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DYNIMICS OF IN THE CULF OFD€HERSAL F:TSFCO'IML]IIITIES
r$rr,aiD, 1963-1981

IITMUTTI(II

T1F d@rsl flsh sL@kr ln Lh€ culf of TrBlland l6ve
been l.rosively studl€d since lhe explolLaLlon of tlFs
tusherles starged in the earlv 196013. InvesLtaattoE by otter
bc.d tanl hav€ bee. cfrducted &nuarly by the reserch vessls
oa LfE TrEt DeBrtEnt oa Fi5he.16 si.e that tlre. TlE
stat!3il6 of ehch psr unit of eafo.t of toEl etch Erd of
EJor lpecles Ercups, ln !6ms of klloeds p€r r.arltng hd. oa
rhe reBearch ve5sels. have been.oDlled s1.e 1963.

1r€ dftrs1 fbias Ir th€ eulf of Tlalland, a. Gu 6
cho.e tn oth.r Lrcpi€1 a€s, coslst of @ny spsi€s. lt lE
sld thal lhere are @re tbn 300 derersal ftsfFs .peles
att.ltlted to there tusiart€. Althouah sm lp€cl€ a€ 8Mp€d
for tlF $l{€ of slrpl€ smlFis, theE are 31111 18 EJor 3pei6
srcups (sstlAllr 1983),

studtes of the fish sL@ks hale been @nducted
tnrdslEly both h L.rc of ihe blolog &d lhe dyrE l€ of trE
st@ls dd thet. fieh€.les. Sp.cI6 @r$ltid ls also d
lnLeresii.g Uoplo tlEt has b.en reporled on by tuy authoro auch
as TMIS .t ar. (1967), EIAII{SAAnD cl. al. 11919), EIAISAARD ed
DHAr4NTIolt (1980 md 1981) dd O n PRTSRRTPoRN (1982), Tlee
auLhoF, tmve, ir@ldered only urE spe.i€ MpGtttd oa tlE
@1.h. not, the alsh @ltv.



I. thtu pape., atl@pts hare been mde to tuniLor the
changB t. th€ d*rsl fi.h cmmtty by coBtdering the specles
gMp @p@1t1d, c4culated usins th€ esti@ted sl@k slze
tndt.es. nE f'|3h6 @ @paraLed he.e lnUo f@r mtn grcuF,
plus ore olh€r called'tTlo othere'r. They * as folloE:

a) The la.Ee predator group tncludes trc sp€cies i.e.
SlErks ed S€rr&idae.

b) The la.ae z@bentho! feeders ae o@posed of
nHrcbathtdae sd nays.

c) The hte@dlaie pftdat:a4 \^.7ode Peettades emi,
litJ&1de, Pria.dLhtE, Synodo.tidae, splVft.e,
ca.deldae, Pl4torhy.chidae and Pmdaals.

d) The SEll prey Ardp tncludes fou. spetes grdps,
@1y; salapsig, t,ullldaet LetognaLhldae sd
Ce.rtdae, and ttaiPtenE.

e) trtte Olherstr include Lhe o0her g@d fishes ad the
t.ash f16heE.

axcept fo. tlre last 3roup, tt should be nor€d thaL thts
ts a stdts gouptna to LtEt ol PAUL1 (1979).

The line s&ptins areas in Lhe Culf of Thaitand, aE
deltned by Lhe rrarlne Flahe.l€s Dlvlslon of the That Depa.Lrent
of Fthe.t$, ft conbtned Md redert.€d t.ro Lh.ee a.eas as

1. The No.theo p.rL of rhe culf inoludeE Lhe FbEL, the
Inner and a parL of the upper area of the rlesled
culr 1.e. Aftd 1, 2, 3 ed 4 in the aro.@ntloned
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2- Tn. Cotal parL &reF AtE 5, 6

3. the SolLhern part @vers Areas 8
5€E s t. sor+l NI's {1983) r€port.

I{IFIIIII ID ICIIDE

TIF slattsLi€ ol cLch o€. ult or.ffo.t (CPUE) we<t 1.
thts sludy are tal€n frm the lrarlne Ftshe.t6 Dtvt3td of the
TtEl Depart@nL of Fisheries, The CPUE slatktl.s of the mjdr
3p.ci6 3]ups, BrLtlnA fM otLef b@d lrarllna weys by
ihe re8ea.ch v€sels are aEtrabr€ fM 1963, (nlTmcsa 1974,
Er,${sMRD er aZ. 19?9, EIAiSMRD ed DM!0{ 0I,1 t980 sd 1981,
0rAiI{PRIS€RIPoRN 1982, and VAqOI{AIOL et a1.1945, Tn t913-1976
data have not b€€n Frbltuhed but @E Ede aEllable io @
lh.ough Hrc. iIATANA mNlUSL.

