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I. INTRODUCTION.

This publication is the Third, but an 111dependenﬁ Part of a monog¥aph of
the Decapod Crustacea of that portion of the Oriental Region which lies within
the political boundaries of Brltlsh India: 1t treats only of the pra,wns of the
maniple Peneus. :

The group, of which Peneus monodon Fabricius is the type, forms with ﬂ:le
genera Solenocera Lucas, Parasolenocera Wood-Mason, Peneopsis A. Milne
Edwards, Philonicus Spence Bate, Haliporus Spence Bate (=Hymenopeneus
S. I. Smith), Artemisia Spence Bate and perhaps also chhalm Johnson, A
sub-family of the Peneide. '

This sub-family (Peneine) is distinguished from the two other sub-families
(Aristeinee and bwyomnee) which constitute with it the family Peneide, by'
possessing, on the inner side of the basal joint of the antennular peduncle a
large, twisted, setose plate that forms a sort of protection, on the inner side,
to the eye. ' '

Peneus differs from all the other genera of its sub-family (1) in having only
one gill-plume (arthrobranch) on the epimeral articulation of the penultimate
thoracic leg, and (2) in not having the cervical groove continued as a distinct
impression right across the dorsum of the carapace.

For 4 statement of the views here adopted as to the relations of the family
Peneidz to the other families and sections of the suborder Macrura, I would
refer to pp. 8-11 of my Catalogue of Indian Deep Sea Crustacea Decapoda
Macrura and Anomala in the Indian Museum, and also to the tabular statement

on p. 15 of the ﬁrst fascicle of the first part of this Catalogue, published
in 1901,

The prawns of the Peneus group are found in the greatest abundance and
variety in the Indo-Pacific, from the Red Sea and east coast of Africa (as far
as 88° S.) to Japan and Australia. Eastwards of this centre they send offshoots
(4 or 6 species) to the shores of California and Panama, and westwards they
occur in the Mediterranean (4 species) and its Atlantic gate (one of the Medi-
terranean species occasionally straggling into British waters), and all along the
Atlantic coasts of America from New England to Brazil (9 or 10 species), one
species ranging perhaps as far south as the northern end of Patagonia.

The Penei are particularly fond of warm shallow seas, and in Indian limits
they swarm, both in their larval and in their adult stages, in muddy waters
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such as those into which the numerous deltas of the Bay of Bengal discharge.
Some of the smaller and harder-shelled species, however, like Metapeneus
stridulans and mogiensis and ITrachypeneus asper, are often found in clear water
on a bottom of coral-shingle, dead shells, etc.; while a few thin-shelled species,
such as Metapeneus coniger and several of the species of Parapeneus, belong to
the necton, and are only taken 1n deep water.

~ Like most other Malacostraca the Penei are scavengers; but many are
carnivorous in a better sense, and several specles prey upon marine larve and

microscopic algee.

‘As a rule the female 18 larger than the male and has a longer rostrum, the
latter being a persistent juvenile character. On the other hand, the male not
seldom differs from the female, either in the form of the terminal joints of the
third maxillipeds, or in the sculpture of the basal joints of the last pair of
thoracic legs.

Penei, both as larva and as adults, form the food of many fishes. Beyond
this, they in themselves constitute a mot inconsiderable part of that plenteous
harvest of the sea which in this country still runs to waste for want of capital
and enterprise. What the prawn-fisheries of India might be worth it is difficult
to say; but a statement published by Kishinouye, in the Journal of the Fisheries
Bureau of Tokyo for the year 1900, that the dried prawns annually exported
from Japan into China are valued at 200,000 yen (or a httle over ;,820 ,000),

shows that there must be possrtb111t1es in them.

In conclusion, a word may be said upon the subject of ‘“genus and species-
making,”

In splitting the group into GENERA, scrutiny has been directed to the
following points :—

(1) The fissures and sutures of the carapace:

(2) The rostrum: whether serrated d(jrsally and ventrally, or only dor-
sally : ' ' ' ' '

(8) The endopodite of the maxillules: whether segmented or not:

(4) The presence or absence of exopodites on the thoracic legs :
(5) The number and distribution of the epipodites and branchis.

As regards SPECIES, characters founded on the length and dorsal armature

of the rostrum tend to mislead; for not only 18 this part of the body variable
in itself and liable to malformation, but it also often exhibits sexual dlfferences

and changes its proportions during growth, the same species.

On the other hand, the details of sculpture of the carapace are specifically
constant, irrespective of sex and age; and the relative length of the sixth
abdominal somite, and the relative length of the telson and the state of its
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edges—as to whether they are smooth or are SPmy-—-—a,re also fairly to be
depended upon.

Good specific characters (with the qualifications noted against éa,ch) are
furnished by the following parts :—

(1) The antennular flagella: but mm the male they are sometimes longer

than they are in the female, and occasionally (e.g., in the adult male of Metape-
neus coniger and Parapeneus rectacutus) are specmlly modified :

(2) The external (8rd) maxillipeds, as regards their length and the form
and manner of articulation of their dactylus: but the length is often different
in the two sexes and young of the same species, and occasionally (e.g., several

species of Peneus proper) the dactylus of the male 1s quite unlike that of the
female, both in form and in mode of articulation :

(3) The chelipeds, as regards their length, and specially as regards the
spines of their basal joints: in some species, however, (e.g., Metapeneus Dobson

and M. Joyneri) the spine of the basis of the drd pair of chehpeds 18 peouharly
modified 1n the male:

(4) The fourth pair of legs, as regards their length and the form of their
merus : but the merus occasionally exhibits sexual differences : ’

(5) The fifth pair of legs, as regards their length, the sculpture of their
merus, and the presence or absence of an exopodite: but the length sometimes
changes with age and differs with sex, and the form of the merus (e.g., in
several species of Metapeneus) 18 sometimes quite pecubar in the male: again,
in the temale of Metapeneus Dobsoni, this pair of legs is usually represented only
by a coxa and stump:

(6) The form of the andrlcum or petasma, and thelycum but only when
dealing with adults.



II. SYSTEMATIC PART.

Suborder MACRURA, Dana:'

Section MACRURA CARIDIDES, DeHaan :*
Subsection PENEIDEA, Spence Bate:?
Family PENEID A Spence Bate:*

Subfamily PENEIN :*

PENEUS, Fabr.

Peneeus, Fabriciug, Entomol. S8yst. Suppl., 1798, p. 408 : Latreille, Hist, Nat. Crust, VI, 1803, p. 246: Leach,
Trans. Linn, Soc, XI, 1815, pp. 336, 347, and Malacost. Podophth. Brit. text of pl. xlii: Desmardst, Consid. Gén.
Crust., 1825, p. 224: Milne Edwards, Hist. Nat. Crust. II. 1837, p. 411 : DeHaan, Faun. Japon., Crust., 1849,
p. 188: Dana, U.S. Expl. Exp. Crust., pt. L., 1852, p. 601 : Bell, Brit. Stalk-eyed Crust., 1853, p. 317 : Heller,
Crust, Siidl, Burop., 1863, p. 292 : Miers, P.Z.S. 1878, p. 298: Boas, Stud. ov. Decapod., Vid. Selsk. Skr., 6
kake, Nat. 0. Math, Afd, 1.2, 1880, p. 165: Spence Bate, Ann. Még._Nat. Hist. (6) VIII. 1881, p. 173, and Chal-
lenger Macrura, 1888, p. 229 : Haswell, Cat. Austral. Crust, 1882, p. 198 : S. I. Smith, Proc. U.S. Nat, Mug, VIII.
1885, p. 170 : Ortmann in Bronn’s Thier Reich, Malacostraca, pp. 1118-1120: Holmes, Occas. Papers Calif, Acad.
Sci. VII. 1900, p. 217 : Kishinouye, Journ. Fisheries Bureau, Tokyo, VIII, No. 1, 1900 : Aleock, Cat. Indian Deep
Sea Crust. 1901, p. 13; and Ann. Mag. Nat, Hist. 7 (XVTI) 1905, p. 510.

The “genus” Peneus (type P. monodon) was established in the year 1798
by Fabricius for three species from the “ Indian Ocean.” One of these species
P. planicornis, is described as having the antennular flagella compressed, and so

should, perhaps, be transferred to the genus Solenocera of Lucas.

H. Milne Edwards recognised eleven species of Peneus, but two of them
have since been transferred to Solenocera. '

In 1881, in a preliminary notice of the ¢ Challenger” Peneidea® based
upon a critical examination of the elder Milne Kdwards’ typical specimens,
Spence Bate enumerated sixteen species under the genus Peneus, exclusive of
one of Milne Edwards’ species which he wrongly transferred to Peneopsis.
[ Peneopsis A. M. Edw., has never, I believe, been characterized formally; but
as, like Haliporus and all Peneinze except Peneus, 1t has a pair of arthrobranchis

on the penultimate pair of legs, it need not be considered further in this place ].
In 1885, in Vol. VIII of the Proceedings of the United States National

- T, —r

l Vide Cat, Indian Deep Sea Crust,, p. 8, and Cat. Indian Decapod Crust., Pt. I, Fasec. 1., p. 13.
2 Vide Cat. Indian Deep Sea Crust., p. 9,

3 Vide Cat., Indian Deep Sea Crust., p. 10,

4 Vide Cat. Indian Deep Sea Crust,, p. 11.

b Pide Cat. Indian Deep Sea Crust., p. 13.

