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The Gumacoa are small ptaarida of the aubuclacs
malacostraca. They range tram 0.5 mm ta 35.; mm in lengaho
Their distribution 10 world wide. occurring Irma aide! limit
to 7657 m depth. In majority of the eumaeann inhabit
water: less than 200 m depth and some are found in the
intertidal regions as wall. Alta a number af :hom
are planktonic in habit, especially in the sub-surface
waters. The bottam living farms spend most of their time
hurried in sand or mud. Ehey arc predaceouc and sum have
filter feeding mechanism (Knr1an and Sebasiian 1982). Same
are detritus feeders. Though majority of the cumceanc are
marine, at least few of éhom are found in estuaries and
bracklshwatar. rhoro are no fresh water upccies. but some
of them have boon known to poncttato into aha fxeah water
also (aono 1963).

Cumaeoans form In hmpcrtant constituent cf ths faod

its cf the bottom feeding fishes. especially during the
larval and pant larval utaqoa. Sbmetimas they occur in
large numbers so as to become an imgartat source 3f food
for fishes such as floundera. cod, haddack etc.
Kuria (1951) while oxaminin the atomah contents of



the fishes _i1é£9£_='M__m._9.L1L % %
3533; and ggyggg wag from Trivasfirtmna

Vizhinjom region has ldenziéiea cumacaans such as

in them. ie 3123 found a large number of cumaceans in the

- ‘I. -.-. . '-_ ... . : a - .~.

at

szamach contefits of ;ha 393: larval flea fishes collected
fram the 15 fathom line. off Vizhinjom. JQQQE and uurbanck
{195J) have also reported tfie presence of thw cumaceans in

{we stomach cantaut uf the American eel figgu;;;g ;2g;;ata,
gimme: (1;33; fauna g;gg§gg;§ r tf: , the common cumacean
species fauna in :33 éurth sea. in .he gut content ef man
foud fishes. ha examined.

The cumaceana are also kngwn to serve as inqicatars

of hydrogranhical caadltiuns. Jones (1335) ubserved a large
number of cumaceaas in tfie vertical plankton me; hauls at
tha aenguela current, aff the South west does: of Africa,
in salta of tfieir bottom living habit. #9 3153 suggested
aha; he 9 ésence sf cuneeano 11 large numbers in the
James layer was not due :9 their normal vestical mlgratian,
bu: Jae to ;na low oxygen caJcen;:a£1ufi near the substratum.
fipecias like ;9g;4gg‘gggg;_and ;, gfggggng underzake such
tnigratinns in large numbers { enes 1355). ;hus the

distribuwien anfi abundaace at certain species af Jumacea
in tfia surfaca gatezs gives ax i;aa of the figaragram izal

.     » @<3.;.zq.t..I.m.£



canditians and anviranmeatal variatians in aha particular
araa. Qonsi axing tha imnortance ef fie qreup a3 fasx fax
fishes. a;a tneir use as insicaaar snecies. much interest
has beau shgwn an aha study nf cumaceaaa by Aiffezaat
W03a@£5 Eran diffaraxa parts af tfie warld.

1.2. frevgggs wagfis an;Q§gggyg

Valuablw infatuation in available as twa cumacaan

taxansmy, morpwalagg, £003, feeding, repr:¢uct1un,
dav¢1o§m~n: 936: ;he 2321195: 33; most c4np;afi¢aa1Ve

coutribatian -0 the 3,gdy of cumacea is thai of
$513 {1ifiw) ifl tha Crustacea bf Jmzwavo lbw owl

mgnograph an Jumacea is tha; of stabbing (1)13) in ihe
‘ass I1arre1ch' series waste fie has cagailad all saecies
answz with 3* relevant literature. Aece;t1v a—&

com llatien ~f zha cumacean 1it0ratu.e has been gublisnna
3; aacescu 11973;. sat moa; cf the earlier atugias ua
Sumacea are basefl an collections mags gating the vayaqes
anfi ex>e§i%£uns. She mos; Lmpnrtaat are Shallwager

£xpeq;:ion {Sara 1137;, aha plankton %xp@d;t1mn an; uaaiah

.ago1f flxaaditiam (flange; 18?5, 192 ), ;fie German Jeep Sea
wxfitditiax EH3 the German and $we@fiisfi Gcuth Polaz €xpadEt;an

giimmar 1997, 19mg, 1913}, tfie fiiboga axQedi,1an iialnan 13.5}.

Au aralian Aawarczic ;xped1g,;x ‘Gunman 1911-1g14}, firiaish



Antarctic éxpeditiwn {'Ie5ra 5ova') ifialman 1917),
international inaian acean axpeditima ; urian IJ73} aad
Cruises of '¥oma' isacaecu liélp 1962}.

?o11ow1nq the studies 3; Harfi (1§g_} man, papa 5

have apneaxafl based ;n collactians fram eifferent ragiwwe
F99 ‘9 tfiv wosld caaas. ‘hf mas: impartaut woris an ymnacoa

frym tha ?ac1fic ,c9aw iwaluded ;axsn:a , distrimutiqfi
and ecalagy fif many smeciea and develgnmea; af a few
s99ci&$. €019 {192fi-1333} dugiag his c04t;n43u3 stujifiu
sn she cumaceans irjm nuc,zal1a haa state; awaa inane

minute crusgaceaas farm ax important 96$: sf fifia b3.t3m
fauna -:22‘ *.;::..;;.+-.;:e zragi.-:.+;zs. i8 described flvré fa;‘z11i:'2zs of

wumagea mainly frgm aha wa.ers off Q. australia, Jicagria,
»ou;harn gueeaslaaé an» paaalcularly éew aeutw hales.
iiamar {1}3§,1939} fiade s;uqies gm gha cumaceaw fauna of en?

‘acific case; 9; :urtfi fimerica. Lomaxlna {1i52.19$5'1®§w)
;}}t§1§Ht@d much to who 3;u;ies wf Qumacea of wawan.

Gama 11953-1?71) reasrtad a numbef of cumacaams tram aqaal

Kay, ;anaba flay. fiaruga say and 3au,hern sea off éaean.

iarafia {1359.19g7) made s:9;ema:ic aqd faunemttc

stuaies Vn aha Japanese Jumacna%aain1; off shimoda. J3

axe; g;uAied the scat larva: develapaaxt af
alnang from ;ha cgaatal wagers sf izu ianinsula. ¢a+an.

xecent studies aw Cumacea Di $ones aliés} axaw aha; ska11Jw
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water forms are very acumen in the ?ac1f1c coasts of
anan, Katee, kormosa and J.u.fi. {he csazinantal shalf

af Sonya-gas; fiacific, asaecially tha c3as;s af Sauth Australia
arm‘ zewzaaland is Vera: rich in cuzzzaeeaas {macs U5 }. {he
are also well distributed on the LDKQWHHQS atw caasga af

aashiag;on ang the caatinextal shelf sf 5au,hera Ualifgsaia.
game are distrisuted in :53 Pacific nanamaa waters and
39325 335” ?acifico éuradiax {I379} and G1v¢a i1;§1,1}64,
1965) studied aha cumacaan fauna af “he $Ou;hBfn California.

Lie {13fis313?1) deal; with the Cuacea fran Sage: souni and
off the ;orth ueaiera C033: Sf uashinguong filadfatter
‘I375; a;udied ghe cunacean fauna of the ?acific coast
off éurth hmexica. The lawest racard of the cuuacaax fauna

Qf *acific rwg;$n is tfla¢ of ¢urad£a4%gla7}) W53 cauzribute;
much to fine atud; of specimens from Pacific fiaaanaa waters
azd fiouah Ens; fiacific.

gush war: has been dune 3n the cunacean fauua of the

Atlmqiic Jcean by sam; wsrkers. ghgy for: an imgortawt faunal
cumpoa A; sf twe deem sea aenthas. jars €1§7I—1¢£7} has

made uignificant coztribuiians an ta? s;u:y of tag cuaaceans
wf ha fitlantic Bcaan. E13 wazks inciude heal a descr1p.iQws

of ya»; ssecies, the awaiamy and develonmaxg as wel;.
ioraaé ;1359,1387,L894) aw» icat {19L2) made szudies an the
cumaaean fauna of »r£.isu Bea. %aasan x1337-192:} described



the deep sea cumaceans of west Greenland and iceland.
Fags {I923-134 ) recurded a goad number of anmacaa from

Atlanuic Jcoan, esneciall; fr¢m East Atlawzic aad
fiediterranean Bea and 12a geograhiu distributian off
lorzh-zest Africa. aaceucu {195a.1961,1%63) deactibed a
number of cmacnan snecies fram flodlterrauean flea. ;anes
1935) studied the Sumacea in the aeaguela current off

fiouth «es; caas of Africa. $9 alsa éescrlnad xany specie:
fram the aouzh Wes, Coast of Africa aaa fram the caaat of
5939931 in. frica). Romanova (1358) deal- with the
313 r1bu;1on and ecological character of the Jorth dasaiaé
Cumacea. Erma (1a66.197u.1$71) described some species

frem ghe lit oral waters of arazil. aura; i137-.1x7pa}
worked on; tna quan.1;at1ve d1s;ribu;1sn aqa aiugnal and
vertical nlgrB;13n of cuaceana of Jcotland. aaceacu and
wuradian made extensive studies on the % macea of Atlantic

mcean fram 1371 to 1979. aacescu 413719197?) Ufiscribed a
nunber‘of dumacea fraa ;he littoral ~ators of Florida, from
she &mer1can tromical waters and Saharian aoatom sf Atlantic.

“$36886-21 aim! .>1urar3i.an Cl.};:7‘§‘,1‘~)74%,1‘;37"i) also 3 ,::a‘j1ed tha

cumacaana of uwsiérn iroplcal fifrica iéaurltarian coast},
iarth aes era Atlantic and as: ironical itlantic. {hey
described many new genera of Cumacea from the deep waters

a1§a. 5u%sequent1y many papers have men published ad twa
ueeg gaze: Jwmacea of ;he Atlantic by ;onea and aandera £1372),



Jorman and Sanders {I972} and Janes £1973). Jonas {1&?4)
describad twe fienus fram his collactians in the
deep we are of the Atlantic _cean. ya; {I373} gave a aehailed
a udy of ,he aou.h African cumaceang of .53 swb—fami1;

vauntwamgaoniinae. {he lages; gaudy on the cnmaceaas 3? -%a

atlaniic raglan 13 than of anraaiaa {1»76) axd vacegcu i1s73}
in ;fi@ir account an zhe Crustacaa 3f 5 stern htlad is.
aaaeciall; of zexicaa gulf.

Ehfi wnrk on Mfia Cuwacean fauna of the Antarctic raqivn

is rathmr scanty. it includes wainlg .h@ s»udies 03 the
taxonxmx aflfi distributinfl 431 o The warks of Batman IEI7},

£319 £1937), Lomazina 2196;) and qange (1271) ar: wcrth
snuntignlng. Jalman 11917) atuuiad same sfiecies duqing Lfic
'.erra ;mva' gu9adi;ion nag £ustra11aa an arctic Lxnediaisfi.
isle £1937} descrivad a large nuuna? of $“@¢19S f_am ah;

gntarctic xegicn. Lamaaina (lfifiafimade szuazas on the
Vntasctic Jumacaa zogeflner with charts 9%;wing their

di$;r:bu;1ua during whi aoviet fixpeditiaa to antarctic.
waneg {1}71) qava a gefiailed account of the amnacea 9f the

moss Jog daring he ;rénsanta§ct1: Sxneditign. all the
ttudiec iwclufle bnifi deaa water -in littaral cufiaceafis.

lb» s;uai4s on .he cuwaceau famna 3f the in iaa gceaa

gate wast ta Jaulsoa an» ¢?83fla% :lj8,} wha recorded four
smeclvs fro» the $96 «ea. Later flalnan £19 4,1J:5)



described a number of species from he Gulf af nanaar.
indunesia raglan aza Sula E68. fialnan §1?w?.1fil1} also
recard d man: species from aha Gulf of ataa, Jue“, Peaang,
¥9!lO9 833 9&fiWaHo Kemp (1916) d9acr13c& ‘he cunaceau fauna

:f “he gnilka laka. Jale i1923-1352} gav& a as ailed stugy
af tna cumacean fauna vi the Lndlaa wcean. ;urian £1351.1§34,
1951 emu 1955} rec>:ded many syecies ftafi we was. 3 ast of
india and ftum dne éay of Jewgalo Yha lahes recard vi
wumacea from the in ia; .c@aa is u; jacescu an. .u;aaiaw
£19753. La Lacie six snacies have been recoréeu f:;n tha
brackish wa.er b,¢iea of Jhllaa la a. V211 lake, anfi Eennanau
lake. ;h% s,u3i93 on .ha Cumacea of ;hu indie. .cuaa alau

revealed aha; mgsl 3f awe; 3:9 fawn» in fififi iwsh,re watgr; 91
the ;a9& $u¢sw a? fifrica, flea éea, es“ 323 Last Soasfi sf
;nd.a an“ *aa1stan, flslaya coast, fiiagapare tright ass uest
-.-..-“O 83 '3'. Of 33,59 7-$81 13:

1.3. $C3_¥ uf ;%~

£9 men inned earliax, Cxnacea slay an im~ortant role
ifl .h@ nariaa env; Ufiflnfifi bath as ffizd ff? nan csmmercialli

impnrtant sneciea of fiewes an: 2 ha; ye» his acqanisns aufi as
iw4ica.or org 31333. IQJCQ ii 13 dB91raDIP 0 have 3 bwtter
:nnw1aJ a if ;h% ;axon-m;, Qcnlog , D 0109; and d1atribu;i¢n
3f the variaue 999C125 0f Vumacea. The p eseu- w;ra 15

directed as arda 3: stud; of .nu above aspects. nut



Kflflwlwdgé ab at thy cumaceaa fauna of ingia 1 llwigfifl

;xcept for ghr wnrfis 3? Calman {IQH4} 59,9 ;191fi} and

Lurian i1951.l334,19&l ans 19553. Th@'in&ian woaata have

been a negléctad raglan as far as aha cumecean siudiefi are
coacernad, camaareg ta sthor areas ef ;%w world. Eha
Qresén; 3344? was an erta.aJ L: nrang am; more iafgrmatiyxa

Igm 3% ‘sigma iasa hiilafifo ecolwfi? an. :iwtrinu:i;w fie we
cuwaceaa fauna mi Vfiw in Ian ccas;fi. Sannlua colieci é

frim he Nacific. fialaatic and £xa.au sceans ng same
"uter.at1uua1 -rganisa¢1;n3 wary also wa and mu- an» a
camnarative 5 ¢a; was seen mafia.
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3. mh{.fi£fiL$ »u. .5 59“

‘ha maaerials f:r the gaxoaomifi an; d1strinu,1 n
awu 193 W9 a natal: abtalned fram fifl csllectigns Jf vaxiaus

mx“@di£i3fl8 «ad gaher 1n;erant1anal agencies in 9: served
csngitiuz. hh~ae ma erials inclufie the call ciio;n irxa
indie, Atlantic aad fiacific regiunso .n<ervaL1una were
al 0 naée an life $nec1nea& in 0:69: to sfiad Jhfl oanavinur,
hab1;ai and eculagy. dollecgimna we 9 made with the help of
plankton uw£5 and grabs. in ;ha iatartidal ragion Jni simpld
quifimant like sccan or carer were used while in $999 wager,

dradgea an- gzabs wage Qflfi10yfido Tha shfillom we at f gas

were capturea usually by surface night flowing of slantcoa
-‘=‘3(':‘t.

.1. gg§h3d5_§f ga

A simalb metdad adoptad for cnllecting cunac9ax2 was

by ieana of uaser agar light urea de-crihéd b¢ ahnara ,1flé1}
and €a1e £1153} which czasists af an electric glvbe 3f law
cand1.:: :‘5:.w~a:?1‘ a~;.tac.!':a:.z  ‘*1 6%? tre  =7‘h*: fix :3€‘.~ :3» B ¥';-.;‘:aw-1fI'.%;.% ;.

yhifi was lamereé ;: “¢¢ §$W;%fi at tagular 1«ta~va1s ans Kant
imwersed Jafore each haul fur among 13 minutes

n Sufi bog;ums ;he an t sat1sfact»rg cctlecting
;n¢¢ aflifi was fauna to ae we dredge, wfiicw will flat sink
69911; lug) .h? meflfisit and 39:33? ,0; rawiulg filled, thi



11

aag being made af coarse b¢1;1nq silk or n laa an» hr
Cgnlnnbs pasted ahraugh 8 fine slave of u.5 er 1 n1 flnsfio
3331193 shactmens which pass :hraugh ha washmg 9f the

sieve weLe subcequen,1g picked um wt h a pine: 6. &uaac¢ans
we a 31%} cellectad by a'%eterswn qfigb of ~.1 mi area.

&n¢theg m9t;3d urea ,u callect cumacaaaa mas n;tfi ins

wvlp sf scuba. it was usaa ;o abtein be4-%1: fiafifilw 3)
ca;cfu1ly peesoiaq as ;4v9r ed 14 cm diaaeier 3; sake
petrid;sh (1.29 cm flees) ifififi .n sj5a,:aae Qsladfalaar 1:73 .
Qgmetimes awe ins rnmen: was cylixaoz shaped oaapling an area

of 9.1 mg 9 6n Ca deem, whLch was lowered right ina thg
amen rate. uiffnreat ftafitlunfi sf vuastrate was Lfiea cmllectu

eqahliag analysis sf fractigna Exam aifferen level selom 23¢
surfnc {fay 1375}.

In :33 owen ccean cuflacean: were collected using th#

in iafi sceaw s_a1 aza J9? {Curie 1963}. zheg v ya ce11$ct~d
11 large numbazs in the vertical hauls an sumfiiimus 1+ .h»
h0fiZ:fl4fl1 caicfiea also.

a few snecies which zccur be;we9: Li-G Harag, usual}
cm sand i-*3».ms:;cm:‘..t.r~:. we;e C=i31I.¥3'C‘t-r;.?L-“I “en. E’: a '*aa:u  2%-rich ‘sass en

fin: ;%3fien hag. Jhj su:f&ca 1a;eg Jf sgnfi was skizxed aff
adn awe 39181313; sand was shaken ;h0r0J$h1 33$ aflwtimu iwau

petri Uififlo aha cunacsans er. than easily picaefi ua H;
3 pipetne.
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fiomw of 2&4 cumactans collected we.§ axaniae; in

lav con itinn far studying heir aahifiat aaa all sfificlfléns
W939 9-?99rV@d in $5 nfiutral formalin or 7;% aicwhsl and
krhi in labelled h;t lea fur fur;ser a;wuies. The
identi;ic&t1ga; were made fallawixg ;fie natwadolagy or
atea31:g ililfl}, {$19 i1944,19d§} and J;n$5 ;1fl63).

;he m¢.aria1a manained frgm various 8WdrCc8 and the

:e£%¢ds of collection ddsfitfifi are given neicw.

; ) gn er 3.13331 iadian .c#an -xpsd;Li3a aoliacaiung
dafiesi eé in fiTfi;fifi¢h30fl1an 1¢:"1iuti_::

£h¢ 3329199 were collected frsm gfi spa 1¢-s 3 tha
fivseagch Vessels 'nntg3 &runa’ an; '39 #933’ during thw
fi8?1fi£ 1}63-1965 fram an Iafiian ;ceaa flfi cunsistad af

12% awecimens. 1 can ad fi;Jh bxn his and nlanktmnlc f Ins.

i'!‘\.> devices used for ?.m::';th1c 9&2’:.;‘)l€1-$3 were ca'::_;t:«t.:>;=_>l1 <.3:ra::-3,

fine; dtedga, Ages 12 trawl aai ken 195 ;rawl. gm la: caan
standarfi 394 was u99J for tha collectiaa af nlankton. @mwé
»§ »fi& sanples «are also picked on D; haze as. as; b;
breaking cgral and rocas wi;n gfiJ19gy wanna . scuba was
u;aQ aa a ‘axis agar Grand gamare ‘gland Qua 3.1a diving
was used is sossiuga aadagasca: areas.
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(2) ;wserna;iona1 Inqian ncaan gxnefiiaisn ,a119ctigns
k ot'1n Lhe Indian ;cean Jimlagical genare, Gocfiia:

fhis coasts ed of 64 opac1a:ns from 6 3 a iaas ix
aha wee: Cfiafii of infiiao fill “ha 5 9 a ians latawufl 3: -1:
naar the Shara and collected bx thb masearch ?@BS31s

‘Ra on :ruun' ' ulna’ 'va:uxa' a1u‘aist:a' usiwg h
Infiian #398“ staagxru ac. frag T,J - m gepgh. Yhe
callaciiaus were made during .h+ 39r13_ 1953-lfififi. $11 tha
swecimens weEe 91aJat,n1c f.ru5.

A;na; sfiawing .ha s;a.1;3s in fie £3.13; *Caan is
givxn as Fig.1.

{3} dniahaanmaj 433.1 ;iinA gollecwi as frum Fhiliprineaz

The collsctigas we a ;aken D; .he '31 -»a;£y Rnil-0=iae
~ruject' conducted durlzg the yexr 1957. gt 1;c1uaad :5
Sgefiimens fram ihe Jdfithifl collectisns frjm 3 s.a.1:ns. The
sqazisns were lucatad in .h@ maagrgve an» caral areas
{Refer f1g.£ fgr s;a lane).

is) iexicw Ea; Sollecaiens receive; sxum the ;ex1ca ¢caeni:
aortiaq Centre:

{ha £O11$CtiDflfi W’? made duriwv ,fiu aerlud 137$-l}7fi.

In 1:c1u; J 7? s ecimens c31lTct§fi fron $1 plankton sza 1¢fl3
La ,* fiexico Jay and the s atlcnfi were 1¢cated 393: heI

shara gaefe Fig.3 fur s;aL1wa$§.
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:5) iarael 30112941215 frxm Lfie fled flea:

;hese samglas wore collactad by gne itrael 5 nah
fifid I98 éxfiafiiilfin 1196?} 3V3 receivad from .h@ iabrew
iaivarsity, Lsfiael. :; i&c?udefi 31.3;@cima£s cvllectwa
from $ etailxns aad all 3? Lhon warn filankigwic.

{$3 flallécziaas fram Vizakhapafina reg1u¢ grast caas ai
;;$1a)co+n1: -G ¢€ 4? s:¢cima;a obtaiaed argm Q n;h;a using
grab from a de2;: 0; 4 ta $¢ g, duriag 13$ .

*7} wollastigux ira; 921;; éova area ;Jas. cvas uf ;n;iak

fhesa ueze co11ec.9d during aha 33:9 1}7»,1i3¢~1R8?
frag 5 s£at1;:3. ?our stati;-3 were locaaad in JWQ 1..a.1i-a1
raglan near 1% $h¢r: aw» 'fl@ s:a.1ea in ~h~ fails: %a mar;
xuawtitative waekl; cetlacfligns sf ;umac@a were alga taaaw
fro; Ge istartidal nana: agauiun far a fieaivd cf jaa rerr
07113 1&3». ahere Ware Ea73 szeciwanfi in callecti is.

Evnrueew soecimens of Uumacaa were 0?ta1£¢d fram € liar

~8-uar‘ {fiwt;mn0vo) during 198?.

.1 - ‘|
I;~; tallectlwxs from fiurakkafi area ifieraia c0394):-1»

-J+» ircluaafi 311; 3 awecimane calleczwd 11 .%a gen has

using gram ,.1 m‘) frag 6 fmth;ms during 1973-1973.

;fi} fiollactizns gram V12fi1n,om ragiaa ‘aezala 6383253

9“ speczeens we:9 an fiined grgm 2 fa zams of.
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Vizhiwjam from 2 stn;13ns. an; aha collecaiana woré mafia
using tha greaqe during the ears 1945 813 1359. Jesides
aha Lrodge csllactians filafikififiifi fetus also were

%cu11ec:¢a ¥r¢a ?1?h1a§om 3&9 flaring 1934:1983 about 1% m

deptfi and frém ;we Ofien fiflfl ag de;;%5 3: 2 aad 3; m. in
t%¢ae aamsles 1?51 as9c1m&-s were oéaaiaad.

{I1} H.V.;as.re111ger calleczizns from ;ha aouth ~¢st vaaat

i; caugia ea cf a series sf gong; ~ 2; 391 Sam :9: 91
-lanktwu gazes frog 7 pxoillaa ex;en¢ixq from ma «aqir; t.
;u;ic¢r£n during 1375. fl tatal aux: r 0; fléb 3633193 Wflfé

-nonalysea. vram as 9193 collectea from & s a.i¢ns agar ;h¢
share an flan 59 1% :9 3 m cf: «arwar, Callcu , Quchis. 43110;.
Case Cmmsria and ;u:lcnr1m 49 spaci ans wage ¢n;a1nod.I

(11) dcllwctixns -aaQ3 frsm ¢he w3Chifi araa {Heath uwsi voas;
uf In ia}:

Zhcsa cm11e:t1;as lnclnao bath bea:%1c amd p1aak.J»LC

2L‘°L”;=:T‘L’;';.*I’“-.  8»9rim;°s  :_")lz:m3«:t<m co11<yct.i.:-ma: w~:;:.>r-fr: :n:a:;‘:.s2 b

*e1@%1c Fis%@r1es £ w=ra;:r wf Cfi?.: during 13$.-1&3? b;
’£.J.£ada1min'. fiullactiaaa ware -aR0' fram ? eta lens off
..».:»c’-:3.:: fX‘..J.‘23 1”} am: 2353 :21 ....!o:>thand 3&3 ;:‘:.:u:ac:A.;:»a.:1s '.-993:»; .;a?.:;:a1ne-71.

Kfitflex filakian ;o11ac£1ua ccntaiaiag :78 saecin-ma of
.unac9a awxained fznm aff fl3ch;n du inq 1fi7v wan also



1&3

available for n;ud;. A cart 9 of vertical planktaw hauls
ala: we 0 wade at different depths flaring 13$»-138$. Jesgdes,
frum fipril an $99 9 Def 1131 a serias of 3-n hlc samplvs Lara
3133 £329» frwfi de§ he ranging Iran 1?-4: m in (he iaah re
regians aff Cochin and fram 4a! m deggfi in fi~ ea uarr usiag
arejge Ea gzufi. fiammlaa were alas callwctea fiurifig nigh:
uaing under ma er luring gran.

(1?) Sollactirzs fram fiarwar £s;uaz;:

.L con5is.gd 3f 4 8paciflw¢fi an.&1ned in thv D@n;hu9

frum 3 m de ta Ju 1&5 §:va,9e; lafir.

4 ma? of the warlg shgwing nae statinns frag mhe.e
cumacaa spacifiuns were obtaiwea for .nc ptesenfi sfiuug ix 9 Va»

35 51Q¢4¢
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3. ;Aau;4c;;%1a; 3’raJu=:“

ghe systema.ic fiositian sf Gmacea has been auch
¢aha.ad amhng :59 ioaloqists. it go; xfie statue af an orJer
snlg £3 ards the late: half af the 1fi;h cantur . {he lira:
fsrm recorded is arabably the‘ described by aeaechin in tum

gggfipggggeg, which has turne& nut
ha a sfiecies wf ,ha fianuo aLa tL11 . mnagfier cumaceau farm
fig? 5’:‘;g__   ‘J.’  an _. g, .

was nbearved ia the year 144$ D; dolonel Aeatagu, and
desizynawd 2)»; ;.m3 same specific awe; Tau: -nm au:..h..:x‘

bslieved the: the auecimun fauna was a defactiva decapud
:;fza~. last; 3. C!) head. in thw year 1323, ii1nu—udvard3 ab eryed

appazsntl; gha sane fqrm and he eatabllsnea 3 genus ggg§_for
its recep;1aa. it is from this genus tnaa the aane of uh»
order i deriqed. The fimeilcan Eoolofiis. 3Q? ilglg)
estahlishefi the qunus ugag.-gig s;:11 aayliec thag
£113»-Hdwafidfi. $9: ailna-.dwar;s §1528) was af Lav opifllyn

tfiat oozh ha genera 1 and‘§g§§,were 591: we tarval
fzrma fif certain higher crfistaceawa and ;his aaeumx inn was
accapned 3; sang of '%a subsequent an hxrs. ficcorfiinq to
ifiam :39 Uumacaa ahould ha wfiallg diacardaa frrm thu

“ovlagical gsgwn, as 3&1? reprfiaenting imnature animals.
flu; éroya: a~m%%ooda£r £1341) clearlf shuwfld LNG Jumacaa tn



IS

be perfect animals and 3606 sevoral new S’fiC193u Shara was

SL111 doub among R9n1og1a;s for can} were rears as .9 the
trua%na;u;e af tfiase minute crustaceans, éaaawhile ;ha
lnvastigaviam sf Jhis arov1ema;ica1 Cvuswacaa was cgatinued

by several dis inguishad Lqnlufiisas like fizover, $5. fia&§,

anu Lilljebatg awd all of them agreed in aengiag tha larval
nazase 2 he Cumacea. In sxige of tfiaae abfierva igne.
fiilneuédwardeg even in 1855 apposed nae abave opini m 33;
ha Cgasiiared aumacaa to we imma.ure animals an; placad ;han

élong wi n *hy11oaoma, Sosa and other larval farms uf
-flrllfl  1360 3.

;ha genaral acknuwiadgnment gf aha Gamacaa as parfec;

anina1= worthy of baing ranked in -hu ca:cin:1og1ca1 aysue .3
of she c4ana:aa1va1y teen: date. it was Sais (39 .) win
firs: attenn. d 3 detailed de*cr1pti33 uf this aeglaczcd
grouw. Eng numdmr af genera aw; sgecies at his ta» were
limi:ed. In recent time, by gha lavas iqa ians Of ae?era1
Eoglogisws, ;wa num*vr 35 ng;h genera awa sgeciws have

cwssidera lg increased.

fiends {1;63§ threw csnelfieraule light c»¢cerning fiha
affini iés 3; in: cumacaaaa. hccnraing ,0 tin .w¢ vumacaa is
a» exder sf Lhe suoclass ‘eracarida =f ghw class ga1mcns.raca.

it raaanblea k ayaldacea in having a well géVG10H3& caragace
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and oxosogitss 01 “he ihoracic appendages. n "he war
hang 1» rgaafihlefi fine ;ana1dac9a ifi having the carawace

in axe fora at a fold prajecting an each side 2? thw
C%fih&l3ihOr8X, enclnslag a cfiamber In wfilch 1199 ,ha

reswirazary argan farmed fray the enino¢1:e% zf he firafi
maxllliawa. gt rasemblaa isoawaa in flfii waving fia e1qh.fi
t ra€:1C a';‘.3.'>~.~‘:?.f‘1da13B 15% '=‘.".he;3 l€:1i‘Va w!1;';c¥'1 e?:?‘:§3': '-'_;;*T-‘S fr:J'1'.- ’€.”e-'1' £3j§=I._.].