l1re d*rsl flsh sl@ks are dlvlded lnio 18 slecle!
8rcups s ln a p.ev!ffi paper (SOMMNI 1983, Table 2), and &e
slDh here tn a sltghly adapted r6m, in Tabte 1,

lte c€fficie.Ls of €tchablllty of Lhese sp€cles arcupsl
ba3ed @ tlte erpondtlal surptw pllducttd mdel develoDed by
Fox (1970), E.e 6il@ted by saflrrlNl (1983), These aisuE3 ft
LrE esLl@tes of the grdp3 tnhabtltn8 the Southern pa.t ol the
Clrf of tatland. but €n b€ used Lo €lculate th€ elative
c€fflcleh|s of €tcLabiltLy of Lho 5p€.te5 arcup. r.htch @ b.
apDtled ln the olhe. trc al.€s, ?he relatlw coefflcleni of
catchabtttty (.1) of spet* 3Mp 1 ls deflned here d the ratio
of th6 stchability Gflectenr ol ihat sp€cies sMp (ar) to
ln t  o t  the  sp \b tue"o  rq to  :  o . lo8q x  ro -3 \  rhar  15 :

(r)



the estt@t€ of ih€ FIatlE @fftclents of catchabllltv oa the
8pecl€ 8rcups e Alren th tabre l.

TtE @uch pd mtt of effort ln the flot]er dd Gntral
a].@ i! adjNted Lo bke tt Moarable to the c@rclal
tt.he.ts a dpratred by strir,,lM (1983). The adjwt€d cpuE dd
the relative @fftct€nts of €tchabtltty e 6ed to €Hmt€
the r!@k sl@ index f@ the fo]loslnR euatld:

1 (P i )

Ut

The st@t sl@ index
F.Mtage of lp€cle 3Mp

3tmk 31ze lnder of sp€ot€ atup I
adJEt€d CPUI of sDecles A@p i
relailve c@fflcl€nl ol catchabttlty of sp.ote!

,81

t{ot€ thal thls I. th6 D.rcentaae of tJE

tu.n used to etaulaue the
ln the @lty fM tle

(3)

spectes a@p 1 ln th6

81

ESttLts l|tD DItEtEsIo{

1. nebtlw c@ffictdts of €tchabllttv

Tte e.tl#te of rhe retatlve ceftuctents of
etclabillty of th€ @Jor B!€cles srdps @ !d@n tn labre t.
It shdld be @t€d that th* ltau.s 4 dpressed ln etaLtd
to ttAt ot sphg@tu. Tbey Ert fton 0.32lt8 to. psettad.b etuei
io 3.8120 for Rhinobathld@. !E mJo.thy fa11 In the rege of
0.7562 to 1,89\9,
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TbeE 4 Dlle s!€cles A@ps rhdee Gfflctsts oa
€tchabiltty *e A@ter thrn mtly shll€ for the othe. elaht
spedl€ 3@Ds, the EluB are l@ tlEn @tty. It dghl b€
lnter?rete<l that .lne Bpecies grcups are ture €sily flsbed, by
the olter boar.d lrar1, than ll€ sphymetu A,oD. Th€ prcbabt1l-
It$ of belng 6u8it by tErr of lh€ oth€r eisht spec!6 gr@pa
e le.s than ttat ot spfuwtu.

si.ce these a.e th€ retatlre flau.s, they could b.
aoDlled in the North€m 4d c€nt.al a.es 4 *rr d ln lhe
SdfheF part of the c!lf, atthoualr ihe orlatnal Elue! N
obL:tned fM the laLrer, The stook bt(lll@ $tlEted ,tll b€
expre$ed in relaflon Lo LrhL of sph!m.1a. ?h8, Lh€y @ be
aed lo shudy the speatea cdpoaitton of Lhe ftshes tn the threo

2. FlslF.l€s dd st@k dyE4tcs

Th€ lbndlng sldk stze 13 deftned as the su of att
stek slze lndic6 1r the gtvh a@. In gseral, the d*el
flsh 8t@r.. ln th. thN ar€6 stb{ a ahltar irend of d@Ilne
dfina Lhe pertod J963 th@$ 1975, alLhouan there e s@
ntnor dtfterenc* (Fture 2). Sharp decltne in stek stzd
@cu. datna 1963 to i9?2 @d $Fn d@@e slorly du1n3 19?3 to
1975. S@ niM diffeEre are sh.M durtns 1967 to 1971. TIE
NorhtErn sg@k d€c@es Lo Lh€ nlntnm t. 1968, th€n lncreases
fo. lh t€aF. 'lF c€nt€I stek .h.€ a .t.lna trend slih a
smtt Erlatto dtle the size of th€ Southen sLmk lncsses in
1967 sd $En d&Iines rapldly. In 1976, the Northern st@k
tncMes stlahtly xhile DrE centnl dd SouLhem steki increde
sharply. bt ln hhe lolldlng yeai all stock! del1.e. The
SouLh6m stck @tln@s Lo &c€* uLtl 1981. Drtn8 tlF saE
pe.lod, lhe CenLrat and Northern steks sh.H a slnllar .l51ns
trend ex@pt rrEt th€ cenLEI sLdk d@ps sudd4ly h r98r.
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ls mttmd t. the prevt@s pa.aa€pn, the aoerat
tqda or d4€de ln th. standing stcks ln the
slhtla. for th€ p.rtod 1963 to 1975. To tesg thls hylotheslr, e
snaly.l! or c@rl,@ @ @ducre<t srng th€ 1963-19?5 d.rta,
piEE y b tlF 6t@1 lo8Edinn of st@k .1ze at)d : is tl@
(FrgG 2), The Esult of the darrsis sho6 thal att three
r€Aresld llr* ft pa.allel (F : 2.?2, *lrh deAe or ffted@
2, 2?), TrE eq@tI@ a* the reaE$td Iines 4 B fo11o6:

