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LVI1. A Revision of the (( Genus " Peneus, with Diagnoses 
of some new Species and Varieties. By A. ALCOCK, ~LB. , 
LL.D., F.R.S. 

• 
O~TENT . 

I. Tntroduction. 
n. Definition of the ~Ianiple Penf'lts . 

Hr. Diagnose. of the constituent Genera and Tables of the Species of 
the several Genera. 

IV. Diagno es of Nine new Form. 

1. I TRODUCTION. 

The (( genus" Peneus (type P. monodon) wa establi hed 
in the year 1798 by Fabriciu for three species from the 
(( Indian Ocean," one of \-"hich (P . planicornis), since it 
antennular flagella are described a compre sed, should, 
perhaps, be translated to the genu 80lenoce1'a of Lucas 
(Ann. oc. Entom. France, 2 er. vo1. viii. 1850, p. 219). 

:NIilne-Edward (Hist. Nat. Cru.t. ii. 1837, pp. 411-418) 
deals critically with ele, en species which he a igns to 
Pene1J,s; but two of them haye ince been tran ferred to 
Solenoce~'a, a genus with which we are not now concerned . 

In 1881 in these ( Annals' (\'01. viii. er. 5, p. 169) Spence 
Bate pubh Iled, along with a preliminary notice of the 
( Challenger' Peneidre, an accouut of the results of an 
examination of ~1ilne-Edwards' type. In this paper the 
(( genus JJ Peneus is left intact, except that certain forms 
with long antennular Aagel1a are referred to as Peneopsis, a 
MS. name.of A. Milne-Edwards. Peneopsis wa not properly 
characterized, nor has its type (P. se1Tai a) ever, as far a I 
can ascertain, been de cribed; but if the two pecies one 
of which bore A. ~1ilne-Edwarcl 's MS. label (( Peneopsis 
ocularis" de cribed under thi name by Faxon (~lem . 11 u . . 
Comp. Zoo1. Hanrard, xviii. 1895, p. 187) may be taken a 
typical of the genus, then Peneopsis differs from all Penei 
and agl ees with all Peneinre except Peneus in having two 
arthrobranrhire on the penultimate pair of legs. Ro that 
Peneopsis, like Solenocera, may be left out of consideration 
in a review of the phratry or maniple Peneus. 

In 1885 S. 1. Smith (Proc. IT.S. Nat. ~1us. viii. p. 170) 
propo ed to restrict the name Pene'Us to those species in 
which (1) the enc1opodite of the maxillules is elongate and 
egmented, (2) the third maxillipeds haye an epipodite, and 

(3) thc ]a t thoracic olllite carl'ie, a plenrobranch. To the 
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speci.e not th us characterized he applied the name Pal'a­
peneus. In this paper the author objected to the action of 
1\liel' and King ley in lllmping his genu Xiplwp('neus (1869) 
with Peneus) and cmphasized the c1i tinctive characters of 
Xiphopeneus. 

In 1891 Wood-Ma on, in the e (Annals' (ser. 6: vo1. viii. 
p. 271), pointed out that certain Parapenei ditI'ered from the 
type specie (Parapeneus memb1'anaceus, Ri 0, P. longi­
Tostris, Lucas) in not possc sing the characteri tic uture of 
the carapace and in having a filamentous ve tige of an 
anterior arthrobl'anch on the penultimate thoracic appendage. 
To these forms he gave the name Metapeneus. 
~T oad-Mason also recognized that Peneus stylifel'us, Edw., 

though it possesses the carapacial suture which are a marked 
feature of Parapeneus memb1'anaceus, Risso, i unlike tbat 
species in having curved lamellar exopodites on all the 
thoracic legs. He therefore separated P. styliferus and gave 
it the 1\IS. name Parapeneopsis) probably because P. styliferus 
happen to have the long antennular flagella which Spence 
Bate had chosen as the di tinctive mark of Peneopsis. 
Unfortunately fo\' the aptness of the name Parapeneopsis, 
eyeral of the species which must be transferred to this 

section or genus have short antennular flagella. 
In 1896 de Man (( Zoologi'cher Anzeiger,' p. Ill) published 

a de cription of a new Peneid, which, from the peculiar ize 
and length of the first pair of chelipeds of the male, he made 
the type of a distinct genu, Heteropeneus. The observations 
of Nobili (Boll. i\lus. Torino) 1903) no. 455) eem to show 
that the difference between HeteTopeneus and Peneus i~, 
perhap ) rather less than the difference between the latter 
genus and Parapeneus, Metapeneus, &c.; so that Heteropeneus 
should be taken into the mani pIe Peneus. 

In 1901, in ( A Catalogue of Indian Deep-sea Cru tacea,' 
p. 15) I uggested that P. clt1'viJ'ostris) Stimpson ( P. anclw­
';'a/is) Spence Bate), should be detached from the genus 
PW'apeneus, whp,re it had been placed by other authors) and 
hould be made the type of a new subgenus or genu 

T1·ach!lpeneus. 
In the present paper all the cctions genera 0)' subgenera 

-into which the olel Fabrician genus has gradually become 
split are tabulated and briefly defined) and an attempt i 
made to ift all the specie that have been de cl'ibed under 
the name Pene1.ts and to di tribut them in th i1' proper 

tion. It is but au attempt, becau c to allo ate the 
specie with confid nce requir xact iufol'mation l' o'arding 
th' gl'OO\'. a1ld utUI'C of tIt carapacc) t11 pr ' cn 'C or 
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ab ence of xopodite) the eli po ition of epipodite and 
branchire) the form of the endopodit of the maxillule) and 
the armature of the t lsou j and th ,c particular al'e often 
not to be found in de cription . 

Fortunat ly, hOWC\'ef) I have not been entirely depenc1cnt 
on de cription and figur ') for when I wa. in England in 
1897 I \Ta allowed, t hrough the kinc1ne . ot Profe 'o r 
J cffrey R 11) to examine at my 1 i ure the colI ction of P enei 
in the Briti 11 l\lu, eum) \yhich include the Challenger) 
material determined by pence Bate) the yariou pecie 
de cribed and identified by l\Iier J anu H ender on' l\ladra 
specimens de cribed in tbe 'TraIl. action of the Linnean 
Soci ty) for 1893: all the e I went through and tabulated, 
pecimen by specimen) with an eye to a re vi ion of the 

genus. l\loreoyer) in the Indian 1\1 u eum I have had at my 
cli posal (1) a collection made about thirty year ago in the 
A ndaman by that di criminating carcinologi t J ames W ood­
l\la on j (2) mi cellaneous donation and pllrcha es from 
Iudia) China, and Japan j and, chief of all) (3) the many 
hundred of pecimens trawled and dL'edged by the: In ve ti­
gator ' off all the coa t and i land of Briti h India, from 
t he Indus Delta to l\fergui, during twenty-foul' years. A 
yery consider able part of the Indian l\Iu eum material had 
been sorted and named bv 1..Vood- IVIason before hi death in 

• 
1893) and I must add that I haye incorporated Wood-
:l\T ason's rough me moran da and used hi 1\18. names (except 
,,-here they have been anticipatcd) in thi, paper. 

I must also add that the content of thi paper refer 
exclusively to the maniple Peneus. 

Solenoce1'a, Pamsolenocem, Peneopsis, Philonicus, Haliporu. J 

~llld Artemisia are excluded, a they all ha \'e two arthro ­
hranchire on the penultimate thoracic leg, and the first five 
have the cervical groove deeply imprc ed on the tergum of 
the carapac . 

J'?unchalia i excluded for the pre ent, a it has long, 
..., ickle- haped) cro -cutting mandible. 

I!. DEFINITION OF THE l\fAXIPLE P ENEUS. 

PENEUS) .r abr. 

P enceus Fabriciu , Entomol. . 'y t. Supp1. 17D~ p. JO ; Latrellle, Hlst. 
Tat. eru t. vi. 1 03, p. 2.JB; Leach, Trail. Linn. oc. xi. 1 1-, 

pp. 33l), 3J7, and )Ialaco ' t. Podophth. Brit" t xt of pI. xlii.; De -
marest, Con id. Gen . Crust . ] 2.5, p. 22--1 : )lilne-Edward ~, Hi~t . Nat. 
('rust. ii . l . 7 P 4 11 ; ]) (> TIaan, Faun. Japon., 'rll. t.l 49, p.l "' ; 
D,lD3, C ,: EA p1. Exp. ·l'lI ",t. pt. i. 1.::.52 P Gal' Bell, Brit. . talk-

• 
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ey d Cru t . 185R, p. 317; H eller, Crust. lidl. Europ. 1863, p. 292 ; 
Miel' , P . Z. ' . 1 I , p. 29 j Boas, Stud. ov. Dt3capod. Vid . • 'el le 
SIr!'. 6 RreI{ke, nat. o. math. Afd. i. 2,} 0, p. 105 j pence Bate, 
Ann. & fag. Tat. Hi t. (5) "iii. 1 1, p. 173, and' Challenger' 
1\1acrura, 1 8, p. 229 j Ha \yell, Cat. Au tral. Cru t . 1 82, p. 19 ; 
, . I. Smith, Proe. D.S. Jat. Mu . viii. 1 5, p. 170 j Ortmann, in 
Bronn's Thierreich, Malacostraca, pp. 1118 -1120 j Holmes, Occa . 
P apers Calif. cad. ci. vii. 1900, p. 217 ; Kighinouye, J ourn. 
Fi beries Bureau, Tokyo, viii. no. 1 (1900) j Alcock, Cat. Indian 
Deep-sea Cru t. 1901, p. 13. 

