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MRLY" BARVAL STAGES OF PALAEMON (PALAEM’ON)
.0 5 CONCINNUS DANA (DECAPODA, PALAEMONIDAE)
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First seven zoeal stages of Palaemon ( Palaemon) concinnus Dana were rcared in the
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INTRODUCTION
4 i ; P el
Palaemon ( Palaemon) concinnus Dana a w1de1y distributed shrimp in the
YndorPacific region, jwas :recorded for the first time from Indian waters from the
_ irrigation canals of river Krishna opening into the Bay of Bengal (Dutt (‘and
Ravindranath, 1974). A single berried specimen collected from Cochin - back-
“wgfera.was aeared;dnthe labovatory.. When: the: nggs; haschedi.ouk: the laxyviie were
rearedapnioszeeh VII and tw;dmwmmmmwm
Mfﬂfiﬂ'ﬁ&pﬂm&:“ Lo (Lot 19 Towhrg=comstid brs snsa hnm TA 1A
Uige oottty ol LA predt Boiea
MATERIAL AND MEmons
?.‘mm + nm‘"ﬂwn Lotnuine 5oLtk vohaliabe uaind 0o
; SitsoDuoing: sn ﬂpeﬂmentalhcast net operatmn ‘toi-collect catideant przyms for
‘oiolegiotl studics,-one berried fermale of Ralaemon. {Paladman ) concinnus way canght
pﬂwm&irem the Thevaraicanal meae ochin: : {Totallength (frostipiof mastomn
iDyaf; the telson. excluding  tetminal spimes) and sasapace hngh:i(fm tipof irass
‘epte ithe mididorsal posterior; margin of. sasapace); of: this. species wers- Hyepd
2dhapmosespectively:; The specimen: was-brought. to the {aboratory alive and |
s&]ﬁﬂm}e Marough(contmningd liters .of filtered-water;havwing a salinity, . of 163,
uous:acration wass gravided. : The trough: ‘Was tovered with organdyagiiat
Mm\femxﬂmfshmﬁqm jumping.ont of water. - Eggs started bhatching ¥ g
thelearty imiorning digurs on.23.9:1973. 5 The fomale iwas: rembved: fromi the . though;
immedieselyisafter: campletion :of: hatching lof all thel eggs. - The sidéstof, the frough.”
weiieoysredy by blackiclothi to ensune; uniform ;distribugion -of i larvag< /i ander;
Wdisen Mmh@kxm weresattricted to,o0k side by.a light foomadablelamp:
ithe-garitien andthe:holtem sediments carefully: siphoned -out. . Fhew
halfiafthe byasesswas bh&ngedidady with water, haviag a salinity; range..of .. 10-12%y
Whichowvasrprepased by adj Aherseawates (wighighlogine freeitapowater. - Temr,
paratute of the mveditn: shetworp: 253G 40, 2R1C during the:period.af exporis
ments. From the third day onwards larvae were fed with freshly hatched out,~
'zﬁrtemza nauplii. While the individual larvae: byoeach: moult: mctamonphosdgw*
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the next stage, 1st and 2nd zoea took 3 days, zoea III took 2 days, zoea IV and V
from 5 to 7 days to develop to the next stage. Zoea VI moulted 2 to 3 times before
developing to the next stage, taking 7 to 13 days in the process. There was no
significant mortality in the first 2 stages but from stage III onwards mortality was
considerable: gnd: it occurred: during the tupe of moulting: to:the: nextistage. Maxi-
mum mortality: was Qbse;rved« in zoea:-VI.; None of. the laryae, survived beyond
zoea VII

Larvae in all stages were preserved in 5% formaldehyde for detailed moe-
phological studiés: $:specimens were examined in each stage for detailed studyi,'st

The followmg abbxcvxatlons are used i descrlbmg various larval sta.ges -

'I’I—Total le’ngth Cl—-Carapace lcx%th‘ A{’I—Anteqnulé A2 Alfea
Md-—Mandible;.,: Mxl—Maxillule;. Mx2—-MaJulla, Mxpd:-.——Ma.mlhpeé I,nMxp2_.o
Maxilliped 11;'“Mxp3-+Maxilliped TII; P1—Pereopod’¥i" P2—Pefeopod I; *P3—
Pereopod I1I; P4—Pereopod IV; P5——Pereopod V; Ur—Uropod T——Telson