y:  5 .6948 -  0 .1367 x

r  ?  6 .1672 -  0 .118 t

y . 6.2210 - A,1367 x

TIE re.ult lrdlcai€ Lhat E @n accept the hy?othesis
that Lhe .aLe of decrese tn sLocks oa flrh tn all a.es a.e Lhe
ffi and is 0.136? pef y@. In other mrds, the Rte of
de@ b 0.136? Der y.a. tD mtuEl lqi.ltlnic unit. This
luSaesis LrEt effecb of Lhe fisho.les in all lhree 6reas rere d
ave€3e th€ l@, at lsL durins Lh€ perlod 1963 to 1975.

The d@r$l flahlna actlettles 1n the culf of ?Elland
sLarted a! the b.atminA of the 1960's, 1te effecL or ftshlnA
<tulnA lhe |lFt hatf of th€ decade Es Ery sttght. T1E.unb..
of tEsleF E crry 99 boats h 1960 d<r 2,026 b@ts in 1961.
In the 3@ y€6! L}F eruat dmrsal calches rere reported to
be about 6,0m 8rd 20,000 netdc lons respeculvely. This munL
ll v€.y sll rhe (np6r€d ,tLh the lHii@ sEtai€ble yield of
67tr,315 rer.lc ioN esLtMted by PRtmKc|irnIM ..d EIAr6tanD
(19?9). Ths, the dq;rs1 ftsh lrook durlng Lhese yea.s oholld
haw b.en ere or le$ tn 3 vi.gtn stare. ThereroE, 1t cd be
stety e@d h€E that th. std}ts lnhabittng the Lhe res tn
1963 EE apprcrlDtety t. a virEl. st.te.

TfE deEloo|Ent of lhe d4.e1 ftsh€rles tn th€ Sdth.m
pa.t of th€ crlf of ?lalldd ha. t€eD d*cribed by soltlaNl
(1983). Aeordtn8 io his tuport, lhe dftrual ftuherles operaLed
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in th13 aa expanded .ather sldly du.l.g the second half of the
1960!s aid rapidly d@lDe 19?0 Lo 19?3- lfler LlEt Lhere @ no
mrked trend ln ftahlnS efao.t mde tn tb€ ftsheri€s, t r Ether
ffi EtaLl@E ln a.nu1 fl3htns effo.t mtShL b€ observ€d.

A3 dlscu$ed slta, tt€ €ffets ol Lbe f1sh..ies d tlE
deturual steks tn the thft the aveEae, ih€ s@
du.lns 1963 thrush 1975. Thus, the tend ln expansl{ or rhe
fisheri€ ln the S@Lhern part of rfE Culf @y be applted to
explaln ttF derelopE4t of lh€ fish€.te ln Lh. oth.r tm a.@.
The 4n@1 fLshins efforl mde tn rhl6 a.ea lnc.eaed f@ 1966
tt 197\/t975 t ! about 7.G9,8 tim5, This sMt or irc@ed
fkhlna eflorl mtd te abort the 3.m d that tn rhe lrorihem
and central psts of the cuLl.

soJE differencd nighL b. observed, lD€@r, fo. the
perlod 1963 Lo 1968. For ex&p1e, the rt6e of lh€ flsh€rtes
ope.ated in the No.the.n part dr the Culf ea mre pMtne.t ghln
tn the centml pa.L ad ltE soutlFm rErr. TrE e.ult 1s rot
uexpected be@6e th€ o.thern pa.t or rhe culf 1. l@ated n@r
Lhe Bartalok Flsh Ha.keL shlch, aL thaL rtre, 6 lhe onry fi8h
Drket ir the Gutf, In ad<tltio rcst akhlnA bGts Ere @11
mes,4 c@pa.d elth th6e found io<tay, thus they Lended to
lt3h n.srly ln the NorLhern parl raLhe. lhan the ceni.al and
sougheh parB of the cu1f. Then, Lhey rcved sdrh€.d 4 E
fish steks tn th€ NorLheo psr! d@ltn€d.

The rtabtna p.Nu.e s@d to be r€duced afh4 19?5.
JudAtna frs the cha.a€ lD the sbndlra sL6k! tJE r€d@tlon Es
prcbabLy htgh ln rhe Norlhe.n a.d Cenlral areas $hlle lt Es td
1n lhe Souhhern Fa.t of the CuIf.