Vhe females is b;Lfi aw? wruers 1099 their o3s¢egite3

between srougs. Cumacean-, tanaidg, and iaonnd: n we
aaxillary nephridia, while a¢ hlaads any myslds exca1t aha

lokhagastrids, flaw: anaannal agpflidia. The zecan. 3.uui9s
bv JUJ93 x1963) shaw tfla; the gumacea should p gbaal, he

places in ans aranch of tn; fietaeatidaa family tree izgn
which also swrung the tanaidacea 33+ i9:Jafla, bu” as an
evo1u;£aaar~ nivargeng ling, asuva “he arawch giving xtse
:;s:;Z.<1ac-;aa am :=-rn:>?ui;::.;da.

sat1sfac.ar; natuxal c1ess1fica.1on 3f Vhw crder
-wmacea 1 no ;%t avallabl . ¢;ebfl1n {I913} pr0pase¢ ?6

1195, ha. most of them wae aaaad ;a caaractars whicw in
33mm casafi are sf fiawbtfully gwneric value and as such aha;
difi as, rec2”va general acteptaficeo Ante over, ha qavs undua
%..9:%:?:;')ha0i5 ti}  f“awnii:s'.~‘3r »-;.;f {T)!.ao__!:md.*'_; and "‘.é»__9 9xog_),,;:-¢;.i¢; 135' “.;h+;_-‘:

flfifafififlsdfi on ;%g vests 9? wh ch $uch a la 39 numba: Q5



faniliae weze craated. 30: nan; of ah» families coxiain
only a few saecias. according :3 Hansen (19? } aw. ;a1e
£13459) though the nuaber uf pleapgifl and exopsas of
peraeop3&: serve in 3 “t as generic indicatgx , a canwluta
zaliance :n such a var 133 cwwractor omens to ho uajus 1:199.

.n:2y, the more cammnnl don ad 33313 far classificati x
has savew families - the Joaotriifiae, Leucrnidae, ;an:asfiacidae,
Ceratacumidae, Lampraoifiac. Paeudacxmidaa and 9133 via a:

‘¢:aws 1363}. fiodoarildae. Lmuconidao and aannastacidaa, all
withauz a free ;e1san, farm a groan ever; from ;he rue; >f
the families in which a salsa. £3 aresest.

in tn: n$:se1t wora 1919's and wJflfl.$ c1Basifi¢at;aws
are fnllowwd as far as pasalblao

Haas: Aalacostraca

&ua ciass pcracarida
er luv: 6088

Fat: i. 1. .=* 3m;i:;: ti’: 11d :39

Sub Fa 11¢ Vannthompsoniinae

fienus firm 113:5
1- ..i~ flaw 1-’i1'smr
3. db §;mgg§_;urian



Genus

aisanus

5.

Sub faéallg

fienus

6.

7.
Q

- 3 P

hmuia. #1816
anrian

3; ;   E -".‘:.U.!' 1 an

L  5«-aiutian
3;. nag; Kurian

siadotrlinae

saarcusen
:.i.- mmm Calmmilalmara
3;. 1933 CalnmnKarim
we 30*
%.13d;g_!,g Goodair

32- 211.2% (E3383
3;.  Calman

g Géontagu}
Egg; uitmear)
g_;g_:_§_L;§_ Colman

gggo_g___g_L alalman

3%. -Salinan

igngg zmdha and if-<.u::-tan

jug}; 3:). 00903:). nave

': '3" '2’:-'

E?‘

'9
my0



r~, r'_\_
:11 £

39;-mg  éiodha and Kurian
91, 3, ggjaglggg fiadha and mzrian
22, 3, igggig iiadha and Kurian

Genus  531-’8
:33, L2, : dat Sara
:34, 5;, C.a1;nan
95, 3;, ;3g_;,. ;”ho.s;so:1

:35, 3:,  Calraazz
27, Q.  Calman
23- 9-  531%‘
29, E, Q.3;§g';.:g gg C81.’-‘flail

35;, 3. 5; gg‘g;§%;§ Calman

31. Q.  21319
323. 3;.  A310
33, 5;. gfléhag; :~:'a1e

34., §.  dale
isenus ; as hgggg siiato

35, 3, ggglgg iv-ransom
36. 3.  P899
37, 5, Egmsg 40 rmar:
38.

3%).

40.

4.1.



Emily Louconidae

Genus @533 .%~2ra-mt

42» Lo $9.211 Sara
43- .1»  561*:

mm sou
Genus  Jalxaan

44. 31. 1% Hale
Emily Jannastacidaa
aiamm  Caman

45. _§.  Calman
46.  m_g_L% dale

fsenua  ‘ V  % %% Bazc

48. _§_. g_; Calanan
49. ._$_. @3533 Salman

5:5. .1.  {Batman
51. $1. gfigg C-alman
52¢   Calman4-  35¢“
54. ,1. ac; i-isle
:35. 3,. ;_:3f;gi:;gg male

56. _§_. gag; 3,3 fggaug @1519

5'7. 3,;  Hale



Genus Cg gg, ; g .;-Sara

58. 3;. ~fl3 Calman
5}. 3.  Calzaau
-L%Lz-us.  52 3% ggg 5381?!

61. 3;.  bars
61?’. 32.  xx £819
63. 3;. tg;g;du1;a i:':~!a1e

C.’ 533$

64. 3;. V e; t. I ital-‘nan
<55. ". mg:-_;_g% fiailljeborg}
66. ""4. flgbgg Sara
6?. ‘~20  213162
6-3. ‘. fihggmpgm Hale
iii). Q. é-53; 39;; an new

79*. Q:  3?: €109‘:
an 1 1»; Lassmrohjdao

Genus

71. J.  Z.1:n:ne,;
72. 51.  aisle

Eawtly fiiastyli ae



~5‘.£&flU8

75.

Genus ;%'* 2; Jalman
76.  mm Calman
77¢    375d i“-;UI‘i3T|

baily Jsdstrlidao
$ub $3311? Jaunthompsoniinae

fienuo :;_;q Aiare

;mV‘ s' $% ggricggg, gusian, ma
‘arts 6-4, pg. 9:4-296, fig. 7.

Lacalityt Portonava, 2; m, flay ~ JHHQ 1970, 2 9.9.3 aw,¥¥
cape Comorix, 18 mg dongs, 3.7.1375, 13 4 mm,
'Ll1€1COl'.'1.€'lp  ."i"a'.  1

Feggggz aesembles §g5g§gggg§,§§§g5§gg_xurlan. gltgh
difference noticed unit in ;ha arma.ure 9f the uropods.
fieflancle 5l1qh;1y lungs: ,han «he 1ast_te1s:a1; oomlie iaqual
ta telaonic samite, fiimmer 1921 en; snort, aurian 195$}.
?3dUfiC1Q wi;h sixteen 331199 on he inner margin campared t;
twelve describaa ha Kurlan afl aevea av zimmer. indonod
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twa-jointed, secand joint slightla laagor than aha first,
first join with elevon chines and ascend with nine marginal
sgines and anree apical amines. Mxopag twa-jointed 91igh;1y
Image; than “me endopod, with numeraus long oezao an inner

margin am: free and.

gistributianx fiest Africa. andamans off eier, aaus iszanm
an O

um  mrian8.. ,M . , . T
gggggstgs Portonova, ¢u 3, flag - eune 197%, 1 ¥ 4 mm anu 1

409 INT}.

Egm§1g: Sloselg rasa;b1as .h2 tyae apecimex. The oaly
differenca nsticed is that age firs pediqersus segment is

var; distinct neye and nut as short as in he type. ihe
a;sta1 long of ,ha basis of “he .h1rd maxilliped does not
show a longitudinal ridga wljh teeth as described in Jetu*r~ na
ggmgtg gurlan.

{£149. $ and 6). wake of this species has nu; been
recsrfied aefore gag so its defltription is given here. Jaraace
1300 than one-fourth of the total length. Lateral naxgin cf
caraaace not ser:a;ed, flagellum of yhe scconi antenna reaches
u-ta last @1903 semi ec







at

D.

Go

ta 3:  c u:':; -:2 §::°.'g 33 Z: a \ur1an: fiala

:':"l1!'Ei anaxilliped

first peraeunad
JrGfi3d

Eide V1% " T";  3
;f carapace a

gniigg Kurlan:
unaaaure male



0-Smm 4

Ftfi 6



we '";
;

use

mania of ahird maxilliped witnou. otaut teeth on
tha lateral tidgas. $3818 sf first pesaoppad awu:,er ;han
the rest of the segments comblnad tagezhor, setraaed in i;s
inner margin aa; with 830:: plmose sates. fieconq paraagncfi
wzaw basis shorter tuan ghe nther segments combined ,;gether,
ischium iaalstiact, mazus wiah a laag stout spine whLcn
teaches Lg aaau; haif the lengtn 3% xactglus. Sarpus also
wisw a short ;out seine which :seches began; wring us,
dactzlus leaner ahan carpus and pzopcéus combined, with
numareus Sfilflfis fifi bath 91995 en; termiial regiflw. Qeraeomufls

3-5 similar in s;ruc:uru; shird and fuuaah with rudimsfluary
-BXOPOJCQ

Last pleon sagmen .hreu-fourahs the fifth, nu;
pre;uc@d 1n betwean the uropads. Poduacle with thiraythree
pluoae snines. closely arranged. :nd;pod two-gain ea, firs;
sllghzls lcnger ,haa secgnfl, wi h twclva 391393 ax. .h9 1&9?
one long an; stung. The second jaint with seven nlamosé setae
ya 1,5 inner margin, .hrea xn its terminal ragiww an. six on
aw: axternal margins. gxopau sliqntly longer when ennopag
w1;h gnirtees plumose oetae on twe inner aaggin and five J“
the ;s2aiaa1 parts. 30 aetac on 5.: axzeraal margin.

an! sff anti, urlssa. ‘éaaras stat, n 13'.
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the seeciaan, with well flarkea dorsal carLna%fiaviug fan:
ixcisiwns from use mcular lobe ta thw aiddla at the caragace.
ihcrx are shgrz hair: an ahgse incgsiaas an’ also through an
tn, aggq. wcular 195% with large lenses; granulna iadistiwcflo
33913 9 first flfiffififigfld serrated in the mute: margin, inching
with3ut a t0n;h at 1,3 aiswal angle as in ha t:p9 iascriaxi n.
ihirj fmurtfi paraeopada with carmus Waving two or three l~ng
termiaal set 9. fileapnds naarly eveloned. Eelagnis s+mi,»
wall arodnced 11 bstwaan ;%a urnpada. Qesunclw wi h inns and

shat; 3 Ines an the ianer margin, fixowax ana endanad broken.

wia;r1bu;i3n: éaw south Walaso

Q2, .5 f: iswu. La;. 3g”,9'¢. Lutg. 31”;7',. 33$ m,
Agassiz ;:aw1. 7.9.13é4, 1 damaged u L :34.

Jince the co nalothwracic regiwu is crashes and garas
of tax uropage are nisaing, iuuaiificatioa up to sgecias is
na¢ aessibla. Lateral ma;gLJ gf uh carapace dentago.
fiirsz peraeopad very long, basis glen er wL,h nuaercua shot



alumnae sates an xhe auto: margin. ielsonic aunite
'praJacts in between the urcpods. Peduncle lanqer than
the telaanic somite, with elevan awiaas. andopod
twa-segmented. first breast an: lgager Lhan the second,
wizh twu saout spines and numerous s inulas. mater margin
of the eadanod is also provided with short sainea. axapnd
broken.

gab ?art

3 . h M 9 , T %
Locality: uff viaaaggpatnam, 4u—6u m, brounn-san» and cla ,

1 immazure U 19-? mm.

§F1g.5A). Clnselg resegbles .ha type speciaea.
carapace one-iiftn sf ;h@ ta;a1 lengzho Fseudorostrum very
snort. A aistinct rorso-median curiae pzeaent wita a well
markad blunt aooth projecting faxward in the nediaa 1149.

Firs. aedigeraus segment distinct, devoid of carina, second
third and faurth w1.h dorso-median carina. ihiru maxilliped
with apical process well prcauced. First and second
paraaapads with eaopodso first peraeopod very 1 ng. basis
adorter ;han the conbined leagih of ;he other sagmeazs. {in
of ;he aasia with two when; plumoae setae, propmdus very long,
carpus cal; one-third of aha propane, dactylus three-quarzers
the gropodus wigh setaa on the inner qargin.
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Plaopods pearly developed. Fifth ploon scmite twice
at long an the taloontc somite, well produced in between
the urgpodc. Peduncla var; long with twenty nine to thirty
short and long asines on the lane: margin. Endopod slightly
shorter tha oxapod. more the half of tha peduncle, twoo
Jointed, first ja1nt’a11ght1y shorter than second with
thirtoanufourteen spines. tacond Joint with nine spines.
it has numoruus short nota on the onto: margin. Three
unequal terminal Opines are alas proient. Exopod
throe-quarter: the peduncle'w1th numcrous plumage aetao
1n the inner margin and setao on the onto:-mawgin.

The aulz male opecim: obtained previously from
Kilakaral. has I smooth crest devoid flf serrations while
the ovigaxoua female has a dntazo crest on the carapace.
The young specimen cbtalnod aw from the East Cast of India
show: a cleaz blunt tooth projecting forward on the carapace.

1 :U.1ak;u-at; Ranrsad Diet.

Genus gag Karim

‘x,.}'2qo1’;.i'5. D1. 2-4.

3-9540  3251819 Kflrlmo  Rs
flat’ 2G4. I);
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gggg11;g; Vizhtnjom. 5t.io.145, 24 m, dredge collection.
25o4t195#. 11 g Q 5o3fi9a5 m. V12h1flj0m Jay.
15 m, auzface plankton, 5p11o198u, 1 g 8.? mm.
3b.9.l981, 4 ¥ Q 2.5-5.6 mm, 29.7.1982, 1 ¥
3.2 mm. vizhinjom. open sea, 2; m, surface plaaktan,
1¢.11.1981, 1 immature ¥L 2.3 mm, Vlzhinjom, open
:ea, 20 m, surface plankton, 25.2.1982. 1 immature
; 3 mm. Vlzhlajom say, 15 m, surface plankgon.
15.11.1982, 2 g g 6 u.

Eamala. Clasely agrees with the type. fiifference is noticed
only in ?he numbers of £9190: and ootao on the uropads.
fieduncla of uropod with thirteen long and short saines.
auto: border of the first joint of tfia endopod Of uropofi
with fan: or five chines; the second joint with sixteen ta
cevenaoen spines. Inner margin of the axopnd with thir can
and auto: border wizh fifteen plumoae ootao. rue spines an
the pedunule. the endapod aad uwe outer edge 9f the exopac
are having btfid apices.

V: Trivandrum, Vizhtnjom. Cape Comorin, 24*3w m,

Off fluri. 081053 Big mo

¢ub tally aodotr11naa

Genus  5-giarcueeza
'   -  Canaan

13304.  fag» Colman. L“  f‘   +.- a
Ezgflg Supwl. R990 12; Pa 161, P10 192; fififio 1U28a

1913-  .   5i.ebbir%9n  31. £2.
Pt  .30



$112.15 :3
; f)-.",'1Q

part. 2-4. ma. :?a4..2as.

Lgggggggz Srivandrum, 1943. 1 immature 3 4 mm, Vizhinjom,
1945, 13 g 4: (4 ovigarous) 3-4.1; mm. :.;...sc
collectian, Cochin, Lat. fiJQgu'i, Long 76°22'£,
4.u.1~=;v53. 34   1.6--5.6 saw, 3   4.1-5.7 mm,
Cs’)Ch1;"i. 18 In, E3ox3g:3rwt.. 12.7.1975, I  9.4 mm.
Calicut, 23 m, 15.7.1975, 1 g_ 4 m, fiff Cochin,
23 m and 95 m, 26.9.1981, 17 g 3 £1 vvigerous)
?.4~4.5 m, 4 $ E 4.5 m, Purakkad, 19 m, 1 3
73-'fi?flo

E0 Caruso one-third 9f the bady, braauer thaa
that of she male. Reticulata texture of aha carapace psaminent.
Second pofiigaroua segment clearly visible ad the 1oagas.. The
thiru pa¢1geroua segment much wider than its 1eng;h, the
fourth and fifth alike {fhird and fourth scmites are reducad
above to narrow granavtxte barn, calman 19x7). Abdomen slender.
aaais of first peraeoped braad. werua of Vhe secwnd paraeapod
has stout spine which reahea beyond ,he carpus {almost to th¢
and sf who limb in previous co11e¢t1sn).

Peduncla wish three pluoea zeta and a sainule.
findopcg w1;h eleven alumnae setae an_ twa spiaulesa exopod

wiah six plume e 53:39 and as spiauleo
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—gugg, 8:31: of fisut poraoopod little produced and this
projection has a pluoac zeta terminally. Secsnd petaopod
£3 the nhcrteea. Abdomen slightly broader than that of the
famale. urupod little longer than that of tamalo. Exopod
and ondopos suboqual. Peduncle with thickly packed plumose
Oetan. Enaopod with numerous plumose sates and cpinules

aranged in tw: layars, exopod with plumose oetae on both
the margtnao

.V . is very comon in Trlvandrum and
Vizninjdm coasts. It has a maximum intensitv in ;he
irivandru regicn between 24.30 m depth during Jaauarg ta
April.

Gulf of Janus: 12~18 m, Travancore ceast
24~3u.m, findamaus Qula m, urioea coast.

mama cum"lam.      azalmaa,   .
33, 1,, 9. 20, figs. 13-33.

1‘913«»  wmmflmo Stevbina. _ I  5.
9739 21, 22;

§ggg1;3g; ?urakkd (Karlie eaust) 12 m, 1 Q 5.1 mm.

§gg3;g, Lateral cornua atout and incurved at its tin.
lateral carina wall marked. fiedio-lateral carina present
in the pos;cr1or and of the carapace mare or less narrowed.



fiholé of the carapace covoreu with thickly packed
atollate a§uta, characteristic of this sgacies. First
poraoopcd long with a mrkad distal process in aha secsnu
jatnt attested inwards: prapodua liatle longer than caraua.
Socena peraeopod short. ¥olsan1c samiaa slightly longer
than fifth .€11e~:)n somiteo imdunclsa ta:-:::-third =:.ha euiaaqua].

33531»

t Gulf =-sf iizliati, 1*’)-S-Hi :32.

&gg3gg,;:£3'$ahmonL  Calraarz,   _
L2; 1; 99. 22-23. p1.6. figs. 1:12.

1913. §g§gg§‘1g3g§, stabbing. * "
1951. E ggggg, Kurtan, i% — ‘ A 39%

(Q). g, 1,. pp. 96-97.
g  pafts1954. ‘=«%

1358.  Lggg, Game, 4:’.
pp. 383u335, £19.}.

gggg;;3g; fiff viouafibpatnam, Au-66 m,TGround~sand and clay,
I g ¢%mm and 1 immature 5 4.1 m, ?o:tcnovo,
20 m, fin-June 1979. 3 Q Q 5.3-8.3 mm.
Gff Cochin. 1% m, p1&nktsn, 16.1.1932, 1 imnature

m. flff Cochin, 15 m, plankton, 9?.3.1éB?,i__9__ 2
“F

1 g 237 m, G‘! Cochin, 3Q m, planktan, 1$o7¢1§8$,
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gggggg, carapace with well marked lateral carinaea
Lateral cornua well developed and the :19: directed
forwarfis. Qaoudarottral lobes fiiatinetly rounded.
Ankara-lateral tooth no; visisle or var; short and the
region between the neeudorsatral lobe anfi lateral cornua
nearly straight {triangular toath, Calman 1957, ruunaed
anob like nrojectian, Knrian 1954). Aodian carina slightly
developed. The surface of the carapace with reticulate
texture.

33818 of the first peraoopofi shorter than the
cambined lengah of the remaining aagments, the terminal
process preject farwazd ac pruducad to a long plumage
sate; propodua slightly langer zhn carpus. fiecand
peraaopod shorter an zaird. Abfiominal segments
cylindrical; tolsonic somite only slightly she: or the
the previews segmanz.

dropoda shww differences from the gype description,
pedjncle onewwhitd the oubcqual oxopad and endopod wit

four or five alumoae setae, endosad with nine plumoae zeta
and three spinules. 930906 with taxes abort plumoae setao.
ands more at less blunt, w1.h a swelling agar Ina termtnal
I.‘9g£’.3-’.'”lg_

fieaembles female in most of ;he characzors.
Carapaca little shotaor than that of female. The median
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élrina is mars gromlnent tn male fiich is canalnued up
to the fifth plaon aamite. This 1a aflswnt in the pedigetoua
negmengs in tha case of female. Poduacle of uropad has five
plumage ae;ae. findapcd with twelva plumes ceta and three
ssinulos, axopod with four slumosa satae.

at Gulf &f Slam 19-39 m. ;r1vaadrum 24 m,
Hatusima, pff Yasfihama, Jean ~ Qu m.

D 02: £193» 1% “$0

gg§§;;3g: cf! Visakhapatnam. 44.63 m, Grounsusena and clay,
1 ovigerous g 6.7 mm.

figgggg, £10391; agrees Wilh the ayve dQ8Cr19$i$fio Lafiaral
carnua hornwlika, situated behind the level of ;he aye lube.
carapace rigid, cavered uiah hairs and tubercles. All tfie
segmasts of third maxilliped braad excant the slander
dactylua. Propodus bsars numerous eaten on ins lune: margin
and zexainal raglan. First leg not very long, basis braa,
the remaining segma«;s slander, the last tws eegmeats reach
began; tan 1a;ora1 horns. Second paraeopcd ghorter than the
oahers. Plecn long aug slender, fifth segment, one and a
half times logger “ban the zolsonic aomita. Peduncle of
uropoa less than half ;he length af ;ha zelsonic aemite
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uiéh thraa a: fan: plumosa eetae. Urapmds 9: Ron.
Jumeraua 0093 present.

: Irivandrum, fro surface ta 3m m.

off Visakhapatnam, Groundusana and clay,
4¢-6; m, 19fiM, 1 g 5.5 mm.

§g33;gjF1qs.7 and 8}. iha Lntegumea: at the baay is opaque.
stroagly calcified. Thu aurfaca sf ;he carapace 13 finely
plated. 9363: high megaificaiisn vhs carapacs shows ainuza
shallaw p1»s which are arranged to farm a fiaa eticulatad
texture. Lateral margins of the caragaca and the gleural
plates 3f the ahatacic symites are lamellatc. rather
opaqud, beset with many short striated taxuuxe.

Psoudorostral lobes slightly in advance ¢ the
triangular tea h at the anaeroolatoral maria. Lateral
carnua ehara an- directed farwards. fhe sflacfi aetwaen
;hm anteru-lazaral tooth ant lateral harm is cwncava.
{he axzeciar *artlon cf the caranace in mqzweon the

lataral cornua 1% as wide as the legqzh of aha carapae.
The la eral carinae ara well merkeg ana extend posteriarly
wéwrse they tut:-s dorsal wards and ;:-met t.?“.c.¢.~ 'J0rs<‘;>-msadiaas



_;__L;.e.5.. 7

Ix.  §_f,_;_;_g5_g up. new Female
3. florsal View of carapace



“' *’~’*?3°‘?!;«:=s:»3:» _ u. . -. u
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carina. The dorea-madlan cazina is null marked ang
continued up to -ne fifth pleon somite. The side of .he
caxafiace 13 striated and she stgiawicn is var; clear in
am an toxic! reg lo :1.

first pedigerous segment fused wdtw the carapace.
Abdamen long. ans and throoufourth aim»: longer than the
caranace; ségmenta long and cylindrical. Fifth pleon
somite BR: telsanic semi e are equal in length, but
telsonic aomiae is broader»

The firat aegmnt of the peduncle of the antenaule
1% longer than aha ether two combined; second and thi d

ouboqual. The main flagellum 1% 3-segmented and asesaory
flagellum is very minute. Seals of .he third maxilliaed
has a long zexminal labs extending up ta the meta: which
also is expanded terminally; ischium ans nexus sub-equal.
iachiam has shot; plumage eetaa on its inner margin.

seals of first peraopcd shorter than the length
of ;he remaining joints combined together. it is praduced
forwards. isch1um aaa nexus aunequal and snorgg 68:938.
propcdus an; dacaglus slender, ahe last two being suvequal.
;h@ dactylus has twa or shree long derminal spines.

3ec:':m'.i pa.raoopo«..:; V01“; short; basis =.:;i10I‘€.Or than time

ether segments combined tagother; dactglus roast and
longer than wropodus, has one long am» ,wo short terminal
spines.
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b.

c.
d.
9.
f.
99

ho

g_3;_;_g_q up. aov. Female
First antenna

Ihirfl maxilliped
Eirat pcraeopad

second peraaopod

;h1ra paraeopad

Fourth paraeopod

Fifth peraoopod

Jropod
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33319 at thlgd pereoopea shorter thn nae rest
at the jo1w;a combind ;ugother; carpus slightly shoraer
the mates 0: auboqua1,hae three terminal sagas; pronadua

8199 has a terminal aeta wmfich reaches beyund the termiual
sets of dactylua. fha inner margin of basis has plumase
0$t8éo

Fourzh peraeupod similar to Lfiird but slightly long.
Fifth peraaopas chart, but longer than secand; basis sh3r.er
than the reflalnlng Joints cambined tago her; daczylus shat:
ana has a terminal spine.

Paduncle of uropod Ihora, less than half of the exupod
Vwith zhree plumosa zeta in the inner jargxng gndopod,
u11gn;1y shoraor than exopod, has four plumaae zeta and
three spinules. The exopou without any 9:535 tfie Lfiyminal
and is bifid.

ihe present species is diaginqulehabla from ather
knuwn aaaciee of the genus §gggag_by its finique shape 0f
carapace whicm is very %dda. The opaque lntequment with
sarnng calcified and aiztad rocticulazad texture of the
caramrece ah;:wL9 some» 1‘-.'~;*89.-1:-‘ib1ai‘t¢0 ta ‘ziggnfla  =

aama, but igs carapace is not broad as in aha pyesent
an eiea. {he lateral carlna is characaaristic,
poszeriorlg it joins wlah the carina which lfi vary
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disainct unlike in all other spaciea of 3g§ggg{and is
c9a.inuaa up to the fiftn glean agmiae. Joxeover ,h@
diazinct s;ria;e; .axuure at the sides af ;he carapace is
a specific cfiaracter of ants species wfiiflh dictlaguishea
1; {ram all other related species af {ha gnua.

Genus 3 Q t Vfiaodair

1378-79. §gag_gg;ggg;;§p Sass, ‘L : 3A 4 » rv d.
i%o 13743: 2: :3-435» 1: 9-34:

19:37. gg;g%%ge;;§, itlaman, §
Lam. .1-3.» n.11«:>. five!

195’-0  v 73990 57
2§£Ls’ pQ.34~35, f1§5§27923Q

EQEELLE23 cal1Cui' fifigg my Jfinfie fifltg 1507:1975; 1
?.? mm, Karwar. 13 m. 27.1u¢197$, 23 u y

3.1-2.2 mm, uff figchin, gulfi m, aongo 3a.,Qfifgfllgal’ 2 i U 2.1 QM.

$33. carapace short. Two pairs emf longitudinal carinace
pxaaent, free at tha angerior and bt Joined at the posuerig;
and. dye clearly visiblw. 3:91: mf ;he second perauxod
wlongates. bu: not clander. lanqer than the twat of Lhé
aegm:nt5 camulned together. The cancave side of aha beats
is finely serrated. but rotrovarted teeth is nut visible.
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?odun1e of uropod long with zen ahatt serrated
spines and fan: 0: five shot: plumoso sets arranged La
Lwo raws on the peateriwr half of the peduncle. Exapad
and endogod suboqual. loss than half of ;he eeduncle.
findapod twa~3o1nted, fixat being longer and broader ,han
aha ascend, with eight amines: second gain: with out any
awiaes but with awn uneqal aarmlnal spines. Eaopod with
three pluose sate on the inner margin and three unequal
to minal spines.

:1  1.} % - 3 ;=.$ad1z;erranoan. any of moles, Scotland.
England.

§gb§ag§g Gahnan

% r ggglgggg, Selma“. ?,:;s %..¢J
mg  F303; F131; £198.].-3o

stabbing, 73;T_

1951. figgggggglgubggggg, Kurian, ? L
{I _,,,q __‘- (g),  b ;)r3.8';%;-;-31.

§gg§;;§;; Laafia, Entedebir 1. aaout 3 m {ram high tide level.
11.3.1962, 5 Q g 1.3~1.? mm. Vizhtngom. open sea29 m. susface alahton, 11.3.1982, 1 1.8 mm,
M f cochin, 15 a. mlakton, 15.7.1982, 1 ¥ 1.5 m

§ga§;g, iarapace granular. wiihGu; hairs and 811393. iye
dietinct with corneal lanaes. Bani: af “he third maxlllipea
longer than the 9 ha: segments combined together and expanded
diatallg with three at faur plumoae sate. Basis of first
peraoonod as long as the 0 ha: segments cbined ;ogothar,
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carpet longer shun worn: and propodua, dactyluo slender.
fileun longer gnaw cophalothorax, telssnic 9omi;a half of
the fifth aamité aad less than half of ;he peduncle af
uraaod. fieduacla withaut sgines or aarraaian. Cxswod
an; endowed subequal and throeufourchs ;hu podu4c1e.

Firs. joint wf tha exdonod twice as long as aha seca;d,
vita awe long spines terminally and a 3 or three 33139193
in the margix. éeconu joint with ;wo unequal garniaal
saines aux a spinule in the marggn {six and four sninules
in tha first and secan jainfi respectively -»fin?1an, 1951
and five ank twa - Jalman, 193?). fixopad wtvh threa at
fan: sataa on the inner margin an? twa unequal ,wrmina1
spines.

18  0

;1¢[%l."9~'.}7o *.s.,*A  :=   . %
"3 E0 1 . 9930

1913. $3 255;; ggggggggggg, Stehbiag, a
gag p9.25~26.1958-   I-«swam-na»
"L I" 510166. PDo?31-I-2i33, {$901903



Lg§aL;§:s LL93, 10001-Ba, maiagascat, 1 tmma;ure f 3.
1¢fi¢¢, gntadebir 1. Grab, 5 m, ?a.3.1962, 3 _ p
2 m.  fiatedobir 1. Light planktzon  m,
19.3.1m:=, 43 :3  2.3 mm.

. ?seuduroatrum eho t. Pazrea 1a;era1 cainae not
davelaped. The basis of Lha first paraeépad longer Chan
the ether segmewza combinaa tcgesher. caraus equal to
propodus. Fifth nleon saw! a much longer than the te1s;nic
smni.e ad narruwed distally. Peduncle at uraflfid fihrice as
Iowg aa ;fia xelsanic aoite with seven or aight Shara plumes?
sataa and seven spines atrangad in two rows. i£XOF30‘;.;§ :m:;§

andopod suboqual, mmra than half ;he length af gho peduncle.
Firct Jain: of eadouou. more aha twice as long as she
second, wt h seven 5 inas an ;%a inner margin, aecond golwt
wi hon; any spines but w1;h ;wo unequal terminal eaines.
fixopaé w1;h six satao on the innar margin and ;we unequal
terminal spiaeg.

3ri;Lsh islsa, France, Jorway, aedizerraneaao

fizimtwx)
19u3. gggg gu;e§, Simmer, 3

Po.  if. .9989
ggggg, fiiabbing,

pp!  £31937.

mu» H-rwm ; ' *  L2: is
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gggggggga a-uc, La:.$6°gu'3, Long.33&@§’;, 135 m.

mock dredge, 22.8.1964, 1 g 5.5 §m.?Vizhinjom. plankton, 25.4.1?5J ? 3 U 2.5 mm,
£wsC callectian, nchin, tat. uégu ‘g, Laxg.
7a“22*¢, 4.11.1963. 5 5 3 2.1-3.5 mm,
6 g $ (3 ovigrous) 1.?-2.3 mm.

