelphya, 86 
Doflein, 19 
Dohrn, 123, 183 

', Dolops, 95, 104 
j Doi-ippe, 314 
I Dorippidae, 290. 314 

I)u>-iipu(j)is, 75, 103 
Dorsal organ of Amphipoda, 

237 ; of 1'ranchiopoda, 
43 ; of Isopoda, 213 ; of 
Alysidacea, 180 ; of Syn-
carida, 164 : of Tanai
daeea, 194 

Dromia, 283, 314 
Dromiacea, 253 ; definition. 

314 

Dromiidae, 250. 289, 290, 
308, 314 

Dromiidea, 253 ; definition, 
314 

l)romiopsis, 308 
Du.plorbis, 130, 131, 133, 

141 
Duvenioy, 324 
Dwarf males of C'irripedia. 

117 
hynavieae, 220 
hynomene, 314 
Dynomcnidae, 30S, 314 

Kbalia, 314 
Ectinosoma, 103 
Edrioplithalma, 3, 147 
Edwards (see Milne-

Edwards) 
EiwMxius, 277, 305, 313 
Ekman, 36 
Elaphocaris, 297 
Elminil's, 111, 140 
Embryology, 22 
Endites, 37 
Endophragnial system, 203 
Endopodite, 7 
Endoskeleton of Branchio-

poda, 44 
Endostonie of Brachyura, 

257 
End-sac, 16 
Enteroynathus, 90, 95, 103 
Entomostraca, 3. 27 
Entoniscidae, 208, 217,221 
Entmiiscus, 221 
Entosternite of Branehio-
• poda, 44 ; of Deeapoda, 

263 
Ephippium of Cladocera, 48 
Epicarid stage of Isopoda, 

214 
Epicaridea, 190; defini

tion, 220 
Epimeral suture, 250 
Epimeron, 4 (footnote) 
Epipodite, 8 ; of Cuinacea, 

1S6 ; of Deeapoda, 275 : 
of Euphausiacea, 246 ; of 
Isopoda, 199 ; of Lepto-
straca, 154 ; of .Malaco-
straca, l 140 : of Mysi-
daeea, 175 ; of Sto-
matopoda, 322 : of Syn-
carida, 105 ; of Tanai
daeea, 192 

Epistoiiie of Deeapoda. 257 
Ergasilidae, 103 
Eryasilns, 103 
Ericlitldna, 296 
Erichthus, 326, 330 

http://fypris-s.ta.gL
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Eriphia, 315 
Eviphiiuae, 315 
Eryma, 307 
Eryou, 307, 312 
Eryonidae, 288, 312 
Eryonidea, 253, 304 ; de

finition, 312 
Erythrojis, 181 
Estheriu, 16, 32, 38, 40, 

49, 50, 53 
Ethvsu, 314 
Etisinae, 315 
Etisus, 315 
Eucalanvs, 79, 82, 83, 85, 

102 
Eucarida, 2, 1 4 3 ; defini

tion, 149 
Euchaeta, 102 
Euchaetvmera, 176, 181 
Eucopepoda, 1, 71 ; defini

tion, 102 ; development, 
87 ; morphology, 73 ; 
parasitic, 89 

Encopia, 181 
Eucopiidae, 173, 174, 175, 

176, 181 
Eudurellu, 188 
Eukyphotes, 259 
Eumalacostraca, 1, 143 ; 

definition, 148 
Eumedoninae, 316 
Eumeclonus, 316 
Eupagurinae, 313 
Eiqmgurus, 286, 302, 313 
Eiqihausia, 244, 248, 251, 

252 
Euphausiacea, 2, 143 ; 

affinities and classifica
tion, 251 ; definition, 
^44 ; development, 249 ; 
habits, etc., 251 ; his
torical notes, 244 ; mor
phology, 244 

Euphausiidae, 252 
Euphausiinae, 252 
Eurycercus, 53 
Eurycope, 219 
Eurydice, 219 
Enrydiciuae, 219 
Eusiridae, 241 
Eusirus, 241 
Euthemis/o, 241 
Evadnc, 54 
Excorallaiia, 219 
Excorallaninae, 219 
Excretory system, 16 ; of 

Amphipoda, 235 ; of 
Branchiopoda, 43 ; of 
Branchinra, 98 ; of Cirri-
pedia, 116; ofCopepoda, 
83 ; of Cnmacea, 187 ; 

of Deeapoda, 285 ; of 
Euphansiacea, 247 ; of 
fsopoda, 210 ; of Lepto-
straca, 156 ; of Mysi-
dacea, 178 ; of Ostracoda, 
64 ; of Stomatopoda, 
325 ; of Syncarida, 166 ; 
of Tanaidacea, 193 

Exites, 37 
Exopodite, 7 
Exoskeleton, 4 
Eyes, 17 ; of Amphipoda, 

"236 ; of Branchiopoda, 
46 ; of Branchinra, 98 ; 
of Cirripedia, 117 ; of 
Cnmacea, 184 ; of Deea
poda, 287 ; of Eucope
poda, S4 ; of Euphausi-
acea, 248 ; of Isopoda, 
211 ; of Mysidacea, 178; 
of Ostracoda, 6 6 ; of 
Stomatopoda, 325 ; of 
Syncarida, 166 

Eye - stalks (see Ocular 
peduncles) 

Fabricius, J . C , 254 
Fabricius, O., 151 
Facial region of Brachyura, 

258 
Faxon, 254, 255, 291 
Filamentary appendages of 

Cirripedia, 115 
Fischer, 30 
Flabellifera, 196; defini

tion, 219 
Flabellum of Branchio

poda, 39 
Flagellum of Branchiura, 96 
Fossil Crustacea, 25 (sec 

Palaeontology) 
Fowler, 107 
Fracture-plane in Caprel-

lidae, 231 ; in Deeapoda, 
273 

Frena, ovigerous, of Cirri
pedia, 115 

Fritsch, A., 167 
Frontal appendages of 

Branchiopoda, 36 
Frontal band of Copepoda, 

91 
Frontal filaments of Cirri

pedia, 123 
Frontal organs of Branchio

poda, 46 ; of Copepoda, 
85 ; of Deeapoda, 292 ; 

Frontal plate of Brachyura, 
257 

Frontal tentacle of Ostra
coda, 66 

Furca, 7 ; of Branchio
poda, 35 ; of Cirripedia. 
113 ; of Copepoda, 75 ; 
of Leptostraca, 152 ; 
of Ostracoda, 58 