3. cmnliy starus tn 1963

A3 polrted @L ea.lier, Lhe sLeks of d*.sal rtsheg
rere in 1963 E Iy i. a viraln slate. lt le Lh€reloE
eorLhehile to sbudy rhe c@poslLLon of rhe dsersl ftsh
cmntty bas€d on rhe data corbc|ed in Lhat yea, TIF re5utLs
should reveal th€ .iatw 6i Lhe ffiuity 1. the sccued vtr8tn



TIE slzes of th€ sLddha c@unlly ln tr€ vlrgrn s|aLe
@ htgn, q?7.63 ldl4raB, tn the llorrhe.n .€. Th€ cenLml
(rutty E lnLe@diate in ab{ldance ad @ estt@ted to be
3rr0.3? ktloftds. TrE 3ize oa the souLhe.n Munlty m
sEll6t dd eqEll€d ?1,25 kltoArm. These fisuB susaest
that ln the vlryln ondilion lh€ Northem part oa the culr or
Thatland ls Dst p.oduclive, Hhtle rhe S.uthem a.ea has ihe
Ioresl d€rercel productivity,

Th€ dffirsal fish c@lLy tn Lhe No.the.n p3rr or rhe
culr @ cdposed of: 0-94t larse predalo.s, 1.81rt brg€
@bentlDs feedere, 24.5?t othe. 3d.d 6.d tEsh fi!h, 31.52t
s@rl Drey and 41.rll inte.rEdlaLe pr€daLors. Tt€ CenLEl
lr1funliy, on € oth€r rEnd, mrctsted of trE fire Eln Frdpt
'hich @uld be rank€d a! f6tlo*: 0.45tr 1a.ae p.edarors, 5.rr1t
la.Ae zoobenLhd federe, r?.o71 inLemediale p.edarors, 1t.19t
smll proy and 4r,85X iLhe orheEo. l,Jhile t. the S.uthern area,
the orde. of mgntrude of Lhe flrsl Lh@ min arcuAe ln rhe
MUtLy ua stnilar Lo Lhose ln Lhe CoLrar area, The
perenLases ree be: 0.69t lr8e p.edatorc, 8.3!l
ra.ae z@b.nUhos reede.s and l5.7ll tnteftdiate predaLors. The
ffill prey @nLrltuLed the hishest prcporLi@ to th€ cmunlty,
41.01t, lntl€ th€ oLher Epod fish and tEsh frsh Mbrned dry

Dlsre8a.dlG Lhe Arcup called othe olhersr, lhe
inLenmdlaLe predaLors and the sball prey re.e the la.aer
cmponents or ihe cmDtry, ransrn8 r.d 15.73t to rl!.131. And
as se KUId expect, lhe larue predators ad tbe larae 2@benihos
fe€d€rs €re the mllesL portion of rhe (]@uity, about 0.!5t
to 8.84t, It is surprisinE Lo note that arLhreh rhe Frcup
ell€d rthe oLhe.si onstts ol mny sp€cie-s s.ap3, it
cet.tbuted onry 2rr.57t to rrr.85l of rhe cm.ity.

The areal dislributi.n.f lhese fish€ shourd atso be
conslde.ed here slnc€ lhis uouLd provtde a betL€. underslandtnfl
or the c@ullv dFoics e.urrlnF In laLer peflods. Tbe ar€a1
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dtstributtm 6 b. Fnltored aM Flsure 3. !s for the ldge

pr€dato.s, thts grup cdi.lbuL€d a laraa. Dortim 1, ?F

No.th€rn and S.uther. cdunille! than ln Uhe C€ntftl a€' Tr^'

proportlons in the cmEt!14 of lhs lara€ @bentlrs fe€dere

ad the sEIl pey shoEd a lnc.e414 tre.d fM lhe No'th to

Lhe S.uth. thlle th€ IntenEdlate predaho.s ln thes6 cd'@ities

decMed fM the Norlh lo the south. TtE relattw ab@dec. of

the othe. g.od llsh &d !.4h ftlh In ihe c€ng.al aM B hlah€r

than tn the othe. rm are@.

It shdld b. noted thaL th.ee 3p€cle6 3rop5 rere not

ob€erved t. the s&pl€s collect€d ln 1963 nhinobathlda. ln aI1

three e8, Psettodes aMei h tl6 CentFl sd the southe.n

al:@ and Pnalzors ln the cenlral par! of lhe culf. The I.@oN

fo. tbts N @i loom' hoEver, tt @1d hsve reolted ln the

lor prcpo.Li@! of the ldae dbenLhos feeders ed the

tnteredlate predaco.s tn the cmmttl€s

rr. !q!!1!n-!849g

llE cl$Ses ln the pe.centa&s of uE large pedabE'