;§§Lg. Vnry cloaolg reaasblen the specimen from aff fihimoda,
Shims g;a:an). Fsoudorostrum wary shora, dorso~median
carlna vet; gistinct an the carapace, tharaclc seuites anx
first five pléon eomitaa. Free aeaiqeroua segents with
will developed lateral ridges. aarapaca shor,er .han one~
faurth of tha total 1eng-h. Yhe baslmafiite af tfie first
peraoopad 1% longer than aha 3159! seqmuats cambinea

Luge her. 1. is furnished wigh a clump of 331335 on its
inner middle part. Gaxpus brcaa an; langer ;han merus or
arafiadus but nat 33 auch as doocribcd by Aarada. aeduncle
wf uropofi w1;h i.s inner border fringed with a series wf Ian
oetae an its who! length and anaaher aartes af shot; spines
on its distal twu-thirds. gxawad and aadopod subequal,
three-fouz;h iha fieduncle, auaupod with .h1r;eon lane:
marginal cnines and two unequal aermlnal amines. ¢xopod
with seven or aight long saaaa emu two termiual guinea.

fggggg, ¢£m11a: to mala, fiedunala wi,h nc setae at Gaines.
an oped with seven margiaal spine: an; a terminal spine
an; exopoa with six aetaa.
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: Enosima. awimoda (Japan).

ffldrisi  a .j.

192.; . 3 cg; V:-1; §Q§}; §, cannan. rrggg. Q 12;. .;g* g.
31. J.» 9.4. 91.1. £1go.4-9.

1913. ggdgtrgg g;g§;3§, Stabbing, Jgg Igoggeggg, gg,
90279

13519 9‘: ggggggg, iurian, ?_F% ¢ p4 ‘-, " “'  3:’ L,
1954. { Kurian. ’%

;- -:1953-  99530: P %
5&2‘; La; 2; PD.156131. fiQ8¢3H3c

Q3933: Laceacuve. 1  2.9 .~n.:., vizmnjom. 2é5.4..19s9,
4 3 m 3o3~9.7 mm, Vizhiajom bay, 13 mg surface
planktun, 3fl.9.1931. 29.7.192, 4 immature 3 3
1.6-2 a.

. closely rase.b1es the previous recorae. Caravaca
¢ne-third cf the total length and broad. gcular lobe large
with disitnct corneal lenses. Aedian carlna af carapace not
praminent, but clear in podlqataus and zhoraic segments
except in mhe lag; pleon segment. A wll marked lateral
Carina an aizher side cf the caranace which continues up to
;he lmst aedigerous o9gmen.. Firs; nedigerous segment
indicated by a suture (Kuraan 1951). Fedigoroua segmantu
an¢ abdominal aeqmants broad and taporing Lo.ards aha 

distal sagment. Peduncle of uropod of mature male with
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eight spinas and fun: plumes: setae and that of immature
male is devold of 331303 and setao. but highly serrated.
fixopad and endoao: of uropod subsqual. endapcu wiah H149

or ten spines and exofiod with three plumage eetaeo

~. : fault of flan 12.2*.:.,: m, ‘frivandmm am;
age Comorln 26-3Q m, japan.

Calm
§i£fi£fl£$§m Salaam: W” *3 Z 01. 556.

L.»“.i:'}d0§lp  £3 P059 "3191;
._. % V §;ga3Q§;g, Stabbing, Bag aggrgeigh,
P50 ?7*?8o

Imfifi Sollwctian, Lai. g9’- '3, Lang. 7a°::* ,
4.11.1963, 1 + 2.6 mm, Cqcnin, 18 m. fiongonet,
12.7.1975, 1 avigerous Q 2.1 mm, Karwar 93ufi3§Y
Beathas, iovombex 1932, 2 g g (avigerous)
25.4 and 2.5 xrca, 2' imsnatum k.»  1.‘? am‘ 1.3 ms.

§§§§Lg. fleables the type descripzian. the ap1n1f;rm
eater:-lateral taaih described by Calman (It?) aha
stabbing (1913) is iaéisfiinct. aania of the first peraeapod
bra d and litale shorter twan :no rust of the jalnta chine
tagether. Peduncle of uronod iwice as long as tbs telsanic
asmice. Exopod and endopoa suboqual, three-fourth the
peduucle. Tndnpod w1.fi nine 9 ines on the inner margin and
a lung and ctout terminal aplae (olangor term1»a1 amine
Galman). fixupoa with four or five plunofie se TO an tie
inner flargin.
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Gulf of Siam.
ivgs,g Calman

Calmafi, H.
;§p_l; 905: 9191; figs.16-18.

1913.

its: I;R3., Horizonzal plankton, aasaawa Channel,
“ avlgeroua and7.4.1962, 1? i $ (5 adults. L

5 im::'2;>. :;u.::s3 )0 . 53--2‘ . 1, mm.

%ma 9. Ja1man's descripticn of ahis zpecies 13
thefifi hssce same additianal facts observad ininc amp Iva ta

ovigerous female er» included here. Earaace gna~f0urth
sf Lhé tatal length of the spesimen. A faintly marked
longlgugiaal ridge is prasan; an e1;her side of vhe
carapace. Antannal tooth no; exactly raunaed as in tyne
descrLp.ion.

Jasis Q? fihird maxilliped longer .han Lhe 9 her
segmants camniaed togeahor. witn two plumose aetae an its
gate: fie miaal expansion, merus lcwqar than carpus, caruua
ana nropodus suhequal in length; all these ghree aegments
wi;h sh¢rt plums e aetae on yhe tnaer margin, ¢act;1us
V81‘ 81”} .'*l'?Lo

33339 3? first peraoapad almost as l>ng as the a;her
segments cumbined taqezher, merus 39¢ ca pus subqual in



48

length, propodus slightly shor;wr than merus or carpus.
%dacLy1ua%shoru.

Rleon subequal to cewna1o.marax, fifth glean
somite twice an long as txe telsonic $mm1te. Reduncle
9: urapou slightly charger than ;he last twc plagg samites
caxbinod together, withau; sninas or setae. axeped and
andopoq subequal, three-fourth aha paduncle, ewdapod with
ana auino an its inner edge. abou; two- bird of its length
and another close to tfie aical apineg the lunar margin
bagwoen thase twa sdines is serrated, expand winh fan: 35
five sate on the inner margin.

{he m aaurememt of the adult female specimen
recardad frwm th Gulf of 51a 1? only 1.5 ms compaiea t:
2~$.1 mm of the present callsetlanso

;l Gulf 3f Siam.

gggggg, ;g, ;, pp.23~$8, f19s.1,2.

If t; 3 Hortonava, lnaaxtidal fine sand, 7.2.1973
27.?.198:, nuerous adul; females and ovigetoun
females 1.5-2.3 mm, 13 immatura males 1.5-1.7 mm.
pff Qulloa {1G.7.l375}, Calicut {14.4.l975),
Cachin {12.7.1975), Katwar {2?.1u.1§75), plankton
17 i 3 Vizhinjom bay. 15 m, su:face plankton.
39.3.1382, 3 ovigerous ¥_$
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agfgg Caknan.

Psauaaroatrum short and blunt. aflw0r$*1flt®ra1 taath
taundaa as in {we faintly maraad
laagizuainal ridges aeaa on each side sf the caraaace
fihififi ., nat react the 998 aria: uargin. A slight
cregceqaic transverse ridge praseag near ghe hinger 30$
;f the carapace.

gusts of third maxillipdd vegy broad, loagaz aha¢
the cgmhinea length Jf ahe reaalning eegmafita, an the gwaer
side at :h* ban: gartlon there are three or four small teeth.
33315 of first peraoaofl broad as in {bird fi3Xi11138$, as
long as tfie auhar segments combined together.

Exanad and endaaad at uropaa gubequal. three-fourth
‘fie pedzncla. Exsnnd wi%fi three setae an its inner nargln
an: two unequal -erm1naJ spines. indopod wiah two
unaqual terminal spines an; an inner zsiae slightly away
frum the gegninal r glam. inure is faln; serrs in» between
%ficse s inns. {be arsed pouch xevaalea aggs as larval

swagas nwnberiag fram 13-31 in differan; 3¢@c1meas.

figrees closely with the female speciuea.
La eral catina an; crescantic transverse ridge near the
paeteriux and uf .he caranaca faintly markea.

shird aagmen. 3: first axtenna has a bunch of hairs
on awe zerminal portlan, flagellum nf sccand anaeana not



1
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daveloped. ;h1rd maxillipec similar t; that of male
wish broe: basis. sasia sf .1rst petaeopod also brvad
%w1ah ghree ahart spines an its inner ma gin. 91ead#%n the
first three pleoa segments devalspod, that at fsurzh small.
Fifth plaopoa nag devolaped. In sane swocgmans a small
psojeczian is naticafi. 3:093» similar :2 Aug; of fenal .

3, g;ag§§5g;§ has been callectod from tha aas, and
west cuasgs of Iania. Aajorlzy af .h; s acinens wage
ab ained frsm an inaertidal sandy ground at Port fl}VJo The
occurrence of 3?? swecies was at i 5 maximun in 3ep;em9nr.
{his snecias in faun» in asseciatian with the mgais

U~.9.2~£9.L9.-"Ll.t .S

Ré3s9‘1§ta 559 HOV.

§ogg;;tg: gff Sacnin, plankton, 1979, 9? ¥’§ .9—1.3 ma,
1 immature 3 1.5 mm»

Fegagg (1.3 mu) {F1gs.9 and 13). soay ahori, caraaoca less
;han onenthird :39 tatal lsngah of ihé badg, with nbllqua
rows of granules. gye distinct witfi tan caraeal lenses.
first 9A1geroua sogmqnt shari. secand segment very larga
rad firominani wigh two large data reg colauxed 3y0;6

dofiaallg, an: on 31 her side af the mi;-dotsal line.

iasis of Lnira maxillipea braad. longer ghan the
r~ca of th: segme;t5 cxmbinad together; it is praduced to a
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chart lobe with tum long plunate satae ,erm1na11;; carflua
longer ahan merua or prapafiua with faur swat. setae an the
lnnez margin.

Basis of first aaraeonod shorzer than the nther
Iegmeats camnined together; carnug econ; twice an long as
meruo with ghree thin aetae on tha inner gargia; dactylus
slightly longer ghan propodua.

fiecung peraeopcd with sharfi basis; carpus longer
amen marus or propoaus but shar-er than pxopuduu ans

daczylus combined together.

ghiru Gad fouran pexaeepmds similar in structure;
basis of ;hlrd peraeoped as long as she ather segments
combined tngethera merus ana carnus subeqsal in Lang h.
Fifth peraaopod shsri.

fledunclu of u opag withcut swings at sntaeg exansd
aubequal in length to DfdUfl¢1G and slightly longer ahan
endepaxg exovog Wiah two setae on zha inner nargin and

efldaand wifih two unequal .etmina1 eainea an& an inner swine
slightly away {ran the Jerminal region.

.hia anecias reoeflb1e3_ga aadha and xurian
collected from fiorzonova in we shape sf ghe magy, mrasencw



8.

be

do

90

f.

d;;.t is  sp,n-av. Rzmala
Fits, antenna
Jhitd maxillipad
yixst peraeopad
gecan¢ p£raeOP03

{hiya peraeofiod

fifth pe:aeUPJd
Jropod
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3f braau basis fo: the third naxillipad édfl f£r9u
peraoaod ana in the nature of the uroaoda, but it
aiffers in having twa chatacaaristic dark tea svutson
the dsrsal aims 9! ;he $0633; pedigeraus segment, oblique
rows sf granules on the caranace an in the p eseace sf
clearly vialble first pedigercus segment.

sjeaizaw, 1.5 3; in langth ifi
alga presan: which cleanly rasenbles the female specimen.

5-  5 E1‘; 917739 !’l*:Vo

.«aas - 21/75/12, 3:. 443.49, ;:ochin, 1::.7.1~;-75,
13-u m, 2 avigerous g_¢ 1.5 and 1.7 mm.
vizhinjom, apen sea, 2; m. surface plankton,
3‘-.359.  1  D37.  mg 3  4--_+

‘- ~%» uvigerous) {?1gs.11 any 1?}. The animal guasesses
a well-developed brood aouch having embryzs. ;h2 carapac:
is almost Ovaid in shape aa seen fram abve and widest
dimially. It is provided wiah snall reticulate sculptute
wiwh a fine giztod backgzouns. The dorsal surface is
alnoat flataened emu devoid of hairs or ewines. fl fain
dorswomediam cariwa an txa carapace which extends un.; the
and mi the 1&5; segment of 91993. an each sifie sf Jhe
carapace ahere is 3 1939 by gromve which teaches the
posge lat ana aw» curves t;wards uha mid-darsal segiua.
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A lateral carina which begins fzom zhe anterior regien
of aha carapae extends up to the and af Lhe last
pedlqeroua scgmant.

Eh: carapace is one~th1rd of the total length of
the aaimal and its width is equal to its lengah. »he
antenna: notch slightly cfincave. The ocular labe is
rather small. semicircular in chase. reaches the anex
of ghe psaudoraatram. ghe pscudoroltrum is oinuated in
zha middla potato» as seen from above.

ne combined length of the ahoracic aegmeat: is
lesser than tha; of the carapace. Ins doraum of 239 first
free thoracic segment 13 almost concealed, where as the
01493 are exyoaed. The aecend segment 19 very larga and
its widest dreadth is as much as that ;f the caraaace.
ghe -w1ru to stfth segments are successively narrowad.

{he abdomen is shurtor than the cephalotharax. ihe
fifth sagaent is the longest: sixth about three-fourths as
1943 as the fifth.

ihe firat segment af tha fiOdUflC18 sf the antennule
is broad, and longer than the comhined leagth of he second
anc tfiird segmants, She 99Csfid segment is shatter fihan the
gfiird. ihe fialfl flagellum is twa-segmanzedg ;he d1s;a1 neg



3 i3 3  V 9

agvigemus female

fit; SJGT9 31 Vi€_3'W

5. Lateral View
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£3 furnished wlah twe oubeqaal aeothetaceo. {he
accesasry flaellum is very minute.

33313 mi tha third maxilliped broad, longer than
the other segments csmbinod together. It is prolongatoa
terminally and provided with three nlumssa setae an the
apical sortian af tfie gxclongation 316 four an the inn:
border. aorua also hrs a tatminal sate an tha external
aide. cargua litala longer than merua, with tfiree smart
39:39 on he inner margin.

Janis af first peraaesoa is Iizwle langer uhan ,he
rawaialng segments comblaed tsqethor. “as 9:10: martian
of Lhe baais is broad and antertar pozaion is narrowed.
ischiu very she t, less than half of nae meruoa carpus
longer “ham merua or grapadus. w£;h a slender sate on she
inaer border. Propadus, is nea¢1y equal in length to the
dactylus, wL,h twa apical setae.

Basis cf tna sec¢nd peraeopod is little sh;rte:
tfian twe rest of ,he segments combined tagether. dazpus
19 Blififitli lanqar than merus an; bears a strong skiae
an the external distal para an“ a sane an the lanes margin.
fha propodus is enly half of the caraus, dactylua nearly

twice as 1039 as the propodus, with .wb long anfi tw short
spines.



3EJ¢3'_|0Vo

qwigerous female
:”1rat mwazma

Third maxilliped
First peraaopod
Secund peraeopod

{bird pegaeapad

Eifth petaeupyd
Groped

Eflfififififl {enlarged}
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33019 3f third peraoopod 01Lgh;1y shorter than the
gang: eegmests combixed together. ischium prouuced t; a
very long scan an the external distal part which extea 5

up to the level of propauus. fiarpus longer than uerus at
psewoéus with ,wa unequal terminal sa;ae. Propodus alsa
has a aorminal sate; datylus very short.

Fourth paraeopod is sbmilar to tfiaz oi the guird.
but aha 36513 is s1ig%;1@ lanqer than that of third.

Janis vf fifiz paraogou litxle shorter ghan Lhfl
remaining segments csmblned toqe her. ischium and merus

more 9: Less sufisqual and each bears a 1043 sLander se;a
an he external terminal part.

{he peduncle of uropod is cazher long and slexfier
am tum a:s:s:: a half ~i’.1z:-use as long as me last I%i;?.I!;am1na1

segment. 3% bears var; slight oerrattana an the in or
b rdar. ihw exoaoa anfi efléapod subequal, J31? half nf
;he padunclso ;nQ9poJ onecjointed with four serrated
s 1363 lacaaad on .ha po¢;er1sr part and a long terminal
aarratad spine. Sxopod has three plumoze hairs on ghe
inset border an; two uneqmal spines at the dis;a1 and.

The Dresaat specimen agrees wi;h 3r%=

(3330 {I965} from Japan in tha preseaca 9% a flat eaod

caraaace, expanded aorta-lateral margin of :he carapace,



very large secznd pediqeraua segment. s;r9ng lageral
carina and in aha naturg of the peduncle of urapad.
shese resemblances are afllg suoerficial any a careful
study at the apaendages ans aha gramatiunata lengghs
96 the carapace, free tharax and abdaman shnws ghat it
in quite »is:1act from aha allied Japanese farm. Carapace
is una-.hi;d ¢f aha $0231 leflguh of -hu anhnal in Q, 4gg;;g
Gama, whereas it is 039-fourth in ;he presen; swacias. ihe
carinae of tha pedigoraus segmaxts and fi-st three abdumlnal
aagna;;o are raised in ;h: case of 3, ggg;;§; but in thw
present saecimeu the abaue negments have more or lass
smoazh unreal margin. here is marked difference in tha
nature cf .he ahlrd maxi111Qe¢, basin is more flattenaa
and laflgor zfiax the remaiuiag segmaads combined t3ge.he:
in ;he 9 eeent saocimen wficraas it is slanner an» twice

39 19519 as t.hc.=; other a<.'>gm~¢.%,;'L:te3 camisined 1:1 3;. gvagig.

Jiffereacea are also noticed in .he natura an} prapgzglanate
laneth af the bases of second to fifth perasopods. The
nasea of all these paraeonods (Rafi) bear plumage hairs on

Mheir inner margins in Q, gvgggg which are completelr
lackiam 14 tie grésent form. ;ndopa¢ has seven 941493 an
t€1+::2 in;-em: Emmet arm were are two teeth .~r.m 1:3 i.iis..‘a1 and

in “ma case sf Q, gz§;1g- In the preaént specimen aware
are anly faur apints.
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fioreovar, the present species which is
re9reaen;ed only by ovlgorous female sfiocimens is very
small having a maxhmam length of 1.7 mm compared to the

d.9 mm laagth for 3, g1§1;;_Gamo {¢v1ge:cua fomaleg.

fienua T Radha and fiurian

Integumen: gzanular. tuolv well Javeloped ocslli
in The eye lube. five padiaerous segmazts visible in the
laieral view, first vars short. second peraeopofi with
third joint fiistinct. Endofiod of Ur:p;d simple with
;@rm1na1 and subtermtual spines.

{his genus is rolated ts §ggg3£;§,Gaads1r and
gygflgmgyg Sara. in the presence of a terminal and
oubtermiaal spine in ;he urapod, it agrees with J d*r
but la the srecence of frontal pair of ocolli and the
distinct third segment of ;he second peraepod it is

than ggggggggg The present
genus is distinct from the two related genera in ;he
relate; more to 9

presence of twelve woll developed ocelli camparcd to eleven

in Cggggggig and ten in R; {flaraa 1967).

. Radha and Karina
1.

3g, ;, pp.53-56, figa. 1.2.
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~: Gulf of ;-faoxicg, Lat. .'2s°3=;~'z. Long. 32°g~.A-M.1 1.3  mm.
9. Jody highly granular. Qephalotharax lass ;hau

hali the length at th; speclnan. gye lobe with twelve
well qeveloped ocalli. There is a shari sublateral
riaga which bacomes aascure paa;e:1gr1;. First pedigerous
seamen; very short. 30:10 9? third max11115edL1oage: than
the remaining segments cembiwod tagozher and produced

iayminally un ta three-fourth aha length 2f aha merus and
bears ;wa long wlumose netae apically ana short plumuae
s":ae on each margin. seals at first poraopod as load as
the Qwher segnants cnmbiaed ;ogehhet. fiaaes of second $0
fifah petaoonod with serrated margins. fiaduncla 3f urépad
has nuaroua plumose se;ae through an: 1*: margin awd five
or six serrated spines in -ne pas 9:12: part. finqouaa with
nine setrated spinas ad two unequal shart serrated
ternixal spinas. ixopsd devoid cf any spines or sezae ;n
;he lane: margin but provided with zhres unequal termiial
serrated spines.

?«=fld-.:__asg%% n».” ,z+ i Radha and Kurlan4V .-o , 5......-_ u-nu.-q~~.q.. .. »-.—-1..-.¢r.. —q-,.... -u_-1.-umU81
§gg§;1tf: Gulf of Mexico, Lat. 18357'3, Long. ?1°42.5'%.

11.3.1972, 1 immature 5‘? 3.6 tam.



gmmagugg ggge. Carapae lean than ane~th1rd of she
animal wizh minute hairs ans granules. In he u1a~darsa1
raglan of the carapace, there is a longitudinal rinse which
attains a shut: 1ang;h. A well marked sub-lateral ridge is
present an at her side of the carapacs. Pseudaroetrum
shart, at alninq the level of ocular labe. Twelve eye
191599 939392;. {he aatwnxal aatch large add wida ax}
antemnal tooth suuacute. fill the five free pedigeraus
aegmanvs bear lateral p{a;es.

31013 of the thitfi mailllnag bant I; the middle,
lsnqer than the combined length af ahe remaining segments.
33813 %f the first peraeopad shorter ;wan the remaining
aagmenys cambineu toga her. filaopods not well aevaloped.
veduncle of uropoas bears shat; hairs thrcugh out ins
inner margin. ixcpud amd e4;opaa subequal, three-quarters
the peduncle, endonad wlwh three sgines on the inxer maraii
am; a tetlnal ana swbuterminal spines. Exopod without eetae

1913-  . Sawbiraag.1;.
LQ§aL§Lg3 imJ$ c311ectio:, Lat. ?3Q1?’;, Lang. 67”g2'&,

11.11o1964,1 ; 7 mm.



§§;g, fiod; leng, transparent. ayes wanting. {he
third cegmaa: of the peduncle at firs” antenna twice
as Lang as ghe second Joint. ilagellum of the second
antenna dues not reach beyond tha plean. 33313 cf :59
ghird maxilligad very braafi ans bears an auical arucess.
all the asgm n 3 9f “he first peraeopod long, basis wiah
an amical praceas, carnua an- nronoéus long an¢ naarlg
twice 6% lanq as thv dactyluso gecoad poraonoy the
shortest. Telsanic som1;a subequal to .we fif;h pleen
sum1_e. ?9dunc19 of uf$§3$ ghost, highly sarrateu wi-h
cfiickly packed ulumose setae. Exopnd and efififififld laagg
zhrea times longer the; pedunc1@3 endopod p;oviaed with

;wc sets af 9 inas. 016993 wi.h shat; seaae an ghe extexnal
and la ernal margins.

5--‘Vi.  : ..-‘'   ‘fig.   3o:Wa_2T' -'."c‘O
day of Jiacag and aediterranaan.

-  E ~ '  -.-'
sign. éuppl. Hep. Eggdgn, ;g, pp.171~1?2, pls.
3,4, f1gs.56—66.

1913. :dua¢ jtebblng,

1954. er’m , aurian,
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Lggglgggg vlzhlnjom 30¢. surface plankton, 15 m, 1/? m net,
3U.9.1981,1 immature 3 3.3 mm, 4 :7‘ q eritlliii O {.3#9‘

gatapace with oittod apngarance, an¢—hh1rd 3f

the total 1ang;h. aye lcbe prominent with carnaal 1ens¢s
lwdlstinctly defined. inner margin sf ghe basis of second
perncopod prsviuafi with fine teeth all thraugn aux phw
margin. Peduaclc cf uropod, subaqual tw ax§pod an: endowed,
with 111 developed setaa, awdopa» wi.h nine spines. exap¢d
wizh three or four plumosa cetae.

9 a . Caranace less than 0flG“Nhir¢ af Jatal length.
hast telsonic ssmita Qraauced in 3e:ween the urofiad ,
exfiaer sligfitly lungs: 4han endupoé, with ghree slumasa
sates; endopo; wigh faur shot; spines arranged in the
aiddle margin.

Gulf 3: gaaaar, Andaman islands.

18935.  flagg lg’ _;g_x_.'_1_._g, {!1:.<mso:3, .; .  v_3Q_lo

f 193 Q  6.

1913. $4 a h v%s, Stabbing, ua h 39,
P 7.} .  Q

1963. Qzc;§ga;§ ggyig, Jones, ; 3 ¢ t' .
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;g§a;;tg: gff Visakhanrtnam, 4aoé; m, Grnund-sad and
clay, 1 g 2.3 mm.

CH‘3... .._ . . Sarapaee granular. genie ;: the fire; paraflyfiad
as long as $26 ather Qfifisfiagfi cambiwed gygother. a 1339

asical plumage seta an the oasis; carpus and prapo us
subeq4a1. fifth pie a sami.e twice as lang as aha telsonic
s¢mite.K ?ed¢ac1e of areas: slightly serrated g3 .53 ifliflt
Lnaagi¢. gndopod witw fivg spines 3os;er1o“1; an; an auaeal
spine ; axogod s1igh;1v ledger than engopad, wlah fnur at
five sates on the inner margin.

yi%§;;Pui % 3 saw Fealaad.

fig ;)a6}.‘r.3' fi<3~S.1--59

P0330

£-J;. Lat. $§°43'é. Long. 6a’2?'a, $3.3,
Shrimn trawl, 13.11.1963, 1 $ 1.3 mm.

and; highly gsanular. Pneudorastrum shora. aye
nu. visinleo fl 3 out oping gn fie ahlrd fl9difi9r0U3 segmen .
first peraoonod the longeat. ?1ecn segwawta vary 3:934.
Jeduncla of uropas longer .aan talsonic ssmite, but 1i;;1o
sharmer than exoaca any enxopad. aniapou, braader than



axepad, with fan: marginal 091399 33> ‘W9 Ufléquil
tezmiaal amines. §xopoL littla longer than endovod
w1,h twé alumnae sa;ae aaa ;w» unequal terminal sp;nes,
Qua being var; long.

5¢A, ?iaeyard fioun», uosds Hale -.su;face.

1997. Cg§§§§Q§§ '5? .   mg»
L, P3306-73 91:59. f%.‘:}$G1""'5I

U13»   -éteamtng. as
P0346

I a 1L»: Gulf af Aexico, Lat. ’5°3¢';, Long. 82“;u'u.
8.3.1§74, 1 ovigeraua 3 3.1 mm, Lat. 29”.J'a.
Long. 833? ‘a, 1 ¥ 3§1 mm. lat. 25°3«’5,
Long. a1°35'a. 2 g i 3.1?mn, Lat. 269g:';,
Lang. $1°5?'n, 1 g 2.3 mm, Lat. “5*3%'§,
Leaq. 31°43~g, 22 i i 2-2.4 ma. Lat. 2905 ';,
Long. 33351'a, 1 E 3 ma.

égreao with tyne descriptian. first
pfitaaapod not as slender as described by Jalman. Peguncle
af urapod. as lang as telaanic somi;a, witfi tuner margin
aarsated. in;;3od mica ;an-eleven shsrt swings ana twa

%nequa1 ;era1aa1 spinega exopud little longer “hen an gnaw,
with 9h;ae unequal terminal swines.

{: nanish acct indies, gruz aay.



§.‘l.EL3P.’sl. W2? ‘3°“"*“*
1997-  Mai» *383-="=W‘

lg’ lg P013; 9104’ f1§3oL'2fi§
gg$g;;§gg§, Stabbing, 9"W" .

19343 C 3- “ «.
part3 294. pp.27$~?79a

&Q§flL;32’ Vizhingamg 24 Q; Ctg§Ot143' 25§4Q1?5J,
3.7 mm iimmature).

I
ihmaatura}. aeaaaalcs the arigiual deecrlpvia; sf

umnature {amaze by aalmam. fiinglg toath an tha carapace at
aha base of esalebe var; giszinct. First pedigernus amqitg
diatlnct dorsally as a narraw band. Heduacle gf uropoa
3li§h£1f ahgrter than 930903 withuut any 89i5€,Bp1fl& or
sarzatians. gndapos litgle shorter than axopod {as long as
exapafi, aurian 19§4} with nine saines on the median mazgiw
and tasera J0 a shat? point. Exopuu wi;h three 5 inns an
the inner nargia an an aical swiae.

.3 Gulf Of Q1&$g 18~2; $. finda an Ifilafiflfio

g:2§§3::~;3;§ <;;al.r+3an
195?. §*§;§g»§§ g31§g;3;g, Salaam, . g 1 g ¢.}

:‘1.:_:’:3;§1. J@_, J‘, r*);‘2.7, 14, 9195, figs. 9011:

1913. Qgglagggs gg;gg;g;3,3tabb1ng.
99361
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r %c Gulf of aex1cg, Laz.29°Wa*x. Lang 33°: vq,
1 g 2.4 mm, Lat. 25°¢~'», Lang. B2§g4.fi.
2.5.1974, 1 g 2 mm, Lat. 2;°4u'z, Long:
33°51*a, 5.5.1974, 1 9 2.3 mm. Lat. :7°3m's,
Lang. 83912’£, 1 Q 2 mm. Lat. 27°Qf‘é, Lang.
8§¢14*n. 1 ¥ 3.? mm, Lat. $3°3¢':, Lang. 81°35’
? Q 2 2 mm, Lat. 26fl~='é, Lang. 81°4}'u,
3   :?*::io? $3.51. Lat. 25O,'L..:"‘1. Lxflfjo 7“31 ’57'°s'é,
6   1.9-2.3 mm.

zye diszinct. eye lenses cleamly visible. Eire;
nediqorous segnent hidden in darsal View by the waited dlunt
prajectiun an be pasteriur aide cf the care ace. aasis of
first peraeowoa as long as the ether segments combined
:o§e;her, na terminal process far ;he basis. Peauncle of
uropgd sligfialy longer than telsonic samige, with ou; any
cerratiow. fixopoa and endapou of urapod suhequal to
peduncla, anuopog, slightly sh3r;er than exapsd, with

numerous shart siinulcs, wiwh ane suing on the md;an
margin. Ewe uaequal .ermina1 swings for endoaoa and throo
for exnpod.

C. gnggggags 1% a common swecies in tho fiulf of &ox1mX

1 sanish aest Ingies. Cruz 33 .

Jalman

1297. Cyglggfiig ggngugggg, Calmaa, Lr 2L 39
35.,"  p§‘)g7.. 15. D154’ ii.-Q3. 1¢1'»J.

la‘ .r a



19130   5393313?»Qpo13%
parts. 27-4, P027€3o

ggrglg y: uff Viaaahagaznm, 4;—6~ m, g£aau+-sand afi% clay,
4 4 Q :3 ovigerous + $3 3.?-4.3 mm.

Fggagg. fiesembles (ha Jyng gesariptiog. flha£ac;er1s;1c
collar like ridge well ma K36. poaudarzatrum very nwara.
&nt®r:~1atera1 margin of carapace nfiar the frag aid of
calla: ridge with a toxah ptajmcting fowaxd. Qorag-median
keel axtonga fran ha fl? h peraean sgmite as fifth plead
samite. ialaania sanita well pro uced in between uromeas
and as long 33 paagncln {Kurian 1334, peduncle aistincilg
aho,:er 4363 .e1ao«1c aomiaa. calmaa l9u7}. findeaaa of

050905. 10199 -han exopud emu peduncle, with uhroe spines
as in t pa deacripgian {eight to alavaa, auxian 1954} and
aaaers tc a sharp saint. ixopofl as loag as nedunflle with
,wa shart 931395 ans zwo unequal termiaal aninesu

Gulf of Siam, Kilakaraig aamnafi &istr1ct,
50 India.

sale

1944.{Q3gL§gg;g §§r;g1;;g, H819,

1951!  a§£;'.I;‘;§. K01-‘£33’c%  r
.  U V r , :;;_), j§_,§,,, pr:-.9;-9%;;;%.
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t 3 LSRSE, gnaedebir Lslanu, gorallina fine sanw,
13.3.1362, 1 ovlgerqus ¥ 3.1 mm, 1 in ature
T 2.7 mm, V1zh1.jem 33,, surface plankzaj, 15 m,Wet’  4

mala and a nnnoovigaroua ffimala stecimaus. fiua, in tha
arasew callactian Lfiera 13 an ovigezsus fewa1¢ which mhaws
marred differengns from ,hs type de:cr1n;iuw.

