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Abstral<

l{ajial atas depsrty cian diversity lalva ikari teialr dijalanl<ari cli pesisiran patrtai patrttri bat'at

Pplau Pi1a1g. Kau,asalt ini, yang di pinggir oieli l-rLrtan bakau. adalah satu l<au'etsan petittttg

ruptul< perikanan pesisiran pantai lni adalah satu daerah perikanan pesisiran pantal yang

r"nenun:rpu tangl<apan ata ikan clan udang khasnya Penueus nterguiensis. Objektif l<ajian ini

aclalah u5t1k rnenilai kepentingan harvasan pesisirarr pantai irli sebagai tapak setrtirialt atlal'

ikzrn.

Persatrrpelap rktioplanl<ton dilal<sanakan untult meltetttul(an kotlpostsi spesies datr pet'[rcz-aati

1,,a1gwLr.lLrd dalant pertaburau larvaikan dari segijarali dan pantai datt kesan pasallgsLrfLl1".

Larva ikan clari 26 taxon telaii disampel. Lzrrva ikan dari Famili EnglaLrliddere dan ClLrpeiclae

mendoprnasi tangkapan. Zon yang di pinggir oleh hutan bai<aLr, ia itu zon antala pasallg

sruLlt. fiastl tanglcapan larva il<an yang palingbanyai<. Banyaknya larva senral<itr l<Ltrzins

apairila.jarak clari pantai bertambah. Tinggi bany,al<nya larva il<an del<at pantai aclirlalt

['reltaitan depgan bel<alan nrakanarr yang mencul<Lqri dzur tahap perlingdLrngan. [(zriiarr irri tclah

.jelasba|arva kal'r,asanili rnentpunyai niiai semaian anak ikan yangtinggi dart lar-rgl<irh s'itlat'

perlu dianrbil r-urtr-rl< nrenrilihara I<au'asatt itli.

Abstract

Studies of density anci cliversity of fislr Iarvae wet:e carried out in tire coastal area oIthe West

Coast of Pepang Island. This area. wirich was fringed by amaug'ove forest. ft'ottt PttlaLt

Betong to the nrouth of Kuala Sungai Pinang is an impotlant coastal fishing zrrea. It \ ias alr

inrportalt cozrstal lLshing district whiclr concentrated on fish and prawn catches merinly"

PenttetLs nterguiensis. The objective of this study was to evaluate tlre ir-nportance o1'tltis

coastztl area as et fish t:ltrset'y area.

lcirthyoplanl<tori sampling was carried out to detemrine species conrposition as rve Il as

differences that existed in tlre distribution of fisir lan'ae u,itlr respect to the distanc e fi-otrt

slrore a1d tidai phenorlena. Fjsh lalvae fi'om 2(r taxan rvet'e sar,lpled. Fisl3 larvae lrortt

ianilies Elgraulidae and Clupeidae dominated the certch. The zone fr-inged b)' nrzurgroves

u,hich u,as the intertidal zone liad the highest lalvetl abundance. Lan,al zrbundauce tvas

reclucecl as the distance from slrore increases. Tlre high abundance ol'fislr lan'ae itt the treat'-

sfiore areawas due to abundant supplyof food as r.r,ell as the level of protectiotl pr-ovidecl

Sigppificaltiy nore fish larvae were caLrgirt during high sprirrg tide. Tliis study re-vezilecl that

tl-ris ar.ealras ahigh nLlrsery value and relevaut steps need to be takert to eusure tlrzrt the

coastal iishilrg irrclusti'y carr be sLrstainecl throLrgh conset'r,ing tltis at'ea.