Ro. trum well developeJ, laterally compressed. Carapace 
with po tantennular (antennal) and hepatic spine, sometime 
with a mall postocular (orbital) tooth or spine, and some­
time with a spine (branchio tegal) at or near its antero­
inferior angles. The eel'vical groove is never impressed on the 
tel'gum of the carapace. Abdomen long, with some of its 
posterior somite compres ed and their terga carinated. 

Eyes large. Basal joint of antennular peduncle hollowed 
dol' ally to lodge tbe eye; its outer edge terminates in a 
spine, and from the proximal end of its inner edge there 
springs a twi ted setose cale (antennular scale); the 
antennular flagella are cylindrical and tapering and may be 
short or long, but are never as long aa the body. Antennal 
scale large and foliaceous, its outer edge i rigid and 
terminates acutely; antennal flagell urn very long. The 
mandible ha a j agged cutting-edge and a broad grinding 
crown; its palp (endopodite) is large and broadly foliaceo us, 
consisting of two segments, of which the anterior is very 
much the larger. 1'he endopodite of the maxillule (first 
maxilla) may be long and 2-, 3-, or 4-jointed, or may be 
without segmeutation and truncated; that of the maxilla 
(second) is short. 

The endopodite of the first maxillipeds is lender and 
5-jointed, that of the second and of the third consi ts of 7 
segments. The exopodite of the second and third maxilli­
peds is very well developed, being curved, compressed, 
stiffi h, and made up, hke the flagella of the antennre) of 
numerous small joints. The third maxillipeds are long and 
pediform. The first three pairs of legs are chelate, the first 
pail' usually being the shortest and the third pair usually the 
longe t. The la t two pairs of legs are monodactylous. 
Exopodites are u ua)]y present on all or all but the last pair 
of thoracic legs, but are sometimes altogether wanting'. 

No podobranchire exi t on any of the true leg) and 
only one artkrobraneh the po terior one is present on the 
penultimate legs. 

The abdominal appendages are of moderate length) the 
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exopodite bcing longer than the endopodite. In the fir ' t 
pair there are no endopodite , but in the male their place i 
taken by a pair of more or le ri-id) longitudinally pleated, 
or cOl1yolutccl plate, known a the" peta ma)) or « anclricum," 
which together form a tube or cana1. In the second pair 
the endopodite carric at it ba e in the male a fie ' hy 
papilla. 

c or'ding to Zittel, the fir t remain' of Peneus) 0 far a 
i ' known at present, appear in the Lithographic Slate of 
Bayaria (J uras -ic). 

The form included in the maniple Peneus are found in 
greate t abundance off the c of the Indo-Pacific, from 
the R ed Sea and ea t eoa t of Africa (as f ar as 33° S.) ea t­
ward to Japan and Australia. Easb'i ard of tlli centre a 
f w pecies occur in the western meridian of the Pacific, up 
to the shore of California and Panama; and westward of 
it three species are found in the :Mediterranean) two of 
which extend into tbe N . Atlantic (one of them ranging as 
far north as St. Geol'ge' Channel), and about ten occur off 
the Atlantic coa t of America, from New England, through 
the Gulf of :i\1exico and Caribbean, doubtfully as far outh 
a the northern end of Patagonia. 

Taking the di tribution of the several genera of the phratry 
or maniple (or subgenera of the genu) in order;-

Peneus (s . r.) ha the wide~t range, being found all round 
the globe, from the Gulf of l\T exico) through the Atlantic 
coast of N. AfTica, the 'Mediterranean) the Red Sea) and 
the lndo-Pacific) to California and Panama,. 

HeteTupenells has been found only in the Ea 't Indian 
Archipelago (Singapore and Japan). 

Parapeneus occurs in the ,Ye t Indie and off the Atlantic 
coast of the .S. America, in the lediterranean and its 
western approaches) and in Oriental ea from India to :Fiji. 

M etapeneus : this large genus is almo t entirely Iudo­
Pacific (Red Sea to Polyne ia), two doubtful pecies being 
found in the West Indie . 

Pal'apeneopsis is confin ed to the lnclo-Pacifi , 
from India to China and Japan. 

, 

ran 0'111 er o 0 

Xiphopeneus i confined to the Atlantic coa~ t of ub­
tropical and tropical ~ merica. 
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Trachypeneus i found, on the one hand, in the We t 
Indie and neighbouring coasts of America, and, on the 
other hand, in Oriental sea fl'Om India to Japan. 

Atypopeneus is known with certainty only from the Bay of 
Bengal, but it probably occur. also in the China Sea. 

Key to the Genera of the M aniple Peneu . 

I. Rostrum el'l'ated both on its dol' al and on its 
yentral edge; a pleurobl'anch on the la t tho­
racic omite (XIV.); exopodites on all or all 
but the la t pair of the thoracic legs. 

1. Fir t p::tir of cheli pfld ' hort. .............. . 
2. The first pair of cheliped of the male are, 

typically, touter and vastly longer than the 
second and third pair ................. . 

n. Ro trum errated on its edge only. 
1. A pleurobranch on mite XIII. but not on 

somite XI -. 
i. Exopodite on all 01' all but the la t pfl ir of 

the thoracic leg ................... . . . 
ii. The thoracic leg' have no exop eli tea ..... . 

2. No pleurobranchire on omite XIII. and~lY.· 
all the thoracic legs with exopoelites. 

i. Epipodites wanting from at lea t the last 
three pairs of thoracic leg ............. . 

ii. Epipodites absent from only the last two 
pairs ofleg . 

a. Last two pairs of leg of normal form. 
A. An tenD ular flagella sh ort ........... . 
B. Antennular flagella much longer tha,n 

th e carapace . . . . . . . . . . . . . . . . . . . . . . 
b. Last two pairs of leo- extremely long and 

slender (fiagelliform) ............... . 

Peneus ( . 1'.). 

H eteropeneus. 

'(I.[etapeneus. 
Parapenetts ( . r.) . 

Parapeneopsis. 

Trachypeneus. 

A typopeneus. 

.LYip1!openeus. 

lIT. DIAG OSES 0 F THE CO:-':STITUENT GENERA A:\TD TABLE 

OF THE SPECIE OF THE SEVERAL GE l ERA. 

1. PE EUS, Fabr. (sensu restricto). 
Peneus, Fahr.) Sidney T. Smith, Proc. U.S. Tat. Mus. viii. IS 5, p.170. 

'rype, P. ca'ramote, Ri so. 
Rostrum toothed both dor ally and ve.ntrally. Antero­

inferior angles of carapace not spiniform. Po tantennular 
sulcus of carapace defined by a dorsal as well as a ventral 
ridge. 

Antennular fiagella short or of monerate length. Endo­
podite of maxillules (fi r t maxillre) elongate and di tinctly 
3-jointed. Exopodite present on all or all but the last pair 
of the thoracic legs. 

Ann. &; ll[ag. .1Hst. Sel'. 7. Vol. x\'i. 
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E pipodites pre ent on all but the la t two 
pendages; pleurobranchire present on the 
thoracic somite. 

thoracic ap. 
ix posterior 

Andricum symmetrical, impJe) pod- haped ; it cons ists of 
two lobes finely interlocking all along their anterior border) 
and arable of loo e appo ition in more or le of their 
post rior border) the oppo ed face being concave. 

The dactylus of the third maxillipecl often how modifica­
t ions of a secondary exual nature in the adult male. 

'The branchial formula is a follows;-

Podo- Arthro- Pleuro-
omite. branch ire. bmnchire. bl'anchire. Total. 
VII. • • • • • • ep. 1 (small) • • ep.+l 

VIII . ep.+l 2 ep. + 3 • • • • • • • • -
IX. ep. '> 1 ep.+3 • • • • • • -
X . er· ') 1 +" - ep. .J • • • • • • - -

XI. ep. :a 1 ep.+3 • • • • • • -
XIT. · . . . . .. ep. 2 ] ep.+3 

XIII. 1 1 - 2 • • • • • • • • -
' I V. · . . . . .. • • • • 1 1 

Total . . .. 6 ep. + 1 6 

In addition to the Ind ian forms hereafter specified, I have 
examined the follow ing spec:ies; P . caramote) P . japonicus) 
P. austutliensis, P . latisulcatus) P. brasiliensis) P. seti/er, 
P . stylirost1'is. 

L ist of the Species of PENE (sensu 1·estricto). 