Jaragaca 939- bird wf ghe ioial 1efig'h with nanaraus
oblique stziae an he siaes. H faint dorao median carlna
exteads up tn ;h¢ 1&9; glean so3£.e. poreal edge oi ;h3
carapace arched. Janis cf first paraeopofi sllghtle shgzter
.~..ha.-'3 Ema c;;m::)1%;ed lwigth hf ?'u;.= 2;) ir1:~1.' 3-L-"->s;:rm.'; -2.: agar 'i;ha=..

rust of tfia lixbndalel.

Heduncla of urapod long, aubequal iu 1:ngth to exoua¢,
wi-h save» shuri aaincs towards the pasterior par; gwi ao;t
snizax or $9139 in t5? nun-cwigerous iemale). wfiiopfig cf
u:3god slightly ohor;er ,han axopaq, with nznu $91493 on tha
tuner margin anu exopad wigh two swine: ieadafiou witn twelve

sflinaa and exopog with six tiny ingislans in tfiw
nan-oviqerous female).

gha: in-~A;a;~;u:."e male «;»?:3a.a£:‘sed fmm Rad fiwaa clasaely

reaenbles ,h ovigaraus famale in ;na nature af ha
carapace and peraeofioas. but the atrifitign an we earanaco

dale described ihis $996103 fram an adula
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is flu as clear as in uh: lemala. ?edunc1e of uroaam
wi 1 a1eve& innag margiaal saines, ewionuu with nina afik
axapow with four sgines on the inner maxgin. Tbs e is a
shgra articulatea aesxiaal apina in tne axopeds 3: bgth
imgatuce mala an: ovigerous feflfile which is absent in aha
pravious regods.

n:ri,1 1 ohtained from Vizhingom 3ay afigws close

af!i1i,: wizh Zhw hus:;a1;an 4Y9é. Peduacle oi urcflu

slight!‘ shorts; than the auhaqual exopod afld eaasna:
w1;fiau; any 331339 mi satae. ~n$op33 Gf uzspou wi;h five
swines on the proximal Gag laavlag the $11.81 fourah 3f
the ranus wiihuut guinea. axoaofi with thre: or fiaur shart
plumose aatne on .he proximal inner mnrgin { waive s iaes
om ;n¢ e.,omod find six tiny incisiane on th ianar nrrgia
of whg exopud-$819);

Qugenslana, irivaudrun.

*. wi aiaéggg dale
. -. §§‘<-‘gtaifi,  ‘I

L}  fi4;§'5Q1"?"II;f")¢
l9$4s C!§;§§2;§

1944. (33.»! 3; .1

v1zh1n,cm. open sea. surface plaaxaaa, 2a m. 1/2
n‘x73t’ 3i,}.;'.;o     4 811...:  53330



69

510161? reaemblas tgpe d$8Cri§i13Jg jvranace less
anan one zhiru of tha ;o;a1 length af animal. 9seuderQ%»ra:
19399 bsrely meeting in front cf Lhe aaular lube which is
wide w1Mm fling 199393, “he mifidlfi :fit99 are very data an;

larger nan he lateral male sums. :he four exoposed
gwdigeroua aomites togethex cunszituta half of th %caranace
;mo§e than halfudale. 1909 than half-flu Lam). Fifth p1e¢a
somite swollen at its aa-er1gr psriiefi and fiafiers 30 33%
rear eed, darsal notch on “he £21 unic sumite is deep.

fieduncle of u 3935 ware ;han twice as 1Q;g as
C€.’130fli.-:5 ?::0£‘!:lIx31= W1‘?! -’If‘L“‘re*i;e€%s": s.11='.:::I+.3s£.= 99386 through ml

,. .3 1e:':<%3t?1 and aewan 91 .ma:e:r 83:21.2‘:-aka inwards;  (113 :33. :=ar‘;:.

@xfip0d 0f uropafi aligfitly lcnfiar ;han endansd, but sfizster
IEden peduficle, wlfih five plumsne setaa an 4%; i%&9- nargia,

andaaad%w1 h fan: Qxoximal spines on he inner margin folloac
3; a raw of fiftoea shorter an: 3 buts: ~~i:as. &cJh the
mmi wih 't¥"!T'.'-F apex acufza.

‘ flew 5. wales, 9. auazsalia. Andaaaa islands.

;, pn.72.11$.195d.    2;. _'
part: 2-4, 96.291-282.



ggggggggj »3mhh, Lntedeeir 1. Jasalllna flaw sand, 13.3.19é;
3 {imna:ura) 1-1.6 ma.

tarawace final; reticulated. ‘seudsrustral lobe:
baraly mes: in frafl- of mfla acalafl 1036. 38319 of hir:
maxillipefi as long 3% tha ;;%ur segnentfi ca niaeé tzqetfiar.
D 315 an, ;arua expaadad :a:,i+a11y wigh alumna; swine.

{.ak$_'..:ira» p9ra$a+wv lung, D 313 sharte: than the a-he: s wants
cammiwfld :ge.har; arupsuws liaala lunqar ha; carwus.
Jeanna peraaapad var, sfiurt. %i:th fiai: of pe:an9:ds an.
fl3V&13p8do fiadunclm 3; uxopuu littlfi loagar ;han exaaga

afi snagged sag withou; serratioa. gncopod wi h zhcee
inaar narginal Sfiiflwfig without dis;1nct amlcal sw;n3§
exopoq liatla longer flhaa aaswacd with an 1nn:r_war;1n:1
spin; algae ;o tfia 391661 spine.

flaw Zealand, flndaaans.

:1 jggti iala
-  Er!’  3

‘g, pfi.fi~3, figs. 3,4.
1948.

vizfiingon Bay, serface plankton. 15 m, 29.7.1933,
1 u 4.1 mm, 1 ovigeraus 4.1:mn.

Jaraoace »1;h »7r9a1 wdqc only slightly arched. ;a
each side af hm caramaca Lhere in 3 narrow defirafiaisao A

;fiin meflian langxtu 1331 carina raachwg up,Q Lhfi 1a§;
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telsanic somite. aides of ans carapace zarked with
nuneraus oblique atriae which give a 5999 blsnce to

:1: gggggilgg Hale. 10 such striaa are seen in ah
ggpe desc:Ln;iua. Salim ef firgt peraaapsd longex .haw
the svnainlnq segme»,s cambiued togather. carpus sh .9:
tfia¢ prowueus; propadus with four setae ¢n wha margin,
daczylua w1,h four oetae on .ha margia ans ahrefi at four
terminal se;ae. ialsonic semi 3 wi h a strung doraai notca.

Feduncle of urawnu wt h ;wenty nae pluwnse se ae an
he whale le yaw of he 1949; m rain an 3 aec:n$ 39 ;¢ 31

slau at sgsrate spines on the pwaximal and distal poxaixng
proximal sxines very sh¢rt ax; five 13 agave: and d;a.a1
saines c mpsramively long an: eighi in aunhey. ;n¢,>ufi 0;
uxogou bears six a1a1d9~ serrated siines an tag uroxiwal
aar: fallowea by sixteen saw ,a: ana s ouaer asinfifi
1 avlng th distal rourth of aha raaus unarmed, exopod with
nine plums e sezac on the araximal hal of the Inna: aargin.

mcular lenses Bhsrter *han thg, if male.

éature of carapace as in male, pleon subequal in lungih Io
caraaage anfi gealgorous *om1t99 ;ogether. Peduncla af
u:3and wi h two chart plumcsa 39 as tawards the distal
po Liaz, eadapau sworter than exopad with eight 9;fiIt an:
stmut awinws near the oroximal end; aha dis al fourth of



:he ramus w1,h9u 841395, exopofi with four plumage sataa
gn the graxhmal inner nugin.

1~*13o   ifisebblneo
1351.

-4:41:33 gggs-1:

jrocd pouch is am9,_.

u. Australia.

Geazuzere  date
“  :  2§.¥é=E\>~é-E siansan

‘J

D.o§‘4' $3195.
U8 ?v§3.o

1?: last;

&1.&?>rtanuvo. 33 m, flag-guné 1979. 4
3.8 mm, Vizwinjom, ?¢ m, aredge callectlan,

¥ ¥

13.4.1933, 4 sua mm, 6 Q Q {F ovigerousj
4.fi~7.5 mm, fiizhinjam say, 15 m. surface plaukaan,
50991939; 1 ¥ 3 mm. $1o1o1981g 1?o?o1J31.

95.3.1981, 25.3.1?31, 2x.1?.1381. 7.1.1952,

§5$7o193Q. 7o2o1933g 19a4o1932, 290791932. 15
g u 3.3-6 mm. 3 i i £1 avlgerous) 3-7.3 mm,
Vizninjom open se&, 29 m, su face planktgn,
3.1.1931, 21.1.1981. :z1.19a1, 23.3.1931, z.1.19a
%§.?.1?82,_4.3.198E, 11.&.1:8$. 2§.3.1;a§,

$i.3.1?83, 14.2.1;a3, 872 g H 4.5-6.3 mm, 34
§_Q $12 ovigetous) 3-7.2 mm. Vizhinjom omen sea
33 m, sutface alankten, 22.1.1931, Eé.'o1:$1,
36.3.1981. 14.5.1931, 29.1:.1ag1, 2.1.1933,
21.1.1382. Qfi. .1182, é.3.1932, 5.¢.193;, "43 f 3
4.7-6.3 mu, 14 i 3 £3 Jviqerous} 3-fio8 mm.

1 4.é&}-5.8 mu,
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fiarepacx we y slender, twica gs leng as its width,
an era—1afiera1 margin proviqed wi;n nine tee n. A1;-dwrsal

,$eth assent. aye lobe agaamg lenses in isgisca. $3310
9? thiru maxillipaa mare aha wice as 10ug ea xemainiag
gwgm nag cmmblaed tags hat. Saccnd peiaeoyuu 5fiu'i@f than

third, basis braad with plumase seaae on aiaher m rgin.
iscmium 1n$1stinc%, nexus wt h a stout gerniaal zaixa.
fileoa longer .wan cegha1o.hgrax. fifth zlaon swai.e naxrow
at its waaterisr pgrt. fieduacle at urasud s11gh“1v langar
thaw Bfififiqifil exwnsn sad endgpad. Pedunclfi 5&3 numerous

swings an augh out ; 9 marfiln, arranged in two or ;wrae
ggwg p§5fi@r£gr1}3 faut plmnoam sezae .nwards ,hfl diadal

par . Fire. joint cf endowed half gf secana, little longer
tnaa bread, with fiva gr six ssiees. fl long sate ai ipa
exuernal fiisaal part reahing mare than ghxeg-quaetars 0f
the narrow gecong J91» wl h sigh swings successively lowg
tn :hn arming! swine. Lxapad with elevex long plumoue set
on tfi% 1339: a rain, with four at five var: leng terminal
SD

fem-lea £10861; rasamnle the males in many af aha
characzezs. The val; Jifference muted is ;hat .ne teeth
on .ha au£e:a~1a.eza1 margin 3f the cazapacs are mot?
aisaiaga than 1% ma; with thirueen .; eighteen in nuuers.
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J...  is a co»zn;:zo:;z s~:~ec1as along the
xrivandrum coast. Vixhiwjom flay axd aflen son within a
15-3.; '53) .-:9“: -am .

{ram gafluar¢ to April.
very aften malas are seen in large numbers

léufin pout larvae were abaarved 11

same of the ovlgarcus females.

19:25. ;g 1459- 9 ggg‘-3-g.§ ., z‘a9e.

I Gulf of fiuinea, Graat Fish fiay, S. africa,
frlvandrum, ?izh1n3om.

iiéggni F899~:”1~~.-n...

Q5.» 3.» 9.1.89. f5.gs.‘1&1'9.

1954.  gfigggg, iv-zurian, rigg, ‘r %;

L2sa1££z*

teeth an carapace.
half 9f the reaaining segmgnts comhinaa tsgozher.

Pa§;e S-4. pw.275-277, fiq.1 a 39% b.

gff Vinakhaaatnam 4m—63 m, Braunduoand and clay,
3 $ f 4.6-5 mg, Laccadivu. 5 p q 4.1-4.5 mfl,
2 svlgagouc Q 3 3.?~4.2 mm. luac Goklactica,
Lat. 21*"27's, €.~—3%”24**. 9.'é.1*?!63, 1    and
1%ov1g0rau0 + 3.? mm, Vizhinjom Jay, 13 m,
surface nlanktoa. 7.8.1981, 1 4.3 mm, Sachin,
1, m. plankton, 16.1.1982, 1 4 , anfi 4 ¥_¥
i,:u3.5 mm, Sgchin, 15 m. plankton, $J.£.1jfl2. 3' 3.?~3.3 mm and I 2.8 mm.3 Q ;

Sephalotharaa more than three-faurtho the pleon. 40
First aoraopod Lang and slender; basis

*edunc1e

uf uropod, less than twice as long as andopoa and eappod.
w1.h eleven swings ank two at ;hrae rows of Sheri pluxuaa
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totes in the poaterggr regioa. Endapod two-jointed,
first joint broad wiah four short sad four long 331395;
the second join: with seven spines. fixamoa with six or
seven plumoae aetae as he inner margin an; seven oatae
externally with four leng aical satae.

£136 pr;m1nawt teeth on the carabaca,
thfi first tw large and ooparated fram taut by a wlia
space. figs lenses clearlg vLs1b1a. fiodwncle of around
langer than exopo; a»d eudnpo» with nine s9;nes. 4» onoa
slightly longer than exopod, first gaint lass thaa hali of
aha secand, w1.h fgur spines, secand join; slender wizh
ten aainea ana uhree werminal oetao.

Rnaam, nndanna Lalaudso

égaiggg gesggga komnaa

1357.  §_§_;;_gt__._g__, smrraan,
fifig 9¢2¢1o

1351. £pQ;agg‘gg;;g;§, Page, 2
ggggg, pp.4%-52, €199.43-45.

1".;iv!;'r5. Enhgngg ggmgfl, Jones.  2,2,. ,Q.2?87o

Lgggggggg off Visakhapatnam, 4Q~6u m, around-sana ana clay
I ovigerous ¥ 3.6 mm, z;ac calloctiau, Lat.
?l°27’!, Long. 6v°$4‘i. 9.5.1963, 1 ovigarous
¥_ 3 mm, 1;s; cellection, Lea. ?1”36'&, Long.
5J'}o34'£1‘:, "3¢5o1'9'63p 1  3&5
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£gg;§, ihirzoen teeth present an the median eariua
of caxaaaca. seats sf first paraeopud long and danticulated
on .he an or margin, carsua. propoaue and aac;,1ua
cub-equal. inner margin af bases a: all peraeoaoda
provided with numerous plumage sate. Peduncle sf uronod
with ten inner marginal spinsa; exoaod and exdapod sub-equal.
thre; quarters .ha peduncle. sire; jalnt of eadapojxfiith
throa awinas and 939 long agical snina; secand with seven
or eighz nlumsse seta an .he lane: margin, iwc on we auger
margin anfi fgur teraiaally.

at Jrixiah Islands, wediterranman, 3ay‘of éafiles.

ighingg Jgfiggggl Sara

ggaqmgg, 53:3, fir h

1951- mm  face. F_a2a_e_d..3,__;9.:.* r_g9.. 2.4..
gggg, p.46, f1q.39.

19*'%5- Jammw.  Jones»

‘ hifif1873.

LQQ 8;; 8 C81 icut . ;._,4~on2':'-*-..v' my $0590 %.‘I‘@ 1 . 1517a  1.  i §’;‘24.'.'!.ff docnia, u—15 m, Joag; net, 25.:.19a1. 1 u
3,; mm anfi 5 ¥ ¥ 2.5~3.5 m.

figgao Closely resewbles ihu Lgpe deccrlptiaa. *edunc1»
of urapea longer than subsequal oxopod and andopou, wish

numeraua onines and plumage eaaae arranged in twu rows.

first joint sf enaomod at urapad with fan: spines and four



77

sainules, aeeand joina, aleader and longer than fi:a~,
with three snore spines an the praximal cart, fiva long
341398 an -fir diztal part and «me an aha exzernal mazgin.
axapod wiah seven plumose neaae on the inner margin an; five
long .ermlnal plume 9 sense an thfl flat ened edge af exapo».
fiaur saaam on the exaernal margin gf exogoa.

Feg§;g. Faduncla with anly a singlw raw sf spines, wiahont
an; plumose aetae. The first joint of endonnd w1;h fan:
svlnas, intermeaiaze sp1n41uz absanu.

i3o1et=.a, .'.»ied1terra:w an

% Jones
19‘f'E:5n Q h1&g'*.‘:  .50fIE'-’;!8;

. . . Lag. Jones, ‘M.
Cbpeahagen, 3, 3.139.

1955.

ac it I I gj, asst coast af Africa. dredge seived as
hey fleaaea mff barrel 3f mud, 1 1;ma;ute ¥ 3233.

JO816 cf ;h1ra maxilgiped anlj one an; a half ties
as long as ather segmants camaiaed tagether. Jaais of firs,
peraacpoa witn two or thxee plmose oatae at 1;: distal emu.
‘eduncle of uropad with niae at ten spines; ;h¢ proximal
join: 93 enduwsd with wmrea snot: emu gne long stout apiaa
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ad six a1 join with nine or ten apinas fifl aha inner
margin. ;h9 exanod with five long plumage setae sad tngee
Iaag zermlaal 99436.

fiauzh gas; Africa.

;ggg;;g;: uff fiuching 91ank;ou 1:79, 19$ 3 i ;17£ ovigeraas)
lafi-3.4 3:, 3 3 3 ainaature} 1.4-1.7 mm.

;ur1an‘s deacrim tun of ahis aaecias is based on twa
ovigerous female snecimens, 2.3 mm, lung frnm Cochin
béckuaters and cam adulz female {ram #911 lake. in whw

present callectiun .here are a number of ovigerous fefiales
wnich have a maximum langzh af 3.4 ma. Wale of ahis species
was not yet baan described, an& here a few tmuaturu males
are pepcesén ed in the cnliectien. Somn additlgaal facts
observefi in ,:a gvigernus feflale &nm the descr1p.is; 35
hnrature male are given balaw.

;f1g.13}. Qazapacw with sark patcheo sf
chramatopwaroa ahd 3-11 fnrwardlg airected teeth on tha
d rsal aide 1n .he a tari r mwa-thirdgg antorJ-laaesal
;o.de: wish 1? taeaw ww;ch are prcgressivalg saaller t;warda
.—._,he ‘a in .3: part.
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‘hird seamen, cf h firs; antenna! peduncle
nearl; twice as long as aha sacowa, main flagullum wiamsut
swgmwngatian, wiih twa aesihegascs; accessory flagailum
vary minute.

Qistal process af braaa basis cf third maxilliyea
reaches nuts ths level af merus which 15 alga expanded

4313 1?!

sasis er first perheouué slightly nzuafi in the
asoximal past, ,wa ax: rnal margin bearm numerous teeth
threugb on; its l¢ug.h5 carpus laager than firapsdus which
is sub-equal la langth ta dactylua.

33313 ¢f secaag petaeopou ahorzer amen the res; gf
aha aegmwats camhinea wwgethe , wiih plumusa se;eo an both

margins distally; nexus with a sate terminally. cazaua with
a stunt spina; fiactylus cu)-equal :0 the cambinad 1aag.h of
carpus anw yrspoduso

Janis cf nhira paraeonad image: than ihe Jher
segments combi.ed tags her. with plunosw sate an th: in 9:
margin; iscfiium wikh twa leug anL stout tarninal sqtaeo

fileon, half of thn total length 35 ;ha annual,
saga ate lang a;fi cylindrical. ielsoaic wamita waif sf
;ho fkfta plaon saui;e and ¢r;duced in aetween tn; u;?gods.
reauncla Jf uranad twice as loag as tel oaic 5vmi;@, with
aighz amines; opiaas tamgxds uhé 3>s;er1w: Bart of the



fflfi. 13,

at fiurian Jvigeruus {angle
8. firs. afltawna
be -hird aoxilllfiud
c. firs aaraeuaud
6. ascend peraeapom

9. Lhird peraeopod

f. rifzh pGT39J?Om

g. Jroflyd
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FIG. 13
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peauncle larger. £10903 and ennopod af usapax clasaly
agree wi % thw type deecri9;1un3 thc gal? wlfferaece
aa»1c@d is th&t in between van apixes an «be inner maxgiw
of wadanoj thare ara sh? t tuhw ales.

l&—?4 maturafi ova were p ec&nt in swam of the

sfiecimeas examiagd.

sna Q (figs. 14 and 15}. Length 1.7 mm.
Dseudorosasmu var; short, carafiace with a thln dgrso-madian
Carina extending uppo the fifth plean aomige. There is a
misudorsal aogth 3n fiaa carapaca projecting farward gin
snmw specimens 5 3: 6 teath were ubserved). nR;&uwa1 xpich

var; small; enter;-1a;era1 bwraer w1.h seven taetfl.
Flagellum of tha ascend antenaa ne_ fully fievelopad. bacand
pedigerous segment not as large as in feaale.

nasis gf third maxllliaed as long as aha ether
segments combines tagether; merus ngt expanded term;ua11;.

Basis af first peraeozad aharter ;han the rest cf ;h@
segnwnzs cambiwad toge;ha:; exiarnal aargin withsu teeth, a
s#1n¢ 1 pr:s*nt at ifis inner margin. Feraaonads Enfi
aimilar tn ,h;t of famala.

“eduncla af urmpod mar zhan twice as lung as the
lasu pleon somite, wi h seven plumoae s=1nws as. seven
nlumose sea 9. uxoaud ani e danad subequal and as long as
peduncle. $159. join; of endowed three-fsurths af thm second
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f.

..-;=.1r%!.an : a.maza.-ur-E2 male

Ihird maxilliped
rixsa paraeaped
Sccgné petaeogaa

Jhird peraao3o$

Fifth pwraeopad

Utopod
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joint, wish throe suout spines on the inner méfqiflj
sac ad joint also wi;h thgee sfiinms on ;hw inne: aargin
aa: a tarminal as 3. in betwaen thfi 3n1n@s :hare are
anus“ sainules. axonoa wita fivv plumoaa setaa an the
inner margin an; four ac the dis;a1 eflw.

Jfie species has been pgaviauslf recsrged cal frum
bacswaters in aerala. The preount iecorfi ;f hm azure axa
uv;geroua specimens fram ;he oaan sea vff fiochin revaals
.hé capacit, 3f the species ta survive—1n wide re $83 ,5
oa11ni;y.

V311 lake, Sochin bmckwawers.

Q  1323 E?! as igg ac  *9 i3a1.s.=‘;a:'1

TL.h ; W

QQ) “.3-4 mm‘ gff visakhaaataam. 4:-$6 m, uraunw
sand an; C13; 1 aalgerous 4 3.3 mm.

figpagg iE1g.16). 3a1maa's deacrinzlan of his saecies is
based fifl an immaturs specimem awd at ca ce:;ain details
gaserved in the adult fem is are ixciuaea here.
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carapace coaparativelg short. swou, and gganular.
Faeuderaatrum 11,319 upturnad. gargal caring fiisziflcm
umzo 1&9 piaon som1 e. iye lensfis clearly visible.
first an-eaaal p@dUA51Q thrae-segmented, ah» zhicd being
aha longest. 53319 cf .h1ru maxilliped broau an snorter
than mks :;her segments cembine% toqethar, Q:w¢ucB$
iezainallv wizh tw; lama nlamose setae 3: ts amen aha

Jhren a: five s%;r:_plumoae setae an the twee? ma:gi1,
merus expaaded 1u;¢ a btaas lube. with numetaua plumgee
satae on 1+9 outay margin, gropadus. uuch lnngar -ha; carpus.

first peraeoaod veg; long and slangers uasig 195$
;3an half the lesg h ;f “he remaining s9§meu;a comhiaea
together. ischium very shaft; carxus more than Lwice ac
longos the aerusa carpus and prnpadus fiubequal, caréus
wlgh ;w¢ se;ae aerainallyg dactylus ale: 9:. aecond
paraeonag with numaraus aataa an 1.5 margins. daciylus
lungs: thaw aha cnrqus $43 srenwuus comninea tagether. with

five unequal terminal setae at its 3993 an; thyoe 0: four
:2:-a;Tt_';.i=’l81 8=’f’:‘=t&€Gg

&bd0m1¢a1 sagmenta ling; fifth filfififi momita aha

laflfiest. Yelsnnic sonite well mrouuced in D uwaen pha
uronoda. fieduncla of urapoj wi h aix amines an the 13:9:
maxqin, enfioaag loafer Exak exomau, 21:99 faurwfis ;h¢



gngiage dfigggbf chi v
a. Ehitd mauillipad

;a1man : icmale

no first peraeogod
c. Jrowod
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psduncla, 2-galntea aw- dhe two Joinas suuequal uprgximal
;;1n, nearly hal: as Lang again as .he distal seqm:a¢
galnaai. ;he fltuxilfil jeint with four spines; ;he teqainal
being ;he longest; distal join: slightlg unrrxwet with
threw marginal $pi3P3 aafl thxoa unequal .mrm1na1 spinmso

Jxgpod with fine setae on he A4193 332913 and E30: 1033
zarmiwal spines. Eive qwta are seen an “H9 as vrual fiarginu

Tainan‘: .i.:*:ma~‘wr«'3 8;:uf!c1z:1£.>f‘a has a class?! r»;::a;waE>1€e':ce Eta

‘g. gragggogg Janse». jut .he adult 9 ecimuas sf
aacr bra hium outalnad frnm .he Vizhinjcm eggs: shya ¢haL

t 1; a diaiinct aaecies having xaa; dissimilasiiies in the
na u;9 af tee mgxilllpea, peraeopoq and uznpaa whér c¢a9a;ed

tn 3, ggaagigug Jansen.

Céulf '-if eanaar, ;:h.~;wa1 mar, f§{)f'z’;}aZtC"'1i ‘ear.

Fanilg Leuccnidae

genus Eegigq £roy&r

$9 a it I iggi, nu ban has, Kan Ease. 1 imna;ur# * 9.8 ma.
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Paoudarostrgn horizuntal. ¢aza&hce gnaw

fourzh the togal ledglfifi median cerina with sev$n teetfi.
Last Qlaen scmite wall .ruauced in begween the u:apod .

Jfiaauncle of urepod another «ha» :39 firs; ;a1nt g: and myfigfl.

with f;ve s1@n¢er saiwen. F; 3; ggin; of end¢pud, ;h:e%
wimes as lang as .1» secsud, wi;n sevan ifilflwfifi fiecaafi
Jgtnh wluh uhrae swings. gxapod braken.

i. fitlanwic, éediaerranean.

a its: Snlf of Jexico. La;. 1)§5;.&';, Lung; ;1$4?.3'xT _
1 5..r 3 H331 Q

;§;2, fiseudoraatsug hari:on.a1 wi.h sa;1fer;us zargizsc
syn 3D8Gfiuo ?@raeo9od3 1-4 w;th btaau bases which ate as

long as Jihfit sagwents cuahiwed fiofietheru wact¢1us cf first
geraeopod as: much 3hJ3t as in type descrlptiaw. aecend
n»raen99d with Lwira segment iqaisiinctg prmpudus very short,
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dactylus wiah these unequal s;1nLe. fieduncle or uroaoa
brsad, equals is endasog, with 133$ aexae and shot, apinas.
.n;npad :wo—jo1n;eu, first joint Lang wipfi eleven spines,

secoaa with five marginal spin 9 aa; 3 Lang 331: 1 swine,
exoaoa longex than 3flm930- with aiqhfi lgag plumase ae;ae

and a lung apical swine.

£10 8 Qoamt Q3 .orway.

3-$30
hgga};;g: LI» , gurban bay, nan aaea. 1 &amage;

arr. A 4
¢f..a:7 -532;};

. Pseudorwsirun turn=d upuasda amp m~r3 Jhan half

the 1@ngth sf the rest cf the caraaace; the lower ataral
matgin of the nseudarostrum boars fan: gr fiva neaih.
garapaca less than fine-fzurtfi tie 10.31 1 xgtha .hL
neerm-laaeral margin of 3%: carapace 1 so rateu. ‘its;

nasaeanod 19493 basis shgrtar nan the 'Q%ain1ng segaante
canbiwed t;gethe:; carpus more than twice as long as ma us.
proposua ,h:ee-éaurahs he cayaue. ?1Q3n lung, fifzh plean
aomite angaa pwica as loug as aha telscxic aomite which is
pro¢ cod is b ;w9en uropoés. £edu+c1e 3f uromow longer
“ham ta1:¢n1c somite. ixopod and enfiapcd brakes.

; . ;1 on ;ugv;§, dale. 3 F » +_ A
3, Aug§xg;., gg, ;, pp.8J—92, fl 5.3.4.
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Eh¥Z’ inaian gcean, uuraan bay. Lea 3093,
1.  3 3313?};

QQL2, ’seud3r0strum well produced anu horizen.a1, fléfliflfl
caxina 9: caxapace 39333 aazerlorlg mfigee teeth 3 parazad
fxom au».her -h;ee Bahia“. Ant@naa1 43.3% no; cl arly

vlsialn. nagerolwcazal mazgia of carammcw $£;v1deJ with
ahqr. teeth. chiri maxlllipea with 922;; easis an; ;wra1na
partian expanaad with threa lwng p1uugse.sa;ae. «arau3';f
second perae;poq ih;ic@ the p:opodus§ Jactglus ;wic= as Lnx
as propodua. ‘Tel 0116 somite shat; an; producefi in be;wean
urnnods. R~dunc1e cf uranox longer the: 39183115 s,mi.e,
but s%of.ar than exssad aw. ezaonoa ana w1,h Vhree sfiiaes

on “He inaar nargin.

flaw -you gh ualeg.

Fanilg iannas:ac1@ae
‘ éalman

ialman

zona 3 , ;_a_,_eg._, :.‘)p.341, 353, f1q~:;.i3:2;-;?‘4.

1913. Jghgzgtr gg
p.157.

5 Vfiiduw, teboing, ua ;ier:G

ggcagitxz u;t; «1 *rej. Philipnines. Lau. m§°Q5’=’ Lang.
119°5a'g, 23.9.1367, 2 i 4 iovigerxus} 1.5;nn,
Lax. 11”’--=::'s. §..(;n~;;. 1:2-5°3~+)';:;, 1 .4 1.3 mm.
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1%. ?aeud3rustra1 labes short and.unturwe%. caranace

191 ..h ;1;“>e cans’;-;;'e::1.:...i%.%ss§ -.:‘;.=':*'2='.:L ae":Ler:;:,n~::%mi1a:'z am} ix’;-=0

stern-lateral, se rated witfi spines. F133: an» sec¢nd
Qwdigeraus sagmanafi W1Jh axpaxéad lateral slates, first
ans secon; peraeagods with inflated bases. fiarnus of all
para anode long; as 103; as b33130 la.e al fii#Q5 fif

I
-&flaédigereus axa plean segnants wrovi ed u :h S§ifi%%. 11 1%

alusfl 5ami;a sggaq4a1 ,; Lelsun;c ¢owi.e. Gdxnglfi tar;
sharz, ends ca brqad ans lung, neaxlg thrice as 1;n; as
pedunclw. uaduncla w an a ai1;1a swine poate;i;:1,a
enqeuou naar1; ,hgiae as pedgnclg, wish fox. 1436?
:2a;giaa1 spines an; mumaraus spinulas tn uetweeu, axe :3
ufle-Sévflflth of @Hd0flQ«5 zernixal Siifié 3636333 uwaglg upio

93,3--3 -343'-‘T353.

giatziuution: gulf af siav, dep;h 2 m.