i.O II\TRODI ICTION

Throughoul the tlopics. l'rlaltgrove fbtests are being renrot,ed at an alarntillg l-ate by clcar-

f'elling for procluction of u'oocl chips, development of aquaculture poncls or to ptor;icle lartcl

lbl fiLrrrrirrg, lror.rsing or toLrrist projects (Robertson and Dulce, i990). [{et-e, itr the West C'tlast

ol'Pcnang islarrd, clealinc is urost ei,ident for tlie accomnroclatiori of increasing nclttacttltLtrg

ponds tbr prau,n farrlitrg. Successiirl lltanagelrent oItltese coastal resortrces reclulfes

cietailed knori,ledge of the r ole of n.taltgro\/e forests in insliore productirrity. Of palticulal'

i:nportance is a clear ullderstanding of tlie nlallner in rvhich fish use ntallgrove fot'ests zrnd

llrzulgrove-lined u,aler"ways as nursery gt'ounds arrd feedirrg aleas.

Boesch ancl Turner (1984) lrave pointed or.rt tlral it is a proi,en I'act amorlg estrtarine scierttist

that coastal zones are llrpolranl nllrsery sites foljLrv.nil. fitl't and cl'ustaceart fislr. Tlre

intertidal ard sLrbtidal zones r,r,ith their chalacteristics provide food and shelter zLs w'ell as

refirge. Tlie inrporlance of mangroves as fish habitats is becoming urell estat-rlished in sonte

regions irr the u,orlcl (Rober:tson and Duke, 1987, Robeftson and Duke. 1990, Staples et.(t1..

i985, Thayer et t1\..1987). Proper uteasures have to be talcen to ensLlre tlrese uttrsery arezls al'e

preserved as it clirectly affects the fishing urdustry,at large in the area. Studies on lan'al
composition and distribution in Malaysizrn waters are lacking and clue to this the

understnndiug of the role of mangroves as uLlrselies is rtol acleclutttc. Earl,u- strrclies ccllttlttcicd

by Delsnran (1945)have not been [ollorvecl up since.

This study nas ainlecl at studyiltg tlre lan,al composition in the coastal wztters ets rvell as tcr

detailthe inrporiance of the ntangro\/e coastal area as a nursery for fislr.. Spatial 1-actors at'cr

one of tlre most important aspects affecting tlie distribution of fislr arrcl prawll iarvae.
Rol'rertson ancl Dr-rke (1990) argued ttrat spatial factors contributemore to Iarval distribLltion
as colrpared to other factors suclr as seasons. Thev also concluded thzrt maugroves tttrcl

estuarics pia.v an impoftant and enrinelrt role as nurseries. The post-larvae and.juveniles ol'

several Engraulicl and Clupeici rnoved into the ntangroves extensjvely during elrtr tides to Icc:tl

orr zooplzrnkton. Tzeng and Wang (1992) stressed tlre importance of estuaries as the
ir-rter-nrediate for eriergy transfer between rrver and sea, wJricir was rrital for conrttrercial llsh irr

coastal areas that rely on estuari.es as nr-rrseries as u,ell breetling gror,ttrds.

LoLris et tLl. (1995) proved that the distribution of theiuvenile community follows spatial

clistributiori. The juvenile cornmrrnity also shows an obviouts preference for nransrroves atrcl

sea grass inundated areas. Robertson and Dr-Ll<e (1987) conclr-rded tlral jr"rveniles atrcl lat'r'ett- ol'

fish are rlore abunclaut in man-eroves in a stllcly to conrpare densitjes of lalvae in tlatr-qt'oves.

sea grass alezrs as u,ell as sand-v stretcbes. Young (1978) also enrpirasizecl that derrsrtv per

runit area Lrsually increases rn a comlrrunity r,vith sea grass. [n a study conductecl to colrlpare

nrLrdcly sLrbstrates and sandy substrates. 
i

Robertson and Duke (1987) found sigrrificantly higher amoLrnts of lar:vae in ptrddrr arezls.