I . Antennular.flagella extl'emely short; ~{.sually a postoculw' (a well as 
a po~ tan tenn ular) spine an d crest on the ante-rim' part of the carapace. 

1. Peneus Clt1'ltnwte (Risso), Milne-Edward , Hist. Nat. Crust. ii. p. 413 
et syn . ( P. trisulcatus, Leach, Tr . Linn. Soc. xi. 1 15, p. 34:7.) ­
Mediterranean, \V . Africa, England ( t . Geol'ge's 'hanne1) . 

2. Peneus ca'naliculatus (Oliv.), llilne-Edward , op. cit. p. 414. l = P. mar­
,qinatus, RandaU, Journ. Ac. Kat. Sci. Philad. ] 39, p . Ho, and 
? P. plebltjllS, H es:;, Arch. f. Katurge~. xxxi. i. 1865, p . 168, pI. vii. 
fig . ] 9.) lndo-Pacific froll R ed , ea and E. coa t of Africa to 
Sandwich Is. j also 'Y. coa5t of Africa. 

3. Peneus canaliculatus, "al'. ({ustl'aliensi., pence Bate, I Oha11eno-e1' ' 
MaclUra, p. 248, pI. xxxii. fig. 3. 0 

4. Peneus canalicullltus, var. japonicus, ,_ pence Bate, op. cit. p. 24:5, 
pl. xxxi. , pI. xxxii. fig. 4, 'PI. xxxvii. fig. 2. 

5. Peneus breuirostl'is, Kingsley, Proc. Ac. Nat. 'c i. Philad. (J 7 ) 1 7G, 
p. 9". (According to ~Iiel's doubtfully di tinct from P. canalicu­
latus.) W . coa t of NlCaragua. 

6. Peneus calijomiensis, Holmes, Occa ional P~\pers Oalif. Acad. Sci. vii. 
1900, p. 218. CA doubtful pecie, orig inan., identified by H olmes 
with P. canaliculatns.) Ualifornia. ... 
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7. Peneus latisulcatus, Kishinouye, J ourn. Fi heries Bureau, Tokyo. viii 
i. 1900, p. 12, pI. ii. fig'. 2. (Pel'hap a form of P. canaliculatus.) ­
Japan. 

8. Penells b1'asiliensis, Latreille, Milne-Edwards, op. eit. p. 4] 4. Both 
'ides of Atlantic in warm latitudes. 

n. Antennula1·.flagella not so long as their peduncle; no postoculal' 
spine and crest. 

9. P eneus monodon, Fah!'., 1\Iilne-ELlward~, Hi.;;t. Nat. Crust. ii. p. 416. 
( P. esculentus, H a well, P. L. S . N.S. \V. iv. 1879, p . 3 ; also 

P. askiaka, Ki"hinouye, J oum. Fi h. Bur. Tokyo, viii. i. H~OO, 
p. H, pI. iii.) lndo-Pacific frum E. Africa at lea t to Japan and 

. Au~ tt alia. 
10. P enells cal'inatus, Dana, U .. ExpL Exp., Cmst. pt. i. p. 602, pI. xl. 

fig. 2. (Probably P. monodon, Fabr.) ,'inC(rlpore. 
1]. P eneltS setifel'us (L.), l\filue-E<lwiLru ,op. cit. p. 41'*. (- P . .flltviatilis, 

Say, Journ. Acad. Nat. Sei. Philad. 1817, p . 23!3.) Atlantic 
coa ts of America in warm latitude . . 

(P. orbignyarl1ls, Latr., i uppo ed by Milne-Edwal'ds (op . cit . p. 415) 
to be identical with this species.) 

Ill. Antmnulal'fla!JeZla lont/e}' than their peduncle ; no postocular 
spine and cr'e ·t. 

12. P eneus indicu.s, illil ne- Edwal'us, I1ist. Nat. Crust . ii. p. '*15. E . Africa 
t o the JI alay Arcu ipelagll and perhap~ beyond. 

Pene1t~ indicus, yar. merguien is, de Man, J oum. Linn. Soc., Zool. xxii . 
] t 8, p. 287, pI. xviii. fig . 8, pI. xix. fig. 1; and ZOl)l. Jahl'b ., Abth. 
Syst. x.] 8 ,p. 680. All Co (! ts of ludia, al 'o Java. 

P eneus indicus, val" p eniciUaius, \Vood-~lason, MS. Coasts of I ndia. 
13. P eneus uccidentalis, Street, Proc. Acad . Nat. Sci. Philad. 1871, p. 24-3. 

(Supposed by li er,~ to indl'cus, Edw.) Panama. 
14. P eneus stylil'o i ris, Stimpson, Ann . Lye. Nat. Hi ,t. N. York, x. 1 74, 

p.134. (S upposed by lVliers to indiclls, Edw.) Panama. 
15. l'eneus balboce, Faxon, 1893, vide 1\1 em. l\lu . Comp. Zoal. Harvard, 

niii. 1 95, P 1 1, pI. xl vii. figs. 1- 1 c. Off Coco I land (Panama), 
770 fatb. 

IV. N o e.ropodite on the lalit pai" of tlW1'Clcic al;p endayes. 

16. Peneus semisulcatus, De Hann, Faun. Japon., Crust. 1850, p. 191, 
pI. xhi. fig. 1. E. Africa to Australia and J apan . 

P eneus tahitens£s, Hellel', ' K ovara. ' Crust. 18G5, pI. xi. fig-. 2. (Seems 
to be identical with P. sernisulcatlts, De H.) Tahiti. 

P eneus gracilirostl'is, Thallwitz, Abh. u. Bel'. ZooI. 1\lu8. Dre den 
(1890-91 ), 1 92, no. 3, p. 3, fig- . 5. (Probably identical wi Lh P. semi­
sulcutus, De H.) N. Oelebes. 

17. P eneus creruleus, Stebbing-, I al'ine In vestig. S . Africa, eru t . pt. iii. 
1905, p. 77, pIs. xxi., xxi. Ms. E. coa t of . Africa, about 33) S. 

2. HETEROPENEUS) de Man. 
lIeteropeneu , de Man, Zool. Anzeiger, 1 96 p. Ill, and Zool. Jab rb., 

y t. Abth. x. 189 , p. 684, pI. xxx,iii. fig. 75; Nobili, BoIl. Mu . 
Torino, x viii. 1903, no. 455, p. 4. 

Ro trum toothed both dorsally and ventrally. Antero­
inferior angles of carapace not pini£orm. Postantennlllar 

34* 
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ulcus defined ventl'ally only, by the buttre s of the post~ 
antennular (antennal ) pine. 

Antennular flagella .. hart. The first pail' of thoracic legs 
may, in the adult m ale, be normously elongate, especially 
as to the propodite; but in the female) and, as N obill has 
shown, in certain adult males, may he at the ordinary Peneus 
form. Exopodites are present on all the thoracic legs. 

According to N obili, epipodites are present on all but the 
last two thoracic appendage , and pleurobranchire on the ix. 
l)osterior thoracic somites. 

Andricum symmetrical, simple, much a in Peneus (s. r.) . 
According to N obili, the branchial formula is the ame as 

that of Peneus (s . r.). 

Only the following species is known :-
l-Ieteropeneus longimanus, de Man, lac. cit.; see also Nubili) lac. cit.­

J a.va Sea ' Singapore. 

3 . l\lETA.PENEus) V{ ood- .Mason. 
~vIetapeneus, 'Wood-Mason, Ann. & l\Iag. Nat. Hi t. (G) "iii. 1 91 

p. 271. 

Type, M . affinis, Edw. 
Rostrum toothed on its dorsal edge only. Antero-inferiol' 

angles of carapace either rounded or spiniform. Post­
antennular sulcus defined only ventrally by the buttres of 
the postantennular (antennal) spine. No longitudinal or 
transverse sutures en the carapace. 

Antennular flagella short or of moderate length. Endo­
podite of maxillules (first maxilll£) somewhat abbreviated, 
two-jointed. Exopodites present on all or all but the last 
pair of thoracic legs. 

Epipodites absent frum the third maxillipeds as well a 
from the last two thoracic appendages. No pleurobranch on 
the I ast thoracic somite. 

Andricum complicated, symmetrical or asymmetrical: jf 
symmetrical its distal angles are more or less spout-like; if 
asymmetrical one lobe is either larger or longer than the 
other) and both are split up into interleaved convoluted 
lobules . 

The tbird maxillipeds never ex.hibit econdary sexual 
character:; in the male, but the last pair of thoracic · leg 
sometime do. 

The branchial formula is:-
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Podo- A l'thl'o- 1J lenro-
Snl1li te. branchire. branchire. branchire. Total. 