Fare ilia-stage of Euphau
siacea, 249 

(j'aluthea, 313 
Galatheidae, 313 
Galatheidea, 253 ; defini

tion, 313 
Galatheinae, 313 
Gainmaridae, 231, 235, 241 
Gammaridea, 224 ; defini

tion, 240 
Gamuiarina, 224 
(jammarus, 225, 235, 238, 

239. 241 
Gampstiny.c, 167, 16S 
Gasucuns, 168 
Gastric mill, 14 
Gastrolith, 282 
Gastrosaccinae, 182 
Gastrusuccus, 172, 182 
Ocbia, 313 
Gecarcinidae, 304, 315 
Gccarcinus, 315 
Gelasimus, 263, 315 
Genital valves of Cope

poda, 81 
Gerstaeoker, 190, 225 
Giard, A., 197, 214, 255T 

292 
Giesbreeht, W., 72, 73, 76, 

79, 85, 86, 90, 101, 102 
Giyantocypris, 57, 67, 69 
Gills (see Branchiae) 
Gland, antennal, 16 
Gland, maxillary, 16 
Glands, 20 ; of Amphi

poda, 235 ; of Branchio
poda, 43 ; of Branchi
nra, 98 ; of Cirripedia, 
116 ; of Copepoda, S3 ; 
of Ostracoda, 64 ; of 
Tanaidacea, 193 

Glyphaeidae, 307 
Glyphocranyon, 311 
Glyphocrangonidae, 311 
Glyptonotus, 220 
Gnathia, 200, 208, 218,. 

219 
Gnathiidae, 197, 204, 205, 

219 
Gnathobase, S, 39 
Giuithophausia, 172, 173. 

174, 175, 176, 178, ISO' 
181 

Gnathophyllidae, 311 
Gnathophyllum, 311 
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Gnatliopod, 1 16 ; of 
Anipbijioda. 230 ; ot 
Mysidaeea, 171 

Gnathostomata, 101 
Gonads, 21 
Gonerichlhvs, 326, 328 
Gonoduclylus, 321, 328. 

331 
Gonoplacidac, 315 
Gonoplaeinae, 315 
Gonoplux, 315 
Goodsir, II.. 183 
Grapsidae, 304, 315 
Grapxinae, 315 
Grapsiis, 315 
Green gland, 16 
Groljben, 84, 147, 1(32, 

319 
Groom, 107 
Gruvel, 107 
Gurney, R., 211 
Gijye, 203, 221 
Gyiimoniera, 29, 40 ; de-

linition, 54 
Gynmoplea, 71 ; definition, 

102 

l laan, W. de, 254 
Habits, etc., of Ampliipoda, 

238 ; of Branehiopoda, 
50 ; of Cirripedia, 137 ; 
of Copepoda, 99 ; of 
Cumaeea, 187 ; of Deea-
poda, 303 ; of Eupliau-
siaeea, 251 ; of Isopoda, 
21G ; of Leptostraca. 
159; ol'.Mysidaeea, ISO ; 
of Ostraeoda, G7 ; of 
Stoniatopoda, 329 ; of 
Syncarida, 1G7 ; of 
Tanaidaeea, 194 

llaemoeera, 93, 103 
Haemocoel, 15 
Halocypridae, 57, GO, 61, 

G2, 66, G7, 69 
Ihdimjpris, 63, 69 
Hansen, 7, 72, 78. 79, 

107, 129, 130, 145, 14G, 
14S, 152, 154, 156, 171, 
173, 174, 1S3, 191, 197, 
198, 218, 225, 229. 240, 
2GG, 27G, 288, 319, 32G, 
328 

J/ansenomysis, 178, 181 
Ilapaloearcinidae, 305, 315 
J/apaloearciiius, 315 
lldjialot/aslcr, 313 
Hapalogastrinae, 313 
J/itploj)hlhalmu.t. 220 
Ilaplopoda, 2 9 ; defini

tion, 54 

Harpacticidae, 75, 7G, 78, 
7'.», 8 ] , S3, S7, 99, 103 

J/ttrporliats, 103 
Hatschek, 27 
Ilaustoriidae, 241 
llausturiiis, 241 
Head-region of Crustacea, 4 
Heart, 15 (see Circulatory 

system) 
lleider, 22 
llellerin, 220 
Heinioniscidae, 211, 221 
lle>inoniscns, 208, 212, 221 
Hendersou, 254 
Hepatic caeca (see Ali

mentary system) 
Hepato-panereas-, 15 
I-lerbst, J . F. W., 254 
Hermaphroditism, 21 ; in 

Cirripedia, 117 ; in Deca-
poda, 292 ; in Isopoda. 
212 

Herpyllobiidae, S2, 93, 104 
lierpyllalrinx, 104 
Ileterarthrandria, 71, 7G ; 

definition, 102 
J/elrrocarpits, 259, 2S8, 

311 
Helerocopf, £6, 102 
Ileteromysinae, 181 
lleleromysis, 175, 181 
lleterorhtdidus, 102 
llelerottinuis, 193, 195 
llexapodinae, 315 
lle.eupus, 315 
Hippo, 314 
Ilippidae, 314 
Hippidea, 253 ; definition, 

313 
Uippolyle, 2GG, 287, 311 
Hippolytidae, 311 
Historical notes, 2 ; 

Ampliipoda, 224 ; 
Branehiopoda, 29 ; 
Cirripedia, 10G ; 
Copepoda, 71 ; on 

on 
on 
on 
on 

Cu
maeea, 1 S3 ; on ]>eea-
poda, 254 ; on liuplian-
siacea, 214 ; on Isopoda, 
196 ; on Leptostraca, 
151 ; on Mysidaeea, 
171 ; on Ostraeoda, 5 6 ; 
on Stoniatopoda. 319 ; 
on Syncarida, 1G2 ; on 
Tanaidaeea, 190 

Hock, 107, 116 
llolognatliidae, 220 
Ilitloijiudhun, 220 
llolopediidae, 53 
flaliipedii'iii, 53 
Holt, 178, 181, 218 

llomums, 282, 291, 299, 
300, 312 

llnmnla, 314 
Homolidae. 25G, 308, 314 
Homolidea, 253 ; defini

tion, 314 
llmnolodromio, 314 
Ilomolodromiidae, 27S, 

304, 307, 314 
J/nmolopxis, 30S 
Iloplocarida, 2, 143 ; de

finition, 149 (sen Sto
niatopoda) 

llvploparia, 307 
lloplophoridae, 2G8, 288, 

301, 311 
Uoplophorus. 311 
Huxley, 42, 148, ISO, 

255, 256, 319 
llyaldla, 239, 241 
Ilyvs, 316 
llymenocaris, 159 
Ilymenocera, 265, 311 
llymenocerinae, 311 
Ilymenosomu, 316 
llyinenosomidae, 316 
J/ypena, 230, 241 
Hyperiidae, 241 
llyperiidea, 221 ; delini 

tion, 241 
Ilyperina, 221 
Hyperiopsidae, 241 
//yjierioji.iis, 241 
Hypodermic impregnation 

in Isopoda, 213 
Hypostoma, 7 

Ibiicus, 312 
lhl<t, 116, 119, 120. 140 
leoimxiopsis, 260, 313 
Idulea, 202,. 205, 209, 