8 Annals and Magazine of Natural History, (5) VIII, p 169.
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Museum, S. I. Smith divided the species of Peneus into two generlc groups,

namely (1) Peneus proper, with P. caramote and its kind as types, and (2) Para~

peneus, typified by P. longirostris Lucas (=P. membranaceus of Heller). This
arrangement has been accepted by most subsequent authors.

- In 1891, in Vol. VIII (€th series) of the Annals and Magazine of Natural
History, Wood-Mason took a further step in splitting from Parapeneus a third
generic group Matapeneus, with M. affinis Edw. as the type. Wood-Mason also
recognized, among the Penei lying outside the limits of Smith’s restricted genus

Peneus, that P. styliferus Edw. constituted a fourth distinct type, to which he
gave the MS. name Parapeneopsis.

In 1896, in the Zoologischer Anzeiger, de Man described a new Peneid,
which from the peculiar size and length of the 1st pair of male chelipeds he made
the type of a distinct genus Heteropeneus. It now appears from' Nobili’s obser-
vations, that the difference between Heteropeneus and Peneus is, perhaps, rather

less than that between the latter genus and Parapeneus, Metapeneus, and Para-
PENLOPSIs. '

At the present moment the number of valid species appertaining to the
Peneus group is, perhaps, about 75. They may be distributed mm 8 genera,
namely : Peneus (sensu restricto), which is represented all round the globe in
tropical and temperate latitudes; Helteropeneus, which 1s confined to the Hast
Indian Archipelago; Parapeneus (sensu restricto), whose range extends from
the W. Indies and Atlantic coasts of America - westwards, through the Medi-
terranean, to Oriental seas and the western Pacific, and whose habitat 1s nectic
rather than Littoral ; Metapeneus, which, with two doubtful exceptions i1n the
West Indies, is restricted to the Indo-Pacific; Parapeneopsis, which is also re-
stricted to the Indo-Pacific ; Xiphopeneus, which is confined to tropical and sub-
tropical parts of the Atlantic coast of America; Trachypeneus, which is found,
on the one hand, off the West Indies and the neighbouring coasts of America,
and, on the other hand in Oriental seas from India to Japan; and Aéypopeneus,

which 1s known with certa,mty only from the Bay of Bencv'a,l but perhaps occurs
also in the China Sea.

The followmg are the diagnostic points common to the whole group .

Rostrum well developed, laterally compressed. Carapace with post-anten-
nular (antennal) and hepatic spines, sometimes with a small post-ocular (orbital)
tooth or spine, and sometimes with a Splne (branchiostegal) at or near 1ts antero-
inferior angles, The cervical groove is mever impressed across the terqgum of the

carapace. Abdomen long, with some of its posterior somites compressed and
their terga carmated.

Eyes large Basal ]omt of antennular peduncle hollo Wed dorsa,lly to lodge

s

L Bolletino dei Musei di Zoologia et Anatomia comparata della R. Universita di Torino, No, 455, 1903.
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the eye; its outer edge terminates n a spine, and from the proximal end of its

inner edge there springs a twisted setose scale (antennular scale) which forms a
sort of inner wall to the orbit: the antennular flagella are cylindrical and taper-

ing and may be short or long, but are never as long as the body. Antennal
scale large and foliaceous; its outer edge is rigid and terminates acutely :

antennal flagellum very long. The mandible has a jagged cutting edge and
a broad grinding crown : 1ts palp (endopodlte) 18 large and broadly foliaceous,
consisting of two segments of which the anterior is very much the larger. The
endopodite of the maxillule (1st maxilla) may be long and 2, 3, or 4 jointed, or
may be without segmentation and truncated : that of the true maxilla is short.

_ The endopodite of the lst maxillipeds is slender and 5-jointed, that of the
2nd and that of the 8rd consist of 7 segments. The exopodite of the 2nd and
3rd maxillipeds is very well developed, being curved, compressed, stiffish, and
made up, like the flagella of the antennse, of numerous small joints. The 3rd
maxillipeds are long and pediform. The first three pairs of legs are chelate, the
Lst pair usually being the shortest and the 3rd pair usually the longest. The
last two pairs of legs are monodactylous. HExopodites are usually present on all

. or all but the lagt pair of thoracic legs, but are sometimes altogether wanting.

No podobranchie exist on any of the legs, and only one arthrobranch—the
posterior one—is present on the penultimate legs, The gills are the modified
phyllobranchise known as dendrobranchie: that 1s to say, each gill-plume con-
sists of two series of plates arranged one on each side of a median stem, but
each plate is more or less iringed or branched. '

The abdominal appendages are of moderate length, the exopodite being
longer than the endopodite. In the first pair there are no endopodites, but
in the male their place is taken by a pair of more or less rigid, longitudinally
pleated and convoluted plates, known as the “ petaéma ” or “andricum,” which

together form a tube or canal. In the second pair the endopodite carries av its
base in the male a fleshy papilla. '

- According to Zittel the first remains of Peneus, as far as is known at pre-
sent, appear in the Lithographic slates of Bavaria (Jurassic.)

Key to the genera included in the Peneus group.
Indian genera are printed in capitals,

I, Rostrum serrated on both edges a pleurobranch on thé last 'thoruacm

somite (XIV): exopodites on all, or all but the last pa,lr of the
thoracic legs :— --

1. First pair of chelipeds short and slender in both sexes ... PENEUS,
-4, The first palr of chelipeds of the male are, bypwa.lly, stouter
and much longer than the 2nd and 3rd pairs . ... Heteropeneus.




1

II. Rostrum serrated on its dorsal edge only:—
1. A pleurobranch on somite XIII but not on somite XIV :—
1. Exopodites on all, or all but the last paar of the
- thoracic legs .. ... METAPENETS.
ii. No exopodites on any of the thoracic legs ... PARAPENEUS.
2. No pleurobranchize on somites XIII and XIV : all the thora-
cic legs with exopodites :—
1.  Epipodites absent from at least the last three pairs of
thoracic legs ‘e ... PARAPENEOPSIS.
ii. Epipodites absent only from the last two pairs of
thoracic legs :-~— |
a. Last two pairs of thoracic legs of normal

form :— _ _
a. Antennular flagella short ... 'T'RACHYPENETS.
B. Antennular flagella much longer

than the carapace ..« ATYPOPENEUS.
b. Last two pairs of thoracic legs flagelliform Xiphopeneus.

Pexrus, Fabr. (sensu restricto).

Sidney I, Smith, Proe. U. 8. Nat. Mus. VIII. 1885, p. 170.
Type: P. caramote, Risso. '

‘Rostrum toothed both dorsally and ventrally. Antero-inferior angles of
carapace not spiniform. Post- antennul&r sulcus of carapace defined by a dorsal
ag well as by a ventral ridge. '

Antennular flagella short or of moderate length. Endopodite of maxillules
(1st maxille) elongate and distinctly three-jointed. Hxopodites present on all,
or all but the last pair of the thoracic legs.

Epipodites present on all but the last two thoracic appendages: pleuro-
branchiz present on the six posterior thoracic somites.

Andricum symmetrical, simple, pod-shaped : 1t consists of two lobes finely
interlocking all along their anterior border and capable of loose apposition in
more or less of their posterior border, the opposed faces being concave,

The dactylus of the 38rd maxillipeds often ShOWS modifications of a second-
ary sexual nature in the adult male.

The branchml formula 18 ag follows :—

Somite ~ Podobranchiss  Arthrobranchise Pleurobranchiz Total

- VIIL o ep. .1 (small) . 0 — ep. + 1

VIII ep. + 1 2 0 = ep. + 3

IX ep. 2 1 = ep. + 3

X - ep. o 1 _ ep. + 3

XI 6p. 0 1 —  ep.+3

- X1I ep. 2 1 =  ep.+3

XIIT | O 1 1 = 2

XIv 0 0 1 = 1

Total Gep. +1 12 6 = Bep.+19
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In addition to the Indian forms hereafter specified, I have examined the
following species :—P. caramote, P. australiensts, P.latisulcatus, P. brasiliensus,
P. setifer, P. stylirostris.

Key to the Indian species of the genus Peneus (sensw restricto).