VlI. ep. l' - ep. +J' • • • • • • • • -
VIII. ep.+l 2 ep.+3 • • • • • • • • 

IX. ') 1 t) 
u • • • • • • • • ~ 

X. ep. 2 
, 

ep.+3 • • • • • • .l 

XI. ep. 2 1 ep.+3 • • • • • • -
XII. ep. .) 1 ep.+3 • • • • • • .;J -

XIII. 1 1 - 2 • • • • • • • • -
XIV. • • • • • • • • • • • • ° -

Total • • • • 5 ep. +l ll+r 5 5 ep.+17 +1' 

In addition, a small filamentous ve, tige of an anterior 
arthrobranch is present on the peIlultimate thoracic somi te 
in all tllC species I have examined, which include, besides 
the Canadian spccies, M . Joyne-ri, M. tenellus, .IV.!. Macleayi, 
M. philippinensis, M. Richtersi) and M . Batei. 

List of the Species of ~1ETAPENEU , PVood-iVlason. 

I. 1''''0 marginal subterminal art iC1l1ating spines on tile telson. Last pail' 
of thoracic legs without e.t'opodite .. their mer us, in the adult m.ale, with 
a notch alld spine or tooth at its pl'o.t'imal end. 

1. M etapeneus monoceros, Fabrici llS, .l\Iilne-Ed wards, llis t. N at. Orust. 
ii. p. 415. E. Africa to J apan and Australia . 

(lWetapeneus inc~'sipes, Spence Bate, 'Ohallengel" Macrllra, p. 257, 
pI. xxiv. fig. 2, seems to be identical with lYI. ?nonoceros .) 

2. J."Wetapeneus lIjJinis, Mi1ne-Edward, op. cit. p. 416. Karachi to 
Japan. 

(Metapcneus planicol'nis, Fabricius, according to Milue-Ed " ':1l'ds, 
closely l'esell1bles }l;I. ajJinis, but may pos ibly, since it has the 
antennulal' tlagella compre sed, not be a Peneus at all.) 

(llJ' etapenelts mutatus, Lanchestel', P . Z. S . 1901, ii. p. 572, pI. xxxiv. 
fig. 6, seems to be identical wit.h iT!. affinis.) 

3. Metapenetts Joynel'i, _Iiers, Ann. & ~lag.l'Iat. Hist. (5) v. 1 &0, p. 45 '\ 
pI. xv. figs . 8- 10. Japan . 

4. Metapeneus Dobsoni, Miers, P. Z. S. 1 7 , p. 302, pI. nii . fig. 2.­
India and Oeylon . 

5. Metapenells brevicornis, l\1ilne-Edwarcl , op. cit. p. 417. ( JI. avi-
1'0Iitn's, Dana, D.S. Expl. Exp., ru t. pt. i. p. 003, pI. xl. fig. 3.)­
l\lauritiu to Borneo. 

(lIIetapeneus sp., Lanchest8r, P . Z. S. 1901, ii. p. 57J, pI. xxxiv. fig. 7, 
does Dot seem to differ essentially from lYl . b1'cvicul'nis, Edw.) 

6. Metapeneus lysianassa, de l\Ian, J ourn. Linn. Soc., Zool. xxii. 1888, 
p. 290, pI. xix. fig. 1. Orissa to ingapore. 

The following species appeal' to belong to this g1'OUP, having no movable 
.~pines on the margin of the t el80n, tllOUgh the condition of the la I pair of 
thoracic legs as regards e.?'opodite .s·c. is not on recol'd :-

7. lIIetapeneu tenellus, Spence Bate, 'Ohallenger ' Ma rl1l'a, p. 270.­
Japan . 

. ~vletapeneu8 crl(cijel', Ortmann, Zool. Jahrb., ,'yst .. b lh. Y. 1 90, 
11. 4.51, pI. xxni. figs. 5 a b. J ap: n. 
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9. Jletllpenells lvlastersii, Ilaswell, P. L. . ~ .. \V . 1 79, p . 42 and 
Cat. Au tral. Ol'U t. p. 203. (Con idered by de Man ~o be douht­
fully ynollymou with M. 1'I1OnOCeros, Fabr.) Australia. 

I . a. Telson withuut ?nCtI'!Ji?lltl spines ; merus of last piliI' of thoracic legs 
of 1ilale withou t nutch at base. 

M etapeneus Desclw?npsi, N ohili, BoIl. 1\1 u . . Zool. Torino, xviii. 1903, 
no . 4 ~2, p. 2, fig:. 1. Ponuicheryand l\lahe. Thi may possibly 
be the nOD-ad uIt forOl of ftI. mm/Oceros, Fabr. 

? ]JJetapeneus '1:illu8us, Guel'in, in "\ oy . 'Coquille,' vol. ii . Zoo1., Oru t . 
p. 36, and Icon . Hegne Animal, pI. xx. fig. 1. An tralia. ... lay 
perhaps belong h ere. 

10. 

11. 

12. 

13. 

14. 

15. 

] 6. 

17. 

18. 

19. 

20. 

21. 

H. A pe.?: of telsoJl with 3 0 )' J pairs of late1'ul marginal spine. 

Metapeneus ensis, D e flaan, Faun. J apon ., Crust. p. 192, pI. xh 
fig . 2. J apan . 

(Metapeneus illte}'medius, Kishinouye, J om'n . Fi. h. Bureau, T okyo, 
viii. HlOO, p. 21, is possibly the sarn e as M . ensis (M. monoce1'OS 
ensis) of De Haan.) 

This specie , if my identification be correct, has no exopodite to the 
la t pail' of thoracic legs. 

lJIIetapeneus lJ1acleayi, Ha, well, P . L. S. N. S. V\Tales, iv.1879, p. 40, 
and . Cat. Austral. Orust . p. 201. ( TO exopodite to la ' t pail' of 
thoracic l egs ; related to M . ensis.) Austral ia. 

MetaJ?eneus &eUbingi, Kobili, Bull. Mus. d 'Hi~t. Kat. Pari s, 1904, 
p. 229. (l\lale with a nutch and spine on meru of la~t pail' of 
legs ; probably related to M . eJlsis.) R ed Sea, uez. 

lvletapeneus cognatus, N obili, l. c. (Belongs to M . ensis group.)­
Djibouti. 

Metapeneus pllilippinensis, Bpence Bate, I Ohallenger ' Macrura, 
p. 261, p I. xxxv. fig . 2,3. (All the thoracic l egs wi th exopodites.) 
- ·East Indian Archipelago, 2-]50 fathoms. 

Metapeneus conige1', Wuod-Ma on, Ann. & Mag. Kat. H i t . (6) , iii. 
1591, p . 272. (A ll tLe th oracic legs with exopodites. ) Off coasts 
of India, 68-250 fathoms. 

Met(1peneus andamanensis, Wood-Mason, t. c. p. 271. Variety of 
M . cO?I1·ger. Andaman Sea, 100-244 fathoms; and off O. Oomol'in, 
143 fathoms . 

M etapeneus g1'acilis, Dal1a, e.s. Expl. Exp ., Om. t. pt. i. p . 606, pI. xl. 
figs . 7 a, b. (Probably belongs to M. philippinensis group .) Sulu 
Sea; Australia . 

Metapeneus Richte1'sii, MierR, Zool. H.l\J.S . 'Alert,' p . 564, pI. lii. 
fig. A. (Has exopodite" on all the thoracic leg , and probably 
belongs to th e .W. Jlhilippz'nensis group.) Madaga~car. ea . 

111etapeneus com171enSrtl?'s, Borrac1aile, P . Z. S. 1898, p. 1001. (Prob­
ably belongs to the M . phili'ppine1tsis group.) Rotuma, S . Pacific. 

M etapeneus sl1'idulans, ' Vood-l\1ason, MS. (All the thoracic legs 
ha~e exopodites and the antennular fla g-ena are extremely hort.) 
ThIS species may be the ~ame as M . akayeb£, Rathbun, which, as 
Mis Hntltbun points ont, is one of the ~ evel al pecie coufu ed by 
Spence Bate with M veluti1ltl Dana. Indian Seas, 20-35 fathom. 

Jl,letapeneus al.ayeM, Rathbun, Proc. . . ~ at. Mus. xxvi. 1902 p.39. 
(All the thoracic If'gs with exopcdite ; antennular flagella very 
short .) J a pan. 

ame of. the I Ohallenger' ~peciDlens identified by pence Bate with 
reiutmus probably "Qelong here, according· to Mi, s Rathbun . 



'). --. 

23. 
24. 

25. 

0/ th e cc Gen Us " Pel1cus. 
• 

510 

.Vetapeneus ?nugimst's, Rathbun, 1. c. (A' sll'idttlall8 and akayebi 
a. regards exopodite .) Japan. Two of Spence Bate's pecimens 
of "M. velutinus" presented to the Indian Mu eum are this 

• specIes. 
Metapeneus Dalei, Rftth bUD, t. c. p. 40. (M. akayebi group.) Japan. 
il'Ietapeneus acclivis, Rathbun, t. c. p. 41. (i1-I. akayebi group.) ­

Japan. 
Metapeneus consobrinus, Nobili, Bull. Mus. d'IIist. Kat. Pari, 1904, 

p. 229. (M. akayebi group.) Djibnuti. 
26. Metapeneus Vaillanti, Nobili, t. c. (M. akayebi gruup.) Red Sea; 

Suez. 
27. 