220 
ldoteidae, 202, 208, 220 
Idya. 103 
Ilia, 314 
lliinae, 314 
llyncrypins, 53 
Inaehiuae, 316 
Inaeluis, 316 
litgnlfiello, 225. 226, 231, 

233, 210, 242 
lligolfiellidae, 242 
Ingolfiellidea, 224 : defi

nition, 242 
Ingolfiellina, 225 
l.soeu, 241 
Isaeidae, 241 
Isehiopodite, 1 16 
Ischium, 1 16 
Isokerandria, 71. 102 ~ de

finition. 103 
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lsopoda, 2, 143 ; aber-
rantia, 190 ; ailinities 
an<l classification, 218 ; 
definition, 196 ; develop
ment, 213 : habits, etc., 
216 ; historical notes, 
196 ; morphology, 198 ; 
palaeontology, 218 

Jaera, 193, 202, 213, 219 
Janiru, 203, 219 
Ju.isa, 241 
Jussidae, 235, 241 
Jaxea, 301, 313 
Jordan, 1L, 167 
•Jnrine, 30, 72 

Kaempferia, 306 
Kentrogon-stage of Rliizo-

cephala, 135 
Kishinouye, 292 
Knipowitsch, 107 
Kochlorine, 140 
Kochlorinidae, 140 
Koehler, 117 
Kolcolcpas, 139, 140 
Koonnnga, 25, 147, 162-

167, 169 
Koonungidae, 169 
Korschelt, 22 
Kowalevsky, 325 
Krithe, 64, 69 
Krohn, 107 
Kiiiyer, H., 72, 183, 224 

Labrnm, 7 ; of Cirripedia, 
114 ; of Copepoda, 78 ; 
of Ostracoda, 59 

Lacaze-Duthiers, 107 
Laeniodipoda, 224 
Lafystiidae, 241 
Lafystius, 241 
Lagena of Khizocephala, 

131 
Lamarck, 3, 72. 107 
Lambrns, 316 
Lampropidae, 188 
Lamprops, 185, 188 
Lanceola, 241 
Laneeolidae, 241 
Lankester, 4, 9. 30, 40, 

42, 43, 45 
Laonedia, 313 
Laomediidae, 313 
Laophonte, 103 
Laphystiopsidae, 241 
Laplcystiupisis, 241 
Lateral plates of Cirripedia, 

110 
Latona, 36, 53 

Latreille, 3, 27, 29, 30. 52, 
147, 171, 190, 196, 224, 
254, 309, 319 

Latreilliu, 314 
Latreilliidae, 314 
Latrentes, 311 
Laura, 107, 125, 126, 

127, 140 
Lanridae, 140 
Leach, 3, 147, 151, 190. 

196 
Leander, 311 
Leenwenhoek, 71, 72 
Lepadidae, 140 
Lepas, 3, 107, 108, 110, 

114, 116, 117, 123, 124 
125, 138, 140 

Lepeehin, 1S3 
Lepcrditia, 6S 
Lepidurus, 9, 12, 31, 53 
Leptochelia, 193, 194, 195 
Leptudora, 33, 34. 36, 40, 

42, 43, 45, 49, 50, 54 
Leptoniysinae, 181 
Lejjtomysis, 181 
Leptostraca, 1, 143 ; ailini

ties and classification, 
1 60 ; definition, 148, 
151 ; development, 158 ; 
habits, etc., 159 ; his
torical notes, 151 ; 
morphology, 151 ; palae-
ontologv, 159 

Lernaea, ' 3, 72, 91, 92, 
103 

Lernaeidae, 91, 103 
Lernaencera, 81, 100, 103 
Lernneodincus, 131, 141 
Lernacopoda, 103 
Lernaeopodidae, 80, 90, 92, 

103 
Lemanthropus, 15, 83,103 
Leueifer, 273, 275, 2S7-

291, 295, 296, 298, 311 
Leuciferinae, 311 
Lcucon, 188 
Leuconidae, 1S5, 188 
Leucosia, 314 
Lencosiidae, 279, 314 
Leucosiinae, 314 
Leucothoe, 231, 241 
Lencothoidae, 241 
Leydig, 30, 46 
Lichomolgidae, 103 
Lichomulgus, 103 
Ligia, 208, 209, 213, 220 
Ligidium, 210, 220 
Ligiidae, 205, 206, 212, 

220 
Lill.jeborg, 31, 107, 183 
Lilljeborgia, 241 

Lilljeborgiidae, 241 
Limbs, general morphology, 

7 
Lim.nad.ia, 44, 53 
Linmadiidae, 53 
Limnetis, 35, 40, 49, 53 
Liiiinocaridina, 277, 311 
Limnoria, 220 
Linmoriinae, 220 
Linea anomurica, 256 ; 

droiniidica, 256 ; homo-
lica, 256 ; thalassinica, 
256 

Linnaeus, 2, 72 
Linuparus, 307, 312 
Lipomerism, 4 
Liriopsidae, 211, 217, 221 
Liriopsia, 221 
Lister, J . J . , 328 
Lithodes, 313 
Lithodidae, 261, 273, 275, 

313 
Lithodinae, 313 
Lithotrya, 13S, 140 
Liver, 15 (see Alimentary 

system) 
Longipedia, 103 
Lophogaster, 181 
Lophogastridae, 173, 174, 

175, 176, 181 
Loricula, 109, 110, 13S 
Lower lip, 7 ; of Amphi-

poda, 229 ; of Branchio-
poda, 36 ; of Copepoda, 
78 ; of Ostracoda, 59 ; 
of Tanaidacea, 191 ^ 

Lncicutia, 102 
Lucifer, 311 
Luminous, organs, 21 ; of 

Copepoda, 83 ; of Deca-
poda, 288; of Euphau-
siacea, 248 ; of Mysi-
dacea, 174 ; of Ostracoda, 
64 

Lutken, 72 
Lynceidae, 42, 44, 53 
Lynceus, 53 
Lyneodaplniiidae, 42, 53 
Lysianassa, 240 
Lysianassidae, 237, 240 
Lysiuerichthus, 326 
Lysiosquitlu, 326, 331 

Macrocheira, 257, 258, 306, 
316 

Macrocypris, 60, 61, 63 
Macromysis, 181 
Macrophthalminae, 315 
Mucrophthcdmus, 263, 264, 