Tzeng anci Wang (1992) postulated niangroves provide sLLitable food, protection. I ittle or rlo

uraternloverrent and lack of predators. It u,as their contetttion that these factor-s contribLrted

to the higlr density of lan,ae irr nrangroves. Their research proved the hl,potlresis that tlte
ntangroves are linl<ed rvith the food chain for lLrverriles and fisli larvae tJrat depend on

estuaries. The uraugroves irrovicle suitable rooul to escape predators. Rotrertsorr and Dtrl<c

(1987) iilentjfiecl luatlgroves as rrurseries that are vital for the conllercial {lsh atld pt'awtl

intlr,rstLy in Australia. Thc results oItlieir study t'evezrled distinctly triatrgt'ove habi tLlts trs



i:icessari, Iot jLrvenil.: Penaerrs merguiensis. The abrrndattce of fislr ancl pltlwll tltlt r:itrtes

u,tth the difl'ereut zolles in es[ualies s]rorvecl the lelative importauce of nut'set'ies. Stallles ct rl
(i985)rvho stLrtijecl habitat pr-et-er-ence of'jLrverrile penaeid prawns fourtcl the pt'irrvtts lurtitccl ttr

estLrart'ies tlrat rvere fi-inged witli rrrangtoves. Young (197S) plovecl tJre nurset'y value oIlittorll
z,olres besicles rerterating the irnportzu:ice of space in lelation to larval abutrclance.

1-he oblective of thrs stLrcly was to stLrdythe conrposition of llsh ancl pl-[Iwn larvite irt thc \\icsl
('oast o1'Penaug Island. We clrose io def-rne tlre habitat pre{elence oilan,ae tn t'elatiort ttl

distance fi-onr shore in order to study the irlportance of having maltgloves as possible

nurseries for fish and prawns.



2 A MATIIRIALS and VIETHODS

The West Cost of Penang [slanci is a habitat u,itlr high cliversity. The coast is fiirrgccl r,r'itlt rt
llan-o\\/ l0 l<m nlalts.ro\/e stretclr. Towards the sea, the mangroves proceecl to beconre
rurr-rclflats atnd eventr.rallv ta1<e ot'l oDen sea characteristics. A ferv tivet's [orur cstrtaties at tltc
coitst.

Tlie sanrplilts area r.r'as divided into three zones. A, B and C. Zone A rvers defirrec'l as tlte iu'eil

fi'onr the coast to 200 nreters seawards along tlie manglove sttetch. Besides tl"ie tTratrgrove

stretcir, this zone incorporates the intertidal zone whicli is mostiy ouly visil'rle dLrrirrg high
tides. The substrate is made of fine silt witli particles less than 2-. Along the sirore cletritLrs.

seeds and roots of Avicenict and Sonner^utia spp are concentrated.

The faLrrra in Zone A is uraiuly ntaugrove bLrt also rlarjne orgernisnrs that urigritte herc. Tlrc
prodLrctivity in Zone A is high and therefore able to carry a high cliversity of tife.
Murdsl<ippers lPeriopthulntus chnsospltilos) and polychate wornls, I)ioltutru tteoltolittrttLt- .

GL.\,c:erct spp. and Nereis spp. dominate tlre area. Stlails such as C'eritltitleu obttrst antl
Svnceru breviculu are abundant (Berry. 1 964).Bivalves. Donu.x.fubu arrd sand ct'ettrs. I Iiltltu
trsiutictr are also pfesent.

Zone B r.r,as definecl as the area fi-onr the 200 nretel clistance fi-orl shore to 400 n'lelers tttto tltc
sea. Basically tlie zone is subtidal u,itli mudflats and mudd1, trottom, u,ith this at'ca bettrs
sutlrtergecl even durinc low tides. The t-aLura in this zone are mainlv maritre. Bcsrcles tlrc

coastal rrraline fishes, the crustacetns,Ac'etes spp. are abundant. Bivalves such as Pili//(/ spl-)

ancl PcLphier u,n.tltduttt as u'ell as pollzclrates wonlts Perinere.is spp are cotltrtotrly l'oLrrtci

Zone C is the area from the 400 nreter nrark up to 80fJ meters fi-onr slrore. This zotre hzts it

sandy bottonr and drstirrct open sea characteristics. The depth of tliis zone is very rrrttch
greatel compared to Zones A and B. Marine organisnrs are abtmdant in this zone u'itlr a higlr
al-rr"trrdance of Penuetts nterguicnsis and Pencteus ntonoclol. Anclrovies (Sto/epltortr.s spp.).
Ilul'ssrr /7?-lrs/a.\ and f'uluntugil schulimake r-rp the dominant flsh composition. Zone C is the

nrajor contributor-torn,ards tlre fishing industry in tlris area.