DESCRIPTION OF LARVAL STAGES
oo ol Tt N O TR RROIS |
Zoea I (Fa»g D *tmk), TI 2 37—-2 62 mm (2 45mm*) eC} 0 QMM‘ mm (07§
m*) B Foeviayy

Y, i . . il .!(«.,"3

# Rostrum s‘lender and pomted thhout any: woth carapace 'smooth, antero-
laterarmgie produced to form pterygostomial spine:(Fig. 1a); eyes large and séssile;
Al, A2, mouth parts and biramous buds of P1 (Fig. 1j) and P2 developed;.abdomen
6 segmented; T not demarkated from the last a.bdomma.l segment. - . “

Al (Fig. 1b): uniramous; long, slender and unsegmented more han 4 times
the length of ‘outer flageltum; carrying :distally .2 flagella; outer ﬂa.geﬂum ‘carries .
at its ‘apex 3:aesthetes and 2 setae, of which inner seta plumose; inner Bagethaw
long and plurhose.” i A2 (Fig. 1c): biramous; endopod as long as the ?proxﬁﬂf S
merit 'of exopod; bearing at its apex.a-short spnie and one long plumose'setd; exopod .
5 ‘segmented, proximal segment longest, 9 ‘long plumose  sbtae: ipresent ‘along: the
inmer and distal margin of exopod, a short non plumose 'seta present at the fdist&l»
outet'iaspect“ ‘2ishort’ plumuse. setae present at the: latetal outer aspect; pedunclre

enged.+ Md- (Fig.'1d): almost symmetnca.l, incisor with ' 1-2-stout teeth;
one'small tooth on one side; in between the 2 processes 2 slénder: teethy
pment +'Mx¥-(Fig. 1e): not fully developed; uniramous; endopod with 2 :short
setae at its distad'end;'distal and proximal lacinia ¢ach ‘with 4 short stout teeth-api-
cally:: MIx2 (Fig. 1f): exopod with 5 long plumose setae along its margin, of whick
the outer: proximal ‘oné being: the longest and directed backwards; endopod bealing
2:s¢fae,. onei apical and dnother: at .the basal: projéction ‘on ‘inner: side; protopotd:
with: 13 { thasticatory procésses, -2 'distal jprocesses’ eabhi: with '3 setae. and - ptoxitial
procéss -with/6:sétae:! Mxpl: (Big.1g): birameus; ‘basipod protatierants bedridg
3o S‘setae endopod %‘gsegmcnteﬁ 0 w:th 3 apmalzah latetal hem,z%k&padfmom
L R B o 7 O . RS ST PR PR R e BT A 12 1o

'Figmrm (trmckeapertainmor the mean’ length 3~A~~‘:ﬁ
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than: twice the fongth:iof-endopod :bearing apically 4: long plumése-sgtae.” Mxp2
(Fig. 1h): biramous;«basis: with:a short.seta on the inner side; endopod: 3 segmented,
distal segment with a claw-like seta and 3 short setae, middle segment distally with
2:setae; exopod: twice: as-long as ‘emdopod bearing 4:long plumose setae apically.
Mxp3i(Fig.1iy! biramous; basipod with one long slender seta on the inner margin,
eéndopod3-segmeinted, proximal segment bearing 2 short setae on the inner side,

: , i

sFigure 1. Palaemon ( Palaemon) cdncmnusx Zoea 1 » g
a—lateral View; bAL; o—A2; s dLMd; e5-Mx1 ; f—Mx2; g—Mxpl; h—Mxp2;
i—Mxp3; j—-bud of Pl k——-T '