I. Telson with three spinules in the distal half of each border: carapace with
three median longitudinal dorsal grooves—one of which is excavated
in the post-rostral crest—all extending nearly up to its posterior
border ... . . oo P. canaliculatus.
II. Telson without marginal spinules: the three median dorsal grooves, if
defined, never reach to the posterior border of the carapace :—
1. Exopodite of last pair of thoracic appendages absent or quite
vestigial : a longitudinal post-antennal *subkepatic crest
near the antero-lateral angle of the carapace ... oo - P. semisulcatus.
‘2. Exopodite of last pair of thoracic appendages small but well
formed :—
i. An obligue post-antennal subkepatic crest near the
antero-lateral angle of the carapace: upper anten-
nular flagellum not longer than its peduncle ... P. monodon.
11. No subhepatic crest on the carapace: upper antennular
flagellom a good deal longer than its peduncle :~-
a. Dactylus of external maxillipeds of aduléb
male about as long as the propodite:
rostral crest, in both sexes, of only
moderate height .ov. veo L. tndicus,
b. Dactylus of external maxillipeds of adult
male hardly half the length of the propo-
dite : rostral crest conspicuously high
and of a broadly triangular form in both
SEXes cvo cor. o P. mergqudensus,
¢. Dactylus of external maxillipeds of male
~ from 11 to 2% times the length of the
propodite : rostral crest high, but not
forming a decided triangle .... o P, penzeillatus.

1. PeENeus MONoDON, Fabricius, Bate. Plate I., fig. 1, la-b.

? Penzus monodon, Fabricius, Entomol, Syst., Suppl.,, p. 408, 1798:? Bosc, Hist. Nat, Crost. II. p. 111, 1802 :
¢ Latreille, Hist. Nat. Crust. VI. p.249,1803:? Lamarck, Hist. Nat. Anim. sans Vert. V. p.206, 1818:? Desmarest,
Consid. Gen. Crust., p. 225, 1825: Milne Edwards, Hist, Nat. Crust. II. p, 416, 1837:? Krauss, Sudafr. Crust.
p. 55, 1843: Stimpson, Proc. Acad. Philad, 1860, p. 44 : Heller, Novara Crust., p. 122, 1865. Spence Bate, Ann.
Mag. Nat. Hist. (5) VIII. 1881, p. 178, and Challenger Macrura, 1888, p. 250 (part.) pl. xxiv. fig. 1 : Haswell, Cat.
Austral, Crust. p. 199, 1882 : ? Miers, P.Z.8., 1884, p.15: Henderson, Trans. Linn. Soc, (2) V. 1893, p. 447 (part.)
P Ortmann in Semon’s Zool. Forschungsr. in Austr. u.d. Malay. Arch., 1894, p. 9: ? de Man, Zool, Jahrb., Syst. X.
1898, p. 677 : Doflein, Abh. bayer. Akad., Miinchen, XXI, iii. 1902, p. 632 : ? Nobili, Boll. Mus. Torino, XVIIL.
1903, No. 452, p. 1: ? Stebbing, Mar. Inv. S. Afr., Crust. III, 1905, p. 74.

Tl

* The subhepatic crest (truly post-antennal in position) which is present only in P. japonicus, semisulcatus
and monodon, is not to be confused with the sgtrong oblique post-antennular crest (running from the so-called
“ antennal spine *’) which is present in all the species, | |
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Penzus carinatus, Dana, U.S. Expl. Exp,, Crust. pt. I. p. 602, pl. x1. fig. 2, 1852: Heller, Novara Crust
123 Walker, Journ, Linn. Soc., Zool, XX, 1887, p. 112,

? Penzus esculentus, Ha.swell P.L.S., N. 8. Wales, 1879, p. 38 and Cat, Austral. Crust., p. 200, 1882 Stead

Zoologist (4) IT, 1898, p. 209. | -
Penzus ashiaka, Kishinounye, Journ. Fish. Bar,, Tokyo, VIII, i. 1900, pp. 7, 14, pl, iii: Rathbun, Proc. U.S.

Nat, Mus. XXVI, 1902, p. 38: Nobili, Boll. Mus, Torino, XVITI. 1903, No. 455, p. 2.

The species here described and figured is the P. monodon figured in the
Challenger Report: it differs from DeHaan’s P. semisulcatus in having an exo-
podite on the last pair of thoracic legs. It is not the P. monodon of authors in
general which appears to mnclude P. monodon and P. semisulcatus.

- Rostrum nearly straight, rarely reaching to, and still more rarely beyond,
the tip of the antennular peduncle in the adult, though in the young it may be
relatively longer: dorsally it has 6-8 (usually 7) teeth, ventrally 8. The
dorsal teeth form a keel or crest of' moderate height, which is continued as a
deeply-grooved post-rostral crest to about one-third of an eye-length from the
posterior border of the carapace: on either side of the crest is a groove, which
ends just behind the last (epigastric) tooth.

The cervical groove 18 defined only in the neighbourhood of the hepatic
spine, where 1t 1s deep. .

There 1s no post-ocular spine; but the post-antennular (“antennal”) spine
1s strong, and 18 continued obliquely backwards as a sharp ridge to the base
of the strong hepatic spine. Above and parallel with this post-antennular
crest 18 another short ridge, post-orbital in position, which meets the cervical
agroove; and between these two ridges is a deep post-antennular sulcus, more
or less filled with tomentum, which undermines the hepatic spine. The
branchial region 1s defined anteriorly by an obligue ridge and groove, Whlch run
from the base of the hepatic spine towards the base of the antenna.

The 4th—6th abdominal terga are carinated in the middle line, the 4th
in its posterior three-fourths only; and the carina of the 6th.ends acutely.

The bth abdominal somite 1s about two-thirds the length of the 6th, and the
6th 1s a little shorter than the telson. _ The lateral borders of the telson are

non-sgpinose. . .
The antennular scale reaches well beyond the eyes: the upper or outer
(longer) antennular flagellum 1s very considerably shorter than its peduncle.

The antennal scale reaches hardly half an eye -length beyond the tip of the
antennular peduncle. - -

The external maxillipeds reach to the anterior third of the antennal scale:
their dactylus, in the adult male, 18 about as long as the propodite, from
the inner side of which it arises : ‘from the tip of the propodite springs a pencil
of sete which can be lodged in the concave inner side of the dactylus: the tip
of the dactylus is bluntly rounded. In the female the dactylus 1s a tapermg

jomt articulating in the ordinary way end-on with the propodite.
2
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‘The 8rd (longest) chelipeds usually reach, in the adult, nearly to the tip

of the antennal scale; but thelr length varies somewhat according to sex
‘and age.

In the 1st and 2nd chehpeds the ventral border of the basrs 18 produoed
mto an antrorse spine; and in the lst alone the same border of the 18chium 18
similarly but less acutely produced

All the thoracic legs have an exopodite.

The *petasma,” or “andricum,” is symmetrical: it consists of two simple
lobes which by their apposition form a sort of tube: the lobes (in the adult)
are united all along their anterior (upper) edge by microscopic hooklets, and
each lobe is deeply channelled and is strengthened all along 1ts posterior (lower)
edge by a strongly-calecified S-shaped rib.

The “thelycum” is rudely oval and consists of two lobes, the inner
(opposed) edges of which are more or less raised.

This species grows to a length of over 9 inches.

The collection contains 44 specimens registered under the following
numbers :—

5927-39 32. 2003 Orissa and Ganjam, 20-33 fathoms. )

9 10
312%3 1}32 Off Indus Delta, 30-72 fathoms. ,
0054 ' o o F “ Investigator.”
q0 . of Martaban, 20 fathoms. l
ég—gj Off Pulicat (Madras). )
-‘%—3-@“5-4*?18—2- Madras and Pondiohery. Purchased.
3487_?"‘19"2' @5}_3 20 Suez. ' J. Wood-Mason. ]

9. Prnrvus sEMIsULoATUS, DeHaan, Plate L., fig. 2.

Penzus semisulcatus, De Haan, Faun, Japon. Crust., p. 191, pl. xlvi, fig. 1, 1849 : Stimpson, Proc. Ac. Philad.
1860, p. 44 : Heller, Novara Crust., p. 121, 1865: Miers, P.Z.S. 1878, p. 209 (part.): Haswell, P.L.S., N, S. Wales,
1879, p. 38, and Cat. Austral. Crust., 1882, p. 189 : de Man, Notes Leyden Mus. II. 1880, p. 185, and Journ. Linn.
Soc., Zool., XX1II, 1888, p. 284, and in Max Weber’s Zool. Ergebn. Niederl, Ost-Ind, II. 1892, p. 510, and Zool.
Jahrb., Syst. etc., X. 1898, p. 677 : Ortmann, Zool. Jahrb., Syst., V. 1890, p. 450 (vart.) : Nobili, Ann. Mus. Civ.
Genov, (2) XX. 1899, p. 232, and 1900, p. 474 : Lanchester, PZ S. 1901, I1. p. 570: Doflein, Abh. Ak. Miinchen,

1902, p. 630,
? Penzus semisulcatus var exsulcatus, Hilgendorf, MB, k. Akad. Berlin, 1878, p, 843.

Peneeus tahitensis, Heller, Novara Crust., pl. xi. fig. 2, 1865,
Penzus monodon, Kishinouye, Journ. Fish. Bur. Tokyo, VIIT, i. 1900, pp. 7, 15, pl. ii. fig. 1, pl. vii, fig. 3, 3a.
The P. monodon of many authors includes this species, which strongly
resembles P. monodon Fabr., but is dlstmgmshed by the followmg specific
characters :— f
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The last pair of thoracic legs have no exopodite, or, at most and very
rarely, a mere papilla-like vestige of one. - -

- The rostrum has a distinct double curve, and commonly, even in large
adults, reaches a short way beyond the tip of the antennular peduncle: the
groove on either side of the rostrum is less distinet, and ends in front of the
last (epigastric) tooth.