For this stLrdy sampiing was caruied oLrt using a piankton net with a lnrm rnesh slz-e. Thc
nrouth \ ras n'lorrnted with a flou,-meter to determine the volunle of w'atel tlor,ving throLrqh tlie
net. The net was towed on the surface for: a distance of about 100 meters parallel to the shot'e

Six replicates were talierr for eac.h zone.

Sanrples were transl'ered into plastic bags and fixed in l0 0z'r, lornialin. A feu,drops of-Rosc
Bengal wereaddedtostainthefaurratofacilitatesortingtlrenrfi-onrdebris. San-rp.lesr.i,ere

tlren sorted oLrt in the lab with forceps for coLrnting and identification. The lan,aeilrvere therl

irteserved in 70o/o alcohol. Larvae rvas identified using references by An'rn (l 977\ . Delstrrtitr
(1971)^.Ianekarn and Boonruang (1986), Leis and Rennis (1983)and Vatanaclrai (1979).
ldentification up to the lowest possible taxon level was dorie usirrg foul clrat'actelistics:
nrorphonietrrcs. meristics. pignteutation and urrique larval clraractelistics.

J'otal r-runrbero1'fish larvae ancl specres cairghl \vzls sLullureci ancl changed to cottcetttratiotl.
irrcliviclr-rals per: 1000 nrr. To note the significarrce of tlre fish anci crLrstace?ur lirn'zre
abunclance data, rlnltr-lactolial ANOV:\ statistici,rl analysis rvas clone using Statgr-a1'
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RE,STJLTS

Fish lalvac fr-onr 25 dif'feierrt titxons u,ere caught in tlris stLrcly ('l'able l). Indivicluals f onr llrc
faniily ElrgraLrlidae hacl the highest abunciance ori the rvhole rvith 48.7 9{, fi'orrr tlrc- total calclr
Tlre species tlrat rvas caught fi'orn this family wele I/ir"r',s-r(/ slt. (43.2(r V") arrcl S'rolephortt.s s1-t.

(5-41'%). This rvas foilowed by ,SectLtor sp., a Leiogrratlricl (10.15 Yo),Vulantugii sp. a

Mugilid (7 .89 %), Sardinellu sp. a Clr-rpeicl (6.569/o). Apogott spp. (3.29 ok). Anrbus-srs s1rp.
(3.10 96)) and Athenlrd spp. (2.85 %). Letrvae of Chiroc'entnts rlorult, Artorlotrtas[otn(r
cltucttntlu. LttLituttts spp, Megulopsis c.t,pr"irtoitlc.s. Sitlugo spp. Thernlon f urhtts,
PeriopthtLlrttl-t spp, Leiognuthtls sllp, Si.qunus spp. anci Otolithes spp. eaclr nrade up 2.40'i,,, to
().25 ol' fi-orrr the u,hole catclr.

FcrLrr of the l0lnost conlruon fish larvae. Tlrryssa sp..5ccrrzol s1t. . Stolephorus sp. irncl
Dussumieria sp. were caught at all three zones sampted and al all times. Showing a verywidespreacl
distribution with coastalwaters. Others such as Valamugil sp. arrd Scrrdinclkt sp. r,vere only
sirnrpled withirr zones A and B.

