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in the Gulf of Nicoya, Costa Rica 
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Abstraet: Posllarvac of Ihe Genus Penaeus were collected once a month from November/94 to ApriV95 at Cocoroca 
beach in the Gulf of Nicoya. Costa Rica. They were idemifled morphologically. and those of P. occidenralis were 
studied. JI wa." revealed tha! the postlarvac: of P. occidtnralis occupied 65.6 % of the total individual s collected, and 
24.1 · 94.9% of the monthly composition. and their distribution density varied from 0.7·5.8 individuals/m2. The 
carapace length(CL) of lhe posllarvae of P. occidenlalis ranged from 1.55 10 9.58 mm, which suggested a migratory 
siz.e of them. The frequency of the CL showed a skewed distribution, which suggested a migratory pattem of lhe 
postlarvae of tha! species. 1ñe relative growths of the 6th abdominal somite and the carpus of the third pereopod of the 
postlarvae of P. occidenlalis were a1so examined againsl lhe CL. 

Key words: Marine shrimp, Penaeus occidentalis, postlarvae, size frequency, spccies composition, morphology, 
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Marine shrimps of the Genus Penaeus are 
globally important from biological and 
commercial standpoints. On (he Pacific coast 
of Central America, five species of that genus 
are presen\. In the Gulf of Nicoya. Costa 
Rica, two species named locally "camarón 
blanco". i.e. P. occidentalis and P. 
srylirostris, are fished by artisanal fishermen 
using gill nets. while the former species is 
dominant in annual commercial catches 
(Palacios et 01.1995). 

There are few ecological studies on P. 
occidentalis. and Palacios et al. (1995) 
reported on the annual produclion in 
conjunction with olher Penaeus shrimps. 
Meanwhile. no studies on the wild postlarvae 
of P. occidentalis have been reported, 
although they are essential for managing the 
shrimp resources and for introducing them for 
shrimp culture. The main reason why there 
have been few sludies on them seems to be a 
difficult identification of the postlarvae. 
Kitani (1994) reviewed the identification of 
the Penaeus postlarvae distributed in Ihe 

Pacific coast of Central America. which 
makes it possible 10 carry out ecological 
studies on Ihem. 

The present study intends to c1arify the 
ecology of the wild postlarvae of P. 
occidentalis in the Gulf of Nicoya. and to 
contribute to the development of fisheries. 

MA TERlALS ANO METHOOS 

Postlarvae were collected at Cocoroca beach 
near Punta Morales in the Gulf of Nicoya. The 
area is a small inlet opening widely to the Gulf. 
without inflow of fresh water, with a muddy 
bed being exposed during low tide. and had a 
water depth of 20-3Ocm during the sampling. 
The sampling was carried out once a monlh. 
for six months from Novemberll994 to 
Apri1l1995. on the 5th day after the new moon. 
and at the Oowing tide. A wooden pole was 
fixed on the ground for an indication of water 
depth. and the sampling was always started at 
the same depth. A handnet of small mesh with 
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dimensions 01" 33 (widlh) X 20(heighl) X 

35(deplh) cm was used. and Ihe sampling laslcd 
cxaclly 10 mino Thc spccil11cns wcre Ilxcd wilh 
10% fonnalin. alld cxamincd in lhe laboratory 
orthe National Univcrsily in Hcrcdia. 

In lhis papero lhe (cnn of "postlarvac" rcfcrs 
10 5111311 shrimps collccted in lhe present sludy. 
and sorne of Ihcl1l Illuy corrcspond to a juvcnile 
shrimp. Thc idcntification of Ihcm was made 
following Kilani(1994). Kobayashi and 

Chan( 1991). a"d Perez FarfanlC( 1989). The 
measurerncnt and lhe Illorphological 
lerminology follow Kilani( 1994). 

RESUlTS 

Thc individual numbcr of lhe posllarvac 
collcclcd al cach salllpling and thal by spccics 
are listcd in Tablc 1. Thc posllarvac af rour 

TABLE I 

Individual numbcr of Pcnacus posllarvac collectcd wilh a scoop-nel for 10 mio al Playa Cocoroca in ,he Gulf of Nicoya. 

Costa Rica. Noy. 7. 1994-Apr. 3.1995 

Dale/especies P. (wádellrali.f P. Jt)'liro.ftriJ P. "(/fInamel P. brl'I'irOJtri.s P. nlli/ollllt'tl.flS TOlal 

1994/Nov.7 :\16 I 
1994/Dcc.6 151 I 
I 995/Jan. 5 444 O 
I 995IFcb. 3 427 O 

1995/Mar.5 53 O 

I 995/Apr. 3 66 O 

TOIal 1457 2 

species, Le. P. oL'cidelltalis, P. stylirostris, P. 
brevirostris. and P. calijomieflsis, werc foundcd. 
while lhe postlarvac of P. vallllamei werc nOL 
The 10lal number 01' lhe posllarvae eolleeled was 
2221. and Ihe posllarvae of P. occidel/tali .. 
occupicd 65.6% of Ihem. The individual number 
of Ihe posllarvae 01' P. occidentali .. eolleeled al 
eaeh sampling varied from 53 10 444. The 
postlarvae were mostly collected at the sampling 
in Oee./94. amounling la 614. 