The cervical suture (which, as in P, monodon, is present only in the vicinity
of the hepatic spine) is much less distinet ; and the post-antennal or subhepatic
ridge, which defines the branchial region anteriorly, is horizontal, not oblique.

The upper (outer) antennular flagellum 1s longer than 1ts peduncle.

The external maxillipeds and third chelipeds may be a little longer, the
latter sometimes reaching beyond the tip of the antennal scale; but as the

length of these appendages varies with age and sex, this i1s not a character of
much 1mportance.

This species grows to a length of at least a foot. It is the commonest
salt-water prawn of the Calcutta market, and is found all round the coasts of
India and Ceylon from Kardchi to Mergui and the Andamans,.

The collection contains 75 specimens, r;gistered under the following
numpers :— ' '

3123 4327-30 4336-38

= 3 3 Hooghly Delta. A. J. Milner and Mus. Collector.
816_.__5_? Mergni. J. Anderson.
.8_’%1_3.; %%?E Andamans. - G. H. Booley: ¥. Day.
:_3.97_19 Karachi, | Karachi Museum.
4283—90 | Pulicat. I WI
297;*981 ég“g—q 1Ga,11ja?r11 and Orissa,.)'% " Investigator.”
%_32_8_:_?;1 _ Akyab. - - F. Stoliczka.
4“323_24: 4333_35: 4333_4'1 Madras and Pondiéherry. Purchased.
4,1%2_5_ Canara. (Malabar coast). F. Day.
44’93"99 Bombay. Purchased.
i 4—%2’1 - Colombo, ' J. Anderson. i
4342 . '
- Nagasaki. Berlin Museum.

- d
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3. PENETUS inpicUs, Edw. Plate 1. fig., 8, 3a.

Penzeus indicus, Milne Edwards, Hist. Nat. Crust. II. p. 415, 1837: Dana, U.S. Expl. Exp, Crust. pt I.,
p. 604, 1852: Heller, Novara Crust. p, 122, 1865 : Hilgendorf, MB. Ak. Berlin, 1878, p. 844: Miers, P.Z.S., 1878,
p. 301 : Spence Bate, Ann. Mag, Nat. Hist. (5) VIII. 1881, p. 177, pl. xii, fig. 5, and Challenger Macrura, 1888,
p. 248, pl. xxxiii. fig. 2: de Man, in Max Weber’s Zool. Ergebn. Niederl. Ost- Ind. II. 1892, p. 511 pl. xxxix, fig.
53 and Zool. Jahrb., Syst., X. 1898, p. 680 : Henderson, Trans. Linn, Soc. (2) V. 1893, p. 447 : Ortmann in Se-
mon’s Zool. Forbohungs'r Austral. ete. 1894, p 10: Lanchester, Ann. Mag. Nat. Hist. (7) VI. 1900, p, 263: Nobili,
Ann, Mus.” Genova (2) XX. 1900, p. 474, and Boll. Mus. Torino, XVI. 1901, No. 397, p. 2, and XVIIIL 1903,

No. 447, p. 1, No. 4562, p. 2, and No. 455, p. 2.

This is an extremely variable species, especially in respect of the length ot
the rostrum, which in young individuals projects far beyond the tip of the
antennal scale, whereas in adults it is often not longer than that of P. monodon.

Large adults of P. indicus strongly resemble P. monodon, but differ con-
stantly in the following particulars:— '

The post-antennular (“antennal”) and hepatic spines are not so strong and
salient: the post-antennular or hepatic sulcus is not nearly so deep, and the

ridges defining it are not so prominent: and there is no sub-hepatic ridge defin-
ing the branchial region anteriorly.

The rostrum has a manifest double curve, and usually reaches beyond the
tip of the antennular peduncle; dorsally it has 8—10 teeth, ventrally 4—96. The
groove on either side of the rostrum ends beside the last (epigastric) tooth.

The post-rostral crest 1s faintly canaliculate, and ends nearly an eye-length 1n
front of the posterior border of the carapace. '

T'he upper (outer) antennular flagellum 18 about 11 times the length of the
peduncle.

The sixth abdominal somite is as long as the telson.

This species attains a length of about 8 inches. It occurs all round the
coasts of India and Ceylon, from Karachi to the Andamans.

I'here are 112 specimens in the collection, registered as follows:—
3007-9 4371-72

—— g Karachi Karachi Museum.
4291-93
——— Pulicat (Madras). _
T “ Investigator.”
3999- 4:053 4231 5060 Ori 1 Gan

5 5~ {0 mssa an anjam.
4343-48 4350-51 '

o 5 | | Malabar coast. J. Wood-Mason.
4349 ' | ' -
5 S Madras. e Purchased.
4352-54 _

T , S Colombeo. J. Anderson,

4355 4716-18
i Andamans.ﬂ o | G. H. Booley.
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4307-60 4363-64

9______. —— ' Hooghly Delta. D o J. Wood-Masqn.
436}-62 Singapore. o -~ J. Wood-Mason.
9 |
4683_85 Bombay. ' . - " Purchased.

3a. PENEUS INDICUS var. MERGUIENSIS, de Man. Plate 11., fig. 4.

Journ. Linn. Soc., Zool., XXII. 1888, p. 287, pl. xviii. fig. 8, xix, fig. 1.

Dr deMan, who at first regarded this form as distinct, has since (in Max
Weber’s Zool. Ergebn. einer Reise in Niederl. Ost-Ind. 11, p. 511) united 1t
with P.-indicns Edw. Dr J. R. Henderson concurs.

Large adults of this variety are distinguished by the rostral crest, which
is 80 high as to assume a broadly-triangular form: beneath the crest the rostrum
18 nearly straight.

Adult males are further distinguished by the form of the dactylus of the

‘external maxillipeds, which joint 1s hardly half the length of its propodite and has

a subacute point.
This form reaches a length of over 8 inches.

There are 66 specimens 1n the collection, registered as follows :—

?3_1;§ Karachi. - Karachi Museum.
81—“65_4: Typrus. Mergua. J. Anderson.
%1;8_1_ Hooghly Delta. J. H. Row.
4363_70. 4_1_?3_]_7‘_2“:78 No Locality. J. Wood-Mason.
§94j49jh7(‘ﬁ. 5231 - Orissa and Ganjam. 2 o
_ ~ “Investigator.”

421-426 . ) '
i Palk Strait.

10
4373-75 - _

3 | Bombay. - F. Day.

3b. PrNEUS inDICcUS var. pEniornnATos., Plate II., fig. b.

Peneus penicillatus, Wood-Magon MS. (name only): Alcocky Ann, Mag.N H (7) XVI. 1905, p. 525,
T'his variety 1s distinguished by the form of the drd or external maxillipeds of

the male. In these appendages the carpus and propodite are much shorter and

coarser than they are in indicus and merguiensis, but on the other hand the dac-

tylus 18 a long tapering goint from 1% to 23 times the length of the propodite, and

the pencil of hairs occupying the groove on the mner sule of the daetylub 185 of
almost correspondmg length.
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The rostral crest is not so high as that of indicus var. merquiensis, but is
higher than that of typical tndicus, and this intermediate form of rostrum also
characterizes females taken in company with males of penicillatus.

This form grows to a length of six inches.

There are 28 specimens in the collection, registered as follows :—

9277 o _
6 Mergui.
3933-43 : ‘¢ Investigé;tor.”
9 . Onmssa Coast.
3044,
Tm Karacha. Karachi Museum.
4356 4365 . | .
9 "9 ' Hooghly Delta.
4394 4671-81 - ' g Purchased.
9 T 9 : Bombay.

The striking characters of merguiensis and penicillatus are shown in the ex-
ternal maxillipeds of the male—appendages which in certain species of Aris-
teeus, Hemipeneus, and Benthesicymus also exhibit secondary sexual differences.
But the fact that, in the forms now under consideration, the differences in the
male external maxillipeds are correlated with a decided difference in the shape
of the rostrum, which is also shared by the females taken in the same company,
precludes us, for the present, from regarding merguiensis and penicillatus as
allomorphic males of P. indicus, or as anything but incipient species.