315 
2/acropodia, 316 

http://Lim.nad.ia
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Mo.crothrix, 53 
Maerura, 309, 310 
Maia, 316 
Maiidae, 316 
Maiinae, 316 
Malacostraca, 1, 3 ; classi-

liciitioii, 147 ; ilelinition, 
143 ; morphology, 1 14 

Malaquin, 93 
Males of Cirripedia, 118 
Mamoia, 316 
Mandible, 1 2 ; of Amplii-

poda, 229 ; of Branchio-
poda, 36 ; of Branchiura, 
95 ; of Cirripedia, 1 1 1 ; 
of Copepoda, 7S ; of C'u-
macca, 185; of Decapoda, 
266 ; of Euphausiacea, 
245 ; of lsopoda, 198 ; 
of Leptostraca, 152 ; of 
Malacostraca, 145 ; of 
Mysidaeea, 173 ; of Ostra-
c.oda, 59 ; of Stomato-
poda, 321 ; of Syucarida, 
164 ; of Tanaidacea, 19] 

Mantle, 6 ; of Cirripedia, 
10S; of Uhizoeephala, 
130 

Masticatory stomach, I I 
Mastigobranchia, 276 
Mastiyopus, 297 
Mututa, 314 
Matutiuae, 314 
Maxilla, 12 ; of Amphipoda, 

229 ; of Brauchiopoda, 
36 ; of Branchiura, 95 ; 
of CJirripetlia, 114 ; of 
Copepoda, 79 ; of C'u-
macea, 1S5; of Decapoda, 
266 ; of Euphausiacea, 
246 ; of lsopoda, 19S ; 
of Leptostraca, 153 ; of 
Malacostraca, 145 ; of 
Mysidaeea, 173 ; of 
Ostracoda, 61 ; of Sto-
matopoda, 322 ; of Syu
carida, 164 ; of Tanai
dacea, 191 

Maxillary gland, 16 ; of 
Brauchiopoda, 43 ; of 
Branchiura, 98 ; of Cirri
pedia, 116; of Copepoda, 
83 ; of Ciimacea, 1S7 ; 
of Leptostraca, 157 : of 
lsopoda, 210 ; of Sto-
matopoda, 325 ; of Syu
carida, 166 ; of Tanai
dacea, 193 

Maxilliped, 13 ; of Amphi
poda,229 ; ofBranchiiira, 
9 6 : of Copepoda. 79 ; of 

• 'uimicea, 1S6 ; of Deca
poda, 268 ; of lsopoda, 
198 ; of Malacostraca, 
1 16 ; of Ostracoda, 61 ; 
of Tanaidacea, 192 

Maxilliila, 12 ; of Amphi
poda, 229 ; of Brauchio
poda, 3 6 ; of Branchiura, 
95 ; of Cirripedia, 1 1 1 ; 
of Copepoda, 78 ; of 
Cuniaeea, 185 ; of Deca
poda, 266; of Kuphau-
siacea, 2 1 5 ; of lsopoda, 
19S ; of Leptostraca, 
153 ; of Malacostraca, 
145 : of Mysidacea, 173 ; 
of Ostracoda, 61 ; of 
Stomatopoda, 321 ; of 
Syucarida, 164 : of 
Tanaidacea, 191 

Mayer, P., 225 
Median eye, 17 
Majnlnpo, 303 
Meya.nyrtiphancx, 215, 216, 

247, 252 
Meinert, F., 196 
Mcinrrtiti, 220 
Melia, 305 
Melitu, 233, 241 
Mt'lphiriippo, 241 
Melphidippidae, 241 
Mcnippe, 315 
Menippinae, 315 
Meropodite, 146 
Merns, 146 
Mesenteron, 1 1 
Mesentery of Rhizocephala, 
. 131 

Metamorphosis, 23 
Metanauplius, 21 ; of 

Branchiopoda, 18 ; of 
Decapoda, 292, 295 ; of 
Eucopepoda, Ss ; of 
Euphausiacea, 249 ; of 
Stomatopoda, 328 

Metastoina, 7 {sre Lower 
lip) 

Meta/.oea, 301, 302 
Metope, 241 
Metopidae, 241 
MetriiHa, 102 
Metschnikoff, 151,211,249 
Meyer, 11. von, 167 
Mir.roniset's, 214 
Miers. 251 
Milne-Edwards A.. 251, 

255 
Milm-Edwards. II., 3. 9, 

30.56,72, 147, 151. 171, 
l s 3 , 190, 224, 214.251, 
255. 2S6, 309, 319 

Mimonrdes, 226, 241 
Mimonectidae, 241 
Mirocta, 84, 103 
Mi.wphria, 82, 103 
Misophriidae, 103 
Mithrtiy, 316 
Moina, 53 
Monoculus, 3, 72 
Monolistro. 220 
Monoporodelphya, 86 
Monospilus, 33, 53 
Monstrillu, 103 
Monstrillidae, 93, 103 
Montagu, 183, 190 
Midler, F., 107, 132, 190, 

193, 19 1, 254, 292, 319 
Mfiller, (}. \ \ \ , 56, 59, 61 , 

62, 67, 68 
Miiller, O. F., 29, 56, 72 
Munida, 260, 313 
MiuiidopMiiae, 313 
Miuiitlopsis, 313 
Munna, 211, 219 
Minmopsis, 203, 219 
Muscular system of Brau

chiopoda, 44 ; of Cirri
pedia, 116 ; of Lepto
straca, 157 

Myctirinae, 315 
Mydiris, 315 
Myodocopa, 1, 5 6 ; ilelini

tion, 68 
Mysidacea, 2, 143 ; atlini-

ties and claudication, 
181 ; ilelinition, 171 ; 
d e v e l o p m e n t , 1 7 9 ; 
habits, etc., 180 ; his
torical notes, 171 ; mor
phology. 171 ; palaeon
tology," ISO 

Mvsidac, 17:;, 174, 176, 
177, 178, 179, 181 

Mysulrfla, 181 
Mysidellinae, 181 
Mynkhtes, 181 
Mysidetiuae, 181 
Mysiens 24 I 
Mysinae, 181 
Mysis. 20, 172-17S, 180. 

181 
J/i/s'/.v-stagc of Decapoda, 

294 

' ' Naekeliorgan " of Clado. 
I ecra, 46 

Nannastacidae, 1S7, 188 
Xttniwstt'Ms, 1S5, 188 
ynnitonI.ICKS, 219 
Xatantia, 253 ; ilelinition, 

310 
, Nauplius, 11, 23, 25, 26, 



342 THE CRUSTACEA 

72 ; of Apoda, 129 ; of 
Ascothoracica, 127 ; of 
Branchiopoda, 4 8 ; of 
Cirripedia, 107, 121 ; 
of Decapoda, 292 ; of 
Eucopepoda, 87 ; of Eu-
pliausiacea, 249 ; of Os-
tracoda, 67 ; of Rhizo-
cepliala, 133 

Nauplius-eye, 17 ; of Bran
chiopoda, 46 ; of Cope-
poda, 84 ; of Decapoda, 
287 ; of Euphausiacea, 
248 ; of Ostracoda, 66 