28. 

29. 

Metapeneus perlal'lt1n, Vai1lant, Bull. Mus. d'Hist. Nat. Paris, 190-5, 
p. 158. (M. akayebi group.) P ersian Gulf. 

Metapeneus lamella tu " De Haan, Faun. Japon., Cru t. p. 193, pI. xlvi. 
figs. 4, 5. (Probftbly M . akayebi group.) Japan. 

Metapenew; Batei, l\Iier ,Zoo1. H.M.S. 'Alert,' p. 296, pI. xxii. fig. D. 
(Probably M. akayebi group.) Australia. 

The following species may possibly come into the M. akayebi alliance :-

30. ? Metapeneus velutinus, Danft, .S. Expl. Exp., Cnut. pt. i. p. 604, 
pI. xl. fig. 4.- and wieh I lands. 

31. ? M etapeneltS palmensis, Haswell, P. L. S. N. S. Wale, 1 79, p. 43, 
and Cat. An tral. Cm t. p. 204. Australian Seas. 

32. ? Metapeneus pubescen, timpson, Ann. Lyc. Nat. Hi t. New York, 
x. 1874, p. 133. St. Thomas, W . .Indies. 

33. ? Metapeneus Goodei, S. I. Smith, Proc. V .S. Nat. Mus. viii. 1885, 
p. 176. Bermuda; Bay of Panama. 

4. PARAPENEUS) S . 1. Smith (sensu restricto). 

Pal'apeneus, S. I. Smith, Proe. V.S. Nat. Mus. viii. 1885, p. 170. 

Type, P. membranaceus, Ri so ( P. longirostris, Lucas). 
Rostrum toothed dol' ally only. Antero-inferior angles of 

carapace usually with) sometimes without, a branchiostegal 
pine. Postantennular sulcus defined only ventrally) by the 

postantennular (antennal) spine. 
A longitudinal suture is generally p7'esent on either side) 

e:ctending from the orbital to the posterior border of the 
carapace) and also a vertical suture extending across the 
branchiostegite at the level of the second pair of chelipeds. 

Antennular flagella of moderate length. Endopodite of 
maxillules (first maxillre) abbreviated, unsegmented) the 
small terminal segment which is present ill Metapeneus not 
being differentiated. No exopodites on any of the thoracic 
legs. 

Epipodites absent from the third maxilliped ) a well as 
from the last two thoracic appendages. No pleurobranch on 
th last thoracic somite. 

Andri nm ymmctrical. 

• 
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The third maxillipeds and la t pair of thoracic leg are not 
known to show any modification in the male. 

The branchial formula i the amc a that of Metapeneus, 
but the rudimentary arthrobranch of somite VII. (second 
maxilliped) eems to be ab~ nt, and there is no ye tigial 
filament, repre enting an anterior arthrobranch, Oll the 
penultimate thoracic omite. 

In addition to the Indian specie I have examined pecimens 
of P. membranaceus and P. se1'ratus. 

List of the Species ofPARAPExE ,S. 1. Smith (sensu 1'estricto) . 

I. Telson 1vith a single pair of lateral mW'ginal spines, U'Aich are fi·red ,. 
caralJace 1.vith a fine longitudinal jissw'e, eJ:tendi1l9 on eithe1' ide from 
the orbital to the postm'ior border,. tip of adult andricll'ln cut up into 
spines or hooks and lobules orfilaments. 

1. Parapeneus membmnaceus (Ris 0), HelIer, ru t. iidl. Europa, p. 296, 
pI. x. fig . 11. ( =P. longirostris, Luca ,Hi t. Kat. Anim . Artic. in 
Expl. ci. Algerie, Zool. i. pt. 1, p. 46 plo iv. fig . 6, - P. Bucagei, 
John ~on, P. Z. S . 1 6B, p. 255 and 1867, p. 900.) :llediterraneao 
and its we tern approaches. 

2. Parapeneus politus, S. 1. 'mith, Proc. U .. Xat. :JIu . iii. 1 1, p. 144. 
-i\". Atlantic coa t of U. . America, 

B. Pampeneus megalops, >.c. 1. mith, Proc. 'C .. Kat. :JIu . ,iii. 1 5, 
p. 172. 'Y. Iodie and neighbourhood, 155-2 fathom . 

4. Pa1'Clpeneus jiSSU1'llS (Spence Bate), (Challenger' Alacrura, p. 2(:)3, 
pl. XXX\ i. fig . 1. Bay of BE'ngal to S. Pacific, up to 115 fathom". 

5. Parapeneus investigatu1'is, Alcock & Ander"on, Anu . & Mag. ~ at. 
Hist. (7) lii . 1 99, p. 279. Gulf of l\Janar, Bay of Bengal) Anda­
man ea, DJ) to 419 fathom . 

6. Pampeneus a1ne?'icanus, Rathbun, Bull. D.S. Fi h. Comm. for 1900 
(Hl01) p. 102. (" Ml'I.y prove to be a subspecie of P. imesti­
gat01·is.") Porto Rico, 220-225 fathom . 

7. Parapeneus lOl1gipes, Alcock, inf1·a. Coasts of India and Ceylon, 
7-~-68 fathoms. Di tingui hed by the ab ence of a branchio tegal 

• plUe. 

H. Telson with 2 01' 3 pai1's of articulating marginal spinelet', in addition 
to the fi.red pai1'" ca1'apace witllOut longitudinal sutures,. adult 
peta~?na simple, open-pod-shaped. 

8. Parape71eu. rectaclltus (Spence Bate) , 'hallenger' :.\Iacrura, p. 266, 
pI. xx:'{vi. fig. 2. Fiji, Philippine, Andaman , Bay of Bengal, 
95-418 fathom. 

9. POJ'apeneus serratus ('pence Bate), op. cit. p. 20 , pI. xx.'n-ii. fig. 1.­
Fiji) B15 fathom . Tones trait, 1400 fathoms . 

5. PARAl'E~EOP IS, 'Yood-1Vla on, I\1S. 
Parapeneopsis, Alcock, Cat. Indian Deep-sea eru t . 1901) p. 14. 

'rype, P. stylyera, Edw. 
Rostrum toothed dol' ally only. Antero-inferior angles of 

carapace harp or d ntiform. Postantennular sulcus defined 
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only ventrally, by the buttress of the postantennular (an­
tennal) spine. 

Carapace with longitudinal and transver e utUl'e as in 
most Parapenei, but the longitudinal suture never reaches 
the posterior border. 

Antennular flagella either long or short. Endopodite of 
maxillules (first maxi.llre) short, unsegmented. Petaloid 
exopodites are present on all the thoracic legs. 

Epipodites absent from the third maxillipeds as well as 
from the last three thoracic appendage J sometimes absent 
from all the legs. No pleurobranchire on the last two 
thoracic somites . 

Andricum symmetrical. The third maxillipeds and fifth 
pair of legs are not known to he modified in the male. 

The branchial formula is :-

Podo- Arthro-
Somite. branchire. branchire. 

YII. • • • • ep. • • (or 1') 
, Ill. • • • • ep. +1 2 

IX. • • • • • • 2 
X. • • • • ep. or 0 2 

XI. ep . or 0 2 , . . . 
XII ..... • • 2 

XIII. • • • • · , 1 
XIV. • • • • • • • • 

Total .. 4(or2)ep.+l 11 (+1'P) 

Pleuro-
branchi~. 

• • 

• • 

1 -
1 
1 
1 
• • 

• • 

4 

Total. 
ep. 
ep. + 3 

3 
(ep.) + 3 
(ep.) + 3 

3 
1 
0 

4 
,?ep.+l6(+I' P) 
w 

The vestigial artbrobranch of somite VII. i often ab ent. 

List of the Species Dj PARAPENEOP IS, ~Tloocl· Mason. 

1. Epipodites p1'esent on the second ma:rillipeds ancljirst two pai1" of leg. 
Telson ~oitA lateral marginal spine/ets. 

1. Parapeneopsis stylifera (Edw.), l\Iilne-Edwal'd , Hi t. Nat. ru t. ii. 
p. 418. Ooa ts of India. 

Pal'apeneopsis stylifera, val'. cOl'omandelicCl, no.. East coast of India. 

n. Epipoclites )J1'esent on the second ?naxiUipeds and first two pair of leg '. 
1 elson with small lateral marginal spinelets only ((S an occa ional 
anomaly. 

_. PlI1'Ctpeneopsis scnlptili (Hener), ' N"ovara' Orn t. p. 12:. pI. xi. fig. l. 
-;:::ea of India and Ea t I ndian Archipelago. 

Pm·((peneop. i culptili, .al'. Hard'wickii, ..)lier , P. Z. . 1 7 ,p. 300, 
pI. xvii. fig. 1. oa t of India. 

Parapeneopsis culptilis, yar. cultriro tris, no\' . Ooromandel coa t. 
3. Parapeneops1's comuta (Ki binouye), .J oum. Fi h. Bur., Tokyo, viii. 