1945.

1} L, Lat. ?7016'., Lang. 33fl48‘ jfi, aandy bottosW T T , M
. ' 50  I 1 365.  1-" 1 In *5  ’ - '   I D 1 —-"..3‘§':'§3O

33 e. ?seudarostra1 lobes 11;t1a Ufliflrflfid, wncle carapace
cevered with nuflerou shat’ spines anu 5 out paired spines
an :ne plwon se;manLs. undone; gf u:u“nfi seagl «wice as
lung 88 ex0;od and inaag xargim fiijfily ser.aLed; a Lang
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terminal spine and a short stou- aging near he ta Ainal
OM30

female specimens rasemole males in all essanzial
characters. jrgpod rwlagivelg fihor er; Le: inal swine af
exegod reacfies bwygnu aha fihdjpflw without spine.

ggfitgigggign: J. and HQ Lustraiia, gueanslaud.

$319

mmeri, gal an,
Kondgn, 3 in fl9;341,35?, fig9.4-15.

;1&r 1 3, §;,

L c% it : woty 3i Br: 0) ?fi11ip»ines, Lat. w5QWfi. , Lung.
5.3. 1..  1 2» 103 517539

123 a. Jarapace granular, $9@uGfi£08trJm fiharg, 9erafiJ9ods
1-4 w1.h broad bases. éifth oara9ap$d eleuder an» 1:9 earn
not long as the psuvious recara of galnan, but longes than
nxopodus at dactylas. *edun¢13 sf uropga litala sfinrtor
than tel gaze squats; aadoqo; uaarly thrice as laug as
peduncle fifla pxcviaad with «eve; iaae marginal figanas, aha
space in between ,wa spine: hignly sexraaeg. wxopau
onenseveaah ui a¢u>po» ana ias terminal 89133 1639 any

reaches beyand three-fourth af anuoaoa w1.h an aJ1ne.
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g1¢tribuL1on: Trincomali, fiaylan surface.

:annaz§g§us gibdgsug fialmaa

lfill. ;agng§tagu§ giubgagg, Qalman,

1954. .ann§atagu§ :14: u , Kuriau,
2&3 983t3 3-4; $93190

L;-113:‘.

1953: - _ Q1b9Q£u§, dams, gel.__  ,1 _ Isgtg Jaiv., 6ec.2, np.4n—43, f;gs.11.1z.

§0C3l1t£3 eaw , La%.ul°1u'¥. LOfl§o1u3a4§’.. ufil $58.
33 ¥V¥ 1.7-? ma, Lat. »1o16'4, Lcnm.Ig3J4fl'J,
1 +. 1.5 ml. Lat. :.ia%-‘*12*'~:.. i.0:v:;;-.. 1os°37'.., 4%
iovigerous) 1.6-2 mm and 1 M 1.§ ma, Lei. 13”:4'
?,om:;. 4z3'’17*:;, :3  3:  ovi-gerous} 1.3-1.7 :n .
uogy 3 I 9:03., Philippines. Lat. w$9§6'§, Lung.
l25U11'$. l3o9ol9fi7, 9 3 4 Q5 aviqegfius) 1.3
1.9 M30

E’-ggale. iipecimezm clonal-g agrees with ..%w escrfsa cf
alma 0 9seuuorast:um aharz, aataro-lateral maggin sf

caxapaca aeeply ca cave an% pgeviued with spines. sun or
tfiree 1339 hairs are seen an the su;facv uf cazanace. first
fiflu second naraeonods with inflatefl asses. Eh? scattered
ha1;s on 53 surfacs af buJ' are lesser in nu.aar compared
Q; previous recards. aguficle sf u;opoa shg;t§ 9313296
ante than tvica as long as podunclg wi-h foar or iive lune;
.J*$g1fi81 sgines 313 a long .erm1aa1 spine. axvpod w1.h
.e;nina1 saiaw reaching 39;; ;hree fsirth af Qaugnqd wiahou

3:31:19.



Bod’; hangar than in female and covered with
lease: number of hairs. All the cans: struchuras claaely
agrow wtth the description of Game (1963).

‘g;g3;;§g3;g3j Aadagaccar, Andamas, fiult of Siam, Japan.

;a% ;3g§ig‘,Calman

1911. flgggggggggk hflfltf Calman, %, % % _
595222; L§p§p 99.356-357, f1gs.$2a28.

-Q» “'1: ;

g9gg;;gg: Izpa. Lat. ;6°12‘$. Lona. 10%°a7*a. 19.9.1963.
1 ¥ 1.2 mm. Lat. 13°?6'$¢ Lang. 4a°22*;. 1.“ m,
hand Lntorttflalg 15.1.1964, 1 Q iovigorous)
205 mm. 33$? 5 I ?f0jog 35111931338. L81:
6°52*oe'w, Lang» 1?2°»4'22*§, 18.9.1967. 1 ¥ 1 mm.

Eggggg, act: at the branchial region or tooth on aha
thoracic or abdominal samite abeena. 33313 af second leg
inflated and brand. felsonic soai;e half the 1anq;h sf
peduncle qf uropoa. £n&spafl cf urcpod mare than aumca as

long as peduncle, with fear or five inner marginal amines
(three 1n type dolcriptimn) sad highly serrated in between
spines, exopod only one-elghsh of endapo: ana 1;; ;erm1na1
spine reaches half the Ienqkh sf endopoa without spine.

Gfllf Of Slime

..:a1r:mn1911-   431mm
1913.  an 7.   stabbing. %   ,
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5ggg§1;z3 liq», Lat. $§J1?'$. Lang. l03’37'M, 14.3.1933,

serv avail ap>c1man, claaelg avrees with ha
descrlp isfl of fialuan. Firat are saceafi peraaanafis w£:h
3XOfiOJ no; well ievelanad. fiefiumclfi uf urgns: fihori,
eadnnoa gwice as long as pedancle, wimh threr marginal
sainas, exuhot onw—:hi:6 sf endogad anw teymiual 33139

roaches aeyond ywdapod witwout spine.

tan: Gulf sf Stan.

tardug Calman

. - .  £323’: ' 9315;‘? an’ , 
gofidgz, $3.3, §p.359—3%,, f;j3o4-110

5t%: matfiy 3 I ?roj., *hi11pp1nes, Lat. u6°5§'r,
Lzm-<_2. 1:e2*’11' . 1-:.i~;.1ae7, 11.7 ¥ gsvigeraus)

carapace broad, 5':i.r;?w1,,:~ grmular, .1:mse: a?d..;£e ;.:f

anteraalateral earner serrated. 33013 of first naaaesaod
not long, ptopodus longer ihan carpus, masts ufi secaau
peraeo:~:m.\.3 88 1021:? as €318 ;}..hg:i' so-g;?i4‘a.'.1f.s C0-’!':€‘i'?1_‘fifk--.'i~.’¥?'!‘.‘5 ?;.ii,3z;;}& .1301‘:

Eh lateral slates hf pe¢igatoua awm1;es anu first faur
pleon sami ea pzoaidea with lung hairs. Paduncle af
uzanud liztla shot at chaa telsznic snmiaag tans: margin
highly-serra;ed, ewdopod af uxopou twice as lang as podqnale
wi;h f at marginal spines, axapau vary shari.



;-"5  0 “'5'.

:2 Gulf ;f Siam.

M  Aialman
1911. éangggtaggg Legtggug, Caknan, T anx '

ca Vt : iiu , La,. g1°1¢*¢, Lang. 1.3”45'., am! 3 33,
1 f 1.7 mm, Jot: 3 Z ro;., fihillnfiinas, Lat.
5“s9';¢;, Lang.1??3g4'22 _, 19.9.1957, 2

1.1 am: 1.? :'a:':1, c:>..--.;, .:;’sex5.c~:3»$ Lat. 1;:°3.3.;::'-i,
L0 11;. L-91°37’:-a, 11.é'3.197§'. 1 .'= ‘§’.$??T :.-.£"_"2. ‘T.at. 1190

5..3'3, Luna. 91°45.4'g, 1?.3.1J73, I “ Hm,
La... f2e°.._;_.M. zmq. a1"*‘57*.*,-. 1  :..- in:/g wt.2}U4q'E, L013. 33o5l'fi; 5.5.1974, ¢ a 2 an,
£»fl&;, Israel, hgrizgnfial n1anx;en, rassawachannel, 7.é.1962. A g ‘‘:nn, fiizhiujam,
plankton. 25.4.1959, 1 3 _1.7 m3.

eat; ufi csllactefi fr¢¢ ind;an gcean closel
agrewo with ‘he tgpe descriptian; but .hat of ,.her
cmllectians frag Rad Jea, Rhlliefines amd Quit sf éexicc
chew slight differences. (ha talsoaic so axe 13 n;t 00
shaft as fiescribad earlier. Vwduncla sf ur3na» less than
gwlce as tang as talswnic s0mi.w and n¢ twice as e;éogod,
wizh five marginal sginea and in btneen tnese ani»es
gaduncle is highly setratad. indapo» cf areas; w1»h five
inner marginal spines aw; a Ion tarninal geineg exopod
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abaut foua-fifths of andopod witn a terminal aptna sf
its own length. Female 13 unknawn in this upecies.

Dgggrggggggns Suez Canal.

1879-  munuaan. Sm»  A  %  «
.§lSn£I$£p.5:&I3L:1na 1978. 9.119; 7199.53.59

1913-  LwAm.s:_1.1.» St-ebbing.
£23.! PPs171-17?, fig.1l.6a

;gcg;;;g: Llufi, Lat. m6°12's, Lang. 1C5°37’£, 1u.3.1963,
1 3 1.1 mm. Lat. 13°24’3. Long. 48°17'fi. 9 3
iovzgemus). 1.5-1.3 mm, Lat. 13°24-3. 3..~;>r1<;.
4a°za'g, 3.3 m . 4 Q Q 1.3-1.5 mm. Lat. 13°26*3,
Lon¢. 43°29-a. u.u.4 m, 1 3A1.s m. Nosseofio.
fiadagaccar, 5 3 Q 1.5~1.7 mm, 2 c 6 1.4 mm.

_§g;g, aatombles typo deacxlpaion. paoudarootrum long and
herixontal. Janis of firs; potaoopod with ;h:eo swine: on
the int margin; psopodua longer than carpua or dactgluto
Pleon shorter than ceuhnlothorixp fifth pleon somite twiac
as long as telsonic gaming. andapod af urapo; litale long!
than oxopod,%w1ah four inner marginal spines an; a terminal
8531119.

figgggg, Intoqumnt mare hairy than the male, eyes smaller.
ans peducle of uropod little smarter than male with four
whim spines on the inner margin. Enaopod at uropoa with
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three inner marginal spines. ans sf aha ovigerous
females contains 12 eggs in ;he braod peach.

=%A*%m3i.t.erraneas1.

»  M
1945-   ‘-fame rW ¢

gg§g;;;,a 114$, Lat. 13°24*s. Lung. 480l7'1. 1 a 1.5 mm.

figgg, carapace more than anenthird of aotal length.
Varaasnods 1-4 with broad bases and wall sevalapeé axenods.

fifth peraeopod shots; merua an+ caapuu qubequal écarpus
nearly zwlca as long as merus - Hale). fiaduncla 35 urapod
more than dfléfifihird as long as aalsoaic éamite, exafiod
throa-fourth as long as oadopod w1thou' a distal ofiine,
endopod with four spines an the inner margin anfl two

unequal terminal spines, terminal spins uf exopod longer
than 1;: own length.

8. Australia.

1945. lgngagtgggg ggsglggg, Hale, I~L
gggg  {£95911-3'g11I

1954. g§&n§3‘§ggg_;gg;g§u§, fiurian, A
E’ 98118 24.4,
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E    ‘  g L310  ' 5' Lfingo  ‘V-Q --  13 Ca;
1 3 2.4 mm, Grand Coastal islana, ? 4 Q 1.2 m
finuromancbe deaf. 1 ovlgorous ¥ 2.1 mm.

§§;g, Closely resembles da1e'a description. carapace
highly granular, psuudorastral lobes praject ugwards.
findopcd of uropod more than twice as Ian; as weduncle with

elghv marginal sm1nee and saaco in e;weea the spines
highly serrated, exopod waxy shori, uermtual spina reaches
oeyund hall the length of andaaod without o¢1ae.

Faaggg, Bafiy 3h¢r;er than that of malr. urgpuu resamhlas
aha type deacripaian; terminal spine of exaood reaches to
aalf of the eadaaod. mvigeraus fam 19 bears 18 eggs in the
broad Dnuch.

u;§;r;Qut;gq: S. fiustsalla, Kilakarai id. In la}.

Q * >19‘5- Jflflfiéiiflifli ?% % Vf— i
§,2, ppol 3-165. f1gs.12,13o

§9gg;;;1: 1£D;, Lat. u2°24‘z, Long. 1¢1051‘ , uwl m Ca. 1
¥ 1.1 mm. away 3 I 9803.. ?h11ipm1nea. Late 1109
Long. 1i5°41‘ . 11.3.1967, 1 avigerous g 1.9 mm.
Lat. s.;s=;°14'.«s, smq. 123°29':;a, 23.9.1957, 3.  2.:

£§g3;g, carapce oval. pseudorostrum ofiort, first three
pedigoroua segmeuta concealod b; the overhanging cephalotha
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Afl;0P0¢1flt0fal margin of carapace acute and serrated.
First and second oeraespads Qsovified with broad wasesg

last padigeroue segmana and firs; pleon aegmen; grovi ed
with a pair cf dorsal guinea. Enfiopod cf urapad more anan
twice as long as peduncle, wi;h five inner marginal spines,

'exo9aa very short; 1;: ta%m1na1 spine reaches ghtae-fourth
he eadepod w1;h can apiflfl (only half in ;he cage sf 3313's

fi9CCri§t1Qfl)¢

5 and %. Ausfiralia.

ui§,9W;};3?;; gggggggggfi 3319

1945- a2aa21£ss21.123nag2n1. Hale. :
§;2J pn.165—168. fig$a14.15g

1954. Janqggggggg igfinggogg, aurian, 1 gla §gg.,
§_32_, parts 2-4: 9.32.0.

gggglgtgt ;Lg., Lat. 13°23'3, Lang, 43°13-5, 1.5 m,
11.1.1964, 4 g g 1.2.2.3 mm, Lat. 11°42-3,
Long. 1e7°51*2, 1 oviqornus § 1.4 mm, uosy s I
Projn, pniltnssnes. Lat. 1o°a4'4, Long. 1§4”;u'¢,
E5¢35o1 ’4.-?67. 1  1.7 mm, [.31. i;g5':’;;?:>'%%;, Long.

11?°58' . 23.9.1967, 3 ¥ + :1 ovigetous)
1.3-1.9 mm, Lst. 16°2$*., Lang. 1mfo¢';, 1 1%
1.6 m.

£9_«’n§,L9,. Closely renew-1:33 the Dubllshed srescriantions. Body

righlj transparent, eyas wide aura, anaero-lateral margin
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of carapace highly concave. 33319 at first paraeopcd
shorter than oaher segments eombined aogathor; nropoaus
longer ahan earns. All aeraeapods and in claw like
spines. Fifah pedigeroua cegman: provided with a mid-darsal
spine in the specimen from philipainau. Uropods with
endauod mo;e than ;w1ce as lung as peduncle, with three
inner marginal spines arraagod with acfinive game, aha
space in betwen highly serrated; exopod one—a1ghan of
e¢dooad, reaches mgre than half gas leng h of enuopod
with out spine. Io males are fauna in any of uneae
CO11&¢£1Qfl5¢

u 0 r %: Jaw South fialas. Slwnoy, fiueenslaag,
N3 3315 Q

1911- $1.19. o 331318“: T1‘ 4"  o
.r'“_  2, 9 £51.  07.1‘-it

1913. C'flre;],g  Stabbing, £393 §‘;s-sgggigg, 11,
Dolslu

1977. §§g1l;§_§;§!;g§ggg0aacooc: and uuradian.
7r% A L i n: in 'fi%% finzi %’, lg, pp.95-93;

Lg;a;;:g: C Km; mcxica. Lac. ?u”13.4'a, Lang. ?l°23.6'fi,
2 M O 1.3 mm La». 2a°3m';, Lang. a3°39'w,
5.5.1974, 1 9 1.9 mm Lat. 25°3u's, Lang.
32”gV'w, 8.3.1974, 1 4 2.1 m.
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£a5_§]._e_. fiarwace ame-fourth «sf the total 19s‘:q«;h. '£he

awa lazatal pigmentea eyaspats apes: ta be pairag eyes
and 33 this species can be easily mistaken is: a
jggg§§5ggg,snec1es. Antesgulateral margin of carawace
straight, first faur abflominal oomites with lasocal gregves
and aha antenaal flagella extoafis ta ha and of the j$aave.
Fifth plean oam1.e ollghzly 1%flEO£ afiaa precoedinq ane,
lnflated, increasing its width gaazeriorlso fieduncle af
urapod zwa-thirds of tolsonic sumite. wiah six apinulas
interspersed wish five aetaa. &naopoa of urspod half of
peduncle, with four opinules, exopod charter than endopod.

fiast Indies, Gulf at fiaxlca.

Lfi;g:.}3 1 3% d: Colman

1911-   CalmamLgpag
191313 CU-g  -='3 ‘ . li'.7té‘$3)b1F|<}g   gigflg 3i.

D0q1£1*132o

19‘5- §!E£Ll£.h22££§Ro “@199 fD.
Lgggggtxz &£ut, Lat. 13°$5'J, aonq. 12533?'4. 1 ¥ 1.9 mm,

uaty 3 ; 9:03.. fihllipwinoe, Lat. 06°56'3, Long.
122°11*§. 19.9.1967. 1 ovlqaroua 3 2 mm, Lat.
11°fi5'a, Lang. 125°39’£. 1 g 1.9 mm, Lat. m5”u5'i
Long. 11;°5e*a. 93.9.1957. 2 evigerous ¥ $
1.3-1.7 mm. Israel HSRSE), miassaura chanxxel,
horizontal plankton, 7.4.1962. 9 Q i 1.8-2.5 mm,
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iar aehlakkebir 1, 6 m, 36.3.1962. 2 4 ¥
(1 avigaroue) 2.3 and 2.: mm. Sntedebir,
autslde landing bay, 6 m, ?é.3.1962, 2 i
{1 ovigeraue) 2 and 3.3 mm.

4

Fegalg, tephalothorax of Q, gggngdg collectcd fram
?h111p¢1noa granular wi;h cluster mf thorn like hair?
which clumb together juafi blaw the median eye on %1 has
side. nut granules and hairs are less at campletelg absaat
in the sweetness collected tram zndian ucean and dad qea.
The mi¢—do:sa1 swine an carapace present In he Zwpe
descrlptian is also absent. First au$ ascend paraeopude
with braad bases and ,h1;d La fifth are cleaner. _£arqus
of f1f;n peraewpad lenger than propaaua bt not as long as
basis or thrice as propadun as described by valman. selsonic
somlto Iitgle shunts: than the fifth pleon sumi e 9; as long
as Lha same. fiadancle of urouod shor.er than telsunic som1,e
la -he specimens collecaed from Ph;11pg1nea. but as long as
telsonlc aamite in the specimens fram Indian Lcaan ana me; 39
Weduncle of uropod with four marginal spines, (tw: in
previous receras) ondspod wizh two marginal egines and a
terminal spine, axnpoa ghreeofourth of eudoasd with a lcng
terminal spine. gg.  collected frusrz Eh1l.1p=:~1m=:s are
comparn'1ve1y shor,ar. hen sthara ana previous racnrds.

of aha -Jvigdraus females unmixed o3‘:%o=:: 3-24
99330



J tr b%t V: Gulf of sign, 3. Ausaralia.

was  3*"
1865-  ammo Sm

§.h£n%. Vo1- EM. 9.142.
1911.   4331:1133,

32.5335.» 90344

limo   fitebbinas  %
D0183; f1g.123.

: Gulf of {‘:‘%eJt1c.u, 2.3.. 2’7°34.;-’ 3, Lajmg. .fi3°1i«*"s";,
7.3.1974, I  1.8 mm Lat. 27°-»:..:'é, L'='}1‘:'2"j.
83°14'fi, 7.5.1974, 1 Q 2 mm, Lat. 23° 3'3,
Long. 82°52'a, 4.5.1;74, 1 3 1.3 mm, Lat.
23*3;*4. Lang. 83°39'a, 6.5.1974. 1 1 2.3 m:o

££$gp Caraace one-thiré the total leuggh with numoxous
hairs an the surface. #79 canapicuous ans circular.
?araoopoda L-4 with arsed bases. carpua of first peraewgod
longer than propadus an“ dactslus eomaiaed aagether, carpua

elangates successively in peraeopads 3&5; in third 13 is
slightly longs: ahan ptogudus. in fuugih, propodus uneathird
of carpus and in fifth. carves mare than twice as long as
proposes. sac: lug shat. in all paraeonodfi anfi enfisin cla
like spines. peduncle af uropom with spinulws an the inner
margin. andopd threeufourths the peduncle, udth's1x
splnulas on the serrated margin anfi a stout terfiiual spine,
exowad :hrae-fourihs the endovma, with a lang enacptne of its
own leug h.
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2H%$$a %
187?. §2mg;;g ;;g;§g;g, aara, I . :2

5. p.1e.;>3, f1ga.fix3,‘.§4.
1913. mas}; , ;’-Eiteiabing, pg, Iierfiggg,

P0133:

1951- £amaLLe.L£a&ma1§- B869-cu.
pD.32?~8==*%, 1770

%ggg;;;;1: Llgt, Lat. m591?'3, Long. 1o5°37*:, 1u.9.1?63,
1 immature g 1.8 mm. Lat. 13°§3';, Lwnfi.
48al3':, 1.5 m, 11.1.1954, 3 immatare 3 3
1.7.2.2 mm, Lat. 13°21's. Long. 4a°11' , 4.3 m,
13.1.19é4, Q g Q :1 sviqotoua) 1.8a? m, La;.
13°24's, Long. 48”1a*a. 9.3; m, 9u.1.1;a&.
1 avlgoreus g 2 mm, Lat. 13°2u'$, L:nqo 4a°22'r.
u-4 m. 1 ovigerous g 2.4 mm, Lat. 13°2a'3.
Long. 4a°22*a, 1.g m, 15.1.1934, 4
(1? ovigeroua) fir‘-»2?.5 mm.

+ ¥

flseuaorastsum rather long, acute am;
somewhat upturnad. Saraace highly gzaaular an; hairy;
ih0£n—11kQ hairs thorsugh out the surface 3f tha body which
clump together arouna “he Jranchial rogiun. Eye very
distinct. Anterlar half of the caranace with three or four
teeth on ;he m1¢—dorsa1 regian. fire” and aacand paraeapada

with inflated bases; oxopaa slender. ?1eon slightly shatter
;han cophalotnorax, talsonic somita lonmer ;han p§dunc1Q cf
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uropod. Fun: marginal euiaaa an awe peduncle. ouduqad

as long as paduncle with two marginal spines. exopad vary
shot with its terminal swine reaching were than .nree
fsu:;hs the andapoé with out swine.

Anterlar half of the carapace wifih ;wo

teeth projecting forward an the aid-dorsal raglan watch
are abannt in ;he Lype dasctigzian. aales lass hairy than
femala. dasas af peraeapod 1~4 snrangly develapod.
Peduncle sf Urwpfid nut lsnqer than telaanic samite unlike
the iype uescxlpatsn. Urupsda similar to thafi sf feflalec

2 fieditexranean, llnlfi mg Moroccan

dale
194$. §gpg;;g ggnrgg, fla1%.

§,2, pp.171-172, fiqs.17,18.

ye

_I,g§§};%.:'gt Gulf of .*v‘1ex1c;;:.¢Latie. 1'9£’a:au, Lang. a;:2*’1:::.;s*;;.=,
9.8.1972, 4 g G 1.7-1.8 ma, Lgfigi, anteaebix
;s1aad, fligh ;1de level. 11.3.1969, 1 g 1.3;w3
géamagod).

£g§§p carapace with Qut Sfiiflfla and hairs, aye alanine:
w1;h 9 6910081 lenses. Ploun Lungs: than cepnalothmraxg

peduncla cf urspoi, one ané a half times longez anus telsonic
smmize. w1;h six inner nargiaal .p1nea. gauopsd of urapor
with eight marginal cslnas. axopod slightly shot.er than
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enopoa, with 5 long terminal skins reahivg wall
beyond the endopsd.

g$g5g;§g5;3g; Queensland, xoreaon 38;. Green gslando

is 3 tra; , 2:13;”13459    .
£92; pp.174-17%, figs.19,2q.

h::'2s glifirg I I  Lfltg  .  Ling.  '  In  mg
1 U 2.3 mm, Is$C cgllectiga, Lat. Q&”13’J,/\

Long. 97°s1'z, 56 m, fi3.3.1a63, 1 & 9 mm.
Late 1i..ia?o14'.~3. Lang.  "-1.  5'0, 1:77:305‘ .e ,immature Q 1.a n .

gg;g, integumant higfilg granula, nu hairs on the carapac
eye with seven cyrneal leases. *eraocwads 1-4 with brand
bases. Telaonic somite as 1259 as aha oleon somite and
projects in bemoan the uropcads. ‘eduncle ;>f' ur<‘:s3;:d

slightly longer than telrnnic samita, with seven inner
marginal amines {lama collectisn) and as long as telsanic
esmite with four avlaas iagac collection), endopod lanqor
;han around with five inner marginal tuineso

U1§iribgt;§g‘ 5. Aua;ra1iao



ma-mm. cam».
1§,g, pp.341, figs.1.5.

1913.  Q; §g;:*'zt.g;1g%, SM.-»bb1Lng, .339
at 9919!}:

“  " dI I

% % 1t;: iiui. Lat. 1e°9%'3, Lang. 42°11'a, 2195 m,13.14.1964. 1 u 6.3 mm.

figggg Ahmost agrees with type desc:1p;iaw. 9seu:r:s;ra1
lobes short, carapace c;vered with thorn-lixa spines. Junta
of Lhird maxillinea longs; than the rest of ;he Segmczts
combing aagether and basis sf first peraeapad as long as th
aifier juints combined tugether. fieduncle af uzupoé 1913,
twice as laag as endoaofi and sarraaed an its lane; margin,
eadapod slightly longer than exopad, w1,h four iazet
marginal 391G980

:<:~rea- 66 we
mmman itllliwsm

1355. §gE§_;Hgg5gn§g, Lilljeborg. J
:73‘0 19-la

1913-   ¢’5*‘3eb*31n<;» we
ii; PS3 9 1  311

.9 ..
I Lliénig L330 13024'3g Lsémg. 4:-3Ol.l."5wp 2195 {.59

13.19.1964. 1 ¥ 4 mm.
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.§gg3;g, Caraace granular, eye obsoleae. 33310 3f the
first peraopod meta than three-faurth the length sf tfie
remaining segments camblned together, dact,1ua sf
second paraeapnd long. Qeraounods 3-5 slender, telaawie
s:mi;e half mf aha fifth glean somite and pradaced in
bvtwaoa the urapgda. ?ed¢nc1a at uropaw flour glass as
lung as the calannic samiie, w1;n six or saven inaer
marginal aainesy eadcpod little lanqes than exapfim but only
half as long an the poauncle, inner margin serrated, with
a loag terminal spine any two onfi aainea.

a Green land, iurway, atlantic coast of
%4. America.

gum; Sara
—;    g],,9_%. Sara, A
5: are". fivsn 44-4?»
a3 gggggg, 32ebn1nq,.Qa§ §;g§r§l§h,
99.191-192, r:g.12a.

1»*74o  ammo éorm. :3
izatural Mistatv) ” * s~~

13790

1313; <

I

97,6. Q L>g2f}1:",:'61.

lfito ?.4°“9.3. L0n§o 35613.71,  P3.
éear-fla¢k fitodge, 13.8.1964 1 t 2 mm iimmature)

and? transparent, peraeonad: 1-4 with broad
bases, toloonic samite preduced in between urabads. fioduncl
of uropafi thrice as long as telsonic oumita wish ten snort
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plumooe nets, andopod three-fourths the peduncle wian
seven inner marginal spines and three unequal terminal
1319-53 3

{his species shwwa a slight rasewblanee t3

5;. Gmo in the nature of an»? u_z::3::.:»e:;ds. but it can
be easily distinguished frum g, fiao by the
structure of ;he carapace.

: fioditerraneau, 1. of fingland, iorav, 2. Africa

1.}-.1 1:’ r  3:1,. Ppallig-lilo
1L~: uoty 5 I ?raj.. ?h11ipp1nes, Lat. ;6°56*§, Laaq.

122311'4, 13.9.1967, 1 + 1.4 mm, iizfiingog,
3t.  1-“.L5¢4o1g‘:5.i'3", I  lgé 3753.

§gg3;3, Jlnselg agrees wigh aype descrigaian. garapacm
as wide as 1339 anfi uvaid in shape with well marge: la eral
folds on the 53393 and with a faint raticulata pattern.
fleduncle of M30996 twicn as long as talsonic samita, wiah
nu; sw1n«* or sezae in the 8*8€ifi§a oo,aiee; frum fiizhinjom
but finaly serrated in ;he sneclmon fram *hi11pm1nws.
gndspoa af uronad with -wo mayginal spiaea anv ;wm uzeual
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germinal spines Ln aha specimen frag Vizhimgom while the

Philippine opecimea witw three marginal spines, exoacd widh
twn unequal terminal spines; langer gas as long as excuad
1tl91fc

N’Ltr13ut1:g: Queensland, Sorezon jay, Trivandrum.

1945. Qflmfixlagpgs §QggEg3;, 1819.
§,§, aflo183-186, figa.2a,25.

.29  A stgag. Ras..

urfldqfig 130-;'}o19f34, 1 1,‘;

$513. Resambles the tgp descrzptiqn. q-xapae transnaaent
with out granules but wizh short hair . flagellum af secand
antenna reaches beyand the lengih af pleon. uarnus uf Lfiird
maxilllgod brgad, dactglus of secaad paraeopod as lung as
EH3 carpuo 3&4 prapaaus cgmbiaeg tageiher. *edunc1e of

urapod long wlih plumage gezae azraiged in two raws, eaaapwd

aad oxopad threeufourths the pedancle, endopo; with six
spines an the inner margin and exopad wizh two unequal
terminal spines and twa sates on the gate: margin.

: ‘fismaniao

99¢ HOVQ
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_Lggg;;;;3 voila: estuary, Benthos, 2/3-lu-1982, 14 ¥
{ll ovigoroua) 9.1-1.3 mm.

4

at {F1gs.17 ad 18) ad; short, anteriur
part highly dilated. Carapace granular. one-third ,ne
tntal length of the barge aseudorostral lobes shot .
truncated aaeriorly meeting for a distance equal ts the
length of ocular lobe, which is brand with veyy distinct
dark lenses. A curved Carina present an each 31 9,
running from the antennal match ac the dorsal region af
the carpaco. Jarapace bears a urominena but Lhin
dorso-median carina, which does not extend ta ;he pedigeroua
and clean segments. In Lhe 318381 para 3f the carapace a
transverse Carina beginning frsm the narsal side extends
2‘.-1-33 'sfi!B_.-*8 631:3 iifldfl bl1?\.;_.31'_.;'o

All ;he five pegigeroua segments dis inct, baaad
and elevated darsallv.

Pleon share, fifth oomlte the 1;nqe$; w1;h a
constrictimn in thfi miadla raglan, which gives the
appearance nf zwo separate segmentt. Ielaonic samlte halé
of flfth pleon aomita and prmduced in beaweea the urogada.