the Iese 4b€nLhG feede.!, Lhe tnteFedlate prcdat@3, the

smll pEyi ad the s@lled 'oth€. FMD" F sll@ b Fta@

thre. Fo. slrpltcltv of rh€ analtsls, lho .tudv p€.lod ls

divided into thle sho.t pe.!od.i 1963 Lo 1970' 1971 io 1975' dd

19?6 to 1981. Tnts 13 rct & un.@.mbl€ dlvtstoh. DE 'trst
p€.1od tu coem€d Hlth the sloe arch'lna flrh€.les, ln ihe

seond p€rlod, the flshe.Les erpanded .sPldlv aid du.l.a ttE

Lht.d inte.val' the stock! rere fllh€d hevllv but at a

re1aLi@ly c.nstant lev.t

4.1 The 1963 t 1970 F..lod.

]lE lb.tlEft @rr1tY,

Tne pe.centage of lhe tarS€ p.edalors .ls6 tld

1963 |o 1966 dd then de11n6 contlnuouslv untU 1968' afLe'

,hich LtF.e ts an inc.€le for Lrc vs.s. Toe pfoto.tl@ of ilF



la.ae zohentho. feed6.s 3ho6 a llill$ t.end ercpt tlEr 1t
d&ps atil 1968 dd then lnc@eB, It @ be obEe.ved thai the
re]atlre sLek slze oa th€ tnte@dlate p.edarore conLrnues @
lnct@ thoStNt the D.r1od, 0. the cdtra.y, the p.rcentage
or the eII prey teods go decreaso @ntthuoully du.inA thls
p€.iod. 1tc @ntributl@ of the 'tother arcup" lo rhe Mmtty
1E relatlve1y cdatant th.dAhoui the pertod.

DE Catft.t @ntty.

The po.tlon of Lhe la.8e pr€datorc 1ncred6 t\m
1963 to 1966 rd decreaes co.rtnuoully Lhrdsh T970. Th€ crEnee
1n UE !.rce.taAe of hhe 1a.3e z@b€nhhos feede.s tn Lhts ar€
dtllere alishtly fM the Nonth€rn area tn thar it d€clin€
@nttru@1y fM 1963 t. 1958 od rhen rtses fo. trc veds, Fo.
fiE lntenFdtat€ predatorc, e lnc.easl.g lrend Blrltar b E

ts ob€erved. FM 1963, lhe prcpo.tlon of the
m1l prey drcps in 1966 and rncre4es 1! Lhe follodna yer,
tha <telin6 ontl.wusly. Fo. Lh€ oLher Sood alsh and r@h
atuh, the percntaae decres6 aM 1961 Lo 196? ad Lh6
ircl.€€g for teo y€aB. It deD€ aaatn ln 19?0.

nE SanuFr (rrrliy,

Ao 1961, lh€ percenL.ge of ihe la.s€ Dr€dato.s
il1l:l.@€ to 196? ad LlFn blns to deEe ihee aft r. TIE
prcportl@ of the larae z@bentlDs fe€deB tn 1963 e
apprcxl@tety equl. afte. these y€rs lL r.nd! to d4llE. TrE
rlslng trerd of pe.cdraAes of th€ inte@dlate DredatoB ts also
cldly shop tn thls r€, Fo. the smU pFy, thelr
@nt.tb{tlds to the cmulLy ln 1q63 ed 1966 se appbxt@tely
the @. Du.ina T966 to 1970, 6 conilhu@ d€cUne ohoF
theushdrr the pertod. For the oLh€r a@d and trash ftsh srcup,
tlE prclortion drcps stE.ply flo 1953 to 1966 dd aft€r tfEt iC
lends to tna@e stlAhily thrughouL ihe .€mhtns F.1@,



For lhe tnteredlEte otsdEtors. thetr

4.2 TrE 1971 Lo 19?5 p€rtod,

IlE lb.tlEn @tty.

FM th€ lat trc yeaE of rhe pevt@. De.lod, tbe
percentage of tho laqe pr€ddlors tncrea4 qulle lharply unlll
1971 ch.ugr li drcps €pidly !n lhe follovlna yss ed l.cr@s
agaln ln 1975. thil. Lh€ p.olortlm of tlE tarAe z@benth6
feed€rs, contlnu* to nlle Lon lhe p.evtd8 yea. un r 1971 ad
ihen drops rltshtly 1n rhe lolbrlna yeu. It lnc@se $rrylt
r, l9?3 dd du.lns Lhe lasL lhre y€.rc oa the p..iod tt sh@ a

@nt.ibuttd to the cmDlty dflna thls D.rlod l@lns
relatlv€ly cdsLaL after drcppins 8h4ply fd the p.eelo6
InL€rvalrs level. Tne .elathe abundanc€ of thg sll Drev
cdtl.u€ to l.c.€se for thE ye.s ad then delires qutt€
sharply ln 19?q. rl .tes s)16htly the follor.ina ya.. Fo. ihe
trolhe. arupi, Lhe percen!:ge shors d thcre4ln8 trehd 1n th13
pe.lod arthdBh iL dell.es sllahrly tn 1973 ed 19?5.