4., PuNEUS CANALIOULATUS, Oliv. Plate 11., fig, 6a.-c

Penzeus canaliculatus, Olivier, Encyclopédie Methodique VIII. p. 660, 1811: Milne Edwards, Hist. Nat.
Crust., II. 1837, p. 414 : ?? DeHaan, Faun. Japon. Crust., p, 190, 1849 : Stimpson, Proc. Acad. Philad, 1860, p.
44 : Heller, Novara Crust., 1865, p. 121 : Hilgendorf in v. d. Decken’s Reisen Ost-Afr, IIL. i. 1869, p. 102, and
MB, Ak. Berl, 1878, p. 848 : Miers, P.Z.8. 1878, p. 298: Haswell, P.L.S., N.S. Wales, 1879, p. 38, and Cat.
Austral. Crust. 1882, p. 198: ? Spence Bate Ann, Mag. Nat, Hist. (5) VIIIL. 1881, p. 174, and Challenger Macrura,
1888, p. 243, pl. xxxii. fig. 1, 2: Ozorio, Journ, Sci. Math. Phys. Nat. Lisb. XI. 1885-87, p. 230 : de Man, Notes
Leyden Mus. IT. 1880, p. 185 and Archiv f. Naturges. LIIL. i. p. 564, 1887-88, and in Weber's Zool. Ergebn,
Niederl. Ost-Ind. 1I. 1892, p. 510: Ortmann, Zool. Jahrb., Syst. V. 1890, p. 448, pl. xxxvi. fig. 2a, b : Henderson,
Trans. Linn. Soc. (2) V. 1893, p. 450 : Stead, Zoologist, 1898, p. 209 : Nobili, Ann, Mus. Genov. 1899, p. 232, and
1900, p. 474, and Boll, Mus. Torino, 1901, No. 897, p. 1: Borradaile in Stomap. and Macr. of Willey’s Exp., 1899,
pp. 395, 398, 404 ; Kigshinonye, Journ. Fish. Bur. Tokyo, VIII. i. 1900, pp. 6, 11, pl. i, pl. vii. fig. 1, la : Whitelegge,
Mem. Austral. Mus. IV. pt. 2, 1900, p, 197: Rathbun, P,U.S. Nat. Mus., 1900, p. 311 :? Lanchester, P.Z.S. 1901,
IT. 571, pl. xxxiv. fig. 5 : Doflein, Abh. bayer. Ak. Miinchen, 1902, p. 630.

Penzus canaliculatus var. japonicus, Spence Bate, Challenger Macrura, p.245 pl. xxxi, xxxil. fig. 4, xxxVII,
ﬁg 2 1888.

Penzeus canaliculatus var. australiensis, Spence Bate, op. cit, p. 248, pl, xxxii. fig, 3: de Man, Abh. Senckenb
Nat, Ges., 1902, p. 905.

Penseus marginatus, Randall, Journ. Acad. Nat Sci, Philad, 1839, p. 146,

Penzus plebejus, Hess, Arch, f. Naturges, xxxi. i. 1865, ppe 168, 172, pl. Vn. ﬁg. 19 : deMan, Ziool, Jahrb,,
Syst., IT, 1887, p. 714.
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The Indian form agrees with Kishinouye’s figures of P. canaliculatus and

with Spence Bate’s of P. canaliculatus var. japonicus. As Stimpson and others
have remaa‘;ked DeHaan’s description certainly does not apply to this species.

The largest of our Indian specimens 18 7 inches long.

The rostrum, which 1s slightly double-curved, reaches just beyond the
tip of the antennular peduncle: dorsally it has 9-11 teeth, ventrally 1,
The groove on either side of the rostral crest is co-extensive with the post-rostral
crest (which is itself canaliculate) to Wlthm half-an-eye-length of the posterior
border of the carapace.

 There is a small post-ocular spine, continued as a short ridge running
parallel with the rostral crest; posteriorly this ridge is recurved on itself to form
a narrow loop. The post-antennular (‘“antennal”) spine is very strong and,
as 1n other species, 18 continued oblhiquely backwards as a sharp ridge to the
base of the hepatic spine. The oblique post-orbital crest is longer and more
oblique than in any of the preceding species. As usual, the cervical groove is
present only in the vicinity of the hepatic spine. The subhepatic crest and
aroove, defining the anterior limit of the branchial region, are very distinct, and
take a somewhat sinuous course from a point near the antero-lateral angle of
the carapace to a point lying vertically below the posterior limit of the cervical
groove. '

The antennular scale does not itself reach beyond the eyes, though its seta
do. The antennular flagella are less than half the length of their peduncle.

The external maxillipeds and 3rd chelipeds reach to about the middle of
the antennal scale. In males which appear to be adult the dactylus of the ex-
ternal maxillipeds 18 hardly half as long as its propodite and articulates almost
end-on with 1. There 13 no distinct spine on the ischium of the 1st chelipeds,
but the spine on the basis of this and of the next appendage 1s very strong.
The last pair of thoracic legs, as in all Indian species except semisulcatus, have
an exopodite. '

On either lateral border of the telson, in its distal half, are three spinules.

The andricum 18 structurally like that of P. monodon, except that the distal
end of the anterior (apposed) border of each lobe is prolonged to form a fleshy
lobule of some size. The ¢ thelycum” has the form of a pocket (open anterior-
ly) owing to the fusion of its lobes. ‘

There are 9 specimens in the Indian Museum, registered as follows :—

1282 7981

"~ Hooghly Delta. Bengal Pilot Service.
2764 .
~H Andamans. G. H. Booley.
3023 '

-9 - Orissa Coast. - * Investigator.”
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- 1145
10

4395 S _ ' M
9 - Japan. J. Wood-Mason.
2072 ’ ” '

10

Off Indus Delta, 30—40 fathoms. « Investigator.”

Fiji Is. _ - ‘British Museum.

Hereroreneus, de Man,

deMan, Zool, Anzeiger, 1896, p, 111, and Ziool. Jahrb., Syst Abth, X. 1898, p. 684, pl, xxxviii, fig, 75,
Nobili, Boll. Mus, Torino XVIII. 1903, No. 455, p. 4s

Rostrum toothed both dorsally and ventrally. Antero-inferior angles of
carapace not spiniform. Post-antennular sulcus defined ventrally only, by the
buttress of the post-antennular (antennal) spine. "

Antennular flagella short. The first pair of thoracic legs may, in the
adult male, be enormously elongate, especially as to the propodite; but in the
female, and, as Nobili has shown, in certain adult males, may be of the ordinary
Peneus form. Exopodites are present on all the thoracic legs.

According to Nobili, epipodites are present on all but the last two thoracic
appendages, and pleurobranchise on the six posterior thoracic somites.

Andricum symmetrical, simple, much as in Peneus (s. r.)

According to Nobili, the branchial formula 1s the same as that of Peneus

(s. r.)

Only the following species 18 known :—

Heteropeneus longimanus de Man, loc. cit.; see also Nobili, loc. cit.; from the .
Java Sea and Singapore. Not represented in the collection of the Indian
- Museum, but included here as it 1s an Oriental SPeciés and may reasonably be
expected to occur within the limits of British India. '

MzuTaPENEUS, Wood-Mason.

Metapenzus, Wood-Mason, Ann, Mag, Nat. Hist. (6) VIII. 1891, p. 271.
Type: M. affines, Edw.

Rostrum toothed on its dorsal edge only. Antero-inferior angles of cara-
pace either rounded or spiniform. Post-antennular sulcus defined ounly vent-
rally, by the buttress of the post-antennular (antennal) spine. No longitudinal
or transverse sutures on the carapace. - - -

Antennular flagella short or of moderate length. Endopodite of maxillules
(1st maxille) somewhat abbreviated, two-]omted Exopodites present on all,
or all but the last pair of thoracic legs. ' o ’

Epipodites absent from the 8rd maxillipeds as well as from the last two
thoracic appendages. No pleurobranch on the last thoracic somite.

Andricum comphcated, symmetrical or asymmetrlcal if symmetrical, its
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distal angles are more or less spout-like : if asymmetrical, one lobe 1s either larger

or longer than the other and both are split up into interleaved convoluted
lobules.

The 8rd maxillipeds never exhibit secondary sexual characters in the male,
but the last pair of thoracic legs sometimes do.

The branchial formula 1s :—-

Somite Podobranchise Arthrobranchige -~ Pleurobranchize Total
VII - ep. 1 0 = ep.+r
VIII ep. + 1 2 ' 0 = ep.+3
1X O 2 1 = 3
X ep. 2 1 = ep.+3
X1 ep. | 2 1 — ep. -+ 3
X111 ep. 2 1 = ep.+3
XIIT O 1 1 — %
X1V | 0 0 O = O

Total D ep.+1 11 41 5 Sep.+ 17 +1

In addition, a small filamentous vestige of an anterior arthrobranch is
present on the penultimate thoracic som}lte in all the species I have examined,
which include, besides the Indian species, M. Joyneri, M. tenellus, M.Macleays,

M. philippinensis, M. Eichterst, and M. Batei.

Key to the Indian species of the genus Metapeneus.