First sagmwn: af the first antmanal neduacle longer
tfian oocund. second awa third segments suhequalo dain
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;ggu3g§§;§_g;gQ;g sp.nov. ovigeraus female
3. actual view
D. La,era1 viaw



FlG.17
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flaallum twu-segmented and accessory flagellum single
segmented and very small.

Satin of third maxilliped broad and subequal ta
resfi of whfl 33933319 cambinea tnge her, with twa lung

plumoso notes terminally; itchium very short, meruo
prolonged terminally beyond the level of carpus. with
a long plumose seta; carpus aharaar than propodus. also
wizn a long plumnse note terminally.

gasis af first peraeopod gal; half at 193» zhaa
half of total length of apher segments cnmbined togezharg
carpus 1».g, awlce as long as marus; prapodus lcngar :han
T119308.

Basia uf second posaeopad braad and shes: r than th

ramalning segments combined tageaher, marus ana carcus
subequalg carpua wizh auras spines terminally, dactylus
twice as long an propodus with fun: unequal terminal
swings and two marginal spines.

Basis of thirfi perasopod broad anu sharzer ,han

rest of ;he sagmnts Gombined togewher, basis, ischium and
merus each w1.h a terminal seta and carpus with ; u - one
shart and ;he o;ha: lcngg carpus 333 propodus gubequgl in
length, aactylus very short.
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ha

c.
d.
e.
fo

go

Cgm2g;§§g;§ §;qg§§ s9.nov. avigeraua female
;irst antenna
Third maxillipeq

first peraeopod
fiecond peraeapad

Thita peraeppod

Fifth peraeapad
Irap-ad
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Fourth peraoapod similar to third. but sltghxly
lfingefp

Fifth peraeopod similar t9 the ¢hird and fourth
pefileoacda. but shorter.

*eduncle of urupoa twice as long as telsonic somita,
witw twn shart 391368 en 1306; margin; ana in the middle
and athar towards uhe fiistal gart. gaqapcu ;h;e¢-faurths
the peduncle, with two shat: marginal amines emu thrae
unequal terminal spines and a very shgrt spine on ,he
inner distal marglno

ihe presen; oaeciea is represen;ad oil; by female
specimens an; these ca be distinguishad fr» all ather
spacies of the genus by .ha very shot‘ size uf specimen,
Lhe naturr af eye lube and lenses, the curved awa
transverce carlnae an the carapaca, the lcng first perae;pod
and cnaotricted nature of tfie fifth plaan smmite. Tha anly
9 her small species knawn is Q, §;gg£,Aa1e, ,he females uf
which measure 1.$~1.4 m. amt 1: can be easily
diszinguiahod b; the well marked lauaral groavanlike
dapresslgn on the sire mf ,he caraeaca. which 1: absent
in can nresen: swacies. {here age also marked differences
in :3 nauuge of peraeoawés anu uzopoda.



111

“ £23§§3£.99'“°V*

hg§§;;§g: Qff Cochin. Planxten, 1279, 1 g 1.1 mm.

;~ig.1&). carapace half of the natal length cf thv
bodgg paeudoroatral lobes elongated. A brand lateral furrow
on each side of the carapace marqiaad auove my a distinct
carina. {here are matches of data gigmaats in these furrsws
which extend well into the posterior half. A carina
originates tram zhe poaterior regian of each furrow and ends
near the middle at .ha carapaca. wcular 100 distinct;
lenses not clear.

Yhirfi geqment of the fieduncle af first aatenna Shara,
main flagellum may-segmanaed and accasssry flagella very
éhorto

{bird maxlllipod wiae; basis thou; four~f£fth§
as long as res“ of limb with twa terminal plumage setae3
merus wide. distally with a terminal plumosa setag carpus
ana pronouns also broad, each with an axtesnal marginal
pluooe sate; dactylua shat .

sasls of first pfiraeapod shorter than rest of 114D‘
carpus 1£t;1e lungs: yuan merus; prapoaus anu dactylus
subequal in length.
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4‘: ;2Qg1;gbny.nov. Female
First anteana
Ihird maxillipcd

Firs peraeopod
:?9c:3n;é paraeoped

Third petaeopod
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Second paraeopad with bread D8813 shorter than

rest of aha limb; dactglua lung, tanering tawards the
distal and; thrice as lwng as pronouns.

First fan: pleon Iegments short; fifth and sixth
breeder ;han fine pravioua segments.

fiaduncle of urapad slightly longer ghan the
telsonlc samite, with tan clause: 3 Laws on the inner
margin. ondapod of urapod three-fourths the peduncle; 1:5
inner margin highly serrated with tan margiaal spines and
awn unequal terminal smiaess exapod slightly longer than
endowed Wifih a lang terminal spine.

Fhis saecles agrees with gp
in the prssence 3f 3 deep anv broad furrow'on each side
of the caragace. flu; thorn in differeace in the nature of
tha futraw hicfi is margised above ans belaw with a fold in
Q9 ;§Qgggg§g1g, where as in the present swecies the fur:;w
is margtned abvs by a distinct carina. §,¢;g§gg§§»a1ao
sesemblea 55 %;% dale in aha nature at the twird maxilllped
ana the peraeoasds but differs in tfie nature of carapace sag

uropods. ;his species can be easily diatinguished fram all
uthar a11ie¢ sgeclas by the p§G8GfiC@ »f a carina originating

from the ponterigr raglan of each furrow which runs towards
the middle of zha caranace an; by Thé dare patches of
niqmanta psasent in ,he furrows.
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Family Lamprnpidae

Genus 1 fitwar2  £1  4+‘ ‘ I.
«-4.  if  in 99.171-172*. 91.3%-9.
f1g.O33.54. PIQ4"-".3;

1913. 2a: gggggggg, Szabbing, =
‘fig, p.57, f1g.27.

1963. 4:‘ :»¢ %<. ge;;u§;gg, Joana, L K D t 5I  up
ggg§;;3g3 Ligg, Indian ucean, fiurban 33;, Ken 3039.

2 ovigazaus famales. 6-11 mm.

310391; reseablas J, 2g;;gg;dg from éaw iealand
(snnga 1963). Integument pellucid, paeudsroatrum ahnrt
ans blunt. Eye long with out leflaes. caranaca with five
teeth an 159 mid-darsal line p,9jact1ng farward followefl by
a row of denticles reaching backwards ta abaut the middle
3f the caraoace. Antero-lateral boarders of twe caranace
serrated. Basis ef first peraeapod with ;w1ve—fourtean
831389 on its nnieriar canvex aide; peraeapads 4 and 4 with
two segmented rudimentary exapads. T919031: somita lesa
;nan half sf the fiifbh pleon somite.

fintarctic. S. Africa, iew Zealand.
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>  Séflm *“°1°
19460  1;.   /\ _' V’  fiflp -51319; I_r,,,fl  fiflo

lo 99.133-ma. f1qsu3u4
' ca tv: iigfi, Indian gceau, Qurbaa 38;, §anbesa.L 4‘

3   -3‘;  ma, 1 hm71a'luf°3  6 537}.

Egafilgo Sarapace less than ans-fwurths the total langth
sf she animal w1;h ra;1cu1ate fifitvflfflo aha median Carina

runs {ram the ocular lobe to abgut thraeafourihs ha leugih
02 carapace. ?1eon lunger than cephalothorax. ialsgn
coxslaerably langar than aha peduncle af uropod. ?edunc1e
witn five slenaez spines an the distal half of the inner
margin. ielsan with five terminal eplnes and three pairfi
of slender lateral spines.

The immature male swecimen closely rasembles the

t;pe descriptlcno

Iow fiouth fiales. Eanmania.

Family flialtyllda

Genus Q§§i3x;;: Say
qh_ ,,_A .

Ii)    ! ' __ --3, '   1'
fig, Dpg6w5g643. figs. 53:61.

1913- .£..aI..L1.2..9.~3 *5 r -fitobbincs. .1 I 9 ‘ .
p3.91-92.
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m§§L;t‘£C  ifldiafl '~..’C$33°l. Lmrbafl 38?. 3"n'.£:'.*fl -30339
1%bma;ure g, 3.2 mm.

Famgge. Carapace inflated. anterzalateral angle slightly
indicated. Basis uf ;h1rd maxilllped distally expanded,
propoduo and dactylas oubequal. First and second
peraeopoas wigh well develsped axanods and Anita and

faurth with rudimentary exopadso Caznus 0f socana perasosod
long, one and a half zines longs: than prupodus and dactglus
cambined toga her {twica in Satan's dascrintian). fiaateziur
par; of telson long, with five pairs 3f rézher slender
lateral spines an; twe werminal spines.

¢;§§;;§ut;gQ: 3. fimerica. Straits sf aagellano
Genus Makrokylindrus Slebbing

% 7 % f   7 :__.V.  .__%__ (ilialman)

Calman (1911) aivided the family Jiaszyltdae into
5 genera mainly an aha basis at the length cf aha telaon.
Stabbing €191?) claasified the saecies coming under uiaszylifiae
conaiderlng the lvsgih of ihe post-anal gar: af the telson
ami he created a new germs  which has very
shat: pas -anal part. aacoscu (1962) identified a uubganus

depending up on the unian cf
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the third and fourth pedigeraus segments. which are
free in the subonua 9:; ,«. {he 9 agent svecies
which was origiaally ~::ieacr1b»:,»d by Calmm as j._;;_§,;_y_L;§_

{;g1g;§5;§_comea unaot the subgenus §gg;gggggg, fialman
identified anly ana lmmatura male saectmon, wwere 35 in
the present callactzsn bath Lawatura males ans ovigoraus
females are sreaent.

ggg§1;tvI qff Visakgagatnam, graund-tand and clay, 4;-6% m,193$, 4 g Q (immature) 3.8~4.7 mm and i w u. + 4
Lavigarousi 4.3 mm.

varapace unenthird at ;ho tatal lengéh.
Aatennal autch wardly indicated, anters-lateral angle
highly €Jfl€&V€o {he carapace has a suaerficial raaemolance
t, twat cf ug. ;he pseudormstrum acuteli
pointed. Langitud1Ja1 ridges faintly marked. Antorigrlg
on each side is a vertical ridge forming ‘a marked snoulfler
when viewed irom above’ (Cahman 1911). gcular lobe with
corneal leases distinct.

{he first nadlgernua segment chart, parply concealed
laterally. The ghiyd azd f$urt@ coalesced aarsallg which in
cfiaracteristic of the oubgenua. Iha f1;s: antanna claaely
resembles the tape descriptian. aasis 9f third maaillipod
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expanded distally and produced into a lobe which reaches up
to the corpus, with numeieus thlflkli backed plumose aetaeo
Exopod present as 3 knab with a few cacao.

Basis of first peraeapaa slightly broad at la:
proximal and and dlntally provided wl;h numeroun long

plumase sates. carpus. ptopodus ana dantgluo slender,
nrepodus longer than carnus and thrice as long as the
d8€tY1UIu

saute of sacand peraoopod broad at the middla,
slightly charger than the annex segments camblnea zagethar.
ulth nuerous short sates 93 the convex aarglng lachlun
very ahar;, propadus one-seventh of ‘he carpus.

fhlrd and faurth peraapodo slmllar in structure.

basis slightly shorzar than the remaining segments camblneu
tagothor. fieru half of nests, earpue less than half of
meruo, daetylus vary short. Carpu: has four at tlva plmoae
uetae tazmlnallg and propodus has one.

aasls of flfih peraeopod short, morn: longer than
caxpus, with three tornlnal setae an; propodus wi;h ans.

Telson var lcng. loaget uhan tfie last four ploon
cegmants comblned tpqothorg cylindrical ln fsrw, bluntly
pointed at the zip, with aut any shines at setao.
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Peduncle of uropod only half of zhe tfilsan with faur
very short aulnos. axogod mare than half of .he maduncle.
gagopod s11qh;1y longer than aloflod, thtefinjsintod, first
joint lmufiar than the ;;her twa cambiaeu toge,ha:. The
spines are arranged in the 3:66! 3.1 an; 1 anu one terminal
spiae. axopog, broader ;nan oadopoa, has five swings in
;na external margin aad two uaeqaal terminal swings an. two

Ohfirt seine QQ aha inner margin at the diatal part, bath
euapod and 9360993 are highly serrated an bth margiz.

(F1gs.2u and 21). fhe langitudinal ringea
on the lateral side at the carapace more distinct than in
male. Thu dorseuvantral 1aag1*ad1aa1 ridges lying in
between the lateral ridges are shurt an» Lhin ana ghev do
not reach the anteriar half. fihex viewed fram above .he
vertical ridges form a marked shoulder as in the males.

Eirtt segment 3f the aeduncla of ;h antenaula lfiuger
.han ascend or third. aaln flagellumfiwo-;o1ntod and accessory
single. ihird maxilliped with cut an oxood. carpus
;erm1na11y has a lung pluose seas. The ex enaed loba uf aha
basis has five long plumose oetae.

Third and fourth pdigorous segmeazs uni.ed.
Peraaonods similar 20 the; of malé. #1933 longer than
¢epha1ath3rax including ;he telson. The fiotaunodian keel



uviqerous female





‘Vi lllialétil (CB3-mm) '
asvlgeraun {amaze

a. portal view of caxaaaco
b. First antenna
4:. %:‘h1.rd rnaxllllped

d. First peraoofiod
0. Second pa:-mama

f. ;h1rd peraaaaod
9. Fifth peraeopod
h. Uropoa with eclsen

1. Kg-g





-3 seen an thn f”; t ta fifth wleon aoitas. Fifth
nleon smmite slightly lonaer than the telsenic eomite
"which is in turn sliwhtly widennd at the nnaterolntersl
fiidflg

Telgon twice as long as the fieflunclm Qf tha»urofiad.
bluntly nointad mt the tin. without any amines. fleduncle
has six en?nes on the inner m zgin. findonoa of uxond
more than half of the neduncie. first joint louver than
the nthar wa. tha guinea are arxanged in the arfier 5.2.
and 1 and a long terminal swine. enema little shorter
than’endepcu with twa long ta minal amine: and five aninea
on the external margin.

15 m tured ova of G.3 mm long rte seen in one of
the cviqarous female.

Eififig iflflififl Qfiflfifig Eflfbafl flay, £93 3389.
I damrsged

The vwole bedy ?$ cmverad with numezfiua tubwrcles

anfi guinea. fiaeudoroatrum sfiertg with tw as three 1004
awfineg anfi numaxons abort gainer an its 30:69:. The
lfiternl sidfis Q? the cnrawace fixe alga nrovified with



numerous spines. All she five pediqerous segments free,
third, fou:;h aux fifth with paired miaadoraal blunt
3910880

fiaraoopods slender, basis of first peraeupmd
shatter than aha coaoiaed lengah uf athers, wish numerous
salnes on its canvex margin and glumasa sauaa an either
side; carpus. propodus axu aactylus sub-equal. Carpua of
oacoud pcraeopod lungs: than prapoaus and dactglus combined

together. 33599 of paraopods $~4 wizh spines an outer
margin anfi plumage aatae on he inner margin; basis of
fifth peraoapod devoid cf spines and alumnae aetae. ?h9
first five plaan somige with paired midndoraal blunt
spines as in pedigerous segments. Jramods broken.

“mm  Wm
*?mIQ

”??“”Wfi salisaxsaaa Rom?» én

1{;51¢  ":- .. _. V1?“ .

1916. ii-a

an ‘-,- vu-V -;

i)8I‘t-8 QC-4' p.3-U5.

_Qg§gL;§gj Lufic collectiog, Lat. Q9°4J'4. Long. 76°22’E, 50 mg
4.11.1963. 1 U 3.5 mm, Vizhlnjom. dredge
collectiaa, 24 m, 25.4.1959, 1 3 2.5 mm.
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9!! Cochin, planktan, 1; m, 2.4.1939,
2 ¢¥ Q (3 avigerouo) 1.9-2.? mm, 3 immature
Q g 1.3-1.6 mm, 39 mg 1 ovigerous ¥ 2.1 ma.
uff fiachin, planxtaa, 3g m, 5.3.1982, 1 ovigerous
g 2 mm. 15 m, 22.3.1932. 1 _¥ 2 mm.

€;;=x.w,,%L:;e a carapace with ant any ebllqua lateral
ridge as 1n type description. Shot: ha1rs ara seen on the
surface of the carapace which is slightly unvaa and
there is g shart langitudiaal riége in ans aid-dusoal
regiun. Third ans fcurth pediqorous segments combined
togeaher. Toloon twv~th1:a the length sf paauncle.
Peduncle with e1qht spiaos. Uopads claaely rwsamble the
type fiesctiption. iha firaod pouch revealed 16 eggs.

3g;g, ?0dun€1e of urmpod with sixteen cgines. fisst
joint of ondopod with night spines. secand with threw ana
third with two spines. ;xopod llttla shorter than enuapod.
with ant apinas at Iatao on ;he margin; terminal spines
p£@.@flto

Genus é, JY1’fi :_fl fialman

1312-   Cabwu ?‘ E
5;,  pp.605,£'>67, t1qs.~91-99.



1912,  .   isacbbing,P9145:
1913. t % «, ~ ‘@5353, gtabbing. *2

pp.m::...133, 119.33.

.., Ac  % ,5 ,  as   » 3
I %P\fi/:1?’ sf.-09¢   °}.°L.}?'%-,3; 91 17052;)  /I‘2 G C 4 mm, L3‘: 26 Ju'Hg Long. 31 49'?’ 4 Q

4-6.4 mm.

fieranapoda 1-4 wlah broad bases and wall develaoad

canned. fireuanal partian at ;he talson shorter than
goat-anal portiun. fiuat anal poraion w1;n seven pairs of
1atora1°ap1nes. Peduncle cf uropod long with twenty four 
twan;y six 393000 on the inner margin, the postatlur
twine: being arrangod very closely. ielsan thtaa-fsuzgha
the peduncle. exopod ad endopod of uropod more than half at
aha paduncle. Jusogmented. emdopad longer than cnopad.

,he spines arranged in the aréor 9.5.5. Exanmd with four
inner marginal zpineo and three unequal bonminal spines.
Fan: ahort_setae are seen an the external margin.

% ; T: 9.5. ameriaa, Casca aay, vineyard Sound.
P103138:

7?"  ,. .  ._ _§3;‘g3;gg,Raha and Karina
l‘%31«-  simian.

:2.» m.s9-63. fiqcsgéo
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mgugs area. Let. 19°£:e6.“B'3%. mag. 91°16.2"s‘£. 13.8.1972
1 g 2.2 Mg Lat. QQOKJDN‘ Long. 81°57'%, 9 g 91;‘
2.8 mm, Lat. 29%;-L&L}%;.';*i4. Long‘. 33°2<.‘%;'a;. 23
2 and 3.3 mm.

§gg;g, Sarapaco more at less hexaganal in dorsal view,
about anouzhird at the tatal length, hlghlg granular.
psouorestral lobes praducod hmrizaatally. mcular lsbcs
distinct, visual elements indistinct. 3131: af thixd
maxlllipod axsandod distally. first peraeapad very lung,
basis loos than three-quarters of the ramaxninq segments
combinod. Basic sf socaad paraeaaad brad with short sets
on either side; carpus with seven at eight teeth an its
margin. Ielsoa slightly longer than peduncle of ursaod,
anterior praian brad an$ pastortor pottian nartawed with
tan maize of lateral spines. peduncle 9? uropod with four
apincc. andanad ahroo jointed, little longer than exopoa,
firth Jain: lanqar than ;ne root; snlnas are arranged in
;he aria! 2,1 and 1 339 a stout terminal spine. Tha
external margin at eudupafi with tw short 331393 nae an
each af the ae¢ond and third segmanas, enopod with three
unequal toreain a1 spines.

She species has been cullactod from ;he Gulf of
fiOXi¢Oo



4. EH31" H1330?
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Euacaa occur in all seas. ans in same enauaries
and also in brackish water. The majarity inhabit the
shelf waters in less than 23; m depth ang teas are fauna
above lowbwater math. they have been racoraod from all

latitudes. probably the largest number ef species occur
in ttapicel coastal waters. Studies on the distribution
of Juacoa (Jones 1969) ahaw that the shallow watcr farms

are very common in aha Pacific coast espociallr in the
.5 89311930 WQCOICQ

Cumacoana form an important fauna! component of the

deep sea benthoc of Atlantic Ocean. They have been
collected tram depths extending dawn to 755? m prodomiaantly
fro vhg temperate _ éorth-Atlancic and erase ghe equagar.
& good number of species are d1atr1bu;od in the East
Atlantic especially of! J.fi. Rfrica anfi Aed1aorranean~Sea
aux also in 3outhorn Atlantic eff &.w. Africa and fimricaa
tropical waters at Flarida (Caribscan Sea).

fiery little is knswn abeut ;he dis ributlaa of
sumacea in ;h3 fintaretic raglan. aua a number of annexes
have been racarded from the shallcw regicns nurth 3!
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sowzoaland, South Georgia and Race Sea. In the Indian
JCGEH they are canon in the inshore wazora of east coast
at Africa, fiest and east coasts cf india and ?ak1stan,
aalaya coast. singapcrn straight and west and sou;fi coasts
Jéf A%.ICtr5118o

Ihe comprehensive aurvny on the distributiwn cf
Cumacea by ganes £1969) reveals that the South Atlantic and

s5eu—th Pac1.f1c are the two major areas {rams where large

callections sf Sumacea have been abtaiaad. iven w1;h the
rich collections of finances frum the coaot$ of India,
Pacific and Aalansic uceans new examined. unly a1 incomglete
picture of the distribution of cumacoan fauna is available.

The distribution of 77 auecles of gumacea in the

present cullections are given in iablaa 1 and 2. qt ,hese,
41 belong to aha family Bodotrlldao with ;he gaaura gggggg,
as-ggdg§:.r1g, g§}_a;gp__1_g and ggggm well roprreaesxted. 3 belong

to the family Leucanida, 26 belong ta the Jannas;acidae
with :he prominent genera  V , Cumella and
lQgg2g;g§g;g, 2 ta Lanproaidae and the test :3 Jlaatylldae,
The present studies raveal that ;ha htghes; density of
cumacoan population is along the East coast of fifties,
Inaian ceasts, Fhiligmine coasts ans mid-Atlantic caasts
(Gulf of maniac). The fully Sodotriido. characteristic
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c; low latitudes seams to be well revraaented in the
Indian coasts and East Jaast of nfrtcaaKurian.

.. Salmavs,
and Kat tan.~

v-qCK ' -  .  _ 5 V ‘h ..  ' .-A. - ‘V 4

Kemp are restricted only no andian caasts and thair
abundan¢a is in the caaazal areas. s%oat of Lhe species.
which are fauna along the Indiaa caaogc sham their closest
affiniiiao with tfiase from th@ Gulf af alum. £9
Calmamgg. ggbj,-53;;   fiiaman,
;..;=.;g],n2;3  paman, j._:_. , Cflléflfiflg 3;. g;.35;:__:_;g:.g
Calmaa, jg ‘¢g[a$g ;u a; g%§$£§' £5’ % ? )
1;g5g;g;;§_{Ca1man) which haé boon previously recnrdad frxm
he ("suit :32" ;;3.a::a are f-mm} in be diaizribmod along aha west

auu east coaata af Iadia. uf these gp
am: 5..  have been ream.-nod tram éanfiaszmi «.a1a;~:=zds also.

3, gg§;e3;§, previously kngwa from Gulf af aiam and ,e:a1a
cams: and _§_. gflg s-ialzam knssm frmn aha Gulf of isian are
now-recorded fram aha Rad Son.

anly very few species which had a aroviouc distributias
in iapanoae water: ans ?aci!1c coast of fiust;a1ia nra observe:

from) the i?n:ié.an C-388138:  3_g_t_g Ualraaa ans! 3.  ‘éolman
with a wide distrihuzien along Japan, Vietnam coast, aurmt
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coast, Ciulf of 31am and :9uwa:2an islands are who recorded

fraza the 23.133’. coast :>f India while‘ 5;. agg; {;.li.r::.:'ua::)

previously rec-grand anly from ..m;,>m mast is; mm 1*-ecsmed

from aha .’:3.i‘i. cxmszz :9! India.   Halo,
3;. 3333153 34319 and   ;~-ism fcmnd in :..he
Pacific 36%;: at Australia, ate observed in the cellectisns
{mm the ziarala 6.333%.

‘fhe Oumacoa of he tz. African ceast ahomd rslose
affiazitm-s with t':ze cumacem fauna cf Australian ami

=h11£p=-Ina manta. :%=.+2any pf me species which wara

nweviously reeardod from whe Pacific and indian »ceanLcaants
>;>f 59JI'§ra:f21.13 are found t!) be ist.r1bu:.ed alsfzng; iilw

Lg. »f§_fr1c_ap_ caaot and also is the and Sara.

; rials,    A % Lgsgg dale,
34319 and   ésala wifich we:.e
praviously »;«5.s:r1bu*z.o& in my South wales am: iasrnania

are naw fauna an aeeur in the uurban say (was: cjsat of
iafrica} while  ‘
tram eew -':~3au:,h files am: i2uoonolun;: has a wide d1su'i?:3ut1a:?m

naving recorded from %a1aya caast, asst c est 3! fifracag

am :’h11im-sine «aspects. 3. %g,_ riale. g. n 3.: male
ans:   zine: which were ;:rev1uus1,‘ know
only from the faustsraliars caaa"cs hava mw been mcoxcied {tom
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aunt caas; of fifrica. {Camera island, Madagascar)
Lfiingapore ;t:a1gh; an; Thailand caast. 3, dala
found praviausly distributed alang ;ha 5. fiustralian avast
is recorded {ram fiaiaya an; 9h11ip~1a> zeaats. figggggggag

‘§g3;g§§§_fia1e Ina g3gg;;g:e

speelos cecwriaq in 5. Australia and QM99331Iflu are

absorved frsm Red sea ciao, while 3, u;ggggg_$aLman which

“€810, bath i;'}<3~::2-r’a¢1I7‘Lf.C

wag kngwn from.:he Gulf of 31am and 3. fiuatralia is new

fauna distriauzeg widely in the sad $33 an; along the
fihilippine caaota.

fine praviaua racards of Cumacaa 3f aha faily
Aannastocidae sham that it is poorly roar santed in the
Indian JC@lflo an tfie present callgctians yielded a aumher
of auacies tram Indian Gcean which than affintzias wxgh
thase sf £59 western pawt at the ?acif1c &caan espoelallf
frcm Philipfiines. Gulf of éiam an: fiant emast of fluatralia.
asst af the repxesentazives 3! ;ha gmnul
the presea“ collaetiena were férfiflrly aistribu ad uni; in
the Gulf cf 31am in ana11ow=dapth. 514m aha pzeoent a udiea
1; is sbsorvad Zhai 333: cf thew have their distxifiuiian
extended for oyme distance eaa;ward am the ?h11ip;1ne caaste.

{hey ate else wbaarvad fram aha éllaya caasz, $iagapare
gzraight, fleet fioast at fifrica ax; fled Sea.
gg5§;g3a_Ca1man aha &. jggggg_Ca1man Rnawn prgviausly frag
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aha Gulf of Siam are nuw absorvnd along tha fihilipnlnm

-'-lalraan. __3_. g._5‘9;§:‘ ggug iéalzaan,

is  Calman and 3,.  *~3a1rnan also r»..:*c:);-aim} from
c=::zas;,s whereas as. __a_.

:ha Gulf of 31am are at prefiant nbtained fram tha aasz 836

west ca! z.m: iadian .2cean. 4. ~;3a1man, pz.av1=;>us3.y
abserved ant; fsom zha Suez banal glndian sceaaj is naw

fauna ;o be distributed algng the coasts £5 Singagmra Island,
fihilipplnas and Gulf nf éaxica.

urine ’fho*==~so?*-   éfiale &“%<=*
Aéilm-ézr;-.o.r pg-aaviauslg £'i7?E€Ifi§"%.‘J'r“.?i3 from

Jewzaalana are new fauna ;a be diatxiauted in the «sat uaast
sf ingia, fied Se an¢ fiast yeast mf flfrica r9spective1:.

31L gr;gn§§;;§ valmaa sag 35 ggggggggg iL111jaborg)
which ware distrihutafi at 1£¢-£173 m gepth off §.w. Facific
are mam recorded frem the fiaat Coax; of fityica {fladagascar}
3';  mg

{no praaan: aiuaiea reveal .hat some of the cumacean
species previuuslg racnrdad fram ;ho atlantic acacia. 4:»
have a side aistribuzian along ihe ia¢ian acean caasts. it
is alga naaed aha: mast uf “ha smacias previously describa
fram fialantic region wre frag the Jorzh fialantic enacts.
:.éed1t9rra:u;»m am: Iéflfit coast of £'wri.ca.  of Lhe species
in the present collecziong especially abuse from ;he iaqiaa
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fiecgan cgaatg ghgm coxtglysz refie:i3blas‘i¢8s -1'. the emaaceaa

fauna of A:1an,1c ficeaa especially :hace tram the
flefliterranean Sea.

éiarss  4*m=n a9-*=* 3.»
$ars are foun& as have an exieaied di$;rib:1an frem

:‘z.%edi:;;etra:}ea:'s -- %3.::rt.h Atlaaztic rfi»r;i:.;m *1-:.‘;a -~"5¢#“é*o r;:;>.4::et. :::3f

zg.-?;<>r\;.acj3u} _i,5;yg_9_:; an

% W * ‘ 3 &é£E£EflhE ”fi?9v
-. _» ;ug;gggdg ;L111jeborg) and g; gggbrg éars are

fauna ts b gzstributau alsag the vast uses; of flfrica

1:1 :.::.ia where as g.

"' :1 f‘ .<."i« tafiars, @333’

eagecialls aff wossiwfie-saflaqascar and ¢urb¢n flax.

a few species racsrded from ‘me Indian wcean in the

prasont callectians shew certain afflnitlas with taxes of the
ssoush Ms came‘: at‘ e~"=.fr1ca.   31::.amo:'.

m_;§_m__g_LLg ma   ace mw obaerveci
from swath aadian caants. gyyigggg. §a§;;§ ;;4;§g1g and

g;g§£g_pr9v1eus1; zscsrdad {rem the mouth west
cans: of fitrica arg new abaerved frxm the asst ¢:aat if
£13133;

Cmmacean fauna la rich in the wwszern part of the
Atlanaic Ocean wspeclall‘ off asst ;ad1as and Gulf wf aexica.
aha present eallectionz yiéided some séacies {rum this

a mi  t.£a1ma-rt, 3.
xi-als:-sat‘:

regiax. Calrraan,
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ich were aiatributad farmarlg ia he wast Ladies and
Sarinbaan fies are new racarded tram he uulf sf Jaxica
shwwinq an exteadad éistributinx tg arda the neat.

mtumtm 3a:‘s m~J%  WW1
previously knawn fram "we Jarwav coast are mar recordad

Sans

frcm the Gulf af fiexica. ’j¢.da;=};e.fi i
£w=:Iha am marten, 33;.  fiadha ans wazriian and
g5~ tn 1 gt;gg§;gg_aadha an; Kurian are the new snacies

zaakea
aalman which had 1;; distsinutign in the éorzn neat & Ian 1:
r?caruad {ram aha Galf at Aaxico. gnly S *'

éfioadhale) 13 naw callactefi ftam ;h% Host doast 9! india

; gggpigggng xalman

previously kn an fram the saraiac at waqollan £3. mmarica,
yauzr -ms ::=:;u;.c?‘2). .,;—.z.a11.ax1y z:

ht1an;1c caasa) is new callected from uuxban any {cash
caast of quah Africa).

Besides aha three new species recorded fram fiulf af
fiaxica six new sneciea are recorflod {ram the infiian coasts.