Fish larvae abundanceu'as higlrest in Zone A (936 indiviclLrals per 1000 nrr) l'ollou'ccl b),
Zone B (487 incljvrclLrals per l(X)0 nr'l) ancl lorvesl n,as in ZoneC (l I7 incliviclLrals per i(X)()
ni') (Fig. 2). Thel'e was a very significant clilfurerrce (p< 0.(-)01) iri fislr lerrr;erl abunclance lor.
Zotres A (20t) nteters fi-om slrore), B (200 to 400 rreters fi'orn shole) and C (400 ro 80() [r'orrr
shor:e). LSD tests showed that sample means for Zone C was significantJl, lower conrperrecl to
Zone B and tlte popr.rlation means for Zones C anci B rvere sicuificantlv lovu,er thari the
population nrearr of Zone A.

The density of flsh lan'ae was significantly higher at nighr with a clensity oi'625 rntlir,rclLral
per 1000 m3 as conrpared rvith 402 irrclivicluals pel 1000 mr during the dzry (Fig. i).

The density of fisir larvae was highest during lrigh sprin-e ticle wlth a clensiry ol 83c)
indir'idLrals per '1000 

n'l'' as conlparecl with 389 incUvich-rais per 1000 nri cluring iou, spr"irrg ricle
and 313 inclividuals per 1000 miat neap tide (Fig. a). Statistical analyses showecl tllat rvere
significant differences in the mean density of fish lar-vae for-each of tlre varrious ticles.



Table 1. Species contposition ol'the rvltole catt:lt

S Decies %' iuclivicluals
I/rr-),ssrr sll. 43 !o
,Sec:ulor sD. l0 I5

Valamuqil sp. 789

Surditrellct sp. (r.56

Stolenhortrs stt. 541
Dussurnieria sp. 464
Anoponiclcie spp. -)./-)
Ainbussi.s spp, 3 r0
Athen-nidae spp. 28s
C'hiracentnc clorult 245
An odontostom a clt u cu n clu 2.02

Lutjcuttrs spp. 1.67

M egul ops i s cvpr in o itles 1.3(r

TlteruDon ittrbtLs. i.00
Sl//d.eo spD. 0.97

PeriortthuhzruJ slrp, 012
Sigrgrr,rs spp. 053
Leiognutht{s sl-lll, 0.2-s

Otolithes spp 0.25

Fistu 0.2e

Lutes culcurifer 0.26

Frsh sp. A 0.2,s

Fish sp. B 0.25

F sh stl 0.25

Fish sp. D 0.25

Fish sp. F 0.25



Table 2. Conrposi{ion of the fish lan'Ae bv Zorres

Taxon
fftir,.ssn sp.

,Sectttot"sp.

Valamugil sp.

Srudinellct s1t.

StolepltorLr.s s1t.

Dussumlerla sp.

ATtogotticlue spp.

,{nr6rr.s.si.s sp1t.

Atl.rernridae spp.

C Jt i r o c: e n tr us tl o rcth

A n o d o nt osto nt a c lt c L c tt ttrl u

Lutictttus sp1':,

M egu lopsi s ct;p r i tt o ides

Th et'u.1tc,ut .s1't.

.Sil/ago spp.

P e r i rt p I h u I/7?r1.\' spp.

Slerrnrrs sp1r.

Leiognurhtl.s sllp.
Otolirhes splt

FiSTLI

Lute.s culcurifer
Fish sp. A
Fish sp. B
Fish sp. C

Fislr sp. D
Fish sp. F

Overall
222

52

41
41J4

2B

24
17
4F
IO

AT
IJ

4aIJ

10
\J

7

5

6

AT

3
-Z
1

1

1

1

1

1

1

1

Zone A
368

92
97

74
{\l

dtJ4
40
++

33

29
13

26
4')
IJ

12

0

11

0

0
AT

0

0

0
A+

+̂
r\
\J

Aa

Tone B
234

^4ol
25
^aZI

36
34

11

T

44tl

B

1B

0

8

1̂

-J
0

0

0
n
U

o

v

4

0

0

0

0

Zone C
64

AT

0

U

Rv

At

nv
U

nU
n
U.

tl

n

rl

nU
4.)