ItE CdrtEl @1tt,

T.e chaAe 1. relaLlve ab6da.ce of th. lafle
predators Is noL s mrkedLy oberved d ln the No.lbern a€
slnce tL '.@lns ret.ltv€ly Mlat ar ihe leEl o..6lna ln
1970, For Lh€ larse z@b€ntbo! fe€deE, ih.1r prcportld
decll.es rapldly lrd Uhe prevlouo period !o relatlve sb6dsc6
h Lhe flrst yer of the p€.tod and thd tnc'.@s E y lll3lltly
rhrcuAlFuL the lerlod. TIE lnLeE€dt.te predatoF, h*ver, shor
a v€ry raSe e41at1o tn Lhelr percenbSe tn the @tty.
Fla rhe prevtds y6., tlElr pe@nt ae drcps sharply unttl 192
&d then .r*! ErrGdIy for Lm yers. Il drcps quicdy a3aln In
1975. Fo. the @ll prey, th€ prcp..tion ln 19?l & about lh€
s@ d prevldsly. It tm@s€ a llttle ln 1972 and th6 eate.
falttnA @ilnuNly ro. tvo yars, 1t .l.es aaat. 1. 1975. i
rislns trend k lHkedly obser{ed for the ,,other grNp'.



1971.

llE Sfltls! @lty-

me prcDortlon .f the ldBB predato.s drcps 1n
It rtses for trc yeare and drcps sbarpry agatr 11 19t4.

IL lnc@sea @.l€dly tn 1975. The p€rcent€Be of the t:r3e
z@b€athG feders lrcrealg conlinewly fM tlE previN lEd
thmsn 1973. It decun€s shffp1y tn 197r| ed rtses sltshtly 1n
1975, T€ portton of tbe lnLe@dlare Dredators lncreale E
llttle lr 1971 &d fal]s raptdly th.ouah 1973. t Mked rfte ed
far] of uFtr relatlve abunda€ @ourtns ln 1974 Md 1975
respectlvely, For lhe SEII prey, a docmlng trend 1s obs€d€d
durinA the flrst lour ye4 &d the. tt lncreag sudd€.ty tn
1975. A r1slru trend ts ale obae.v€d for the ,bthe slupn
daln8 the fiEt three yeF, It drcps ohdpty l, 1974 sd ths

4,3 TrE 1976 to 1981 Derlod.

IlE l|d'tlEe aM.

Erd lhe 1975 ddttton, tlF relattv€ abDddce of
tlE l*ge predaioFs drcp€ sltAhtly 1! 1976. tfter Lhat tt tends
ho 11& uttt 1979 dd then decre@ sha.ply I. th€ folloh4na
,@. It tnc.4e agatr ln 1981, brae @Iatlds occu f@
th6 lsge mbeottFs f€€derc. Tle Dercentaa€ decLte! fM 19?5
t 1917. 116 atter tno€31n9 th 19?8, lt deaI.66 ln tlE
lollo|{n8 bio yare dd rlses asatn tn 1981. tlD tnt€FEdtate
pre<latoE 5h., e incBinA trehd thsrghdlt the pe.tod,
alth@Ah th€i. proportlon drcps in 1979. On th€ ffitrary, a
t€ndsEy for the sm11 prey Lo derede tn abundahce tu obserued
dutna 1976 Lo 1980. It 1nc.@€ sllghtly tn 1981. For tlF
grcup err€d trthe othersi, a @.ked rtse ft obef!€d Ln 1975,
I,s alts d@llninB ao. t o l'€eg, it tncEsd tb 1979 &d th.n
d6l.@6 aSair i. tlE follding trc ye4.



ItF CstEf a€.

lvo rlslng @des aE observ€d for the abu'.tarce of
the ldge fedaLors. lt€ fi.st p@k @drc tn 197 &d tlE
second in 1980. The Frcenlage ol Lhe larae zdbcnthc leeders
d&A3 @.kedly in I97 ard tnc@ slightly ln tlE follorlrlg
ye.. afLer tbal 1L decllnes in 1979 dd l@ltu relatlv.ly
constat aor three years, For lhe l.le@dlaLe predaho.e, a
cldrly tncl.6l.a trend ls observed rhrcu8tat th€ pe.td,
althorsh tt drcAs sltahtlt ln 1978, n€ Flsrage of the frll
p.ey, @ Lhe othe. hand, L€nds Lo decrsso du.tng $e fl.5t f@r
y€N and then inc@es tu 1931. Th€ Drc@rtl@ of itk othe.st'
tarb rn 1976 &d 1977. Then arie. incElnA in tlE follorlna
y€er It conLl.ue Lo declln€ dutna the @lning p€.tod.

IlE sdrtlm a'E.