;(;t~+g,1a ftam the mast coast of Endia {¥1sakhagafinam emu

i’°1’*3°“‘¥3V°)§   is Msgg and ?
;g§gg5g_fram South west caaat of indie (off aschin).

-us af aha 77 snecivs described, éé saecies cccur in
she In;ian acoan, 37 in ;he Pacific and 26 in the fialantie
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access; 31 species are Irw:_2a-Pacific and 13 occur bath in

Inxiaa Megan any Atlantic Qceaag 3% species are nawly

recorded frum the Indiaa uceanfi 18 species are ractrictad
to the Indian :.;c.ean alane. The Iaasian wean sp=nc1es% ate

112    %<.uz:ian,‘Wins  %

1»  %=.i4    . L «;>..mé;...
me. .1» é.n.f.L:s.u:.%f«=21ea   dale
mggg up. mv.. 3;.  up. nasv. an:    %
gg;;gg;gg3_Kamp. Tha pat era sf dietributisn at Cumacea
along the Lndiaa Saasfis is given in {sale 3.

1? gggggggmbaalman and fi?1ueL7;p,=

Canaan are restricted ta ‘:I=*ac1£1e moan. Mm spucies are
restricted tr.» Mlmttc «mam of which 5 are new records.

Radha and Karim,
33,. magi was and Karim.9-  981:3“:
g cntman, Q. 2;-mg fsara.   A  . «*
Colman and 3;.  fladha mt: ;~':u::imo

ihey are ?;‘
9  Q?) 3
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mnly 4 opecios aa found.to bw distributed in all
. _ ;gg3gggg_flahman,

ggkkmmmig {Lil1jab3rg}

the threa aceans. §hey ara :» %.H319; ;
and Q5 guggang éars.

To atudy the rag£an wise d1s:r1bu;1¢n of sumacea in
the fiarld sesame. 3 zonos namély fifrica. Scuiharn fitia.
Australia and 3. ?ac1fic, mast Asia ixarth Pacific ucean)
emu &t1ant1c »¢aan have bcea iienzifiad. %u$ sf ;he 7?

smacies in the present callectiona, :5 menu: in the
$mu;hern Ania, 3? in can Afriean Coastc. 22 in the Atlantic
¢oaa;s. 1% in the hatralian and 3. fiacific Caast aa» 17
in the :ast fisla (fiarth Pacifia gcean).

in the African finance. the maximum number cf
smecles nccur in the fiantorn fioaat and 131% in the aowfnern

Soaat. It is also noted abet the majority cf the snecias in
the E. African fiaast bulang to ha faily eannaatacxdao. in
ihfi Souzaern hsia. the maximum number af naecias mean: in

aha érabtafi 393 d 357 of Bengal. fiajarity at them are tha
repreaenzatives ef the family fiwflatrildaoa fies: of (he
species in ,his r qion snow wide d1s,r1bu§£an along the
Arabian 333. Jay at éangal ans luau-Qhina raglan.

in the Australian fioasts ana 5. ?acif1c. there is
a mara or less unifarm wistributian of Qumacea. Family
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floaotrildao is last and flanaautacida predam1na;e:.
in ;he East Asia Cfi. Pacific Senna) aaximum nuber of
npeeias accur in the fihilipplne ¢§3I5$o It is also
noted ahat only aha 5 app. scan: in this region.

in ihfi flzlanalc fleean majority of th; ogecieo
occur in thc Qulf of &aI1co a north Atlantic raglan.
unly an species is ptasent in ;we 3au;h of Argaaaiaa.
aap»¢s&n;at£ves af ;he families aodtrlldae, Jawaastacidae
and alastylidaa occur in these teglena. The dittributian
of Lhe species is given Ln_Tab1e 9.

Eeventy one species of jumacea have been described
50 fat clung the Znfiiaa 303328: To study :33 rwglsawlse
digtributian, 5 same: namely iorthern érablan Sea, Laccadive
Sea (iauth of Goa), East flaunt sf Iasia, Vinakhapatnam
ana Earth; Sagt gaast of Inaia. Sauah of Jisakhapatnam and
Andaman and s1¢obar Islands have been idoatifiad. ;hrea

families namelg fiodetriiwaa, Wannasaactdae anw qiastylidac
are raprauenaad alang the Indian 4oants. aha maximum
number at sweclaa £46) occurs slang the Laccdive éea {Santa
af yea). 13 a1¢ag the eaaaz Santa of visakhapaxnam. 17 in
gae aaaaman an; iicobar islands, 1% along :53 vlaakhafiatfififi

and aorta am. 3 in ='_:nr.-3 ;*i<n:..hez-n 5*ra::::'2. ;~. '*‘.-;:sa.

occurs in all ;h$ zegiane excgpa icrthefin firabian $93



While mam
occur in all the reglans except Jortharn Aramian $93 and
Andaman and Jicobar islanfis. ,9: cf the 11 awecies,
hither to tecorded, 46 tmecies are represented in -he
pzeaem: ¢O11fiCt1gfl3¢ she &1«,;1buwiqn of aha sgecias

recazded {ram the InJiam £aa3;3 :5 given in fails 3.

fha candies an the d1a;ribu‘1an pa€.ar2 of the
77 afleciea of qumaeea tram una £ndian, flacific and h;1antic
gccans bring aboua the following significant factars.

£1) Ina cumacean fauna of Thfi £ndian caaats @399C1fll1f

the camber: cf gha family godotrlifiaog shew ahelr
affinity wtvh ihuafi at the Gulf of 31am.

5?) Ehe cumacaa from the east coast of fifrica sagw
af£1n1;1es fiizh ahaoe sf australian anfi Philiawinu
GOECEQQ

£3) Eh: aaecies of aha family ¢annas;ac1dae are scaco
1n the Indian coasts zhnugh they are widaly distributed
along east c ash of fifties, fled 33, fialaya Quasi ans
Singapore Straigha, {hay are must abundant alang aha
Philinninm e;ests.
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Ihe studies on the bathymetrieal dtstribuaien oi
the present cellectiona reveal that majority of tho species
of Gumacaa live in the shallow waters and 3983 the battam.

float of the species collected from aha Indian caaata are
from lu-6% m dapth. while a good number of specimens
callected tram fiast Guest of Africa are from still shallower

depth a«.;.3-10 aw).  guni was callected in
large numbers from the intertidal candy coaa: of Portonavc
_{LaCi Coast of ina1a). Qnly ton species have been got
{tom a dop;h meta than 63 m. {be family fiodotriidaa, well
represented in the present co11&ct1ono. occupies an average
degzh af lunfiw m. the repreoentatives of the genus

_]_ 4i.§ of aha family dannastacida generally scan:
at very shallow depth {u.3~15 m). ant 4, gag§gg;_fia1o
occupies a greater death compared to aha pravlous records.
;he gumacea d1otr1bu;ed in the Red Sea 8133 occupy shallow

deaths. in ;ha present col1oc;1ano July a very few species
are restricted to doener regiant. §gagx;ggg§g_g;;ga3§L;g
Salman and Q5 ;gg;gggg3,{L111jaorg) are distributed at
2135 m death in “he African ioaet (eaat comet). g, g§§:§tg1;§
had a pravlous recard cf 66-14¢ m death fxom i. ?acif1c
while gp was collected fron various dew;hs between
@»2173 m and is cansiaored ta be an inhabitant cf the
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shalt has slope. IhouqhJgg§;g5g;;g§g§,oPfis are qaneyally
distributed in thé daep sea. tha single epeciss

{ ) 3; gggflaggg {.:a1.man) r9pr«ase:1;ed
in the prwsent collectlen is from a meath of 4uu6u mo

4.3.

Cumacea are arue bettom forms, though the adul;

malegzgaxely females of some pvocios may be fauna at times
swarming near the surface. especially at night. éany of
the farms are littoral or subnlitaatal 14 their occusrewce;
but some of them are observed from deep wager also, descending
so vhfi qraataat d8w;h explored. But in general, aha? are
benthic in habit. {hey spend.most of their time at the
beaten, where they burraw into aha swrface of the sedlmeni.
fiust af tham arc csnflned ts the sof; deaosits, but some
snecias accur in seams sf various grades and a few are fauna
even in fine gravel. gn recent years ahera have been
controversy as to whether cumacaans are easantially
planxtonlc at banthic organisms, as many sueclmens have been
cellecnefi in plankton hauls from many paaut of the world.
gut many soalogiszs arm 0f the fipinign -hat they mecome
planktanic unly during hauro of darkness and may aven rise
LO aha surface lfififltfic this is pravaa by aha zact aha:
during day time uhey remain burigd in aha oubsiratum, but
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towards night {all they leave their burrows and swim
about near the surface of the see, when ;he; at; aften
caught in plankton aoao.

Ehe study of .he ocalogy of the cumacean specimens
abzainad b; the International Indian xcsan Expedition
depaaited in aha amithsoaian lna.1;u;1aa suggesss that ;hey
are mostly benahic and obtained frum gee inahare waters
of the east coast of Africa. fled sea. malaya Soaat an;
3ingapare fitraight. {hey are abunfiant in a fine sandy
botuom with a small percentage of silt and are rare in
coarse and fin» muddy deposits. aomezimes zhay accur in
sans wfiich contains sofa and hard corals. spanges,
fiarggggum etc. ignnagtggug ggbbggflg ialman in the present
coliectiana is distributed in large numaarfi in such areas
like fialau Hantu {3.w. Singapore). ;he benthic collections

£4319) s?1:>w that 1:".
pvefers a sandy but on in a vex; shallow iepgh when the
from he Jed Sea (*

wager tense azure is 2g.5°C. The area is savored with

patches of gggggggggy The cmacean fauna 9! east cwast of
Africa .Jaao1-an-aadaqascar, Oucban gay. firauw ,amuro island)
is enmpagatlvaly rich and its ocalogical habitats are
‘Intertidal rocfis. large masses of campacted and geek, coral
and rack patches an ;he had sandy b9t,nm, seam flat, dead
coral anu ccral reefs‘. in most cases thw type of sh;re is
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sandy, muddy, rocky or wizh mauqravesg goat of the
auacimana are sbzalned from a very shallaw death
gsusai-53-Qadagascar area) 333 they are very small in size
alga. 3ut some cf afiflm are capable sf living ax qraac
denghs ani 1» the wrasent callmegiums aaecies ~

:1 g;§g§;g;;1_Galmaw,_3, ~:da iL111jeb0tg)
were aiscavorea fram 2125 m. off wadaqascar. fiowaver,
frnm ha prasenn data 1: is clear that ;h numbar at
specimens decreased wihh incraoea in depth. Yhn taxonamic
stuaiea reveal that Lha fanilg éanaaswacidaa praaominazes
in ahase areas aagecially in ,ha Aoagalnvtlle galana
iérowa fiav}. h%s fialman in ab erved in
maximum abuaaance in Palau iancu while ;.

;;m;gg;g Sara era seen ya larga numoars in
émsax-3%-wadagascar areas.

ihe gumacea ab.a1naa from ;he planktun callacaians
during tha Int&rna;1una1 Iflfiififl flceafi fixweaitlon fram ;ha

kest ficaat sf Iniia, Rakisaan anfi fialaya goas show ahat
,wey occur 1» nlanktan anly in the night collactigns fram
wfie inshare areas. The Latal abeanaa of gumacea in Eh:
iwniaa ycean gtaagard Callectiaas (Ewan. 3) in “he cyan sea

aurixg gay 35 well as night shmwa that ;hey flay net survive
in ;ha uppe¢ waters fer canslderahle length 3? time.

aha areas gf greater abunda1ce of ;uuacea is naaicafi
along aha west coast af Inaia, extea lug froa duj&ra: to
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3090 Samaria. Fully fiodotriidae predominates here.
;% ma *% :L% 1 ialmaa is swan in its maximu

abundance along the 3.fi. Coast of India.
{?immar) is also well represented alang this caast.

A study of the cumaecaa fauna of aha Vizhinjomu

Irivandrum ragian {Kora1a feast) shaws zhat along the 3.w.
Coast of in4;a no other qraung is we *ui able for ihese
srgantsms. ;he b t.om deposit of Vizhlngam-irivandrum
inshare raglan is composed cf fine sand mixed wiah a small

percantage cf silt and caleareaus fragments. fligaguqg ha;e;
Qalman an& ggggggg bggvgggg Hansen

are Lha cumnon sfiecies of cumacea alafig tdw Trivanmrwwu

gurian,

vlzhinjom region. zhey occur almost through out aha year

rzvoth in planktan and benthos. '3. nag; is ccmsaun in she
Vtzhiajam region from august to uctober with a maximum

abua%ance Ln fiéptemherg £9 §ga£g§§;;§g_has a maximum

intanolty in the Vizhtnjom Ba; tau apes sea between 15—3g m.
it is a common rumacea with a wide rawqa of dirtribution
in Zhfi 3.". .o¢st sf Inaiag the maxhmuu aaun ance aging
dm."*i.n!; ..:an=;ary %ara%:;waan 2:3-3i:3 m riezaz. .

zhe uiurnal variazion in abundance 1% Very such

prominent in lg §5g1;2gg_ana very of;es maiaa are seen 11
large numbers from qanuarpuaprll. The males 3;; yaung
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females $f‘g. gggviggg swim an at close an he surface 3f
the sea aau flaat esweciallv during night, but auxin; Jay they
sfim tnwards tha apt um Bfld rvmain suriefi ifi Tfiw fina silty

sand. 3. sigifis -.;;a1.-max: ans; _L.

wb¢erved in large uumhers in ,he Viznlngam rsqiaa.

galman are also

Aeprasentazives sf the genera W£CWW3'

are fauna in shallow water reqiana off fiacfiiu.

.,alzr';as*s, L. gag In; Page as»; _g._.

iu;ian are seen in large xumbars. ‘Q. .. 3.‘ ?)¢.:'i:‘ if

cemmun spacias alwng the aachia Noasa wiih a maximnfi aumavr

in aovembar. ;. 13 seam aaun.an, gaging January

Eebrubrg walla ;. asgears .1 augn out ;he year.
ar§d;§g;g;;§ gugiggidgg Knnp,'f1rat c311ec;ea frag Qhilka

lake wnen tha 's9wcific ggivity was lowwu no 1om15' anu
l$;ez firm the sea off Trivandrum iaurian 1951) has been
new abtaismfi fram off inchia éuring fiurchnépril within

1«-2“ 5 an; fr9W Viamiajom duglng A9311 gi.fiin $4 a when

t-‘rm 9&1 i:‘11’a.y *.«.=.:“.:::5 ca. 35313..  Wafi previously
racsrdafi frafi ¥@11 lake an; new 1. has béen ccllrcied from
in: alankaow samnlas off fiochln. This lqgigaaes that

Va 1  am: 3. Qgagggtg can snrvhve in tha estuarina
-.-:',1;.i :::se.r1:::3 c~:::ad1:r.i;ms 8'-"f.-C3 they can $.:;s]..f? a -2‘: a w%;=:2a ta:-aqv;;=L

5? salini v.



rnaximum abundance of uumacaa.

169

Ihw abundance of Cumacea aloag the 3.&. fisast of.% ev , ,
in 2a is not less. The sandy and c1aW\gr0unas of:
iisakhapa‘nam W1 him 4g.6¢ m dgntw yielded a gagd numbar

-‘.31’-'5 3;:-eci.:'m:->ns. I31; f‘Lfl_'+:-.-:  i"a:g<»’: an-d  R *4). .9 izlififfif‘

} figzgggggg iflalman) are the mast cammon.

;h£ intertidal sand; grsunfi 3f fiartwnhvo smwws thfi
fir sash 3 as”:-£3

aurian is th: smman fifiacias an 1 baa been ahsarvaa in
anunsanca in a sandy sun-.:atum in associaaian wish ;he

mysis wggtrggggggg §;gg;ag§ during 599 gnaw: when Una‘
Lfifipm azure is 28.S°G anu 331131,; 33.7».. h maximu number

sf 7b4.w spacimens/mg has bwan collacted when uha aaecies
Jctfltrefi at its peak. she lane: Hummer £2 n9-ic9d in
éovember when uni! 1% agecimans/m“ has been abtaifiefio

L is alga nwted that Jumacea can aarvive in brackishSvv-*1

mate: area 8100 thaugfi they at: cuasiaercg zo be essaa.1a11;
marina. The ¢umacea of ;he banthos collactian fram Vellar

estuary at Partanuvo suggesie ;hat in is a gnod habitat far
thwm wheru ghere 19 a salinity Vafiwtiufl af 931? §§.43-Q7.77%o.

Vera llttlfl 13 known amen; tfie cumacean fauna of

fled éaa. Tho Qreviaua rwcards era by Paulsou 21975},
aaasman i133u}, Lomakina (19%?) a:% Aacsscu and zuradian
;1373). Frsm en» 9 eaaa; eallactiug it 15 team twat abmcst
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all snocles cwllacted from fled sea are frwm shallow depths

and thay hlv: an Indo-aes; fiaciflc affinizy. .he plankton
gllectiens using lifiht «£39 from p.5 m degah aaar Mxied 51:

Island (lea aea) an; norlzontal Dlankton from gasaawa channel

{Red fies) }1Q1dGd a qaod number of $DfiC1m@fl3¢ The Sorallina

fine land in éersat lblad anfi landing bay off éntedehir
lslana {dad 398} have yiolded a canaiderawlfi aunber sf
sneclmeas. fagilies flaxgtriidae and sannastacidae preasmlnxte
in aha COIIGCEIQOSC éfisntaguj has its
maximnm abungance duziwg larch in the alanktan from a.5 m
de ah off .utede$lr island.

{he guaacea fram the VhLl1p»lne coasts are essenzlallv
nea;h1c farms frum a substr: am of corals ana unset mawqrova

v@ge¢atlon. The §rsat gantacruz lslaaq an; gambcaaqa wheze
uumacea are gistribuaed in larga numbers, ara filled with
algal masaea, whereas in éacol Island, cor;a1n parts cf
Jamboaaga 334 fiulu Archlpelagg the sxbstra um 13 preuominantly

sand; winh ,hln film a: mug an: rich growth of mangrove plants.
;n1y a single family, iannantacldae, is Jb$G£VGJ frag the
Rhllinalnw enacts in the presen. siusy and ;he repreaau;atlves
of thy geaera ;§§n§§%§§g§ ans gggellg dominate. in the
Philip inc coasts the number of 92 clmeas is lesser when
comgeraa to th: lamina mcean ceasts an: thv moderate
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abundance is observed in 31u Archipclaga, and areat

fiantacruz Lalanu. dgaggggggggljflgggtgng dale and Cgge;;g
Calman are represented in many of Philipmine islands.

{by eumacean fauna of M93160 region is raotticted

chiefly to two main cuasia ~ gff Elariua ans Jamnache. The;
era mainly planktonic and diatributea agar lbw share. {he
maximu abunaance 1w noticed along the Florida coast.

Seasonal distributinn of flumacea was studied at

Viznlnjem iéou h af Trivaedtun) an¢ a; ortonavo {east caast
af Infiia) based on regular collections during 19a1—1983 an;
1939 I9396€%1V@1Ya at Vlzhiajom. planktan collectiens were
taken tram twa staL1an3. The first szauian was in the
Vizhingam hay alfi m death) nag the second staaion 9u;side the
bay in the 9993 sea av 2g-3“ m death. A 1/2 m 4.33 mesh
planktam net was towea in the surface wate: at 6 fim far
la minutes at each station. Tha Qumacea abtaine; were
acrtoa out and the monthly average of each srecies for
each station was recorded.

dixty nine collections were made from aanuary to
December 1n 1331. A twlfil 9f 99 specimens of gumacea undo:
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7 species were ob;a1ned during this period. cut of this
iv were ighgggg bgevgggg. fhe maximum lntenaiay was
nstlced during January to march. It was also naked that
«his species was 1999 in nuber at bay when comnared to the
wwen sea. 5 decreasing trend was eviden; tram fipril ;o
éovwuberg Far y nine callactloas were mafia in 1932 from
January ta flecember. A total at 759 saeclmens of all
apacles were abtained. Hare also ;, g,§v;gg§ was seen in
large numbers. The maxlmuu lutDn81Ey wag naglced during

«anaat; lo larch in tha open sea at 2m-aw m fiepth wigh
abuaaaaco in February. {his is the nreumanagon seaaan
with high tamweratura ans salinity in .ha area.

in was also nated ghat tha males of £9 gggzgggg
aredaminated ln all the planktoa collections in which they
were pr cent. ant of the 737 specimens in the 198?
collactluns. only 27 females were p =OO1t, l9 of them wore
avlgorous. each wiwh 19.29 matured 3993 in 1;: braod
§0U¢flo

Jenthl; collections of uumacaa from Portoaovo can

Vlzhlnjom were studied during 193g and 1983 rwspactlvuly.
aeekly collsctloas of lnteralsal saau sepia: from an area

2of $5 cm afi ta 3 dopzh of 2.3 am more mode {ram abaut
a.5 km souzn {ram aha mouth of valid: estuary at ?OI$Ofl¢Vo
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ihe collectiana were made at mifi-yide 1¢ve1. in thg murfliflfi
arzuna 7 hears. the Jumacga aléng wizh flwher beathic
animals wage sieved nut of 359 flue sandy depasit.

it was auserved ins: 1‘: L gtg bgg Q! W88

oresmnt in ail tha colleciions ;hsougnaut Jhe ;ea excewt
in Jevenfier. ;» iovember threw 3 her smaciee Aanaly

gagggtg aaa gp;;§g§g§§
were mbtained. A 18:99 flumbef cf g, fi;gtgbag§§ an,ainad
woce ovzgerous famales, with eggs er exbryo in their bran
awuchaa aid ;hea occurred in all the ccliac ions shswing
than fihe speci;s nreeds chrrughvuz the sfiaz. ,ut wf $43
OflGCl$@J3 cf this sneci%3 ybtainen fiuring aanuaryuflecamaer

1%$.. Jn}y 13 wre males an- :ha% we.e all in immatu-e
can i 113. $9 gggtgbagag accurreu abunaaatly during ;u1y
deptsmber, ths maximum intensity b lag in fiepaember. gafier
stgauioma like amphipafis, isopods, d#CafiJ53, myaigs,
palgcfiaeces. gastgufiaas and nivalvas accugzad in assaciazian
w1th_g. 3 t~a-L . Yhn ;@ap¢r$_uI9 in the Eflgi fl variea
frnm 26.5é°£ to 35.508 an¢ salinity axon 3¢.3 :9 35.§»..
iha abunaanca af the species cannut cprfilauea with Lhe
hydgngraphical ehanges which are Ag- cgasikerahle.

uuring vnril 1983, ben;n1c samples atom three statigns
‘"2 g.were taken from dedtns ranging from K7d—m3 m)_iw tha offghaxa
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fhe Cumacou are essentially burrowing anhmals emu

as such ghwir fooa is canstituted mainly of bottom delling
organisms. Along the Korala caast they are fauna abundant
at a bottum formed of fine sand with a small parceniae of
silt and shell fragments. Examinatiwn of the suomach contents

an b  %of iphinoe brevipes and gggggg collected from
?rivandrum and Vizmlnjom coasts shsw the pgeaenco of diatoms,
crustacean larvae am detritus.

Feeding habias af snly a few anecies have been O§U3iOdo

éaeatner i195?) studied the feeding nab; 5 of ganggogg §ggg;g§g,
;Qn;ggg,tr;§g£gg§g and “ c gggggggi. in situ, the
antorisr part of the body projec;s Iran the bottom of a pit
in tha sand. The long firs; peraeapods pick up th& sand
grain ana nausea it to tha maxillipods. {he maxillipeds turn
it, walla .he first maxillae anu the mandible: brush it and
that; seta¢ xemove the.a1qa& anfl do;r1:ua. {hm cleaned grain
is then dropped and a fresh grain is again brought by the
first poraeopod. Kaootnar (1959) also noticed that Lgmggggg
nannies naraicles as large as its caraaco. u «
;ggg§g;,raaps off watts of free living plants.

{ha ieading of 3g§g£§M1£33 has been watched in a glans
through in tfia 1abora:ary. aha currant of wazer the; is
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proauced by the oeaae af the max111£aeds aha first
paraaauads is gmund ts channel small uiafimme and cruaiacean

larvae 14a; awe sral appenhagoe. Jsuallv at aha time gf
feeding. the gumacea tests the canhalathgrax QVEI .hw mud
surface ang extengg the unxee pairs $f maxillifieds. fasmiag
a waaer £11193 funnel beiwfien the awgafidagfia aafi the van ral

body wall. Tue anfiapogites uf‘Lha thixd fiaxillineds reach
i'.:,:-  332389 a.:':._i. g&'§’.3‘}9..-;% .%:ud DB1‘i'.1.C.193 %*J?11C?"a £2:'T:»flT;81n s‘-.'liC!".‘a

ecganisma 3: organic detritus. Ina nud is bxowghi inig the
funnel algng w1,h same water afi¢ aaxen up with th@ mauth

warts 3+; eagulfad. amew £n@ mug cansgstu anlr af izacganic
particles, it is exnelled ha WGQJ aha aasal azticles sf ;h:
f;rst an @3339. {he fits. aataqwaa an} .he first peraaopods
also narticiaate in coliactimg foqa. aha» tie fsad auaflly a;
a pargicular nlace is exhausaed, it myves to the adjacent
regions through the substratwmo

filcar feeding is Qrobablp aha narnal any general
fi@.HflQ fiflfiflfi cu aceaasg ii c;ns1sts nf fil,aring suafieadefi
narticles mf organic matter, signs: as rlius or gicrzsco in
planktanic organiafla, Uzfiughu is 1%, animal by incaming
carr¢¢ 3 produced as a result 9% £h~ wgvfimeufis of the

exaauds cf ha uhugacic limna. Jsually ,ne w¢macea spend a
canai erablg aorLian gf ,ha day time buried in aha soil at
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swimaimg a few 1.:xc!‘xes 3?)-*.:~v-29 tha? “mtto~.:2. 15:’ t-~‘3‘\+:e C=’.5.l'.-.'l*'l\.li.‘.‘.‘-U3

mavwnanzs %f the efloflads, aha; stir um fietrttue iata thw
sunernatan: water, frnm where in dun caurse it is filtered.

Eoedixg of 3, §rav;g§g callectea {ram the §1ank;an
sanplse 3f iizhiajom during January-uecsmaer 1332 has been
atuxiad. Th> stamach cungengs cf 1. sseciaens {ram each
monzh ware examined. It wag ma ed that ,3: iaad cf

a:.v 36$ coustlzuted detzltut, aiazsms, flggallatfis.
cilia as an; very small cruscacaan larvae. lagellates
dominate; dariug January any fguruazy while c1113.@s uurinq

fiesruer an fiarch. hwtxiwas wag saan almott througwout
1'. ‘=49 )‘E's‘8I.‘o

Ehze Viable 6 9h we éghe mo.:.h1°¢z average of ::,‘n. .:;o~.-ad

-uh: ancas of Q, Q;gg;gg;,co11actud from he alankton samples
of aizwi jam aurlnu Januaryuflecamber 1%32.

5.2. 3

Cumaceags mqve abau b swimuixg, gauales swim by

_fl31d1ing mu lama 9! tag nesaeopoda ax fly bending and

extangiag aha abomen. males use their §19qfi4§3 also fwr
znavamesio {ha nuvemewts gf zfle exapuds sf ah; ghuracic limbs

ans plaonads in mal resu1w,1n pnwecful aacawsrdlg directed
lagaral curt fitfi of water whicfi wrovide the mutive farce few
locamotion. Acme of tha wait: in ahase cu£res.s is fil area



181

. ooocagua mo.uwuw...__..c.n ..

nmaamnn anarmmufi ms amass: new mumuuncw «panes.

’ Ill llllrrrn tr,’ bl i’»I|rIIP.."'F.I|PPI'. Ilsa rppPI’P|' .|l’|fI[L fill» |I'P|f.PII.’.Inllfr-rrIrIrf".IL|.>||r Inri In!’ I. V I

11111 1111 1 1] (I4 ‘ 11 1 Ialllqldd 1 111111-411! “ ¢114l4lu1lI1t1|dI :4}

x u x 3 x x x x u n x u mauamumg

' In .I. '. II II II II ' 3  I. .%.fiw..O m.  .4

rii : 114.11 1: l I» H: L rIf.1 11:! FF 1 1 ff..1..Iu.;f:e 4 It

- ' .I. .‘ .'. a lo - I! U ' Q  # 5.5» 9”” ..

Bu:"‘Uu‘£'u-“.lD“‘U'."_"QO'.t""’U‘::"-’-’

um: >2 pun.  9...... as.» 34....  9.... .35. HS... mam cm. 4.. 95...? H.

L7.

...a.$.....E.«a.:..1.,_M.......4 ..:.,3- v.3.o.w.:.wu om.n.f..

I‘.

uw mo mam mea.~« eoom mgw mo ammwwwm awucnfi .6 maomw



182

for food par31C108 and thus the oxopoda are roamsnaible

not snly for lonomotion ht for tha catching at food and
producing reoptratorv currents as wall.

when the cumaceana are dlsturbad, the adomon with

the tail, is immediately flexed atrsngly downward under ;hw
thorax Inn suddenly stralghtoaod again. {he ma;er lying
beneath zhe abdamen anu ahnrax 13 thus violently ejacued
forwards causiag the animal in spring backwargs with extreme

rapidity. ihis movement is aa powerful ;hat they can leap
for a considerable distance:

gurrowiaq is accoliohed by lateral shoveling 0f she
cubs rate using the lasa thrce pairs of aaraaopods bile
holding the abdomen bunt over. The animal sinks into the
hole and cnlarges it by (toxin aha extending the abdomen
1"‘zt'.«;) 1%.. {he sticky and particles era atlrraad up with the
abdomen which bends backwards and brsohes it. All cumacoan

species thus remain buried during the day and firatected frm
many of the nredatorso when the a1qh¢ falls ;he; muve out af
the helea anfi swim upwards.

Tha sexual dinotphism in Cumacea 1% very pronounced.
;he sexual differences inclune small details such as the



183

sculpturing and uograa af armature of the oxookelatou,
but cthor were basic difference: can be attribuged ta
character: allowing greater nwimming capity in the male,
ana the prasence of a broad pouch in the mature female.
;he adula males loak vary different fram tfie females, where

as the ymung, not yet aoxuaxly developed males an uhe whale
closely roaombla aha sub—adu1t females. is H9 Ormlfiatian uf

sex 19 no; always easy. eauocially in 1maatur* animal. fiaxual
dimorahilm is pronounced in man; genera ouch ac.1§ynt w

Eemalea at

0333008 8

.mod1an carina ¢n aha carapace armed with teeth. bu ;h9
carapace of male La quite smaoth above. ?he ovigegouv

=   Md
;nd;gg passese a 3¢nta,e crest on the

females n& mama ura males of G 1

carapace, werecas in ~he anal: male the crest is smooth
and gevolu of serratisnco

the adult mala except in Jannastacida has 1~5 pairs
of flleapodfi and the flqellu af noeong antenna extends a
csnslmeraule distance along the bgdy. {ha sub-adult male
hag a full comalemfint of pleopods, though the secana gnaennae

are still wevelaping. {he oviqerous female 19 distinguished
by the praoenca of a breed pouch. {he a¢u1t famale dL:fers
from an ovigcrous ona only in the abse1c% at a bread pouch.
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:ha 'manca’ snags, at which aha animals are ralaaseg
from .he 2:003 pauch 13 cha:ac;eriadd by ;he absence
of aha last flair of peraeaasus. ;ha sex can R¢t be
dlffereatiated in ;ha juvenileaa

Rowaver, nu adequa;e criteria» nas_aoen given ac far
to answer fa: aha questions in what s“age the sexaa era
dotectawle exaernally. ant the sex 1: clearly aifferontiatea
by whe develommsnt af ;ha aacoaa antennae and glaapwus in

most aneciaa in the mala and of tha brood pouch in all the
énagusa females. Harada {1?57) said 3996181 attewtima L0 Lha

morphslogical gifforantiatiun sf aha ab ?fl appendagas, which
gges }n callatarally with tha 90319116 grawgn of the animal
anw fauna that this grewth is due .3 ecdyois which is a caanmn
phenomenon ta Crustacea.