O TR R il
nyiddle: segment with 2, s}g.nder scme at- tl'ge mstal inner margm, a.pxcghsqg;ggn&ends
in a claw like seta and a short hair-like seta; exopod longer than endgpod:bearing
4 long plumose setae at its apex. T (Fig. 1k): broad, concave postenorly bearing
?mpmés on each srde,'ontel ‘2‘°dnsta1 spxne on. mthcr mle piumose eﬂym thﬂ mner,

b3 I B ognee spaded e

ot %o s NTIY
zmmﬁma m), 3 % b), Tl z,swzmm (&AS mm;! c1071-fo75 mm
(0{;2 m)” A e = .
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121, No.appreciable: change: in T1; eyes stalked; supraorbital'and pterygostomial
si)tnes present, PJ and P2 developed (Flg. 2a), T with 8+8 spmes (Fxg 21)
,'»" B 3 H
_ Al (Fxg Qb) pcdunclé famtty segmeimd :3 short plumOse spxac seen, . a.t
the outer aspect ‘of the peduscle at the place of segmentation; distally: the peduncle
catries 2 flagella and 2 short plumose setae; outer flagellum with 3 aesthétesdand:
one non plumose seta; inner flagella long and plumose. A2 (Fig. 2¢): endopod
bearing one spine and 3 setae distally of which one seta long and plumose. Md

*

:Cefp M i oineh

anure 2. Palaemon ( Palaemon) concinnus. Zoea II ,

*""ai—-l&teral e B--ATS =AY &mm 6-Mxl empl g‘-—ngZVW

""?HPZ“’QF—-JT U SR i wslo g nt

i , !l{ TIIRTN SSY ¥ o ousise wensniuly gth
(Figzt 2d): myﬁmetmal; inabor oﬂmmmda mth.ﬂ mid the othbr side: m&&m
teeth; molar with a number of short teeth; in betweeqéhe 2 processes 1 to 2 m
teeth present. Mx1 (Fig. 2¢): fully developed; endopod with 2 distal setac ﬂftwm
“one is 1ohg; distdlaciniuwith 9 long aid Stout And 2 shortaiid steutsihdeohp’ S
teeth; proximal lacinia with 5 long teeth of which some are plumose M@.ﬁ}k} v
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exapod Wwith,[7plumpse seate; hasal seta of endopad becomes lopger;-distal masti-
catony; proeask;ef-proRed ith. 3. Jong. and. L short:seta, middle, with 2 long setae,
and proxisal: prosessapithi4: loag, and.one short setae:, ‘Mxpl:. basipod,with &
setae Along e JBngr side;endoped unsagmented. with 3 apical aad; 340, 4 inner
lateral and one outer lateral small seate (Fig. 2f). Mxp2 (Fig. 2g): basis with 2
seatengnthe) inner:side; proximal: segment; of, endopod with, ong short inner seta,
middle segment distally carries 3 setae; exopod with 4 long apical and 1 short sub
apigal plumose- seta. ;Mxp3. (Fig. 3b): endopod, 4. spam
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brs desi a1 aoswisd ni bBsviozdo et s1oe 1ods seormuly non s ensmiosge amoz mi
isiom  bos soeions st noswisd ni (bM gizsin lkieib ody 38 osi9e sismitiuoeq :
2ssbioth getad and okesglesyiJikeldstaonthich isisetpditd, drd:segment iistally cxeciond
sntyatod:astacidexepo with -lasigspymisenapicat mnth oitksshogtsubnagiich] sck
gnd: Bl (Bigadihad): identioh]; Jasipotl avith ony sota wiitherinae sidg; es
degmentod: 1stoagrbent Wity Zieetaaon thehinner side/2ndiwith enbosetal datfs
distabimasgini. 3t carsien 2 dorix setae: dt :thé insidr distAl mareins-terafinnirn
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with1-3 Sbrt setde andon¢ long seti which is ‘mior ‘than tulf: “the letigth 'of: the
ehdopsd; trood adlbng ad endopod Beating H1bg plubiose r0sé et apicullylnd ke
short sub‘spied! setsi- ¥ (Fig-2 jy<@spiiesion eaéh side, innetritost spime GRTbY
sides mor blurkéise, ot ot Spiid-on: eittier side Plumose’ orily on ‘the Jfifilr side:
Corte wlend (0 SR SIS S LI CP I T VN e n s g
Zoea IH'(Fig. 3¢ t6'h): TT 1:65:295 it/ (282 mmj); ‘CE0.73-0.78 mm (076’ tamy =
L T R A S LA TP Ay P v wihihing