A a.eaL Erlatton t€ oblerved fo. th€ large
preda0ors. nEt. percntae! drcps qutckly t t9?5 aoUoEd by a
prdd.e.L .ls€ ad aall in ab@ilance in 197 .d 1978. ?lEo
afher tna.ea.jnA durlng th. nexr iro years, tt dsun6 agatn in
1981. Th€ p&porLte oa the la.ie db€nLlbs feeders .no6 a
s@Il drcp tn 19?6. IL @.tinue. to tnc@e sha.ply uttl
1978. ,1 sharp decltne is obsesed ln 19?9 dd th€n 1L d€o@es
sldly li the fouoying Lrc y@€. As in the othef tm .r.@,
llE retaLlv€ .bundae of Lhe Interediaie D..d!toE h$ a
Lendency to lncreee LhrcuAhout Lhe period. Tne .811 pFy, on
Lhe oLher hand, shor tlF oppoEiNe chahge. Thei. &ntrtbtrtl@ to

E cmniLy contlnue t6 declw stErpry f@ 19?5 Lo 1979 .rn
the. inc.€ses very llttle duri.g Lhe |.@lnin8 F€.i.d. TtE
"olhe. g.@p' in ghts area shors a diffefent irend of chanAe
fd rlDse mcmlna in the otb€r te a|"@. It tends ro rie
fm 1975 to r98o and th€n d€c@ses h 1981,



gxqDa tlst incM* mrkedly. In rhe cet6l a@, Lhe

Tne overall t.ends DIghL b€ !a*d as folld!:

TIE ioLh€r Arup' shoE & tnc'.4lru tre.d
thdShtort the perlod of 1963 to 1981 alrr-rgh there @ s@
large Etatto@ a.d they s@ !o decllne dstn8 ihe laiter y@.s
of tho period, Amns the fou. r@lnlhg Erculs! .ecdblned f.m
lhe 17 oLhe. @Jor specie Arcups, Lhe grcups de@nstEte
etth.r del.@ln8 trends or la.se Ertattons or both. TIE
ctE4es in abuJrdance ol Lh€ intenEdlate p.edalors iEv€ sffi
crEEctertstl€ Lhat should b€ 6nside.€d 1r detail. Eor thts
3Mp, it t3 of l.terest Lo note the ob€erqble trebds of
lncEase 1. abundance occu.ri.s, al 1easr, durlna lhe fi.sL and
ght.d periods oa lhls study. Thee rislns trends have been
clearly obsened h aU three sLudy area. the @Jor slecles
gMps tr6t play iorErtanL roles tn th$e lnc.edes lnclude
Pqcttatles em.i, /ril.ra,rrtil., Synoddridae tud -qprs)'e&. The
bles of Lhese sp€cies g.oups ld the iocrea$ !h ah:ndace e
dtfferent in borh thlng ed areal aspects.

DurlnF Lhe period 1971 lo 1975r lhe fo1lorln8
phell@E have b€en obseved. In the ortt€m aE, Pr.#al's
etu6i, PFJmthw ui SFodonrldae are the rct lilo.tat

pMlnent sp€.tes 8.dp3 thaL result ln Lhe r13t.a trend include
Pddadt'l,rs, Syiodonltdae a.d sphsnetu. The lHo sp€cies Arcup!
i.rEL 6nt.1buLe a a@L deat to th€ lnorase of abude.e 1. the
S@Lhem ffiDtly are Ptd.dtrld e.d Synodonttdae. turtna 1976
\b 1981, P?taaa.tn Minly €uses th€ .ise of Lhe srcu! in rhe
lik'.LlEm @. In Lhe CenL€r aea, |iacath4 a(A sph!rueu
de th€ dmin&l 6ureB of rhe hcMse i, abrdance of tjis
grcup. rhlre the s"odontidae and sph!tuee are the DMinent
c@ponents of th€ rtse t. the soulhe.n cmutty,

Beslde the t.c@ses of Lhes sp&le Arcups, s@
specles srcups have disaDper€d fM Lhe
lgD@tLies. They lnclude Pea&oyr ed the P1@Lo.hynchidae.
In the No.th, r.hr id.!s t! nor prese.t firstly !. 1973 md
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lecodly ln 19?9 thrcush 1981 fte dlspp€aruce or
P]ecLo.hrnchldae occuB 1. 1981, P@aaaogs and Pbcrorhynohtdto
dlsappear fid Lhe Cenrral cmwluy ln 1981, dd tnsptte of thts
the tnler0EdiaLe lredators sLlll l.crsso turkedly du.lla Lhla
ye4. I. lhe Southern c@lty, P@ad@!s k rct p@ent It
1975, 1971 t 1978 ad 1980 t 1981, rhtle the Pl€cLorhyrchlde
dlsppea6 !n 1981. It is noL !rch rheLher the rr1epp€@c6
oa Lhee f13h E laFo@y o. pe@enL. In facl, dutnA tlE
htrrry of rhc deel ltsh€rter in Lh cnlf oa TiEiIed,
b6ldd Lhese trc sp€.ies srcuF, the lGs of Rays ed
nhlrcbaLhidae ha?e ako been obsen€d, TIB Rays disppeaed f@
the NorLhern &d C@LEI cmultles ln 1977. Th€ dieppe@ce
of Lhe nhinobaLhidae rn the Norther a@ @u4d dair'3 19?5 lo
19?6 sd 1980 Lo 1981, Ert 1. the C€nlral parL of the Culf, they
vantshed fM the smuily du.lng 1973 lo 19?q and 1976 lo
1941, Except lor Lhe lasL caso, the dtsappears€s all sed Co
be tflpo.a.y. Thls ntahr b€ rhe ese of ibe Peadas!6 ad th6
PlecLorhvnchidae in the Central Frt of Lhe Gulf &d the
PtecLorhynchidae i! Lhe snuthern cmnluy, boi a for tlE
Ptu,7BW 1n LrE rio.Lhern ed Sourh€.n ared tJEe Dtlrt mt b.
Included. Io othe. rcnls, lt nishL b. sld ttaL Pmi.aya L^
these L{o aMs ie endagered a kll.s RhimbatNdae t the
cent.al parr or rh. cdlr.