Xautilograpsus, 315 
Xebalia, 30, 147, 151, 152, 

154, 156, 159, 160, 161 
Nebaliacea, 1, 143, 151, 

161 
Xcbaliella, 153, 154, 155, 

161 
Nebaliidae, 161 
Xebcdiopsis, 153, 154, 155, 

156, 159, 160, 161 
Neck gland of Branchio

poda, 43 
Xcmatobraehion, 247, 252 
Nematocarcinidae, 311 
Xematocarci nus, 311 
Nematoscelinae, 252 
Xematoscelis, 246, 247, 

248, 251, 252 
Xcolithodes, 262, 313 
Xephrops, 256, 258, 300, 

312 
Nephropsidae, 312 
Nephropsidea, 253 ; defini

tion, 312 
Xcphropsis, 270, 312 
Xeptunus, 269 
Xereicula, 103 
Nereicolidae, 103 
Xerocila, 206, 220 
Nervous system, 16 ; of 

Am phi pod a, 236 ; of 
Branchiopoda, 44 ; of 
Branchinra, 9S ; of Cirri
pedia, 117; ofCopepoda, 
S3 ; of Cumacea, 187 ; 
of Decapoda, 286 ; of 
Euphausiacea, 247 ; of 
Isopoda, 210 ; of Lepto-
straca, 158 ; of Mysi-
dacea, 178; ofOstracoda, 
6 5 ; of Tanaidacea, 193 

Nettovich, 98 
Xicothoc, 103 
Nicothoidae, 103 
Xika, 311 
Xiphargus, 239, 241 
Nordniann, von, 72 

Norman, 56, 6S, 107, 181, 
183 

Xotodclphys, 89, 103 
Xotophry.cits, 221 
Xotopteropihorus, 75, 103 
Notostraca, 1, 29, 37, 48 ; 

definition, 53 
Nucleus of Sacculina, 136 
Nnssbaum, 116 
Xyctiphanes, 251, 252 

Octomcris, 111, 140 
Ocular peduncles, 9 ; of 

Branchiopoda, 46 ; of 
Decapoda, 263 ; of Iso
poda, 211 ; of Lepto-
straca, 158 ; of Mysi-
dauea, 172 ; of Stomato-
poda, 325 ; of Syncarida, 
166 ; of Tanaidacea, 191 

Ocypoda, 263, 264, 305, 
307, 315 

Ocypodidae, 315 
Ocypodinae, 315 
Oediceros, 241 
Oedicerotidae, 226, 236, 

241 
Oithona, 103 
Oken, 72, 107 
Olfactory filaments, 20 ; of 

Copepoda, 85 
Ommatidia, 18 
Oncaea, 103 
Oncaeidae, 83, 103 
Oniscidae, 210, 220 
Oniscinae, 220 
Oniscoidea, 196; definition, 

220 
0aiscus, 3, 213, 220 
Onychopoda, 29 ; defini

tion, 54 
Oostegites, 146; of Ainphi-

poda, 232 ; of Oninacea, 
186 ; of Isopoda, 203 ; 
of Mysidacea, 176; of 
Tanaidacea, 191 

Oostegopod, 41 
Operculata, 106, 110 ; de

finition, 140 
Operculum of Cirripedia, 

110 
Orbit of Decapoda, 257 
Orchestia, 237, 241 
Orchestiidae, 241 
Orlthya, 314 
Orithyinae, 314 
Ortmann, 1S1, 254, 309 
Ostracoda, 1 ; affinities and 

classification, 68 ; defini
tion, 56 ; development, 
67 ; habits, etc., 67 ; 

historical, 56 ; mor
phology, 56 ; palaeon
tology, 68 

Otocyst, 19 (see Statocyst) 
Otolith, 19 
Oviduct, 21 
Oxycephalidae, 237, 241 
Oxycephalies, 241 
Oxyrhyncha, 253 ; defini

tion, 315 
Oxystomata, 253 ; defini

tion, 314 
Oxyuroptoda, 218 
Oziinae, 315 
OrMts, 315 

Packard, 151, 162, 167 
Paguridae, 259, 277, 283, 

2S5, 2S9, 304, 313 
Paguridea, 253 ; definition, 

313 
Pagurinae, 313 
Paguristcs, 2S2, 283 
Pagurus, 313 
Palacga, 218 
Palaeinachus, 308 
Palaemon, 27S, 311 
Palaemonetes, 266, 298, 

311 
Palaemonidae, 304. 311 
Palaemoninae, 311 
Palacocaris, 168 
Palaeocorystes, 21S 
Puloeogammarits, 239 
Palaeontology of Amphi-

poda, 239 ; of Branchio
poda, 50 ; of Cirripedia, 
138 ; of Decapoda, 306 ; 
of Isopoda, 218 ; of Lep-
tostraca, 159 ; of Mysi
dacea, 180 ; of Ostra-
coda, 68 ; of Stomato-
poda, 330 ; of Syncarida, 
167 

Palate of Brachyura, 257 
Palicidae, 315 
Pulicus, 315 
Palinura, 253 ; definition, 

312 
PalinurcUus, 312 
Paliiniriilae, 266, 305, 312 
PaUnurus, 2S5, 300, 301, 

312 
Palp, 9 
Pancreatic glands of Cirri

pedia, 115 
Pandalidae, 288, 311 
Pandalina, 277, 311 
Pandalinae, 311 
Pandalus, 267, 277, 287, 

311 
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1'araealanus, 102 
Paracranyon, 273, 311 
J'aracyamus, 227, 242 
I'aradoxostuma, GO, 04, 69 
Paradoxostoniatidae, 69 
Paragnatha, 7 (AVC Lower 

lip) 
Paralamprops, 1S5, 188 
J'aramphitlwr, 241 
Paramphithoidae, 241 
Paranuspides, 170 
J'aranebalia, 152, 153, 155, 

161 
Paranephrops, 312 
Paranthura, 208, 219 
J'arapaijurus, 30G, 313 
Paraphronima, 241 
Paraphrouimidac. 241 
J'arapontella, 102 
Paraselli<lae, 205, 20G, 219 
Parasitic castration, 292 
Parasitism of Amphipoda, 

239 ; of Deeapoda, 304 ; 
of Cirripedia, 13S ; of 
Copepoda, 1U0 ; of Iso
poda, 210 