lbst abdominal ‘Segrment

7 Bitdmous Buds: of Py developed; T Hemarkated fots
by an articulating joint; Ur developed (Fig. 3 c,h).

Al: peduncle iésegmmggd; proximal segment beats- lgn‘g:iig,ﬁmose seta at the
distal inner aspe; and 2 shoft plumiosg sethe at the putefalistafmpect, above the
middle of this segment 2 short plumose seiﬁ:ﬂ«%};@jaﬁg otte long plumose
seta at its inner sidg pres¢nt, one short plumos D 4 prominence at the
Proximal outer regign; dfigta) ’

short plumose Setaq‘sms e

segmentation of exopod becomes ipt, pmgﬁa!‘segiﬁéﬁt‘hg.become flat and leaf
like, 11 plumose sgtae Pfesent along the ipnpr andﬂdls\t\al margii of exopod, a very
small non plumose setd present at the distdl outer “matgin, ‘a short plumose seta

Present at the outer’ mm:%m of exopod. Md (Fig. 3 f)ij;infﬁetv‘vpen;the incisor and

molar processes 2 fecth présent on ong side and;3-teeth on. the other side. Mxpl
stage| MxD2 and Mxp3 same

‘ d? segment aﬁe opod bearing 3

(Fig. 3g): no a ‘;’eci,a‘blé, change from, the previg
as in zoca Il Pi: it ¥2 are almost; identical.-
serrated setae af- sta}htemlqnargm Ur (Fig' 3h): bir ous;/exopod with 6
long plumose setde o inner and distal mﬂgﬁ"’ endopod pare. T (Fig. 3h):
8 <4 8 spine, wtmp‘gﬁa),fgnm " /spinég on eitfier side plumose.
; A E £ XA . 1 \

i

) i;ﬁqcx 0. 7+§¢ﬁ ‘mm (0.75 mm).

g 7

Zoea IV (Fig. 4 atys 8); 11 3.0&37‘?9 thm (3

i . S0, b O }s/
Rostrum devoid ‘of ‘tooth, base ¢ :tﬁq‘fzfoi\ﬁ;gn a vsihﬂ?fiqi)ﬁde like projection

present; carapace with pte'ry?fstw Mial,
(Fig. 4a); P3 .

\mg orbital aad" branghiostegal spines

oty & ool

gt prcy
. ! e i 3 #
Al (Fig. 4b): gutfiber of setds:

prominence with 2 short p

y
. A
PR 9\»

i

tsc,gment ‘of duncle increased,
mosé ‘sétde, distal segment with 3 short and 4
‘long plumose setae at the WSMQSMMQW Mﬂ‘ms’ﬂﬂl 3‘&%@% anfii»%q
sefa. . A2 (Fig. 4 9): exopod Hasegimentod;. bearing, {4 plumose sptac along its jnner

and distal margin, distally the outer. margin. of exopod 8. produced to forma spine,
in some specimens a non plumose short seta js observed in between the last and
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whtich 'rhiddié dnle GHE &lld Aiider-  Mixp3:' basipod with 2 setac on the inriér side,
distal segmmt':m? &dopod ca.rrymg 3 short setae and a serrated clawlfké 'sefa
P2 same as in the previous stage. P3 (Fig. 4e) biramous; basipod
: ‘é'f?ﬁé{fﬁﬂer margin; endopdd 4 segmented, lst segtﬁeﬂt thh 1

HE '@ﬁ ?ibﬁ‘g’ ‘setae ‘at the distolatral ma.rgm it the mner ¢ side, ‘terminal
Wifh b sfx‘orf seta. ‘ﬁnd one Iong claw lfke seta exopod shofrtéf fhan endOpod