I. Telson without lateral marginal spinules: antero-lateral (antero-inferior)
angles of carapace without a spine: last pair of thoracic legs without
exopodite, their merus, in the adult male, with a notch and spine at

base : —
1. The rostrum in adults reaches nearly to, or beyond, the tlp of

the antennular peduncle :—
i, Last pair of thoracic legs seldom reach to tip (usually
reach a little beyond middle) of antennal scale oo M. monoceros.
11. Last pair of thoracic legs usually surpass (sometimes by
a dactylus-length) the tip of the antennal scale oo M. affines.
111, Last pair of thoracic legs fall considerably short of the
middle of the antennal scale, and often in the female
are merely horn-capped stumps: inner antennular
flagellum the longer e cee oo M. Dobsoni.
2. The rostrum, in adults, sometimes just surpasses, sometimes
' hardly reaches, the eyes :— '
i,  Rostrum rarely reaches middle of antennular peduncle :
' last pair of thoracic legs reach more than a dactylus- o
length beyond the tip of the antennal scale .. M. brevicornis.
ii. Rostrum rarely reaches middle of eye . last pair of ' -
thoracic legs do not reach tip of antennal scale ... M. Lysianassa.
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11. Telson with lateral marginal spines at its distal end :—
1. No exopodite to last pair of thoracic legs: no branchiostegal
spine at antero-inferior angles of carapace ... M. ensus.
2. Lastpairof th oracic legs with exopodite : a branchiostegal spine:

 no notch and spine on merus of last pair of thoracic legs of
male :—

1. Inner antennular flagellum much longer than outer,—
as long as its peduncle :— '
a. Median limb of thelycum a short ridge ... 4. coniger.
b. Median limb of thelycum a broad, undermined
~ plate, with its free (posterior) edge recurv-
ed and bilobed ... ... M. andamanensus.
it. Antennular flagella equal,—about one-third the
length of the peduncle :—
a. A stridulating organ on each side of the
carapace, playing against the free edge of
the lst abdominal tergum ... . M. stridulans.

b. No stridulating organs on carapace ... M. mogiensis.

1. METAPENEUS MoNockros, Fabr. Plate IIL., fig. 7, 7 a-c.

Penzus monoceros, Fabricius, Entomol. Syst., Suppl., p. 409, 1798 : ?(Bosc, Latreille) : Milne Edwards,
Hist. Nat. Crust., I1. p. 415, 1837: ? Dana, U.S. Expl. Exp. Crust. pt. I. p. 605, pl. xl. fig. 5, 1852: Stimpson,
Proc. Acad. Philad. 1860, p. 44 (part.): Miers, P.Z.S., 1878, p. 301 : Hilgendorf, MB, Ak. Berl. 1878, p. 844:
Spence Bate, Ann. Mag. Nat. Hist. (5) VIII, 1881, p. 177, pl. xi. fig. 2: Haswell, Cat. Austral Crust., 1882, p. 200 :
Ortmann, Zool, Jahrb., Syst., V., 1890, p. 450, (part.) pl. xxzxvi. fig. 3b. (not 3a): Thallwitz, Abh. u. Ber, Maus.
Dresden, 1890-91, No. 3, p. 2: de Man in Weber’s Zool. Ergebn. Niederl. Ost-Ind. II. 1892, p. 513, fig. 54, and
Zool. Jahrb,, Syst., X. 1898, p. 680: Doflein, Abh. bayer Akad, Minchen 1902, p. 631.

Metapenzzus monoceros, Nobili, Boll. Mus. Torino, XVIII. 1903, No. 432, p. 3, and No, 455, p. 3.

Penaeus incisipes, Kishinouye, Journ. Fish. Bur., Tokyo, VIII. i. 1900, p. 18, pl. iv. fig. 2, pl. vii. fig. 6, 6a |
(nec Bate).

Body covered with a harsh and very short tomentum.

Rostrum nearly straight, uptilted, reaching nearly to, or a httle beyond,
the tip of the antennular peduncle ; armed dorsally with 9—12 teeth, which do
not form much of a crest. Post-rostral crest continued to, or almost to, the
posterior border of the carapace. . .

Antero-lateral angles of carapace broadly rounded off. A very small post-
ocular (orbital) tooth. Post-antennular (antennal) spine strong, produced as a
salient ridge to the base of the small hepatic spine, the ridge bounding a well
marked post-antennular groove which meets the cervical groove. Gastric
region defined anteriorly, on either side of the rostrum, by a short oblique post-
orbital groove. Branchial region defined (1) anteriorly, by a deep and narrow
crescentic groove (anterior part of cervical groove) which embraces the base of
the post-antennular ridge and meets the post-antennular groove, and (2) super-
iorly, by a sinuous ridge—most distinct in its posterior half—which runs from
the hepatic spine almost to the posterior border of the carapace.

The 2nd—6th abdominal terga, usually the I1st also, are carmated
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mid-dorsally, the (1st) 2nd and 8rd bluntly, incompletely and somewhat incon-
spicuously, the 4th—6th very sharply and almost completely. The 5th ab-
dominal somite is about two-thirds the length of the 6th, the 6th is a little
shorter than the telson. The telson is shorter than the inner caudal swimmeret,
and has no marginal spines. | ' ' '
Eyes very large, shightly surpassed by the antennular scale. The OI'ufér‘*
(upper) antennular flagellum, which 1s shghtly longer tha.n the mner, 1s not

much more than half the length of its peduncle.

The 3rd maxillipeds barely reach the middle of the antennal scale: their
dactylus in the male i8 not modified; but consists of a slender, setose, tapering
joint, about four- fifths the length of the propodite with which it ar ticulates,

end-on,
There i3 a strong antrorse spine on the basis of all three pairs of

chelipeds.
' In the adult male the last pair of thoracic legs has the proximal end of the

merus notched on its outer side, the notch being deepened anteriorly by a large
retrorse and introrse, hook-like spine, and posteriorly by a sub-terminal lobule

on the posterior border of the ischium. Beyond the spine the edge of the
merus is finely denticulate in more or less of i1ts extent. In both sexes the

three terminal joints of these fifth legs are slender, and the dactylus rarely
reaches much beyond the middle third of the antennal scale. No exopodite 13
present on the fitth pair of legs. '

The andricum 1s quite symmetrical. In the adult 1t consists of two rigid
segments tightly folded in all their length, interlocked all along their anterior
margin, and in close apposition along a great part of their posterior margin, so
as to form a compressed tube. Distally the tube ends in a pair of large gar-
goyles, the posterior lips of which are convoluted like the mouth of a person-

ate corolla; | o
The thelycum 18 concave, the hollow being bounded (1) latera.lly by a pair

of ear-like lobes, the salient free edge of which 1s often incurved, and (2) ante-
rlorly by a median tongue that projects and is embedded between two lobes ot

~ the sternum corresponding with the penultimate pair ot legs
This species may attain, though rarely, a length of 61 inches.
- It 18 one of the commonest of the Indian prawns. In the Museum collec-
tion there are 281 specimens, registered as follows :— '

1547 . L - Pondicherry. . Purchased.
?.547_3.9 . Sandheads, R. Hooghly.  J. H.Row.
134 ; o . . -
4134 44; 4160; 4.____173 Orissa coast. ‘“ Investigator.”
9o 9 9 | o
45354 - " |
_E_%_Ezg -~ Bombay. - S Purchased.
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401-20 434-40

Palk Strait. ' )

10 10

1144 '

5 Off Indus Delta, 30—40 fathoms.

5065 | - G ; | ' d . | | | 6 I t' { "

10 anjam and Vizagapatam, 10-—30 fath. ; nve.s 1gator.

5066 '

T Coromandel coast, 80-—110 fathoms.

0067 o |

1o | Gulf of Martaban, 20 fathoms. )

5068 “ - ' .

To Akyab. F. Stohiczka. -
8444 488182 ' - e
| = 5 - Hongkong, R. Hungerford : G. Dennys.]

2. MErapENEUS ArrinNis, Kdw. Plate 111., fig. 8, Qa-b.

Penzus affinis, Milne Edwards, Hist. Nat. Crust. II. p. 416, 1837 : Spence Bate, Ann, Mag. Nat. Hist. (5)
VIII. 1881, p. 179, pl. xii. fig. 6: Ortmann, Zool. Jahrb., Syst. V. 1890, p. 450 (P. monoceros partim): Hender-
son, Trans. Linn. Soc. (2) V 1893, p. 448 (part.): Kishinonye, Journ, Fish. Bur., Tokyo, VIII. i. 1900, p. 16, pl.
iv, fig. 1, pl. vii. fig. 5, ba.: Lanchester, P.Z.S. 1901, Il. p. 572: Rathbun, Proc. U. S. Nat. Mus. xxvi. 1902, p. 38:
Nobili, Boll. Mus. Torino, xviii. 1903, No. 455, p. 2 (Metapenzus).

Penzus incisipes, Spence Bate, Challenger Macrura, p. 257, pl. xxxiv. fig. 2, 1888,

This species closely resembles M. monoceros; but adults are distinguished

from that species by the form of the andricum and thelycum.

The andricum has the same general form, buts ends distally in a pair of
two-lipped spouts which look something like a pair of short horns.

The thelycum is more setose; its lateral lobes, instead of presenting a
sharp, salient edge, are flattish and are transversely cut into two unequal
segments..

Other points which separate it from M. monoceros are the following, in the
case of adults :—

The rostrum is more curved, less uptilted, and usually a little longer,
and not seldom has fewer than 9 teeth: the post-rostral crest is less distinct
and fades away some distance in front of the posterior border of the carapace.
‘Also the carination of the anterior abdominal terga is less distinct.

The upper antennular flagellum is longer, being three-fourths the length
of the peduncle, or more.

The last pair of thoracic legs in both sexes usually surpass the tip of the
antennal scale, sometimes by the whole length of the dactylus. In the male,
there is no lobule on the posterior edge of the ischium of these legs, the notch

in the mervs is bounded by a twisted tooth instead of a curved spme, and the
edge of the merus beyond the tooth 1s entire.