Parastaridae, 257, 274, 
270, 277, 278, 304, 312 

1'araslacus, 312 
Pardalisca, 241 
Pardaliseidae, 241 
Paries of Cirripedia, 111 
Parthenope, 316 
Parthenopidae, 316 
Parthenopinae. 316 
Pasiphaea, 311 
Pasipliaeidae, 20S, 311 
1'eduncle, ocular, 9 
Peduncle of Cirripedia, 10S 
Peduncnlata, 100, 109 ; 

definition, 140 
Pelseueer, 45 
J'litidiitm, 103 
J'el toy aster, 131, 133, 137, 

141 
Penaeidae, 200, 2S8, 290, 

292, 305, 310 
Penaeidea, 253 ; definition, 

310 
Penaeinae, 311 
Penaeus, 200, 207, 275, 

276, 278, 293, 294. 307, 
311 

/'enilia, 53 
Penis of Decapoda, 289 ; 

of Cirripedia, 118 ; of 
r.sopoda, 212 

Pennant, 3 
Pcnnatula, 72 
J'ninella, 100, 101, 103 
J'entaeheles, 271, 312 

Peracarida, 2, 1 43 ; defini
tion, 149 

Peraeopods, 146 ; of Am
phipoda, 230 ; of Deca
poda, 209 

1'ereionotas, 220, 241 
Periecra, 316 
Ptrisomatie cavity of i<ue-

cidina, 130 
Petaloplithalmidae, 170, 

181 
F'etalophthalmus, 173, 171, 

181 
Petasina, 274 
J'clrurea, 125. 120, 127, 

140 
Petrarcidae, 140 
Petrolislhes, 313 
J'/iai'nwi, 102 
Philmnedes, 57, 60, 60, 69 
Phliantidae, 241 
1'hlias, 241 
Phorcorrhaphidae, 241 
Phorcorrhnphis, 241 
Phosphorescence (see Lumi

nous organs) 
Photospheres of Euphansi-

acea, 248 
Photidae, 235, 241 
t'hotis, 241 
Phoxocephalidae, 241 
Phot-tieephalas, 241 
Phreatoieidae, 198, 204, 

219 
Phreatoicidea, 196, 216 ; 

definition, 219 
Phrcatnicindes, 219 
Phreutinatpsis. 219 
Phreatoims, 197. 219 
Pimm una, 228, 233, 234, 

236, 239, 241 
Phrouimidae, 230, 241 
Pkronimnpsis, 241 
Phrasina, 241 
Phrosinidae, 241 
I'hry.ms, 221 
Plitisica. 227, 231, 210, 

242 
Phyllobranchiate, 277 
Phyllocarida. 1, 1-13, 151 
Phvllopoda, 52 
1'hyllusuma, 300, 301 
Phylogeny, 25 
J'innnlhe'relia, 315 
Pinnothereliinae, 315 
Pinnotheres, 315 
Pinnotheridae, 273, 305, 

315 
Pinnotheriuae, 315 
Pirimela, 315 
Pirimelinae, 315 

PiKII, 316 
Pisinae, 316 
J'luyiisia, 315 
Plagusiinae, 315 
Plakarthriinae, 220 
PlakarlhrivHI, 203. 220 
Planes, 301, 315 
J'latophium, 241 
Platyaspidae, 188 
1'latyaspis, 1S5, 188 
Platycopa, ] , 50 ; defini

tion, 69 
Platycvmn, 187. 188 
Jialyryamiis, 230, 242 
Platyscelidae, 238, 241 
Platysreli's, 241 
Pleopods, 140; of Amphi

poda, 232 : of Cuinaeea, 
187 ; of Decapoda, 273 ; 
of Enphausiacea, 247 ; 
of Isopoda, 204 ; of Lep-
tostraca, 150. 157 : of 
Jlysidacea, 170 ; of Sto-
matopoda, 323 ; of Syn-
carida, 105 : of Tauai-
dacea, 191 

Pleural plates of Isopoda, 
202 

Pleurohrannhia, 14. 275 
P/eimrmamma, &5, SO. 102 
Pleuron, 4 
Pleuropodite. 140 
Pleuroxus, 42, 53 
Pleustes, 241 
Plenstidae, 241 
Podascon, 221 
Podasconidae, 221 
Podobranchia, 1 1. 275 
Podoceridae, 241 
J'ndocerus, 241 
Podocopa, 1, 50 ; definition, 

69 
1'udon, 54 
Podophthalina, •'>, 147 
Podophthalminae, 315 
Podaphthidiiius, 263, 204. 

315 
Podoplea, 71 ; definition. 

103 
Poison spine of .1 n/iihis, 97 
I'olliripvs, 110, 115. 110. 

117, 13S. 140 
J'oh/artemia, 22, 30, 38. 

39, 42, 17, 51, 52. 53 
Polyaitetniidae, 53 
Pnlyeheles, 2*8, 312 
I'uhjrheria, 231. 241 
I'niycopf, 59. 00, 69 
Polvcopidae. 60, 69 
Polj/enpsis, 00. 69 
Polypheniidac. 15. 54 
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Polyphem us, 54 
Pontellu, 79, 102 
Pontellidae, 84, 102 
Pontocypris, 58, 67, 69 
Pontogeneia, 241 
Pontogeneiidae, 241 
Pontonia, 311 
Pontoniinae, 305, 311 
Porcellana, 302, 303, 313 
Porcellanidae, 313 
Porcellidium, 103 
Porcellio, 197, 206, 220 
Portumninae, 315 
Portumnus, 315 
Portunidae, 315 
Portuninae, 315 
Purtuninn, 215, 216, 221 
Portmius, 315 
Post-abdomen, 33 
Post-cephalic appendages, 

12 
Potumobiiis, 312 
Potamon, 315 
Potamonklae, 303, 304, 

315 
Potamoninae, 315 
Pracanaspirfes, 16S 
Praniza, 219 
PmuHus, 181 
Pre-coxal segment, 7 
Priapion, 212, 221 
Prim it ia, 68 
Priouoplacinae, 315 
Prionophty, 315 
Processu, 311 
Proeessidae, 311 
Proctodaeum, 14 
Proepipodite, 146 
Pronoe, 241 
Pronoidae, 241 
Propodite, 146 
Propodus, 146 
Prosoiiia of Cirripedia, 113 
Prosoprm, 308 
Prosoponidae, 307 
Proteolepadidae, 140 
Protenlepa.% 107, 12S, 129, 

139, 140 
Proto, 231, 242 
Protocaris, 50 
Protocerebriim, 17 
Protopodite, 7 
Proto.iquilla, 321 
Protozoea, 293, 295, 297, 

303 
Psalidopodidae, 311 
Pmlidopus, 271, 272, 311 
Psathyracaris, 270, 311 
Pseiiderichthns, 328, 329 
J'seudidothea, 220 
Pseudidotheidae, 220 
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Pseudaculunus, 102 
Pseudocuma, 188 
Pseudociunidae, 188 
Pseudocycli-pia, 102 
Psendocyclopidae, 102 
Pseudocy clops, 102 
Pseudodiaptomus, 102 
Pseudommu, 173, 181 

I Pseiidorostniiu of Cuina-
cea, 184 

Pseudosqitilla, 328, 331 
Pseudothelphusa, 315 
Pseiidotlielplinsinae, 315 
Pseudo-tracheae of Isopoda, 