& ?r* wanl 7 o
v wnpite nil

z?fh-?"'MM"m{J“"'Un ik——-T R SR v teretl—s
H e Ve
searing 4 long plumose setae apically. Ur (Fig. 4f): exopod with 10 long
shuriisss setae- me'ww ‘and distel margin"and one' distelitelil spie on
hé ouksr ‘miitgin, “endopod Wil T 16tig "> phimiose  sotas? T (Fig: gy Dhiartower
Wi&%& *BobHoNs /stag¥, cdbtying ‘oné iaterdl ahd' S*ft&mnﬁai“spiﬂ% ﬁ*’ elﬂiél‘
i8¢ ininé¥ Gnd 2 outet ypines fowbbﬂﬁ ‘sides’ nom -phimone:? s-ontilq pos sk
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o Zoea ¥, &Fs& 4 h to k? Sato d)ﬁTl A-88-3.20 mm (303 m)s 6L G740.78 mm

(q~4 mm) cuby b fe £ oumiensw bogobns Mo dnsmgos H, Hh
bt Teucmy } Sy fn sy oty opl 2o wsane 84 Lbos UL vl
4 devexqpcd gF‘s,rﬁ ;T almost restangular (Fis: 4;

: il i e bl mesey wonnd odl to sine
lig:, 3 b)ﬁ ;hort sgtae presen.t 011 tl;e Q‘ tal promingnce of .,thﬁ -Proximal

scgm r}t of pedunqle, a circlet of short plumose setag, developed at about 2/3nd
distal dlstance from the bottom of this segment; distal segment bears 5 long plumose
setae on one side and 4 short plumose setac on a prominence on the other side at

: A asoN s aaiinnes suneloty semssind 8 grugil
HMgereX s, TPalaewivk—(Palbemen)” tohbimius.” " Zoea: Vo0 w2iv lssisl—s
a—lateral view; b—Al; c—A2; d—P5. zbyasv*yn Je=t Mdi=M; aaMg-:mxz
h—Ur; i—T.
gaol Ol ritiw  bogors (W wil) sl Sflissiqs  ssses seariuly - gnot S gnnssd
. DERHm o, 3o g o FARIRE L S0 etk e . St
long, tlendeg, seta, at) ity apsk.. ouer-dagellm brasing Dagsiies alsite-niey
&Eigis59):, endaged  Aisemmented, of -wihich,the, distabone. is;
slender non plumose sem;a&u&mxaamdm A Dot seand 4 poin
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- Mdi(Fig. 4 Q""m Mad: without much change from the ‘previous: stage.i /- Mx2

(Eig: Ad): #x 18 plumese setae. No change in- Mxpl, Mxp2, Mxp3, Pl dnd
' 'tk,gz short setae; 1st segment of endopod with 2 shert setac.on
3 L-with 4 long plumose apical and 1 short sub apical seta. P5
., ous; baslpod with 1 short seta on. the inner: snde‘ endopod 4 seg-

$:50ta. Ur,(Fig. 4 j): exopod with 11 to 12 long pluinosev setae: and 1-spine
-endopod with 8 long plumose setae. T (Fig. 4 k): almost rectangular, 3 lateral
olerminal spines on either side, of the 5 terminal spines thc inner and guter dre

Figwed 6. ' Paldembh! (%Mon‘) conclnnus Zom 175 SRR
hotgstatetdl view] Bucals g—uAZ‘ *d-a—Mxpl e——M’xmﬂ f«-Mxpéﬂﬁ«-‘WfﬁaM»
biy "!‘-—-P3‘j-—-l"4‘ E—‘-Ps' [ERESNN LS raftiee A