This species very rarely attains a length. of 63 inches. There are 81
specimens in the Indian Museum registered as follows :—
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4096-4133 4145-64 | |
—————e ¢ - Orissa coast. - R

9 9 : '
5069 ‘“ Investigator.
10 ' (anjam coast, 7—20 fathoms.
4692
g Madras. Purchased.
4693 ‘ _
5 Colombo. J. Anderson.
4696—-4701 | , , .
Ty | Karacha. Karachi Museum.

3. MerareNeUs Dossoni, Miers. Plate I1I., fig. 9, 9a-d.

Penzus Dobsoni Miers, P,Z.S.,, 1878, p. 302, pl, xvii. fig. 2: J, R. Henderson, Trans, Linn. Soc. (2) V. 1893,
p. 449.

Metapenzus Dobsoni, Nobili, Boll. Mus, Torino, 1903, No. 452, p. 3.

In general characters this species resembles M. monoceros, but exhibits the
following diagnostic points of difference:—

The tomentum is less harsh, less abundant, and more patchy.

The rostrum, which has only 8 or 9 teeth, 1s usually a httle longer, and it
has a well-marked double curve. The post-rostral crest fades away well in front
of the posterior border of the carapace; and the anterior abdominal terga are
not, or only most obscurely, carinated. The post-antennular (antennal) spine is

not very strong and 18 not continued backwards as a strong ridge, so that the

post-antennular sulcus 1s not so deep.

The wnner antennular flagellum 1s the longer, exceeding 1ts peduncle 1n
length.

All the legs are shorter and more ciliated, and the chelse are unusually
weak, In the male the spine on the basis of the 8rd pair of chelipeds 1s a great
barb projecting considerably beyond the base of the merus, somewhat like that
of M. Joynera. '

The last pair of thoracic legs do not nearly reach the middle of the anten-
nal scale: in the male, owing to a twist in the is¢hium, the large tooth (com-
pleting the notch) at the proximal end of the merus is turned forwards and
outwards; and anterior to this tooth there may be a second smaller tooth, but
no row of denticles. In the adult female the last pair of thoracic legs 1s gener-
ally represented by a coxa, to which is articulated a horny stump: this 1s the
case in 62 out of the 69 females in our collection; but of the remamming 7, 5

have a normal leg—short and weak like that of the male, but without notch or

spine on merus—on one side, and 2 have a pair of normal legs.

_ The andricum is much like that of M. monoceros, but ends in a pawr of
simple spouts; and where the spouts take-off there are 4 papille, or short fila-
ments—two anterior and two posterior. '

r—)
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The thelycum consists of a broad concave median tongue, not embraced 'by_.
any lateral processes of the penultimate thoracic sternum, but more or less en-

sheathed posteriorly in a salient horse-shoe-shaped process formed by union of
the lateral lobes of the organ itself, '

This species rarely exceeds 4% inches in length. It 1s common all along
the east coast, from Orissa to Vizagapatam, where in one season I collected near-
ly 100 specimens; and it has also been taken at Coconada, Madras, Colombo,
and off the Malabar coast. '

Nobili, who records this species from Pondichery and Mahé, has already
remarked that the 5th pair of legs may be properly developed in the female,
This author 1s probably righ in considering their usual stump-like condition to
be a phase of regeneration after loss; but whether the loss is accidental, or is
normal to the reproductive process, is a question to be asked,

The Museum possesses 126 specimens, reglstered under the following num-

bers :—

3917 | o . L - - N

5~ 0 COTYPE Mangalore (Malabar coast). o ‘British Museum.
?.%}.% @Z.g__fé 59919 - * Ganjam: Vizagapatam :ﬂCoconada.

2090-99 | _ - . ' | } Investigator.
—5— . Orissa coast.

%ﬂ %%;_29 ' ' ”,L\([adras.' - Purchased.
4453—86 Columbo. _ | . . | o J. Anderson.

4. METAPENEUS BREVICORNIS, Kdw, Plate IV., fig. 10, 10a, b.

Penzus brevicornis, Milne Edwards, Hist. Nat. Crust. II. p. 417, 1837 : Richters, in Mobius, Meeresf. Manrit.
1880, p. 166 : Spence Bate, Ann. Mag. Nat. Hist. (5) VIII. 1881, p. 180, pl. xi. fig. 3: Henderson, Trans. Linn.
Soc, (2) V. 1893, p, 450 : de Man, Zool. Jahrb., Syst., X. 1897, p. 681 : Lanchester P.Z.S., 1901, II1. p. 571.

Penzeus avirostris, Dana, U,S. Expl., Exp., Crust., pt. I. p. 603, pl. xl. fig. 3, 1852: Heller, Novara Crust.
p. 123, 1865 : Miers, Ann, Mag. Nat. Hist. (5) V. 1880, p. 457.

Penewus sp., Lanchester, t.c., p. 571, pl. xxxiv. fig. 7

Metapeme’as avimstris, Nobili, Boll. Mus. Torino, 1903, No, 447, p. 2.

Compared with M, monoceros this species shows the following difference :—

~ Itis not,or very little, tomentose. The rostrum is curved and rarely
reaches to the middle of the 2nd joint of the antennular peduncle, sometimes
only just Slll"paSSIIlO“ the eyes : dorsally it bears 7 teeth, which form a decided
crest. The post-rostral crest, however, is very indistinct, and only just reaches
into the posterlor' third of the carapace The post-antennular (antennal) spine
is weak and 1s not contmued as a well-cut post-antennular rldge so that the
post- antennular groove IS shallow. The hepatlc spine is very small. The sub-

hepatic groove (anterior part of cervical groove) which defines the branchial
region anteriorly, is shallow and does not meet the hepatic spine. The ridge
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-defining the branchial region superiorly is present only in the posterlor part ot
‘the carapace, and even there 1s indistinct.

The median carina of the 2nd abdominal! tergum 1s absent ; that of the 3rd

18 hardly perceptible; that of the 4th present only in the posterior two-thirds.
The 6th abdominal somite is as long as the telson.

The outer antennular flagellum 1s nearly as long as the peduncle.

The last pair of thoracic legs reach more than a dactylus-length beyond the

tip of the antennal scale: in the adult male there 1s notch i1n the posterior
border of the merus at its proximal end, the notch being bounded by a small

tooth (not a spine) beyond which there are no denticles; nor 1is there any sub-

terminal lobe on the border of the ischium.

The andricum is built like that of M. monoceros, but ends in a pair of
simple spouts each of which carries, near its middle, a longish filament.

The thelycum 18 concave like that ot M. monoceros: 1ts median lobe 1s

shaped like a figure of eight, the anterior portion being embraced between pro-

cesses of the antepenultimate thoracic sternum, the posterior portion being em-
braced by the flat crescent-shaped lateral lobes.

This species very rarely attains a length of 5 mnches. 1t is represented in
our collection by only 18 specimens, registered as follows : —

—— 5 Karachi. ' Karichi Museam.
2738-59 Salt Lakes, Calcutta.
7 Museum collector
1383-85 , |
5 Tavoy
4..%% Off Ganjam, 23 fathoms.
220 - “ Investigator.”
“-]-_-6- Off Amherst (G. of Martaban).
*44975 Penang. F. Stoliczka.
i Tndia. No history.
. 469944 Madras. ‘ Purchased.

5. MerAPENEUS Liystanassa, (de Man). Plate IV, fig. 11, 11a-c.

Penzus Lysianassa, de Man, Journ, Linn, Soc., Zool., xxii, 1888, p. 290, pl. xix. fig. 1 : Nobili, Boll. Mus.

Torino, 1903, No. 455, p. 4 (Metapenzus).

~ This species comes very close to M. brevicornis, from which it is distin-
guished by the following characters :—

The rostrum is shorter, in large individuals hardly reaching to the cornea,

and even in young individuals barely reaching the middle of the eyes: 1t forms
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a high rhomboidal crest. The post-rostral crest is distinet but is broad and
blunt, and bifurcates near the posterior border of the carapace. The sinuous
ridge defining the branchial region superiorly is more distinct, The 6th ab-
dominal somite may be slightly longer than the telson.

The antennular flagella are 11 times the length of their peduncle, or even
more.

In the male the merus of the 4th pair of thoracic legs 18 compressed, and
1ts posterior border i1s expanded and crest-hike, most so posteriorly.

- The last pair of thoracic legs do not reach the tip of the antennal scale:
in the male the tooth bounding the notch at the proximal end of the merus is
very large, compressed, and recurved : in the female the anterior margin of the
ischium 1s often dilated and compressed so as to form a high crest.

The andricum is of much the same form, but the spout-like terminations of
its distal corners are bifurcate and their free filament is very short.

The anterior (median) and posterior (lateral) lobes of the thelycum are ail
of about the same size, so that the organ has much the shape of an ace of clubs
without the shatt. ' '

An exceptionally large female is 8} inches long.