The spccies composition is shown in Fig. l. 

The eombined individual number of Ihe Iwo 
spccies, i.e. P. occidelllalis and P. brevirostris, 
occupied more lhan 99% of Ihe 10lal number of 
cach sampling. Thc posllarvae of P. 
occidelllalis dominated in Nov./94, Jan .. Feb., 
and Apr./95. occupying 94.9, 88.1, 93.2, and 
7 1 .7% of Ihe monlhly lolal number, 
rcspcctively, whilc those of P. brevirostris in 
Oec./94 and Mar./95 occupied 75.1 and 75.9% 
of the same number, rcspcctively. 

The frequencies of Ihe Cl of posllarvae of 
P. occidel//atis on Nov. and Oec./94 (Fig. 2) 
showcd positive skewed distributions with lhe 
mocjes of 3.01 - 3.20 mm Cl and 1.81 -
2.00mm Cl, respcclively. The ranges of lhe Cl 
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Fig. l. Species composition of Pcnaeus postlarvac COIlCCICd 
wilh a scoop-ncI for 10 min al Playa Cocoroca in lhe Gulf of 
Nicoya. COSIa Rica, No. 7, 1994-· Apr. 3" 1995. 
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Fig. 2, Frcqucncy distribulion of campacc Icng1h (eL) of P. 
occidcntalis collcctcd on Nov. 7.1994 (A). and Dec. 6.1994 
(B). al Playa Cocoroca in the Gulf of Nicoya. Costa Rica. 

were 1.85 - 9.58mm and 1.55 - 9.50mm, 
rcspcclively. 

The relalionship belween Ihe CL and Ihe 
lenglh of Ihe carpus of 3rd pereopod (CP), 
and Ihal belween Ihe CL and Ihe lenglh of 
Ihe 6 1h a b d o m i n a l  s o m i l e( AS) of P. 
occidellwfis in Nov./94 are shown (Fig. 3). 
The relalionship of Ihe CLlCP was elearly 
linear with Ihe correlation coefficienl of 
0.995. while Ihal of Ihe CLlAS showed 
ralher a curve helween 1.75-3.00mm CL and 
more variance Ihan Ihe el/ep relationship 
observed abo ve. 

DISCUSSION 

The posllarvae 01' P. occidenfalis were 
dominanl, occupying 6 5 . 6% of Ihe 10lal 
ealches, Meanwhile, Palacios el al. (1995) 
reponed that the commcrcial cate hes of P. 
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Fig. 3. Relalionships belwcen lhe catapace length and lhe 
Icnglh of 6th abdominal somilc(A).  and belwcen Ihe 
campare length and lhe lenglh of carpus(B) of P.occidentalis 
colleclcd on Nov. 7. 1994. al Playa Cocoroca in the Gulf of 
Nicoya. Costa Rica. 

occidellfalis occupied 55.06% of the annual 
shrimp produclion in the Gulf.  which is  
considered to juslify lhe prescnt result on Ihe 
dominant specics of the wild posllarvae in Ihe 
Gulf. 

The mean distance scooped for 10 min was 
230m. Since Ihe widlh of Ihe handnel is 33cm, 
lhe IOlal surface scooped is calculated lo be 
76m2. Accordingly, Ihe dislribulion densily of 
Ihe posllarvae of Penaeus is from 1.2 lo 8.1 
individuals per m2, while lhat of P. occidellfalis 
from 0.7 10 5.8 individuals per m2. This densily 
may be useful for eSlimaling Ihe posllarvae 
resourccs in coastal walers, however further 
sludies al differenl siles will be needed. 