1UOO, no. 1) p. 23. J a.pall · India? 

• 
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(ParapelteojJ6i.s ma.rillipedo, Alcock. Dombay, ~Iadr( , A rakan 
con "t. 'fhi pecie may pwye to be ideutical with P. comuta, 
} i h.) 

4. Pnmpel1eopsis uncta, Alcoclf p . 11 . +anjam coast. 
r, . Pllrapeneopsi' nana, A Icock, p. n. Goromandel coa t. 
U. ]>arapeneopsi !J),{lcdlima, 1. 'obili, Bull. ~ILI . 'forino, xyiii. no. 4-17, 

1003, I . 4, fig. 1. Domeo. 

lII. Bpipodite present on the second ma.1:illipeds only. 

7. Parapeneop is acclivil'ostri ,Alcock, p. n. P er inn Gulf, Coromandel 
coa t. 

Parapeneopsis H un!Jelfordii, lcock, p. n. H ongko!1g. 

6. TRACHYPENEU ) Alcock. 
TmchypeneHs, Alcock, Cat. Indian Deep- ea Crust. 1901, p. 15 . 

'rype) T. curvirrostris) Stimp on ( T. anchoralis) Spence 
Bate) . 

Rostrum toothed dol' ally only. Antero-inferior angles of 
carapace fairly well pronounced. Postantennular ulcu 
defined only veutrally. 

Carapace with longitudinal and tran vel' e suture, but 
the former is very short) existing only in the orbital region. 

Antennular flagella hort. Endopodite of maxillule 
hort, un segmented . Petaloid exopodite aTe present on all 

the thoracic leg . 
Epipodites absent from third maxillipeds) a well as from 

t he la t two thoracic appendages. No pleurobranchire on 
the last two thoracic somites. 

Andricum symmetrical. The t hird maxillipeds and last 
t horacic legs are not known to be modified in the male. 

The branchial formula i ;-

Podo- Artbro- Pleuro-
·omite. branchire. branchire. branchiGe. Total. 

VII ....... ep. • • • • ep. 
YIII ....... ep.+1 2 • • ep.+3 

IX . . .... . • • 2 1 3 
X .... , . . €>p . 'l. 

""' 1 ep. + 3 
XI. ...... €>p. 2 1 ep.+3 

XII ...... . ep. 2 1 ep.+3 
XIII ....... 1 - 1 • • • • -
XIV ....... - 0 • • • • • • -

Total . . .. 5 ep.+1 11 4 = 5ep +16 

In addition to the Indian pe(;ie I have examined specimens 
of T. cUTviroslris ( . T. anchont/is) and T. constrictlls. 
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List of the Species of TRACHYPENEU ) Alcock. 
1. Trachypeneus bm'batus (De Haan), Faun. Japon., Crust. p. 102, 

plo xlYi. ng. 3. Japan. 
(lhlclll/peneus CIl I' vil'o t1'l's (Stimp on), Proc. Acad. N at. Sci . Philad . 

189(}' p. 44. J apftn. Probably identical with T. bctl'bcttus = P. atftnis 
bctrbatus, De llnan .) 

(Trachypeneus gramdosus (Ilaswell), P. L. S. N. S . Wales, 1 79, 
p. 41, and Cat. A u 'tralo Cm t. p. 202. .L .E. A u traLia. Probably, 
a other authors al 0 have thought, identical with T. curvirostris 
= T. bal'batus.) 

(Trachypeneus anchol'alis ( pence Bate), (Challenger' l\Iacrul'a, 
p. ~5 , pI. xxxv. fig. 1. Araful'a ea; Japan. Probably, a 
other author have thought, a synonym of T. granlllosus T. cur vi-
1'ostris &c.) 

2. Trachypeneus asper, Alcock, sp. n. Persian Gulf; Uoromandel 
coast; Andan1<lns. 

3. Trachypeneus con trictus (Stimpson), Ann. Lyc. Nat. Hist. J . Y crk, 
x.l 7"\', p. 1: 5. Atlantic coa. t of V . . America; West Indies. 

Traclzypeneus constl'ichts, v a!'. similis (S. 1. Smith J, Proc. U.S. N at. 
)Iu . viii. 1 8.), p. 175. Atlantic coast of V.S. America; W est 
Indies. 

7. XIPHOPENEUS) S. I. Smith. 
Xiplwpeneus, S. I. Smith, Amer. JOUl·n. Sci xlviii. 1869, p. 300; ee 

also Proe. U.S. N at. Mus. viii. ] 8 5, p. 18 8. 

Type, X. ](1'oye1'i, H elIer. 
Rostrum toothed dorsally only. Antero-inferior angles ot 

carapace subdentiform. Postantennular sulcus defined only 
ventrally. 

Carapace with longitudinal and transverse sutures) but the 
former is not prolonged to the posterior border. 

One of the antennular flagella is very long. Endopodite 
of maxillule short, unsegmented. All the thoracic legs have 
exopodites. 

Epipodites are absent from the third maxilIiped and la t 
two pairs of thoracic legs. No pleurobranchire on the la t 
two thoracic somites. 

The last two pail'S of tho?'acic legs aTe of ureat length) thei1' 
three terminal joints forming a long slendel' flagellum. 

The branchial formula is :-
Podo- Arthl'o- Pl eurl)-

Somite. branchire . branchi re. branehire. Total. 
VIr. • • • • • • ep. l' • • ep. +,' 

VlIr. ep.+l 2 - p.+3 · . . . . , • • -
IX. . ..... • • 2 ] 3 
X. ep. ,) 1 ep.+3 • • • • • • ~ 

XI. • • • • • • ep. 2 1 ep.+3 
XII. • • • • • • ep. 2 1 ep.+3 

XIII. • • • • • • • • 1 • • 1 
XIV. - 0 • • • • • • • • • • • • -

'fotal .... 1) p. + 1 11 +1' 4 
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I have examined the pecimen. in the Briti h ~Iu eum. 
rrhi g nu contain the ingle pecie ;-

XI}i1lOpeneus Kro.1Jfri (Helier), . B. k. Alrad. Wi~s. '''ien 1 62, xlv. B, 
Abth. 1. p. 425, pI. ii. fig .. 51. ( X. I-iarttii" mith, Amer. Journ. 
, ci. xb iii. 1 09, p. 390, and Tran. 'onnect. Acad. ii. 1 71, p. ~ , 
pI. i. fj g. 1.) Dl'clZil; W. Indi ' s. 

8. ATYPOPENEU , gen. novo 

Ro trum toothed dorsally only. Antero-inferior angle of 
carapace rectangular. Po ' tantennular ulcu not defined at 
all . No longitudinal or tran vel' e carapacial suture . 

Antennula1' jlagella much longeT than the carapace. Endo­
podite of maxillules lender. Filamentous exopodite on all 
the thoracic leg . 

Epipodite ab ent from third maxillipeds and la t two 
pairs of thoracic leg . No pleurobranchi<e on the la t two 
thoracic so mites. 

The andricum is ymmetrical. 
Type, Peneus compTessipes, Hender on, Trans. Linn. oc., 

Zoo1. (2) v. 1893, p. 450, pl. xl. fig . 21, 22. 
As Henderson urmi ed, thi i a unique form and i 

worthy of a eparate position. 
This genus or section includes, at present, only Henderon' 

Peneus compressipes j but two of Stimpson's species from 
Hongkong, viz. P. podophthalmus and P. stenodactylus, may 
pos ibly be a signed to it. 

9. SEDlS INCERT.iE. 

1. Pel/ell villosus, Guerin, in Voy. 'Coquille,' yol. ii. Zool., Orust. p. 36; 
and Icon. Regne Anim. pI. xx. fig. 1. Au tralia. Probably a 
Metapeneus, as the figure how ventral edge of ro trum mooth, 
foliaceou3 exopodites, anti. no carapacial utUl'es. 

2. Peneus joliaceus, H.i so, Hi t. 1\ at. Eur. merid. v. 1 26, p. 69, pl. ii. 
fig . G. ~lediterranean . Proba"Jly a Parapeneus, as the fiO'ure 
how no exopodite to the thoracic leg . 

3. Peneus tenu£s, Dana, D .. Expl. Exp., Cru ' t. pt. i. p. 605, pI. xl. £i0'. 6. 
-Atlantic coa t of Patagonia. Po~ition q llite uncertain, except 
that it doe not belong to Penells ( . r.). 

4. Penells stenodactylus, . 'timp:;on, Proc. Acad. Xat. Sci. Philad. 1 60, 
p. 43. Hongkong . Appear to be \-ery closely related to P. com­
[Jressipes, Render, on, the type of the . ecti,m Atypopeneus. 

5. Penl'Us podopllt1Ullmus, ' timp on, loc. cit. H ongkong. Al~o seems to 
re emble P. comp1'essipes eyen morp, than doe P. stenodactylu . 