0

U
r
.J

nv
A+
Aa

0

0
a\
U
41

r\U
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Fig.2. Abundance of Fish Larvae by Zones
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Fig. 3. Abundance of fish larvae by Tide
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Fig. 4. Abundance of fish larvae by Time
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DISCIJSSIO}T

Atotal o1'26 larval fishspeciesfi-ont l6fauriliesrverehaulerloricoestl'ringirrgl'ualrgfo\cs()rr
tlie West Coast of Penang Island. On coasts, there ale 1'rsh species that survirre irr niitngrt'rrcs
{br ttreir Iit-etinre and also breed irr here. Besicles that, migraling species nro\/e into rtrarrgtor;es

to breed ancl exrst in the lrangroves every norv ancl tlren..[anel<anr ancl Boonruang(198(r)
sterted tlrat the species abundance and conrposition depend on the bleeding beliaviour of
species as well as the changes in salinity and tenrpelature. With tespect to their behaviour.
tlrevdistinoLrished{burtypesofmanglovefisir: i)Trueresidents.thatcompletetheirlit-e
cycle in nrangro\/e al:eas, 2) partial residents. which au'e associated rvith m2lrgrove zrreas

clLrling larvai eind jr,rvenile stages or during tireir acir,rlt life sLrch as clLrpeids. anchovy, gte;,'

nrullets and flatfish,3)tidal visitors, such as sillagnids, carangids and sciaenids and 4)
seasotral visitors wtrich use the mangrove areas for spaurning or nursing grouncls. sr-tch its

anguillicis.
Wiiert the species cornpositiolr were analyzed, it r.vas discovered that tlre nrore dorliuatrt

. species found were nearer the sirores of this site compared to otlrer-specres. ^luvenile
anclrovies, Stolephonts sp. and Thn,ssct sp. \vere found iri large nunrtrers especiall-r'itt Zortc''\
tlrat u'as fi-inged by rnangroves. Both species are Engraulids that are pelagrc ancl

planktivoloLrs that use mangroves as breeding -grouncls during reriny seasons (.larieliarn and

Boonruang, 1986). Robertson and DLrke (1987) also recorded90o/o of their lern,al haLrl in the

nlzilrgro\/es of ALrstraiia as anchovies and stated that the presence of these lanrere u,ere sirnilar
to the presence of larvae in manv other mangroves in tlre tropics. According to thent.
anclrovies migrate fi-om nrangroves to othet'areas in large groups. Neira et ul. (1992) also

stated Engraulid larvae prefer coastal ar-eas especially near- nranqroves as tlreit nLllsel-\1
gro Lrncl.

N4Lrgilid larvare are the second hi_qhest in abuudernce and only rvere present irr Zones A atrtl B.

This was plobably caused by the recruitnrent of lar-r,ae to the shole and aiso tlre LLtilisation ol-

the mangroves as breeding grounds by adults and larvaecomplete their life c.ycle grc'rrvinq $1.

tlreslrore(.lanel<alnandBonluang, 1986). inthisstudy.wefound L'alunrugil splarv'ae in

high abundance only in zones A and B.

Larlae fi'onr the Clupeid familyale also dominant in the nearshore area. Snrdinellu spp.
fi-onr tlris farlily are fish that use the mangroves only at one stage of their lives arrd shou'
belravioural preference for nrangroves. Tzeng and Wang(1992) conducted stlrclies on

corlposition and str-r.Lctule of larvai distrrburtion in a nlangrove estuarine area iu Taiwart aurcl

{bund Scu'dinellctspp. to be the most aburndant. Leiognathid larvae are clonrinant alr(l tlris is

hecause they inhabit the coastal u'aters even as young adults.

Ar:nbassis spp. fi'onr the family Ambassidae was also dominalt in this catch. This 'fislr lat-vac

rvas lrighest in abr-rndance in Zone A and nonrrally found in brackislr water and l'or-nr tlte
mrgratofy gfoLtp.