205 
Ptenoplacinae, 315 
Ptenoplax, 315 
Pterocuma, 185, 188 
Pupa of Cirripedia, 123, 

124 
Pupal stage of Lernaea, 

91 
Pycnogonida, 3 
Pygoeephahis, 180, 181 
Py/ncheles. 261, 313 
Pylochelidae, 259, 277, 

'304, 313 
Pyrgomc, 111, 140 
Pyrocypris, 64, 69 

Radius of Cirripedia, 111 
Puminu, 264, 314 
Raninidae, 256, 290, 314 
Ratlike, 254 
Rathke's organ, 208 
Reaumur, 254 
Receptacula seininis, 21 ; 

in Decapoda, 290 (see 
Spermatlieca) 

Regeneration, 10, 271 
Remipes, 314 
Reproductive system, 21 ; 

of Ainphipoda, 237 ; of 
Branchiopoda, 47 ; of 
Branchinra, 99 ; of Cir
ripedia, 117 ; of Cuma-
cea, 187 ; of Decapoda, 
289 ; ofEucopepoda, 86 ; 
of Enphausiacea, 248 ; 
of Isopoda, 211 ; of 
Leptostraca, 158 ; of 
Mysidacea, 1 7 9 ; of Os-
tracoda, 66 ; of Rhizo-
cephala, 131 ; of* Sto-
matopoda, 325 ; of Syn-
carida, 167 ; of Tanai-
dacea, 193 

Reptantia, 253 ; definition, 
312 

Respiratory system of ter
restrial Decapoda, 284 

Resting eggs of Branchio
poda, 47, 49 

Retinula cells, 18 ' 
Rhabdome, 18 
.Rhabdomeres, 19 
Rhabdosoma, 226, 241 
Rhincalanns, 79, 102 
Rhizocephala, 1, 106, 107 ; 

definition, 1 4 1 ; develop
ment, 133 ; morphology, 
130 

PJiizopa, 315 
Rhizopiuae, 315 
Rhizorhina, 93, 104 
Rhynchocinetes, 255, 311 
Rhynchocinetidae, 311 
Rocinela, 199, 220 
Rondelet, 254, 319 
Roots of Andasma, 138 ; 

of Liriopsidae, 217 ; of 
Rhizocephala, 130, 132 ; 
of Rhizorhina, 93 

Roseuhof, 254 
Rostral plate of Lepto

straca, 152 ; of Stomato-
poda, 320 

Rostro-lateral plates of 
Cirripedia, 111 

Rostrum of Copepoda, 74 ; 
of Cirripedia, 110 ; of 
Decapoda, 255 

Rutiderma, 69 
Rutidermatidae, 69 

Sacculiua, 107, 130-134. 
141 ; externa, 137 ; 
interna, 135 

Saint-Ange, "Martin, 107 
Sappihirina, 103 
Sarcotaces, 137 
Sars, G. O., 30, 40, 56,68, 

72, 102, 103, 151, 171, 
181, 183, 190, 191, 196, 
214, 218, 225,244, 249, 
250, 251 

Sarsiella, 59, 60, 62, 66, 
69 

Sarsiellidae, 69 
Savigny, 3 
Say, 183 
Sayce, O. A., 162 
Scale of antenna, 11 ; in 

Euphansiacea, 245 ; in 
Decapoda, 265 ; in Iso
poda, 198 ; in Malaco-
straca, 145 ; in Mysi
dacea, 173 ; in Stomato-
poda, 321 ; in Tanai-
dacea, 191 

Sealpellum, 110, 116, U S , 
119, 121, 138, 140 
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Scaphognathitc, 266, 26S 
Seclidae, 241 
Schall'er, 29 
Sehiddte, J . ('., 196 
Schizopoda, MS, 244 
Sehizopod-stagc of Deca-

l»oil:i, 294, 297. 299 
Scina, 241 
Seinidae, 241 
Seoleeithrix, 102 
Scotlocheres, SO, 103 
Scuhla, 330 
.Scutum of Cirripedia, 110 
Scyllaridae, 255, 266, 312 
Scyllaridca, 253 ; defini

tion, 312 
Scyllarus, 290, 300, 312 
Scyphaeinae, 220 
Scypha.c, 220 
Segmentation of egg, 22 
Sella turcica, 263 
Sense-organs, 91 ; of Aiu-

])lii]>oda, 236 ; of Bran-
chiopoda, 46 ; of Bran-
ehuira, 98 ; of Cirripedia, 
117 ; of Decapoda, 2S7 : 
of Encopcpoda, 84 ; ot 
Isopoda, 21] ; of Mysi-
dacea, 17S; of Ostra-
coda, 66 ; of Stomato-
poda, 325 ; of Syncarida, 
166 

Sergestes, 287, 2SS, 297, 
299, 311 

Sergestidae, 268, 273, 288, 
295, 304, 311 

Serge.->tinae, 311 
Serolidae, 197, 203, 204, 

220 
Scrolls, 199, 208, 220 
tSesarma, 315 
Sesarminae, 315 
Setae, 19 
Selella, 103 
Setobrauebia, 277 
Sexual dimorphism, 21 
Shell-fold, 6 
Shell-gland, 16 
Sicyonia, 311 
Sicyoninae, 311 
Slda, 41, 53 
Sididae, 4 1, 47, 53 
Si.mocephaltis, 4 4, 53 
Simom, 53 
Siphono.stomata, 78, 101 
Siriella, 175, 177, 182 
Siriellinae, 182 
Size of Amphipoda, 239 ; 

of Brauchiopoda, 50 ; of 
Cirripedia, 138; ofCope-
l)oda, 100 ; of Cumacea, 

188 ; of Decapoda, 3<>i> : 
of Kiiphausiacea, 251 ; of 
Isopoda, 217 ; of Lepto-
*tracu, 159 ; of JUysi-
dacca, 1.S0 ; of Ostra-
coda, 67 : of Stomato-
]ioda, 329; of Syncarida, 
167 ; of Tanaidacea, 194 

Slabber, 107, 254 
Sluiter, 137 
Sinitl), G., 132, 107, 136, 

165, 170, 194, 292 
Sncurues, 229, 241 
Solenoceru, 265, 311 
Somite, 4 
Spenee Hate {see Bate) 
Spermatheea of Eucope-

poda, 86 (see Hecepta-
eulum seminis) 

Spermatophores. 21 ; of j 
l'hieopcpoda, S6 ; of De
capoda, 290 

Spermatozoa of Cirripedia, 
118; of Decapoda, 290; 
of Ostracoda, 67 

Sjtli'ie.roma, 210, 213, 220 
Spliaeromidae. 199, 203, 

204, 205, 207, 209, 212, 
216, 220 

Sphaerominae, 220 
Sphnerotlnjlacus, 130, 137 
Sphyrapus, 19] , 195 
Spinning-organ of Ostra

coda, 59 
Spirontocaris, 311 
Spiropayiims, 289. 313 
apoiir/icolu, 3o5, 311 
Squama [see Scale) 
Squilla, 319-323, 328. 330, 