'; ,;; ,T %‘;{ Stk

(} [ Lloye Dl :* EEERTE S ;z- 3 deils boe

Rbsmmmth_a:zdorshl fobth; mmmmd; ﬁchg m;
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" “AL-(Fig. 6b): the prominence at the outer distal ‘aspect of:distal seginiéntbdf
peduncle ‘bears 4 short plumose setac and 3 to 5 long slender non- plutnose’setie,
inner side bears 6 to/10 plumosé setae and the number of setae forming-a’cirelet 1
the distal segment increased; inner and outer flagellum are of equal’ sizé s iputer
flagellum bears 3 to 4 aesthetes and 1 seta and inner flagellum with 2 non iplamiose
setae. A2 (Fig. 6c): endopod § segmented apically bearing 5 to 6 short slender'aofi
plumose setae; exopod leaf like bearing 19 to 24 plumose setae and one spine. Md
(Fig. 5¢): in between the incisor and molar processes 4 teeth are present on 0flé
side and 4 to 5 on the other side. Mx! (Fig. 5f): endopod with 3 setae apically
of which one is long; distal lacinia with 8 teeth and proximal lacinia with~ 7 teeth.
Mx2 (Fig. 5g): exopod with 11 to 14 plumose setae. Mzxpl (Fig. 6d): base of exopod
slightly expanded carrying 3 plumose.seta¢, in advanced stage rudiments of gill
developed. Mxp2 (Fig. 6e): no appreciable change noticed Ixp3 (Fig. 6f):
2nd segment of endopod bearing on the outer dxstalmatgmaghort seta. PI(Fig. 6g);
and P2 (Fig. 6h): are almost identical; 2nd segment of the- endopod of advanced
zoea VI with 2 setae at its distal margin; exopod longer than endopod bearing 4
long apical plumose setae and 1 to 3 subapical plumose setae. P3 (Fig. 6 i): 3rd
segment with 4 serrated setae at the distolateral margin; exopod with 4 long apical
and 1 to 2 short subapical setae. P4 (Fig. 6 j): biramous; basipod with 1-2 short
setae; endopod 4 segmented, 1st segment with 1 to 2 setae- on the inner side, 2nd
segment with 2 distolateral setae, 3rd segment with 3 to 4 setae at the distolateral
margin, distal segment with 1 short seta and a long claw like seta; exopod shorter
than endopod bearing apically 4 long plumose setae and in advanced stage larvae
one short subapical seta present. PS5 (Fig. 6k): 1st segment of endopod with 1 to 2
short setac on the inner side; 2nd segment with 1 to 2 short;setae at the distolateral
margin; 3rd segment carries on the inner margin 2 to 4 short setae, distal segment
carries on the innér proximal end a long claw like seta. Ur (Fig.5h): exopod with
17 to 21 plumose setae-and one spine; endopod with 14 to 21 long plumose setae.
T (Fig. 5i): tapers posteriorly, of the 5 terfpinal spines on either side, inner and 2
outer spines are non plumose. -

Zoea VII (Fig. 7 a to K); TI 475-526 mm (501 mm); CE 1.18-1.31 mm
(1.23 mm). ' ; _ on

Rostrum with 2 dorsal teeth; uniramous buds of pleopods developed (Fig. 7a);
T tapers towards the posterior end (Fig. 7k).» S

Al (Fig. 7b): the basal prominence of ,thg’proximalﬂse“gmgnf with 3 to 4 plumose
setae and 5 to 6 long non pluinase setae; aumber of setae on-the segments of peduncle
increased; outer flagellum bearing 7 aesthetes in 2 groups of 3 and 4, distally this
flagellum bears 2 to 3 long slender setag;.inner flagellum as lang, as.puter; beasing
at its apex.3 slender non plumose setae, A2 (Fig: 7¢): gndepod longer:than.exqpod,
5 to 8 segmented, apical segment bearing 5 short non plumose slender setacyexapod
bearing 28 to 29 plumose setae and 1 spine. Md (Fig. 7d): 5to 7 teeth on one side
and 5.t0.6 teeth on the other side in:between. ingisor and molar BIOCTSHELS No
changein Mxl. Mx2 (Fig. 7e): exopod with 18 to 21 plumose setagqMxpl:
(Fig. 7 f): base of exopod slightly expanded bearing 3 to 4 plumose setae on the
outer margin. Mxp3 (Fig. 7g)} 2hd segmént of -endopdd-wiith:2 distaendistally and
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3pel segment with 4:setae. . P1 (Fig. 7h): 3rd segment of endopod with 4 setae along
itvidisthl dateral ‘margin. P3:'2nd segment of endopod. ‘sométimésivith 3 distola.
teral setde ; oxopod with. 4 long plumose setae apicaily:and 2to':3-subapical setae.
PA(Fig. 7)) anddP5 (Fig.7.j): without much appreciable change from ‘the' previous
stage:; -Uriexopod with 26 to 28 plumose sétae and onie-spine ; endepod: with: 26 to
27 long plsmose: setae.. T (Fig..7 k): tapers. posteriorly, coavéx at the distal region
beasing:3 pairs of lateral and 5 pairs of tefminal setae, - . i ' i oo o

e ¥

Figire' '7."" Pdlaemon ( Palaemon) continnius. Zoea VI '~ L
- a—fateral view; b—ATl; c—A2; d—;l\;[;d ;'e—Mx2; f—Mxpl; g—Mxp3; h—Pf;
CiPA LIPS kT o R