504
Uexy 11;t1e is kflufifl about the breeding of cumaceans.

‘hm majoriay sf species are :;abab1; aflnual and raproductign
uccura gal: ance. or pa haps several timea in an y at. ifi
is suggested ;ha; gaging prunabl; aceurs in many species
du:1ng nocturnal swarmifig (xaqstnar 1159}. aihh ;ha help
of -he plaopods, the males become note aativa and swim
tawarda tfia female. in male Lh: aa;eaAae are 59961311?



18%

madifiad as clasming organs.

The eggs are carsied in .ha arena pauch. whera
develapment ;axea pinto. fhey are 1313 1mm9a1a.e1y af er
aha mault of matur1;y anq are naxa in .39 iucubaaory punch
by aha long 39:39 on :he rudimantary anategites of ;he
OECQAQ maxillae. ihe number 0% eggs maaanus ;u the alze

of the mather. Ia U§§g§1§;§;§g3fi§g;_up £3 2» eggs are
fauna in the broad pouch (£immar 1933). The number 0: @939
in .h@ broom nauch in tom: of the most common species in tna
present collection has been aotoa. The brasd pouch of

agdg;g;§ g;p§yba§;g, a common species in he i3;er 1;a1
sand: beach of 99: anavo, rwvaaled 1?~31 aafls. ha
ovigeraur females of this snecies oeaur zhxouqhcut «he year;
the maximum 1nte¢:1t7 being in 3p amber. In sama cases even
v:>.ung ones {marten stage) are seen in me ézroad much. M

aviqarrus female of ;g§gaa%5;3g;g§g5;ggm,co11aciad fram
Visakhapagnam ragion shawm 25 eggs.

wish 13 ;ha mos: cammoa species in ,we iizhingom raglan

smuws 16.24 eggs. Same cf the avlgerous iemolea of 3, gglggg;
fram }och1n wa.erc contain upto 2; eggs in hair broad

: gglggggdgg from off vochln has
I

pouches, while ?:,
16 eggs. famalas of Q.
in tha find. cgasi of Ingim, aapacially off wochi; shqw
5-fix au& lg-24 eQ%a respectively»



186

which is canmon in the west and east of aha Indian Lcean

anu Cgge;;a higggdg which occurs in Red flea anfl flhilipsina
Islanfis beat 3-94 eqql.

rho larval davalopmant of cunacea has mat boon

studied in detail. However Janes (1963) cbserves four
larval s agaa after hatching a naupliua s;age, ;wo
pes;~nauL1iue stag s and a 'manca' sgaga which resenbles
the aduli in most respects. bu; lacks the last pair of
peraeopods. Afzer leaving ghe brood pouch ahcre are sevaxal
furanor moults before ;he subadult stage is reached. The
cacondary sexual charactorc bacome more apoazent during

this patina. fihen the aubadul: Iyage undergoes fu;.hor
maul; to the adult, ahw sexual characters get fully
developed and reptuauction takes place. In Iomg apeclea
the fdmales maul; again after the liberation of the
juveniles; the oootogitos bacon reduced ad further mault

leads to a second repraduct1vo,poriod. This nrocess is
repea ed up to four times ana in such cases these is only
one reproducilve otago each year. thus the femala lives
for a maximum of four «oars.

Haraa £1967) aaudiod Lfio developmenzal 328900 of

g;ggggg§g,(Ca1m0n) collected from the coastal
watexa of izu Feaiaaula, Japan. He fauna ;hat the poo:
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larval development in the abuve species was compnsed of

five diszinct qrawth scans aasaciated with the
morphological uitforaatiationo. ranging frmm the 'manca'
usage t.:9 :.?~¢::;« adult. saage.

1: 1g net knuwn how long the latvel farms remain the

the brood nouch, bu; is waa nated tha; the young $1§gtg;;§
leaveszhe broad punch only afte: 55-6g days a:

aquarium tanperaguras of'1u~3m°S {Kaestner 19533.

5950
#ery litale wtk has been dame an .ha vertical

distriautiaa and diurnal migration of guuacea. amt tfiare is
cansidoranla evidence ta show the during hours of darkness
/hey underaake dafinite vertical miq:a:1¢» upwardfi. {hey
are trualy baa hie and Lheir occurrence in the planxtun
callgctiaaa is anly accidental. At night they make short
twins tn the amps: wazers. most at ;5e lnfiividuals
collected at night with plankaon nets are adult males.
ant it is net knawn whezher var teal nigra:i3n secure in all
speclés at all aaasano. gem plenkaan collections from
eff Cachin yielded a number of ovigesaus females of

Q piggegga alnng with acme aflult females an» a very
few 1mma;ure males.
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The studies on .ha Cwmacoa of Vlzhinjom raglan

show the; the males of g, is found in plen;y at
surface during the early hours of marnlng. aatallea
obnorvations an the vernical distribuzian ans diurnal
migra tans sf aha above 0306138 3109 suggest zhat they
are complozolv absent 1n the surface co1l@c,1an5 from dawn

;o sumac; and very rarely regreaented in “he mid-water
collecaians during fiav time ixnrian 1:31).

There have been lnatances of mass migra inn of Cumacea

an the west Jean. sf fifrica in the aeaguala Currant as
roaorted by Jonas £1955). The presence of ;umacoa 12 large
numbers - u§4o thou; 779$ inmividuals in a single plankton
haul - raised curtain doubts slnca Lhey are wormally bottom
living forms. According to Janos Clwfifi) tn; prwlenca of the
animals in ;he upper layers was not due to the aarmal vertical
migration, but due to the low axyqen csncen retina in “he
bottom water. But in the arala caaot 1; has been observed
that the Cumacea occur even when the dissolved oxygen

content is as low as 9.8 ml/1.

it is knawn ;hat fiumacaa are attracied by artificial
light an nigh: {Fags 1333,1945; Foxcn 1935; Kala 1343). {he
use sf a submerged light of low tntensity &ur1ng the hours
af darkness has proved a useful mathad of collecting these
m1nu‘ta.- ::ru.r:acoa,a1 {Fags 3.933, shaard 1941). They are
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attracted tawards diffused lighx, and often avoid
brighfi light. ibis ifi pravea by the fat: tha- fiuring
day they remain untried in,the fine silty sans, bu;
t:wards nighw fall, they leave their burxgws an; swim
abaut near the surface of the sea. when they are ofaen
c augh V. in l:o'.w‘---n+.3 ts.
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she present studies an finmacea ara based on a
few Intetnaaional collactions from aha Indian, Atlantic
and Pacific pecans taken during 1962-1974 and same
Collaasimns fram .he In inn fioasts ub;alaod during
1945-1983. Aha Inaernatienal collectians constitute
12% séecimens mbtained from 25 stations in the inulan

gcean during ;L~n an; daposiaed in the 3m1Lhson1an

Lnatizutiofly Washington; 64 spec1m@n3 from 6 a;at1on3

alga fram the Lnaian mcean csllected by ;iufi and
deposited at aha Indian moan siulagical veatre at
Cochin; 46 specimgns tram 8 eta ions in the ?h111pp1ne

Islands collects; by *$L~$oty vhilippine 9roject'; 77
specimens fzam 21 ttatimno in ;ha Gulf of Axica received
fram Heaico Gceaaic Sorting Centre and &1 specimens tram

%fl stat1>n$ from Red Sea collected by israel South Rad $aa
Expedition. fine speaimanc tram tbs Inxian ;oasts were
callected frgm 29 atatimns at Visakhapatnam, iuticarin,
Portencvo, Cane Cemorin, Vlzhiwjom, Trivandrum. Quilsn,

fiochin, Salient, aarwar and Laccaive islands.

& brief accoun: of the bmportaace of cumacea, the
previaus warks aa Cumacea fram flifferant nceans and regions

ans th~ scape an nurpoae ef s;udy are given in tha
intryuuctory chapter.
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{ha second chapter deals with aha ma.eria1s

aallected aad mathadalogy invclved in collecting aha
cumacean swocimcnso Maps are given ts show zhw statlanu
fram where aha svacimana were collected.

The chapaor an taxanamic study deals with rhe
systematic pasition at aumacea and classificatiau.
Taxonamic features af 7? anaciea ef ;uwa¢ea belonging

to 5 families sac 2w genera identified in the present
collac ions are given. The number of specimens.
lncalits, salient uifforeucea from -he arevioum recards
with illuaaraaiuaa arm else incluaedq gut uf ,he 7?
czeciaa, 9 sp@c1es uamlv i

species. A new genus ?L:
3odotr11 as has been created for accamxoaating ;wo spocias
collected-{rem .he fiulf of %ax1co. Ina mrles 3!

the faurth chapter deals with he distribution of
Qumacea. The comprehensive survey an the élstrihution of
Cumacea reveals ahat :58 fiouzh fltlanzic and South Pacific
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are 2119 two major areas when %3u::m¢oa are seen 1;”:

large numbers. In the precen wark, the diatrlbutian
of 77 saecias at Sumacea in the presant enllections in
given. at -heoe, the majnrity of 'hn.spocLes belong to
the family Bsdotriidae, charactoriszic of law latitude
ans snow: to ba well repsesented la the Indian Coasts
and $30: caaat of flfrica. In aha Iaazaa toasts zhetr
abundance is nozicad along aha caastal areas 333 they
they close affinities w1;h thaso cf aha gest ?acif1c
coast. onuocially abate ftam the Gulf of 31a. Iho
family fiannanzacidam is eammn along the asst fifrican
§oasi any *h111pp1na Soasas and 1¢ shuws a:f1n1,$os
with those of the fiustralian goaeto. The distr1Du;19n
szudios also suggests than mos; of the rep %I&fl£at1VO8

at tha fail; Jannastaciaue have a wider distrtbusisn
tram Australian Coast: and Gulf of Siam eastwards ta

?hi11pn1ne Coastsand case to East African and Lndonasian
Coflfitflo

Some cumacean species especially un at :h» failies

fiodatriida and Jannasaactdao collected frmm asst mtrican
and Santa zndian 330:: shaw certain affimities to _hosc
of fiouih &ost coast of Africa ana iorzw Atlan 1c éoaota.
Cumacoen fauna is rich in the western part of aha Atlantic
ucean oepcclally aff want Inuies and Gulf sf $ex1cc. fhe
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cellectiana {ram Gulf of aexico yielded some sweeten
‘which were fiistrlbutod formarlk in the nest Ladies and

Qarlbbean Sea, shawing am extended diatribution tawaxds
aha aast.

The prenént observation suggests two: ant of ;he
7? specific, 66 sveefias occur in the Injian gcean, 37 in
use fiacific and 26 in the Atlantic mcean; 31 syocios
are Indaufincific. Thiriy two saecies are newly recorded
{ram the Inaian gcean; 13 species are restricgad La uha
£n$1an meaan alone. finly 4 species ara fanny :0 be
distribu ed in all aha ahree oceans. The; are

: §§§g;yLA$§@Qv§§§uis gubgggggg

Eha results of aha bath;matr1:a1'stuuies of gumacea
suggest that the re§r@san:atives of aha family Jaaotriidan
occupy an avaraga aenth cf 1;-5% m while Jannastacidae

occur at vezy ahallow death cf $¢3-15 m. mnly twa snefiicl

and Q.  are d1st:1bu:.ed at
2135 m depth, in the East African iaasa. xha ecological
ataxia: at Juaacea obtained from ~33 fioast of fifrica,
geé 3&3, In-onasian #0503: and fihiliaxine »¢asts ahaw ;hat
they are masily benthic and occur in ;he insharfi waters.
’hey are abundant in the finfi canny be; an wiwh small



194

percenwage of 511: ana are case in coarse as fine muddy
depafiit, aumacea mbtaiaed in he plankzon were masnly

collected during nlghag

Along the Indian dossta. Vizhiajam (Sautn want an at)
and fiortonavo (flag: fioactj are {ha twv areas from where

large nwnbor of cu~wcea:zs are ztmzainod. mama; Q_n,y_m9_§,

scsura in large numbers in the alnnktan collectinns and
alga in the Danthus which conzaino tilt and calcareous

fragments. its aeaaaaal fiiotrlbution reveals aunt I
maximum inténsity of :his saecies 19 during January as
éarch and a decreasing trend is nngiced frgm hpril ta
iovamner. §2Q2££1g,g;§§x3§g§g mc¢ure in large numets
in tha in ortidal sandy ae:os1;s of 9G£tOfl0Vfl thzouqh
out the gear with "he maximum £ntons1;y during aegtembra
;he pgssence of ovigorous female ahrough out ,he year
auggasts that 1; 1: a continuous broader in ;he locality.

The salinity taleganeo at two species of iumacaa
has bean studied.

».;nta can survive in the estuarine and marine cond1LL9nn.
,;. §g;;gQ;gg3_was first recurmed from shilka lake iqriasa
gaasg) when he ‘specific qravizy was l.gam ca 1.y18’.
gut 1: has also been collactad {ram the sea aff Sochia,
frivandrum aid Rizhlnjan whaaw thm saliniwy 15 abaut 35%..
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previausly racarded frmm 3311 lake, is now
obtainad in large numbers in ,he ¢1en; an collectiuno
Off 30¢h1flo

The fifzh chapter deals wiaa he blalogy nf Cumacaa.
Fan, aaa feeding has fieen s udiad; £11 at feefii g is
found ta be comman. fixamisetiou of ,h: atamach caaaewca

af_;. Qyggggeg collacted {rum the plemxson samples off
vizhinjom showeg aha aresence sf fiiatams. fietrinua.
flagallies, ciliatea 33$ very small crusgacean larvae.

uavemanws af cumacéaua studied in th labara ary
shaw thaz the fenales mgve by naadling m;t1:na af
aeraaoflods any males by plaopads. aurrgming 15 accomnlishea
by lacaral showaliag at ;fie substrate using -he last ;hrae
pairs of pezeopado.

Sxual dimorphism is var: pranouacea in the cugacean

.he 3%: is cleaxlg d1fferaaV1aJafl b; tho
devalaaman af Lhu socsng antennae 33; plwopags in mus;

species in the male ad brand pauah 13 all ;he natura
femalalc

fieprofluction In Cumacea accur enly once and vary

fatal: saveral timas In an year. {he nawaer af eggs depends
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an tha siza oi thu m; her varginq frag 13.31 in
Q‘ ...g‘J;;.f}§_§_

fiavalopmant takaa rlace in she
*b*$L , 16—24 in .3h3%*fi

bzuau peach anu .her@ are d larval 3~8g@3a ?Qur mswlus

occur swforu :h¢ sun-adula stage is I98¢h@do

vertical aiszributian and giurnal Lifiratisn are
axhibited by cumgceans. gating hours gf darknaa they
unaar axe vertical m1g?ati¢n uswardg and during day zhey
remain uuriad in the fine silty sand. Th9; are
attracted towards diffused light and avolg bright light.
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13039361.] , ;’-rig 1954 ,

lifil

1962

__ W M: 1235):?
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197
L; .; ';. ‘ -"" 1-'2»‘.n«.’..-¢Lo#..-..;

Cumaeoi mediterneei nodificati de
medial pantie. figs}. flfiflgp ,.R.g..
-.-Qctc ;.3C“.'».J-1 i:l90{}§'.. §_'$l.

sucureaai, 1-94.
Stun eapeces nouvelles Je ~a55g§g;;adrg§.
souaqanre §§g§§g;;gg£gg_n.sp. aurustaces
Jmmaces) den eaux tropicales du Pacifique
gcueae americaina}. Acad. fi.3.A..
;. ‘:9 V 9  1937;: g
C3atr1au_1on a la connaissance «U genre

gspeces nauvellas recueillies au courn G93
canpagnes du Lamount aaolagical ob$orvat
ory aa iew .o:;. Vol. Abyssal firuseacaa.
1.  s¥3e;,~». Lieglag, ;;3e1u;::2i)1a miv. areas
3:10 3.9%.
aeux Cumaces nouveaux: aiggtggggggg
g§23ag1.n.sp. dans la 3euiter:anee at
=:+ M;wsr+;, ;g3gggg_dans 1' Atlantique
argentin. figg, 3* 5 éis ., got. 5001..
_J,3_,§_. 163--171.

éew Gwmacea fram 11a.o;a1 waters of
Florida ';:.I€-3;'%‘..LZ1Jb€1a:1 3:? 8 } .
nfijp ;g1. flag. '. :' u 1
1;, a.93.
.FsI‘§§:| US$18 £~3.f“.- .1: _ , 3153?! 963931‘ 8
9f Cunacaa ffva ha fiaaticau trobical
watazsa £22, §;g;. _2g;,.
;_;I_,g, ::%41—;.%%5<Q.».

.45". k 3 152.3 

atebbing g yus acne gumacee
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fi::h_ 1979

;;éacesc::.z, :1. and 1972
~:-uradian. «3’‘.».

1972:

__ A V 1974

_ _ W 1974a

1?8

.‘

gaflaug gag ;';.sp. 321.;i % R“ (,9 n
n.op. éfiumacea, gruatacea) from the
Jahariaa Jottoz af .he n;1a;,1c.
5.399.}.-o .L7.v§o 1434-510
31b11ngra3hia $umacewru~.

§,éJ Qggflgfilnta the
sexican gulf.

n.sp. frsm
‘"1 ;._._ '

' U5-4 Q£:S§VQ

Iiig 10 0;  ")5--'37;
suuvelles especes de }annastac1dae
igruotaces, Sumaces} dams, 199 eaux
5ahar1onnes de 1 ntlaetiqueo
éfllw IEQE-.£££2! SREEEE! £§£$£-o
g§_,§_,  -'33:-2-?6‘3 .

;ro1s eupecea nouvalles de
%C. _,.-L-=.,,; (uumaces) deseaux dc la
aauritanie (fitleatique tropical de 1'
Sat). a%v. gggg, ’ *

3 as .

>-M ' tfisflfifip
; new genaqa of ;umacaa

aha deem waists of Atlantic.from

Jew Sumacea from aha sarth-westcrn
Etlaaticz ggggtgggga ggnggauggg n.caa.
5,,’-'L‘mg«<.z§_J,§§ §.:;§ ..;gug1 n.s;:. and same
camments upan fietalasarsia declivts

;__3_,5_, :°'1'r-..:.:V%;‘- .

:9.  __. .. -WV‘ ‘5:3. w‘-Q ‘- ; Q
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_ 1974b gen.nov.,
gfgigang gan.aav.. sp.nov. new
3afli.“38$‘?.ac1:$L¥€3*  ".7?w.l—..%.:5;'-,~‘.~¢98  'i°1‘?;?%:‘:;’3 .;:='~"J&1“

f,.a m depth. gggg. jag. gggg. 33;.
Awt ma’. ;§, 1x3-11¢."1' "I~¢r g

14375 339%‘: £;.‘wnace;:.a f1"-€33;-. -‘"a=.=:2 L:-.,€:a1 sea.

;r§v. qua. dgga. at. ‘fir, £at1o",

A IE76 a9.nov. frem
tfie west fifilaa in aafi smmi can ides
agians an ;he genus. égggii 3;H‘  1'. j

“_ 137‘? algbg Q g uga ggifigg %%;;ua:J|. -:9 3;. 5;3...“1«:'.>~=.
._%....v.a..-eat.‘-i;4;«.’~»a%, :§a0.-flas: ;.aci%.ws:*:) {ram he

i;ra>;::1ca1 ;;s'es‘;e.s:,£ ;'»t1an»..1c.
:L3a2.l' "'  £21.91‘: §..§..¢lv 3"")

1977a fipecies of ;he gxnus iqumacea.
éannastaclaa) ftgm the western
zropical Aalaniic. L533, gggy figgg,
lag. '§£o " ', mg ‘.:ri}-1=.-;1g

3rum, 1966 s% tr; gg;;n;; sp.n. do
1"‘ da $11?“ littoral brasilairu {:rust., sumacaa).

ggx, §;g§;;..§;g1.,_3§.;,1966. 59—76.
* _ 1973 Jcarrencia as fa t%« .% k;nQ§;gg;

$.$. 33:5. 1573, no 11,ora1 braaileira
;;rustacen, £umac93),.§g§. 3r@g;;. g;g;,,
{L}: 37:-3.1.%[J§.?.

* % 1¢71 Java eepecie ozasiliuisa do genera
Wig gw:% 2dr 3 s;abb;ng, 1912.
;§;9_L- -:"3g§é?:gs*a.  ms. fira.-2:11. ?*"5<:n.:~.1..

v-3%I



Calman, 5. .

.—.._%.

.4 4._ .__.

A. _....._g

Y . I33

19:4

.1  ‘Z’:

11%.‘?

1911

1-31???

1917

1973

1J?%a

depart an the qumacea Joli. by
;%~’r:Jf. T*"lQL'd?.31&1'i at ‘°s.3ey41’;‘2:"\. La 1...-”3»¢':':?C

A >.'-"-" 5331'  SIJPP1-_o
éi3;vz.=';£3*o (41.1.-:'t~:':i;:%'1.  161-18'-.9:

aha Sumacaa af ,ha fiibagn axmaaitiow
o ;§gL., gg, L—§3.

Mn wew or rare trustacea 95 ;ha
grdar Qumacea frag fig cxllectiun mi
me fiaponhagerz ~%::sseu -. ;~‘~‘=art. 1. shes
fam. Bsdoariiaae, vauntwgmaouiifiao an;
i,.<;+1_1c¢3f1idaeo 3,";-gals.  a  ' '
;§, L-53.
an new at rat? Jrus acea Jf .ha
,raor fiumacea frgm aha call union of

fer: ii. ihafine Copenhagen euseun.
fa. Jaanas,acidaa ans viastgliaae.
_§  0 1'1‘-OQ Lo  57$’
she Cruatacaa of aha Qruer gumacen in
the cullectiaa af 2&9 salted $taces
-23%’. 11:‘: wal .*5tus9uf.a‘!o £%’£.,L="‘, o g. 3} ,~;§’3’»o rm’ gt. ,3;’ L  .
fitamatamnaa, Sumacea, vhgllucarlda
and Cladacera. gggg, A: at t. g .
i'Tetra Java’). 191$. _§g.,3;gg, figg,

CH9 quantitaiive dictxzbuaian af three
iumacaa in flames sag Hcoiland. ggggg,
.-Lt _;Q_Q_Lop :fas"nada,  3’7"$933'§zo

{he diurnai vertical m1gra'1¢n of same
sumacea in Eiarnes 1.-mg, aisle m‘ Cnrzmrae.
-5--5'C€Z3'§'.1.»E¥.?}-;'§o  o go 391.. Ganada,
fig 1335-13£3:i§o



Cucric, 3.1.

Jay, J.

FGQG. Lo

1  as

1355

1928.

1923:

19289

1933

194g

1945

1991

53 H

he lndiaa ucean étawaard eek.mg,
fiouth Africar: Cumacea, E3a1't. ..;,
Family Bndotriiaae. éub fanil,
#aun;hompoon1inao. gag, Q, gig, gag‘.
fig (2). 177-22%;).

Vcyage de la aaeletxe ‘$e11aa' an
Songal £1339-189.), Junaces. 3u;;.
-Q  "Q Fga‘-15$, 2;’
aumacea de la cote aL1aa,ique an.0     331‘0C0p
§_,1-2, 173-181.

La distrinugion geographique doc
gunmen: dens lazaue cutters do
*  «?‘~i’+=*i~‘=a1m .-=-;-;.*.3.3’ 2,
“aches planctoniquea a la Lumiere,
effectueos a Banyulc-cur—%¢;:‘:or 0;. 3
COn_C81'fl-Elf!’ 3.11: §31’U8i.-LIC@23o
§=?,§g9_Lo W0 flflflog  _-ip 1&5-$430
itumacan 161-184.

Lot Cumacea de la Aed1,erraneea
aamarquoo syltemaniques bialogiquoa.
§g;;, gggg, »§g§g¢gr.. ianaco.1-'14:
Les Cumaces su pl nczon nucturno dc:
coises d’ Annam.   353. 333..
P_ar_;§. §_§_,§_, 165-2:23.

Cmlaceco Egg-.3e gg  Joofio
’&£'13g 1""136o
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1936

1958

1959

1969

1966:

1960!)

1961

1962

202

Ntot an the Jatural hiotary of
ea:-tun nnadwolung Omnacoa.
391'   311950 {.LL.U;11D
$77-393.

some species of amaacoan Cruotacea
{rm saqani 1333;. éguo  Tokyo.
§_'_:_.;g._, 333-3&9.

jfrn a Cmucoam Crruszacea (flag;-:3 gg
ggggggg Hale) obtainad by the
fiecemd Janine» Anaarctic Research
Expedition (1957-1958). gmg. 3;.
£12» dfl££££s.§£§s $3290 1: 39'9v1'7
an three new specie: of Gumacem
Cruatacca, Genus  from
{ammo Bay. 3211 E’l'fl1fiMJ.l8s my
M21» 1&2-o fiat» 153-161
fan on now npociau -af Jtmacnn
Ciruntnuea. Genus  :;.¢ 2 [
(mmnutac1au> from 4apan.*gg_;. an...
?ok7o. §_9_.;_:;_, .369-337.

Ftva new specie: of Juaacoaa Cruutsoa.
' *‘§/L (biastylidal)

§.9.2l- ififlp 9 fin}!
10101110

an two new meets: at Cuaacean
Grantees, Genus
(fiiilstylidao) from 25398111 Bay.
mu. TOKYO,  153501.090
‘fun new species of Japanese situmacnnCruatacoa.  4
and Lo  -voflm
i”f3K";e"0g



1962a an aha Cumaean Qrustacea from
Tanab 331. K11 fieninsula. ?gb;.
--1"; é‘«§'."i Q =3 in WC.   O

1963 an aha Sumacean flrustacea obaaimad
fram Amami u Gsfilma Islana. Sautharn
Viawan. §g;,[fi§g, gxk3-¢fi$ 3 t. fin v.,
( 4391.3’).

1%63a aeview summers on the orflor Qumacea,
wish a list of awe speciaa fauna inJaaan. R  " ?
” ;wi- figs’ Jan {cg £flkY°..£g

7331323‘

1964   werwvo a M‘-*1
uumacean firuatacea {ram Tanabo flay. $11g
E‘E'§_’  .I.-n-iii»...-(.,f:<¢

1964a A new Cuzaacean iirus gacaa,  fig“;
I:2.aav. frsam Jasgani any.
Q 3.3,, :~   ~ '1 =33" 3 . J   §_§,.§.

1964b an throa new amocies gf Cumacaa tram
the can hera sea 9: Japan.
1,3, 1341-253.

lfiédc an same Cumaceaa Crustacea tram Bagami
flay, with the descrlation of two new
species. a% . fieg. rggogamg .gt. gngv.{_ ) , AL’

1965 Cumaeean firusaacva frnm fiakeshi Bay.
akk81fl3o P321. 5€§@u
£3 £3 1 3337-5.‘ 1  g
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A

1965a

1967

1967:

1967b

1967c

1968

19683

1969

an ;hroe new aaeeieo of Cuacea
Qrustacea from akkeshi Jay. >ug;.
&   ffiggip  Z} , L4,1-Q1.
Xtudias an aha Qumacea garustacea,
fialacustraca) 9? ;aman. Fart 1.

L59.-oL-in 2.:1; .,_ Q  ..
133-163:

fitudies an aha Sumacea iirustacaa,
fialacostraca) af Javan. Fart 11.
...9.l-4"i% - a.....’ab~o J.;'?.o£r
245-274.

flo.es on “he ;umacaa from *he southarn
part of the sea at ;apan. flasearehea on
Cmataeea.   :1  4: tr» ,
Yokyo, Q; 36»31.
Tvlotea an as-In s::>ecivss~a at Cumaeea
{.’—«%a1mos%;raca, arustacea) co11m:t.od by
2;. V. sansai  from akaqmi 431;.
%%fa: . figll. &;§§:g;, glgg‘,
iiommtaora 19:1 -"-auxnber cf i33:‘aYoa“-fiaiicuflg
1.7-M94.

aotea on aha Cumacean aruatacea {rm
fsuruqa any,  y_g_§_9_!1.  £351..
{2JtL£p ‘"5
3tud1es on ;he gumacae icruatacca.
malacostrrca). nf qaxan. ?art Iii.
31‘ a £29.»: 19.-in
147.-192.

I A _ ’_ _-:;_f  ._ 9.“2.n':3V., I (39-59
luacea fram fiagaai flay. '
Lflélvt o..L?.o§.s 175-139

i7.§'A' ‘' 7 hr"- 1 ':J



M 1971
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M _ %A* 1954

A A 1965

oxaatex er, ~.s.1975

fiale, flufio 1928

:: 193$

¢ :_ 1936

1936:

1937

3"‘<, -.

e’. U5

Rralimlnary mates concerning four
abyssal Sumacea. Ego}. figgy ggfixg;

rho fiumacean Fauna of -he aauahern
Qalifornia, cont1nen.al sfielf. :o.1.
Faily Leuconidaa. §g;1, 393, §£QA§}
fig.  10'.  ".3.-5.3-0.145:
She Gumacean Fauna of %h§ aoutharn
California cmntinanaal shelf. fiao2,

‘(he new family aasolampronidan.‘  _  1.3.
Five colleczinns sf Jumacea from the
Alaskan arctic. ‘Arctic’. 3, figggg,
£&§&-  Mn lé-.4.» 3‘13-??‘#
Quan;1tat1v9 ;1stribuz1sfl of shallow
water Jumacea {ran Vhe vicinity of
uillon Beach, $a11fornia, with
doscriptiaa of 5 new 849C193:
Qggitgggqa, 22,{§), 241-251,
Australian Cumaceaa fgggs. figx. §g§,fig  1:2.
A Gumacenn new to fiou h fiustraliaa
22%  £‘.!l_...!.J.9"=%*—“ -  ioiv 5‘9-550:

?hree new Cumacea {rum 304th australiauégfig
flumacea frsm a »outh mustxazian Reef.
:;._3_. A 2;t::*e . i.’;u§., §,§_, 4{!»1«n438.

,3--at .1...

1:33.:

cumacaa and eebaliacea.
mg. a..g¢_g. 1=9:*9—1<931.; :1}.
37~56. iumacea: 3?-$5.



19373

1943

1944

19443

1945

143453

I .3453‘:

1946

1946:

Further r:o*::.aa
308th Australian assaefa.

206

am the Cwnacea -31’

R99:
5.-r mum»  9.: In “'74
Aotea an twa sand-dwelling gumacea

4.

3'?
Auscaralian Cumacea, 10.7.

i-=.Ar1 -19-  and —~“’% ,- %'. 9  gggJ .22$:3%);

she Gena:
T3 . Q £3929   my’

Q. 1, &3-142.

Ms tral tan Cumacea, sic. 8 .
;:%0d«:) :.r11d 80.

Ana Pally
Limo .9...-i   «

§.- flififl-9 §.:3.o§.t 33‘5“5”35'

Australian ;umacea, Joni.
iannastacida&.
145-2:18.
Ausa-alien Cumacaa, .s'o..la;.;-.

«‘<i“‘Q£'}§o %.  .  &g=;.,£a,l.-.LQUGOfl1dfl9o

awn gralian Cwnacea.
Jiastylidae ifiart 1).

The Funnygo  @109

wall. U10MI:
5;. &§‘,E§,§‘.‘ u 9.2.02: 173.2311.
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