The collection contains only 13 specimens, registered as follows :—

8240
6 |
1 : |
%%.Jf__ TyrES OF & e Mergu. . _ _ J. Anderson,
g1 l
——  TypEs oF?2
6
4 _2 .
j’g?_i 0 Orissa coast.
721:7 *“ Investigator.”
5 . of Martaban, 20 fathoms.
46990 Sandheads, R. Hooghly. o 1. H. Row.
6. METAPENEUS ENSIS? (DeHaan)
> Pen:wus monoceros ensis, De Haan, Faun. Japon. Crust., p. 192, pl. xivi. fig. 2. ? Peneus intermedius,

K1shmou3 e, Journ, Figh, Bureau, Tokyo, VIII. 1900, p. 21.

The Speclmens which I am inclined to refer to this species are young, and
the males may not have acquired their secondary sexual characters. They
resemble the young of M. monoceros, and in the semi-final sorting of the collee-
tion were assigned to that species; but on final ‘examination, when each speci-
men was compared with a standard, they were found to possess three pairs of
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articulating marginal spines at the distal end of the telson. They were taken
near Port Blair in the Andamans.

Andamans. , J. Wood-Mason.

7. METAPENEUS CONIGER, Wood-Mason. Plate IV., fig. 12, 12a-b.

Metapenzus coniger, Wood-Mason, Ann, Mag. Nat. Hist. (6) VIII. 1891, p. 272. Illustrations of the Zool.
Investigator, Crust, pl. L. fig. 2, 2a, b: Alcock, Cat. Indian Deep Sea Crust., 1901, p. 16.

Body tomentose.

Rostrum faintly curved, nearly horizontal, not quite reaching end of
antennular peduncle in the male but slightly surpassing it in the female, with
6 or 7 (rarely 8) teeth dorsally, in addition to a small isolated epigastric tooth,
the teeth not forming much of a crest: no appreciable post-rostral carina
behind the gastric region. A small post-ocular angulation, but no spine.
Post-antennular (antennal) spine moderate, not continued backwards as a
distinet ridge, so that the post-antennular sulcus 1s faint, Antero-lateral
(antero-inferior) angles of carapace broadly rounded-off but bearing a small
(branchiostegal) spine. Hepatic spine small. Branchial region very obscurely
defined, (1) by a faint groove (anterior portion of cervical groove) running
from near the antero-lateral angle of the carapace to the base of the hepatic
spine, (2) by a faint smuous groove running from the hepatic spine nearly to
the posterior border of the carapace. '

The 2nd®#bdominal tergum bears traces of a median carina anteriorly, the
8rd—6th terga are sharply carinated, and the 4th—6th are also distinctly sub-
carinate on either side of the middle line. The 6th abdominal somite is about
twice as long as the bth, and about as long as the telson. The telson is about
as long as the inner caudal swimmeret: 1t ends very acutely and has on each
side, near the tip, 4 marginal spines of which the last alone 18 fixed

Eyes very large. The imner antennular flagellum, which is much longer
than the outer, is as long as or longer than the peduncle: in the male its inner
border 1s concave, at the proximal end, up to a small conical denticle.

The external maxillipeds reach to or nearly to the tip of the antennal
scale: the dactylus, 1n both sexes, 18 a slender joint, about three-fourths the

length of the propodite, with which it articulates end-on: the basis bears a
strong antrorse spine.

A similar spine exists on the basis (and on the i1schium also) of the lst
pair of chelipeds only. In the female only there is a pair of minute sternal
spines between the 2nd chelipeds. The 5th pair of thoracic legs reach the
middle of the antennal scale and are not in any way modified in the male. All

the thoracic legs have exopodites.
4 f
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The andricum, which is longitudinally chanelled both anteriorly and poste-
riorly, is a little asymmetrical, one lobe—usually the left—being a little longer
and larger than the other. It consists of a pair of intimately connected lobes,
each of which splits up into two convoluted petaloid lobules. On unravelling,
the ner lobule of the smaller (usually the right) lobe 1s spirally convoluted
and shows a smaller petaloid process on its outer side: it is enfolded in the
inner lobule of the larger (usually the left) lobe. Finally the outer lobules ot
each lobe are folded round the inner lobules, so that the whole organ has some-
what the appearance of an opening flower-bud. '

The thelycum is shaped somewhat like a reversed W. It congists of a
T-shaped plate lying between the penultimate pair of legs, the horizontal limb
of the T being thick and prominent, the vertical limb short: from each end of

the horizontal limb a salient lamina runs obliquely backwards abutting on the
coxa of the bth pair of legs.

This species rarely reaches a length of 3Z inches. It is one of the common
forms of the 100-fathom line in the muddy parts of the seas that wash the

peninsula. It is extremely closely related to M. philippinensis Spence Bate,
from which 1t 18 distinguished, as regards the male by the form of the inner
antennular flagellum, and as regards the female by the form of the thelycum.

The collection contains 256 specimens, registered as follows:—

5 , .. Off Concan cdast, 56—58 fathoms. _
4940 '

T G. of Oman, 230 fathoms.

A4 gy of o, w,
4—-—-%06 Tyre of Q. - Orissa coast, 68 fathoms.
4175- 4:205 4207-30 I '

9 9  J ,
Z_Qﬁf;‘"___'_?_? Off Masulipatam, 99 fathoms. l
?_?.fﬁg_'fg Off Kalingapatam, 80—100 fathoms. I
?-}-2—8:?2 Off Nellore coast, 133—200 fathoms. I
-9—].-;&4:-9:-9_.2_99 - . _ O:EE M&dr&s, 107 fﬁ:thoms. I } ¢ Investlg&tor
.}féi%:ig . Off Andamans, 79 fathoms. . I
:-3-% Off Malabar coast, 68— 148 fathoms. l
%%1_ S " Off Canara coast, 124—119 fathoms. ;
3482 ' J
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" 7a. METAPENEUS CONIGER var. ANDAMANENSIS, Wood-Mason. Plate IV., fig. 13.

Metapenzus philippinensis var. andamanensis, Wood Mascm, Ann. Mag. Nat. Hist. (6) VIII. 1891, p. 271:
Alcock Cat Ind, Deep Sea Crust., 1901, p. 17.

Dlstmgulshed by the uptllted ‘and nearly straight rostrum ; by the indis-

tinctness of the subcarin® of the 4th—6th abdominal terga; and by the form of

the thelycum. In the thelycum the part corresponding with the vertical limb of
the T is a broad, longitudinally-grooved plate, so undermined that all its edges

except the anterior limit of attachment are free: its posterior (free) edge 1s

strongly recurved inwards and 18 bilobed.
" The female may attain a length of 5% inches.

There are 58 specimens 1n the collection, registered as follows :—

-2—?-%—71:021-—9? Types. K. of North Andaman 1., 185 fathoms. )
Z?%:ﬁé Off Port Blair, Andamans, 112—244 fathoms. :
2403 B _ ~- - ‘¢ Investigator.”
0 ' Off C. Comorin, 143 fathoms. - l
?-1-15-—3} Andaman Sea, 100 fathoms. Jl

8. METAPENEUS STRIDULANS, Wood-Mason. Plate V., fig. 14, 144-d.

Crotalocaris stridulans, Wood-Mason, MS name.
Metapeneus stridulans, Alcock, Ann. Mag. Nat, Hist. (7) XVI. 1905, p. 526.
Peneus 'velutmus (partim) Spence Bate, Challenger Macrura, 1888, p. 253, pl xxxill., fig. 1.

Oharacterlzed by the presence, in both sexes, of a pawr of strldulatmg or-

gans, situated one on each side of the carapace, near the middle of the posterior
end of the branchiostegite, in such a way that the anterior edge of the 1st abdo-
minal tergum can play over them. Hach organ consists of a longitudinal row of
vertically-disposed ridges, which vary in number, being usually 5, seldom less
than 5, and occasionally as many as 12, or, in the female, 'more than 12,

The species is a typical Metapeneus, and belongs to the same group as
M. philippinensis and coniger.

Integument remarkably thick, hard, and tomentose.

Rostrum nearly straight, uptilted, sometimes reaching to the end of the
antennular peduncle but often shorter, armed dorsally with 5—8 teeth, the last of
which is small and isolated (epigastric). No post-rostral crest. An indistinct
post-ocular denticle. Post-antennular (antennal) spine very strong, produced
backwards as a strong convexity defining a broad post-antennular sulcus.
Hepatic spime small; cervical groove present only 1n 1ts neighbourhood. Bran-
chial region not defined except by a short crescentic crease below the hepatlc
spine. Anterolateral (antero-inferior) angles of carapace spiniform. A pair of
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stridulating organs as already defined, which are usually better developed in the
female than in the male.

The 2nd abdominal tergum is medially carinated in less than 1its posterior

. half, the 8rd in almost all its extent, the carina in both cases being suleate : the

4th—6th are all sharply carinated, the carina of the 4th and 5th being deeply

cloft at its after end. The 6th abdominal somite is nearly twice as long as the

5th, but shorter than the telson. The telson is about as long as the inner-caudal

swimmeret : it ends very acutely and has, near the apex; 4 pairs of large marginal
spines, the last pair being fixed.

Evyes large. Antennular flagella equal, about one-third the length of ther
peduncle.

The 8rd maxillipeds nearly reach the t<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>