6. Penells no?:Ce-guinece, Ha well, P. 1-. . T . • 'Yales, 1 79, p. 43; and 
'at. Au tl'al. Oru t. p. 203. Kew Guinea. Difter from other 

Penei in not haying a hepatic pine. 

• 

• 
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IV. DIAGNOSES OF NINE NEW FORMS. 

1. Peneus indicus, var. penicillatus, novo 

Peneus pen£cillatlls, vVood-l\Iason, 1\18. (name only). 

~2'" . , 
• 

This variety is distinguished by the form of the external 
maxillipeds of the male. In these appendage the carpu 
and propodite are much shorter and coal' er than they are in 
indicu8 and meTguiensis, but, on the other hand, the dactylus 
is a long tapering joint from It to 2~ times the length of the 
propodite, and the pencil of hairs occupying the groove on 
the inner side of the dactylu ~ is of almost corresponding 
length. 

The rostral crest is not so high a that of indicus, var. 
merguiensis, but is higher than that of typical indicus, and 
this intermediate form of rostrum also characterizes female 
taken in company with males of p enicillatus, a fact which 
prevents us, for the present, from regarding p enicilLatus a 
merely an allomorphic male of P. indicus. 

This form grows to a length of 6 inches. N umerou 
specimens have been taken off the Oris8a coast and at 
Bombay, and a few from Karachi, the Gangetic Delta, and 
Mergui (1\1arine Survey collection). 

2. Pm'apeneus longijJes, sp. n. 

Resembles P. jissurus, S p. Bate, from wl1ich it is distin­
gui hed by the following characters :-

The rostrum in the fem ale barely reaches the end of the 
first joint of the antennular peduncle. There is no trace of 
a branchiostegal spine at the antel'o-inferior angle of the 
carapace. 

The inner (long-er) antennular flagellum is about a long 
as its pec1uncle in the female, and a little longer in the male. 

The external maxillipeds reach the tip of the antennal 
scale and the last pair of thoracic legs reach a dactylu -
length beyond them. 

The andricum is formed on the ame plan, but in th e 
single male obtained it ends in a pair of (mediall) ragged 
petaloid lobes and a pair of (lateral) stiff, curverl) horn-like 
filaments. 

The thelycum con i ts of a broad longitudinally grooveJ 
plate occupyincr all tbe space between th fifth pair of leg- , 
articulating with a. ho1' e ho - haped or oncaye a 11 (l , 111i­
circular plate lyin o. b tween tile fourth pair of I gs . 

Th f mal attain. a I ngth of 8l iu he~ . 
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Th irty-one females and a male have heen collected in the 
following' local itieR: Off the l\1alabar coast CMangalore) in 
21-26 fathom ; off thc Ori sa and Ganjam coast in 20-68 
fathoms; off the Vizagapatam coast in 7~-23 fathoms; and 
off the onth coa t of Ceylon in 20 fathom. 

In the ingle male the 1'0 trum i broken. 
rrh-is pecie i di tingui hed from all tho e Indian Para­

penei which have longitudinal and tran Vel' e carapacial 
sutures by the absence of a branchio teg<ll spine from the 
antero-inferior angles of the carapac . 

3. Metapeneus stridulans (\Yood-l\la on, 1\18.). 
Cl'otalocaris stridulans, vVood-l\Jason, 1\1. . (name only). 

Of this species we pos. ess about 130 specimen (hedged 
by the (Inve~tigato)',' and one, identified by Spence Bate a 
Peneus velutinus, Dana, from the ( Challenger' collection. 

The species may probably prove to be identical with the 
Pm'apeneus akayebi of Miss Rathbun. 

It is characterized by the presence in both sexes of a pair 
of tridulating-organs, situated one on each ide of the 
carapace, near the middle of the posterior end of the 
branchio ·tegite, in such a way that the anterior edge of the 
fir·t abdominal tergnm can play over them. Each organ 
consists of a longitudinal row of vertically disposed ridges, 
which vary in number, being usually five, seldom les than 
five, and occasionally as many as twelve. 

The species is a typical Metapeneus, and belongs to the 
same gl'OUp as M. phitippinensis and coniger. 

Integument remarkably thick, hard, and tomentose. 
Rostrum nearly straight, up lilted, sometimes reaching to 

the end of the antennular peduncle, but often shorter, armed 
dorsal1y ,vith 5-8 teeth, the last of which is small and 
isolated (epigastric). No postrostral crest. An illdjstinct 
po toeular denticle. Postalltellnular (antennal) spine very 
strong, produced backwards as a strong convexity defining a 
broad postantennular sulcus. Hepatic spine small; cervical 
groove present only in its neighbourhood. Branchial region 
not defined except by a short cresceutic crea e below the 
hepatic spine. Antero-lateral (antero-in£erior) angles of 
carapace" piniform. A pail' of stridulating-organs as already 
defined. 

The second abdominal tergum i mediany carinated in 
le s than its posterior half, the third in almost all its extent, 
the carina in both cases being ulcate; the fourth to sixth 
are all sharply carinated, the carina of tIle fourth and fifth 
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being deeply cleft at its after end. The sixth abdominal 
somite is nearly twice as long a the fifth, but shorter than 
the tel.' on. The telson is about as long as the inner caudal 
swimmeret; it ends very acutely and has near the apex foul' 
pairs of large marginal spine , the last. ]Jair being fixed. 

Eyes large. Antennular flagella equal, about one third 
the length of their peduncle. 

The third maxillipeds nearly reach the tip of the antennal 
scale; the dactylus is slender e.nd is not mnch shorter than 
the propodite, with which it articulates end on; the basis 
bears an antror e pine. A imilar spine is present on the 
basis of the fir t two cheliped and on the ischium of the 
first. 

In the female only there i ' a pail' of stcmal pines between 
the second pair of chelipeds. 

All the thoracic legs have longish exopodites. 
The andricum, which is built in the same way as that of 

M. coniger, is asymmetrical, the left lobe being the louger; 
the outer lobule of the left lobe ends in a crown of stiffi"h 
filaments. 

The thelycum consists of the fullowing parts: (1) between 
the fifth pair of legs a transverse lamina more or less dis­
tinctly divided into three lobes, the outer of whi ch (abutting 
on the fifth legs) are bluntly dentiform; (2) between the 
fourth pair of lcg;:, a broad transverse plate, the anterior part 
of which shows as a large, smooth, somewhat oval facet; 
(3) in the interval between the fourth and fifth legs a narrow 
transverse bar, inuous and shaped like a very open W. 

Large females may attain a length of 3£ inche . 
The species has been taken in abundar.ce all along the 

east coast of the Peninsula where any rocky patches occur, 
from Orissa to Palk Strait, in 20-35 fathoms; in the Gulf or 
N[artaban, in 20 fathoms; and at various places in the 
Andamans, in 20 fathoms. 

4. Parapeneopsis maxitlipedo, sp. n. ? 
? an Peneus cOJ'JlIItus, Ki hinouye, J OUlll. Fi~ b. Bureltu, Tokyo, viii. 

1903, i. p. 23. 

Compared with Paropeneopsis stylifera (Edw .) it pre cnt 
the following differences;-

The dorsal half of th c carapace i tomento e. Tbe 1'0 trulll 
i recurved at tip, but otherwi~e i nearly horizontal; it doc ' 
not r ach the end of the antenllulal' p clnncle in ith 1' , x, 
and it i armed dOf ally with 8-10 teeth (not includino- tll 
i olated piga tl'ic tooth)) "'iT hich form a very cl cided ere t. 
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The posh'o tral carina, which is continued right up to the 
posterior border of the carapace, is shal'p and particularly 
prominent. 

The antero-inferior angles of the carapace are merely 
dentiform; the sinuous subhepatic ridge (defining the 
anterior part of the cervical groove) stop far short of the 
antero-inferior angle of the carapace. 

The longitudinal fi ure of the r,arapace extends only a 
short way behind the level of the hepatic pine. 

The telson i short and has no marginal spinelets. 
The antennular tlagella, which are equal, are about two 

thirds the length of their peduncle. 
All the joints of the third maxillipeds except the dactylus 

are abnormally broad, coarse, and tomentose. 
The fifth pair of thoracic leg reach only to the middle of 

the antennal scale. The basal spines of the chelipeds are 
big, and in the female there is one on the third chelipeds as 
well as on the first and second. 

The andricum has on its outer edges the same basal wing­
like lobule a that of Parapeneopsis sculptilis, Heller, but the 
organ ends in a pair of long calipers . 

The thelycum is concave and three-lobed; the middle lobe 
is very large and leaf-like; the lateral lobes, lying between 
the fifth pair of leg, are small and have between them in 
the middle line a globou tubercle, behind which is a thick 
tuft of long setre. 

This species, which attains a length of 4~ inches, ha been 
taken at Bombay, at Madras, and off the Arakan coast. It 
may turn out to be Kishinouye's Parapeneopsis cornuta, a 
Japanese species which Nobjli has al~ o recorded from 
Bombay. 

5. Parapeneopsis uncia, p. n. 

Compared with Parapeneopsis stylife?'a (Edw.) this specie 
exhibits the following points ot' difference: . 