Gobijds were found in the plankton hauls aird this species also live in the mud flats as aclLrlts

Tlre other larvae fonnd such as LuticLttus spp. and Otoli.thes spp. have irigh conrmercial i,alue
and are major contributor-s to the coastal fishing indr-rstry.

Fish lan'al alxndance in the sanrpltng area portrzrys the nature o1'the fishing ir-iclLrstr-y irr tlrc

il-cir. 'T'lris cor-relates rvitlr tlrehigh catclr o1'eillter-rs rrrelgLLieusis ancl Acetes sp1r. iri lltc'V\1csl



Ccast of Pcr,irrg lslanc1. Chong et ul. (1990) also stated thart tlre u,aters nr.zu'nlal]gl'oves iii
Maliry5in are rich r','itlr adurlt Penaeus melguiensis. V'ernce et ut. (1990) also exprlainecl thc
abrtltclance o1'Penaetts ltrersuiensjs lar"vae itr theil cartch. fhis beirrg tlrc. thct tliirt Peuarrcs
ntergrtietlsis is irtrportanI as comlnercial cartch in tlre West-inclo Pacif-jc. In an esttrar-y. the
proclrrctiot"i of P.enaeus uret'gueinsrs ail year is an inipor.tant link for flsheries irr tlre estuaries
attd trear slrore fbr fislr slrecies besicles contribLLting to the tishing of Penaeus nrclgtricnsis irr
cleep uratels.

In the West Cloast o1'Penang Islar-rd, fishing is concentrated to the use of gill ncts and
anchovies t-resides other comrlercial fishes. Tlre lanrae forLnd have hiqh irrrplications tor.r,arcls
the fislring industrybecausethe disturbing of nurseries can affectthe fisliing inclustry ars rvell.

Differences \vere studied between the intertidai (zone A), sLrbtidzrl rludflzrts (Zone B)ancl
operl sea conditiotrs (Zone C;. Overall, the study shorved lan,al abund:urce ancl species
conrposition diversity was highest in Zone A followed b)'Zones B arrc'l C. ClorrclLrsivcli' tlre
clistance ft-otn shore reduces the nLrmber zurd drversit,vol'lan,ae. The abuncleurce in zoues
f inging nallgroves is sinrilar as to what was discovered by \1ance et ul. (1990). Robertsorr
and DLrke ( 1987, 1 990b) and .Tanekarn and Boonr.uang ( I 986).

Tltree factors lrave been cited as important deternrinants of tlre insltore distribLrtion patterns
o1'juvenile hsh pattenrs : 1)differ-el'rces in pliysrcal factors betrveen habitats,2) cli{'l"ercrrccs irr

strtrcturai lreterogetreity and thr-rs the intensityof predation arnd 3)differences irr productivilr,
and food availability [:etu,een l-ral'ritats (Robertsorr and Dul<e. 1987).

There is an evident diffelence in productivity and anrple toocl suppll, Lretu,een tlie three z-ones
especially Zone C as con'Ipared to zoues A and B. Two important functions often studied in
nlangroves in the tropics are tlre ability of the ntaltgroves to expoft nutrients ancl detriturs to
the sltore lresicles the irnrninent impol:tance as a nLrrsery. By conrparing the catches of flslr nrrcl

shrrntp, scientists ltave couclnded that llaugroves ate iurporteurt as uurseries irr Sourth Errst
Asia (Chorr g er ul., I 990).