DISCUSSION

The sequence of development of pereopods in Palaemon (Palaemon) concinnus
closaly,.resembles that of) Macrobrachium rosenbergii (Ling; 196%; Uno.and’ Kiwon,
1969): M. nipponense’ (Kwon and Uno, 1969);: M. idello(Pillai and: Mohamed; 1973):
Palaemon macrodactylus (Georgiandra Little, 1969); Leptocarpus potamiscus (Pillai,
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1973); - Leandrites. celebensis (Pillai, 1973)." In. alk these species- Pl “and P2: develop
inzoes  and/P3 and P5 in-the subsequent stage,: P4 being the last ‘one-to develop
among ' the: pereapods. . But in Palaemon: elegans »s(Tsurnamaly1963) fust four
pereopods develop in zoea ITand P5 igdeveloped later. ' In all these Species:a minimurh
of thiee stages wererobserved between the stages aftér the development ‘of the unird-
mous bud of :pleopods and postlarva 1. In the present’ species uniramous; buds of
pleopods are developed in zoea VII:and as such a minimum.of three more:uoeal
stages could be expected before the larvae develop to postlarva L

‘ " A reduction in length of rostrum 'was observed from zoea IV onwards and in
zoea VII it reaches only to-} the length of eye.  This indicates that the short nature

of rostrum becomes apparent in.zogal stages and confinues in_the young specimens
which according to Holthuis'(1950) differ TR ttie older by having shorter rostrum.
Such a reduction in leagth of  1ostrum® KB seen in

semmelinkii (Jagadisha and Sankolli, 1977). s : ‘4

The basal lop/6f endoped Qfogé’m Macrobfachium sp. (Ling, 1969; Kwon
and Uno, 1969:/0no and Kwon 1969;, Pillai Aohamed;; 1973); Leander sp.
(Gurney, 1942 Leptocarpus sp. (Pilldi, 1973); Pylaem T
Pillai, 1966; Giorgindra Little, 1969); Palaemonetes;sp. -(Hubsdl
1974) ; Palaemon { Baldender) semmelifkii (Jagadishs and Sank i, 1977) carry 2

r 4

setac. - But in all the, zocat stages’of the present sgﬂcnei there is- only a single
seta, in which ‘haractef- it /agrees Wwith the zoeaof Periclimengs sp. (Gurney,
1942; Pillai, 19,50; Pillai, il - v

From the $¢cond zoea :gpﬁal‘ds \in, all the zoca}:-.ét ges' of Macrobrachium sp.
(Ling, 1969; Kiton and Uno, 1969; Uno and Kwon, ,«,z‘iga‘gg; Pillai and Mohamed,
1973); Leptocarpus, sp. (Pillai;.1973) ;@eaﬁdnte ‘sp".‘x? Pillai, 1974); Leander sp.
(Gurney, 1942) isericlimenéif"é; (Gurney, '1942; \Pillaiy . 1955); Palaemon sp.
(Tsurnamal, 1963; Greoriandra Little, 1969); | Palgemon (Pdlaender) semmelinkii
(Jagadisha and Sgukolli, 1 17) a prominent late ! puke was-gbserved on the 5th
abdominal segmeht. This; sping:is absent in al zogal stages "af the present
species. In Palaghmon temgpes (Pillai, 1966) also this sping.ig absent. This feature
does not seem&” bt a diaghbstic character of the larvge of § cies-of Palaemon since

1963; cx\grgi

some species poysess this spine (Tsurnama andra-kittle, 1969) while
others including t?; present species do not t&a';}k the spihe [(fn;,?i. 1966).
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