'The integument is eyen thieker and denser, and, though 
parsely punctate, ha a polished greasy appearance. 

The rostrum ha but a faint double curve, and, owing to 
the absence of any stj liform prolongation, reaches only to the 
middle of the second joint of the antennular peduncle in 
both sexes. 

The antero-inferior angles of the carapace are sharply 
rectangular, not spiniform or dentiform. 

As in Parapeneopsis sculptitis, HelIer, the postrostral 
carina i canaliculatc and the innoH subhepatic ridge 
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(defining the anterior portion of the cervical grom'e) doe 
not reach the antero-inferior angle of the carapace. 

Dorsal of the hepatic spine the cervical groove is very 
distinct up to the longitudinal suture of the carapace, this 
being a quite distinctive feature. 

The longitudinal suture of the carapace runs nearly to the 
level of the transverse suture. 

The sixth abdominal somite is as long as the telson; the 
telson is very short, not reaching t he middle of the inner 
caudal swimmeret, and is without marginal spinelp.ts. 

The antennular flagella are equal and a little shorter than 
their peduncle. 

The third maxillipeds nearly reach the middle of the 
antennal scale and surpass the tips of the fifth thoracic legs. 

The spine on the basis oE the first chelipeds is very slender 
and that on the second cheliped is not distinguishable. 

The andricum, like that of P. sculptilis, has on each outer' 
margin a wing-like ba al lobule) beyond which it simply 
tapers, to end in four hooks, of which the anterior pair are 
!'mall and are concealed by the posterior pair in the flexed 
position of the organ. 

The thelycum consists of a square plate between the fifth 
pair of legs and a semicircular one between the fourth. 

Ganjam coast, 10-11 fathoms. 
The largest male is 31 inches long. 

6. Parapeneupsis nana, sp. n. 

This is a small specie, the largest female being only 
2i inches long, but from the fiuished form of the andricum 
(petasma) I take the representatives of it to be adult. 

Compared with Pa'rapeneopsis stylifera (Ed IV.) it shows 
the following differences ;-

The rostrum, though in all respects similar, is shorter, so 
that its styliform portion does not quite reach the end of the 
antennular peduncle. The postrostral carina fades away at 
the posterior fourth of the carapace. 

The antero-inferior angle of the carapace is sharp-cut, but 
not 8piniform, and the sinuous subhepatic ridge detining the 
anterior part of the cervical groove falls far short of it. 

The telson is generally shorter than the sixth abdomi nal 
somite; its median dorsal groove is ~hol't and shallow) amI it 
has no lateral marginal pinelets. 

rrhe antennular flagellaJ which are equal, are about on 
third the length of their peduncle. The fifth pair of 1 g ' 
reach only to the middle of the autennal cale . 

Ann. &; Mag . • V. lhst. S r. 7. Vot. xvi. ()-
.)J 
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'fhe andricum is lender and end in a pair of long, 
straight, stiff filament, which tanG out at right angles to 
the rest of the organ. 

The thelycum re em bl that of Parapeneopsis sculptilis, 
Heller) its most conspicuous part beillg a large leaf-shaped 
median plate lying between the fourth pail' of thoracic leg . 

Numerous specimens have been taken oft the Gal1jam and 
Orissa coasts up to 68 fathoms and at :M:adras. 

7. Parapeneopsis acclivirostTis, sp . n . 

This smaJl species is quite peculiar among Penei in having 
no epipodites on any of the thoracic legs and no isolated 
epigastnc tooth . 

Compared with Parapeneopsis stylifera (Eelw.) it al 0 

shows the following poiuts of difference :-
The rostrum in the female) though recul'ved at tip, is 

nearly straight and uptilted; it may reach or may fall short 
of the end of the antennular peduncle ; it has even teeth and 
is not produced as a carina behind the gastric region . 

The alltero-iIlferior angle of the carapace is sharp-cut but 
not pilliform, and the subhepatic ridge, defining the ante­
i1'or part of the cervical groove) stops far short of it and is 
elegant~y ciliated. 

'.rhe longitudinal suture of the carapace reaches some way 
behind the ga tric region . 

Tbe sixth abdominal somite is as long as the telson) which 
is short and has no marginal spinelets . 

The antennular flagella are equal and are not much more 
than half the length of their peduncle. 

The external maxillipeds and fifth pair of legs reach near ly 
to the middle of the antennal scale. 

The thelycum consist of a COil cave semicircular plate 
lying between the fourth pair of legs and a squarish plate 
occupying the space between t1le fifth pair of legs . 

Tbi species is found in the Persian Gulf, in Palk Strait, 
at Madras, and off the Vizagapatam and Ganjam coasts. 

All the thirty-four specimens taken are females) and the 
largest is only 2! inches long. 

8, Parrapeneopsis HungeJiordi, sp. n . 

This specie, re embles P. acclivi7'ostris in having only one 
epipodite on each side) namely) the one bOTne by the second 
maxilli ped . 

• 
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In other respects it resembles P. sculptilis, HelIer, except 
in the following particulars :-

The antero-inferior angles of the carapace are merely 
rectangular, not dentiform, and the antennular fiagel1a of 
both sexes are shorter than their peduncle. In these 
particulars it resembles P. uncta . 

The andricum ends in a pair of large petaloid lobules, the 
tips of which are incurved, and its basal lateral lobules have 
the free edge deeply notched. 

'rhe thelycum is a narrow longitudinal plate, laterally 
constricted or notched near the middle and almost cut in 
two by a deep longitudinal furrow; it ends posteriorly in a 
pair of knob-like facets. 

A male and two females from Hongkong, presented by 
Surgeon-General R. Hungerford. 

In the females the ro trum is like that of many specimens 
of P. sculptilis, but in the male it is short, barely reaching 
the end of the second joint of the antennular peduncle, and 
nearly straight; it is dangerous, however, to settle the 
specific form of such a variable structure as the rostrum 
from an examination of three specimens. 

9. Tt'achypeneus aspe1', sp. n. 

Integument very thick and hard, tomentose, finely 
scabrous. 

Rostrum quite straight, uptilted, strongly so in the female, 
not I'eaching the end of the second joint of the antennular 
peduncle; dorsalIy it is armed with nine or ten teeth (not 
including the isolated epigastric tooth), which form a crest. 
Postrostral carina low, broad, and faint, nearly reaching the 
po terior border of the carapace. An orbital spine. A 
strong postantennular (antennal) spine, the buttress of 
which reaches the hepatic fossa. A fine suture runs along 
the anterior part of the floor of the shallow postantennular 
sulcus. A similar transver e suture is seen on the branchio­
stegite at the level of the third pair of chelipeds. Hepatic 
spine rather small. Antero-inferior angles of carapace 
distinctly dentiform. A very indistinct subhepatic groove 
(the anterior part of the cervical groove) runs from the ba e 
of the postantennular buttress to the base of the hepatic 
spine; dorsal of the hepatic spine the groove cannot be 
di tingui hed. 

On the second abdominal tergum there is a median 
compre sed tubercle. The third to i th terga are very 

':l - * ob 
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sharply carinated. The fifth abdominal somite is about two 
thirds the length of the ixth, the ixth 1 about as long as 
the telson. The t el on, wllieh is dOl'sally grooved, lS mllch 
shorter than the inner cauclal wimmer t, ends rather 
abruptly, and has on either side a very ob cure subterminal 
marginal pinelet. 

The antennular flagella of the mal are about three fourth, 
those of the female about two third the length of their 
peduncle; the lower fiaaellum is mnch the coal' er. The 
third maxilli peds are coarse, except the dact) lu~, and reach 
into the anterior third oE the antennal scale. The last pair 
of thoracic legs r ach at lea t a dactylu -length beyond the 
tip of the antennal scale. A basal spine is pre ent on the 
first two pairs of chelipec1s. All the thoracic legs have 
petaloid exopodites. 

The andricum is anchor-shaped. 
The thelycum consists of a transver,:e bar between the 

fifth pair of legs and a concave emicil'cular plate between 
the fourth. 

The female reaches a length of 3:j: inches. '1'he colours in 
life are pink, the abdomiual carinre and thoracic appendages 
being milk-white. 

The species has been taken in the Persian GnU) off the 
Vizagapatam and Ganjam coasts in depths of 20-35 fathoms, 
and off the Andamans in 60 fathoms. 

It diff(Jrs from T. cu,l'viros!1-is, Stimpson ( T. anchol'alis, 
Spence Bate), of which we have both' Challenger' specimens 
from Japan and other specimens from Hongkong) in the 
following particulars :-

The rostrum is quite straigllt and has more teeth, and the 
postro tral carina is much fainter. 

The alltero-inferior angles of the carapace are sharper and 
the anterior part of the cervical groove is much less di:tinct. 

The antennules are horter both in their peduncle and in 
their flagella, and the fifth pair of legs are 1011ger. 

Though the andricum is similar) the thelycum is a good 
deal different) specimens of the same size being compared. 