Robeltsolt atrd Duke (1990) proved the inrportilnce ntzutgroves zls nurseries for fislr arrcl

commerciai crustaceatis in Australia. Tlreir study showed tlie mangrove hatritart has loreurost
inrpoftance as a l'lttrsery for jr"rvenile Penaeus merguiensis besjdes showing that pro stlarr.'ae
and juveniles are linrjted to rranglorres. A high positivecon'eiation was fouud between the
slrore lined by niangroves and the nrean yearlycatch of Penereus merguiensis (Staples et al.
I 98,5 ),

Printarv prodLrctivity in nrangroves is high arid due to the lack of feeciing, prodr-rctivit,v rs vital
to tl're shore ecosysten. Expolt of carbon dioxjde t,ith the direct flow of debris of-nranqrovcs
is in abundance. Dead leaves, strcli, flowers ard loots are drgested by macrofauna or
cotttinuously disintegrated by microbes. These two factors are the basis for: the detritLrs food
clrain. Detritus feeds the higlrer trophic ievel organisms either directly or throLrgh other
orgatrisnts (Chong et u,1.,1990). Hence, the mangtoves provide abundant food sui:plyr {bod
for fish aud shrimp larvae. These active exclranges are impoilant fortl-ie nranagerlrerrt of rrear'

shore fishing activities. Besrdes that, mangroves have the ability to absort orgarric
colllponents fi-ont the flow of fi'eshurater forphotosynthesis and thus is a prinraryproclr.rcer:.

Tltc cotrcerttt'atiort oIzooplanl<ton is highest in rnangroves (Janelcarrr ernd BotrurLra ng, l!)8(r)
aircl bccaLrse lrrrvae occuDies the szule niclre es otlrer uricrrJzooolanlitorr ['ceclcrs. lirr-r'lrl



al-rrr1,ir.u"'.. is higihr.st in areas with high zooplanlc-ton abLrnclance. Besicles tlral slnrctural
lreterogerreity contriburtes to tlle availability oipLotection rurd slrelter fbr larvae lot-tis llte
pattenrs of larval clistribLrtion. Dor'Iarrcl Pou,ell (1997) reseeu-ched Rhocle lslzrncl aincl I-r'ritise ct

rrl. (1995)r,r,ho studiecl the mangroves in tlle Frerrch West Irrclies shou,ecJ tlrzit lilrvac pr-elcr

lrabitats tltat oflbr ltrotection in the forrrr of rregetation ii-onr poteritial preclator.s. The lack ol'
\iegetation rvill cause rligration fionr that arezr as tire nsk ol'pleclation u,oulcl be higherr'.

Robertson ernd Dul<e (1987) proved tl-re prefer-ence o{'flsh and crLrstacean lan,zre 1br

rllangl'oves Tlre ability to ensure protection throLrgh tlre availabilitl, of courplex stt'uctut-al

l oots, sr"rpporl roots and brol<en tu,igs and branches as rvell as pnunlatopholes rver:e citecj ets

the reason for this preference.

Vance et ttl. (1990) also stated althoLrgh Penaeus merguiensis use the nlarlgro\/es as zr 1:rlace tt>

lruurt for food, the more important contribLrting factor is the ar.'ailability'ol"plotection. Thcr,
for-urcl high concentrations of larvae in mrlrkywaters as an eflbr:t to escape predaition.
Penaeus merguiensis is apparently the vital diet compollelrl of many fish. hence tlre protcctiott
offered by rlangroves is essentiai. Murl<y water provides a better base for protectiott tts

pro\/en by nrany scientists (Robertson and Duke, 1990a. Vance et ul..19()0).



CONCLIJSION

'flris studv revealed that this area has a higlr nursery value aud relevarrt steps neecl to tre tal<crr

to ettsLtre that the coastal fishing inclustry ciin be sustained through corrsen,ir.rg this lrcu. Tirc
zone fringecl b11 11rz11oroves rvhiclr u,zis the inter.tidal zorie had the highest larrval rrbLurrllrrrcc.
Lar-r'al abultclance u,as t'educed as the distance fi-our shore incre:rses. Tlre lrigh aburrclancc ol'
llslt lat-r'ae irt the near'-shore al'ea was due to abLrnclant sLrpply of foclcl as ivell as the lcr,c,l o1'

Protectton provided. Tidai patterns h.ad a significatrt effect on fish larvae c]istnbLrtion.
Signi{icaritl),more fisir larvae \\/ere caLlght clr,rrins high spring tide.
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