The presenl sludy considers Ihal Ihe 
frcquency dislribulions of Ihe CL may indicale 
a migraling pallern of Ihe posllarvae of P. 
occidellralis in lhe coastal walers. That is; after 
passing larval stages in the offshore walers, the 
posllarvae of P. occidemalis reach the coastal 
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arca al a minimum eL of 1.55m l11. Thc 
mignllion back lo the offshore watcrs or a 
changing thcir dist ribution arca from Ihe 
sampling silc occurs gradually aftcr rcaching 
Ihe CL of 2.01-3.20mm CL. and Ihal 
mQvcrncnt is completcd by Ihe maxilllum el 
of 9.58 mm. MOIoh and Kojima( 1986) reporled 
011 Ihe wild postlarvac of P. japollicus that Ihe 
rnode of Ihe el dccrcascd during Ihe sumiller. 
and Ihey suggested Ihe possibilitics of 
spawning ncar shorc in sumiller and an 
i ncrcascd dcvclopmenlal rale by warmcr 
tcmpcralurc. Thc dccreasing tcndcncy of Ihe 
lllodc is also obscrvcd in Ihe prcscnt study, bUI 
lhe surfacc water tcmpcraturc and salinity 
around Ihe sampling si te ha ve a tendcncy of 
s111all changcs from OCLObcr (O Dcccmbcr, 
ranging 29.0-30.0 Oc and 27.5- 30.0 ppl.. 
rcspectivcly. howcvcr the salinity shows a 
increasing lendency along a climatic change to 
Ihe dry season (Brenes & Leon. 1995). 
Accordingly. il is ralhen considercd thal Ihe 
reason 01' Ihe dccreasing mode of Ihe Cl may 
he caused hy d i f ferenl spawner grou p s .  
beca use Ihe local fisherman reponed several 
fishing grounds such as a soulhern pan of Isla 
Chira ahoul 20 miles far from Ihe sampling 
sile.  and an c a s I  coasl in thc Gulf  
corrcsponding 1 0  an offshore arca of lhe 
sampling sile. The Cl distribulion in Nov.l94 
seellls 10 be a polymodal distribution. which 
is considercd 10 suggest a possibilily of 
several spawner groups. 

K i lani(1994) reporled Ihal Ihe relalive 
growlh of Ihe CP againsl Ihe CL showed a 
linear relation bctween 1.81 and 2.75111m CL. 
The prcsenl study confirmcd Ihe relalion wilh a 
range of 1.26 - 7.56 mm CL. which faeililale 
Ihe idenlification of Ihe posllarvae as well as 
early juveniles. 

The posllarvac were collecled in lurbid 
walers al llowing tide, and Ihe waler turbidily 
seemed lo work as an arca protcclcd from Ihe 
predators. and Ihe lurbid walers may al50 offer 
an abundanl detritus. A huge number of 
Mysidacea was bycalched al Ihe sampling. No 
ecological sludies on them ha ve becn reportcd. 
bU I Ihe diSlribulion of Ihe wild posllarvae of P. 
occidellta!is seemcd 10 ha ve a certain corre
lalion wilh Ihe occurrence of Mysidacea. 

Further invesligalions on these poinls are 
required 10 clarify Ihe ecology of Ihe wild 
postlarvae of P. occide1ltalis. 
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RESUMEN 

Post larvas de camarón del Género Pelluell.t fueron 
recolectadas mensualmente entre Noviembre de 1994 y 
Abril de 1995 en La Playa Cocoroca del Golfo de 
Nicoya. Costa Rica. Las post larvas fueron identificadas 
morfologicamcnlc,  y las de P. o('('ide,lIc¡/i.f se 
esludiaron. El resultado demostró quc las posllarvas de 
P. o('dden/(lliJ fue mayorilarias con un 65.6% del 10lal 
dc las postlarvas recolectadas cuya composición 
mensual varía entre 24. 1 94.9%. la densidad de 
dislribución fue enlre 0.7 y 5.8 individuos por m:. El 
rango de longitud de caparazón (Cl) de las post larvas 
fue entre 1.55 y 9.58 mm. lo cual sugiere el tamaño 
migratorio. 

REFERENCES 

Brenes, C L. & S. leon 1995. Variación temporal y 
especial de las profundidades lermohalin:l'i y nutrienles 
en el Golfo de Nicoya. Costa Rica. Repone Técnico. 
Dept. de Química. Universidad Nacional. Heredia. 
Costa Rica. 

Kitani. H. 1 994. Idenlification of wild posllarvae of Ihe 
Penaeid shrimps. Genus Pf'ntleus. in the Pacific coa$t 
of Central America. Fi$h. Sci. 60: 243-247. 

Kobayashi. K .  & R.G. Chan 1991. Manual de 
identificación comparativa de post-larvas de 
P.wwna11!f'i. P.I"f'vir{).urj.�. P.stylirn.Hri.f. y 
P.californiensis para la costa del e$tado dc Sinaba. 
Mexico. JlCA: 1-30. 

Motoh. H. & J. Kojilllll 1986. On postlarvac of the Genus 
Pelllll!Ju appcaring inside fishing pon of Ohara. Chiba 
prefeclure. Japan. Res. Crustacea. 15: 38-43. 

Palacios. J. A .. R. Angulo. & J.A. Rodríguez 1995. la 
pesquera de Pf'natu.f .uyliro.Hris .  (Decapoda: 
Penacidac) en el Golfo de Nicoya. Rcv. Biol. Trop. 43 
(in prcS$). 

Pcrez Farfanle. 1. 1988. l1luslrated key 10 Penacoid shrimps 
of commerce in the Americas. NOAA Technical 
Repon. NMFS 64: 1-32. 


	Scan 128
	Scan 129
	Scan 130
	Scan 131