331 
Squillacea, MS 
Sqnillidae, 331 
Statoeyst, 20 ; of Amphi

poda, 237 ; of Decapoda, 
287; of Kucopepoda. 8 5 ; 
of Isopoda, 211 ; of .Alysi-
dacea, 178; of Syncarida, 
166 ; of Tanaidacea, 193 

Stehhing, 139, 225, 210 
Steenstrup, 72 
Stegoeephalidae, 241 
Sleyoci'phalus, 241 
Stc7iasellus. 197, 219 
Steuetriidae, 205, 206, 

219 
Stenetrium, 219 
Stenopidae, 311 
Stcnopidea, 253, 309 ; de

finition, 311 
Steiuqms, 291, 311 
Stenotlioc, 241 

Stenotlioidae, 241 
,St<phus, 102 
Sternal canal of Decapoda, 

263 
Sternite, 4 
Stilomysiiiae, 181 
iStllomysis, 181 
Stomach, 14 
Stomatopoda, 2, 143, 319 ; 

allinities and classilica-
tion, 330 ; development. 
32(5 ; historical notes, 
319 ; habits, etc., 329 ; 
morphology, 319; palae
ontology, 330 

Stomodacum, 14 
Stridulating organs, 305 
Styloecrite, 265 — 
Mylorheiron, 247, 248. 249. 

252 
Stylodactylidae, 26S, 311 
Stylwlartylus, 271, 311 
Stylopodite, M6 
Sub-apical lobe of Brauchio

poda, 39 
Subhyperini, 225 
Suctoria. 107 
Summer eggs of Brauchio

poda, 49 
Swain, 218 
Swammerdam, 29, 254 
Sylon, 130, 131. 133. 141 
Symmetrica, 106 : defini

tion, 140 
Sympodite, 7 
Syunyoya, 125, 126, 127, 

140 
Synagogidae, 140 
Syneaiida, 1, 1 13 ; atlini

ties and classification, 
168 : definition, 148, 
162 ; habits, etc., 
historical notes, 
morphology, 162 

Symipia, 236, 241 
Synopidea, 225 
Synopiidac, 241 
Synurelln, 232, 233 

241 

167 
162 

231 

Tachuea, 219 
Talitridae, 231. 235. 239, 

241 
'MUrus, 241 
Tanaidacea, 2. 143 : affini

ties and classification, 
194 ; definition, 190 : 
d e v e l o p m e n t , 1 9 4 ; 
habits, etc., 194 ; his
torical notes, 190 : mor
phology, 191 
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Tauaidae, 191, 192, 193, 
194, 195 

Tanais, 190, 193, 195 
Tapetum, 19 
Tattersall, 17S, 181, 248 
Tegastcs, 103 
Telson, 4 
Temora, 102 
Tergite, 4 
Tergum of Cirripedia, 110 
Terrestrial Decapoda, 284 ; 

lsopoda, 205 
Thalamita, 315 
Thalamitinae, 315 
Thalassina, 304, 313 
Thalassimdae, 291, 313 
Thalassinidea, 253 ; defini

tion, 313 
Thalassocaiiuae, 311 
Thalassocaris, 311 
Thalestris, 103 
Thamnocephalidae, 53 
Thamnocephalus, 35, 53 
Than/bis, 102 
Thelphum, 315 
Thelphusidae, 304 
Tlielyciim, 290 
Thenus, 312 
Thia, 315 
Thienemann, 211 
Thiinae, 315 
Thompson, J . Vaughan, 3, 

107, 244, 254 
Thompsonia, 137, 141 
Thomson, (4. M., 102 
Thoracic appendages of 

Amphipoda, 229 ; of 
Branchiura, 96 ; of Cu-
macea, 186; of'Cirripedia, 
114 ; of Copepoda, 79, 
81 ; of Decapoda, 268 ; 
of Eupliausiacea, 246 ; 
of lsopoda, 198 ; of 
Malacostraca, 145 ; of 
Mysidacea, 174 ; of 
Stomatopoda, 322 ; of 
Syncarida, 164 ; of 
Tanaidacea, 191 

Thoracica, 1, 106 ; morpho
logy, 108 ; definition, 
140 

Thoracostraca, 147 
Thorax, 6 
Thorell, 101 
Thyropus, 241 
Thyscmopoda, 251, 252 
Tiron, 236, 241 
Tironidae, 241 
Tortanus, 102 
Trachelifer, 301 
Trapezia, 315 
Trapeziinae, 315 
Trimigidus, 131, 141 
Triuhobranchiate, 277 
Trichodactylinae, 315 
Trichodactylus, 315 
Trichoniscidae, 220 
Trichoniscus, 220 
Trilobita, 3 
Trischizo stoma, 236, 239, 

241 
Tritocerebrum, 17 
Trunk appendages, 12 
Trypetesa, 140 
Tryphana, 241 
Tryphanidae, 241 
Tubicinella, 138, 140 
Turrllepas, 109, 138 
Tylidae, 203, 212, 220 
Tylos, 220 
Typton, 305, 311 

Upogebia, 274, 301, 313 
Upogebiinae, 313 
Urdu, 218 
Uronectes, 167, 168 
Uropods, 147 ; of Amphi

poda, 232 ; of Cumacea, 
187 ; of Decapoda, 274 ; 
of Eupliausiacea, 247 ; 
of lsopoda. 207 ; of My
sidacea, 176 ; of Sto
matopoda, 323 ; of Syn
carida, 166 ; of Tanai
dacea, 193 

Uroptychidae, 313 

Uroptychus, 276, 313 
Urothoe, 241 

Valvifera, 196 ; definition, 
220 

Varuna, 315 
Varuninae, 315 
Vasa deferentia, 21 
Vauntompsojiia, 188 
Vauntompsoniidae, 188 
Vejdovsky, F., 162, 169 
Verruca, 112, 138, 140 
Verrucidae, 115, 140 
Vibilia, 233, 241 
Vibiliidae, 241 
Virbius, 311 
Vireia, 207, 220 
Vitellophags, 22 

Walking-legs of Decapoda, 
271 

Wall of Cirripedia, 110 
Water-fleas, 29 
Weismann, 30 
Westwood, 225, 254 
Williamson, 275 
Winter eggs of Branchio-

poda, 47, 49 
Wollebaek, 21 , 292 
Woodward, H., 16S, 180 

Xanthidae, 315 
Xanthinae, 315 
Xantho, 315 
Xenobalanus, 113, 140 
Xenophthalminae, 315 
Xerophthalmus, 315 
Xiphosura, 3 

Zaddach, 30 
Zenker, 56, 72, 81, 101 
Zoea, 24, 25, 293, 296, 

297, 301, 302 
Zygosiphon, 184, 188 

THE END 
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