AfLer l8 ye.s of chames, Lhe dpdeiti@ ot the
dft.s.I aish omunltl€ t. aII lhree ared b a follffi: I.
1981, Lh€ No.Lhern ffimltv ts @posed of 2.03t rarge
prcdaLors, 0.81t larsE zoobenlhos federc. 44.?3t tnt€FFdrEgo
predaLors, 13.13t mII prey and 39.30X rrhe othersr, llblle the
Cent.al comoiLy consisLs of 0,61t la.Se p.edators, 0,12t la.3€
z@benlhos aeeders, 55.74t tnLercdlale Dredalo€, 10.56t Mll
prey ud 32.96t the iotber 3rcup'r. lne @.tly tnlebittna th€
situlh is dprsed of 1.!2t laree pedatoc, 0.09t r*se
z@benrhos Ce€ders, q7.82t itrtenEdtate predatoE, 13.731 sr!
prey a.d 36.92t ithe oLheB'.
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After Lal1na a close l@k at the .lses and fatts of Lhe
four mln 8tups d descrlb.d ln S€cLLd 4, 1t is obewed Lhal
th. 11.6 ot the intenEdlate prcdaCors ]aqety correspodd lo th€
fau! of th. sEll prey, and vlce ve.s, Trrese relationshlp3
clerly stEr up duta Lhe p€rt.& 1963 t^ 19To/19?1 atrt 1975/
19?6 to 1980/1981. Tl€ relallonshtp duing Lhe fiBi p€rtod
se@ to @f at a hterEr le@l of ah4r&e of both aMps thd
Nurs In the lat€. p€rlod. To tllustrate thiB differene, it is
.eplotLd t. Fi€@ 4 rtih the @IL prey on the absct3s dd ttE
lnteni€dlate Dred.to.s on the ordtnaLe,

Accordlng to FlAUre 4, ir can b€ clea.ly see. thar lhere
apps.s to b€ a dlffefent lom of reLaLlonshlp occurrina tn lhese
th pertode. lherefore, the correlaLlo. analysts €s eepa€iely
dndmL€d for ech pertod. fhe c.lrerla for selecrtnA Lhe data
pol.ts Fc 4 foll*. flrstly, lt Es inLe.ded to Ne the data
of rlF ntddle p.rlod 6 ltrr1e a3 posstble. Seondly, trdse muqt
b€ dats b€]mains ho th€ follostna yea.s. Ttt.dly, ihe potnb to
be deleted f@ the mlttsis ruL be th€ poinE aL either €nd oa

.br  Lk  F ;L-de .p"
du.tng the firer pe.iod 1. th,o Nothem, cenlral and the Southern
areas are slanifl€nt at a 95t level etrh rhe @..erall.n
c@rrlct€"ts or -0.9?39 (de8re or areedom 4), -0,8042 (desre," 6r
fteed@ 5) and -o.929'l (desE of rreedon 5) resoecLlvely-
Du.t.a Lhe laLer p€.iod, horev€., Lhe relartonshlp tn rhe c€dlral
c@lty 13 Lhe only d€ lhal l3 3lsnlalca.r ar the 95t rever
(r = -0.8!55 riLh desree oa rrcdd !). The co.relartd
effict€n0a fo.
freed@ 5) and -o.79rrq (dere or rreal@ 4) dich are close Lo
Lh€ c.lttcal EIE or -O.?5rr and -0.311 respectivery, Thus,
Lhese Elatl6ship6 ft almsL stpnlricanr. Arr str resresston
rhes aE d.am in Fisue tr b illBr,.ar.e Lhe



TIF egulta .eveal thaL Lhore are r€v6.!e rerai,lomhtD!
b€tren the sEll prey &d the lnLemdiate pre&lorc. tlse
relati@shlA3 are rct unre4dable. F .stty, tn6 trc grup6 N
Dwh c1@e. tqethe. Lhan th€ other 8rtups, e,8, th€ !'lFt tut
be @ns@d directly by lhe latter. Secondly, both gtup!
cot.ibute hlgh ad stgntfiMt proportloE !o ihc c@6it1.!.
TtErefore, they should ha@ Ar@Cer eafet d th€ c@ltls
Lh.n tbe olbe.s. It ls ob€rv€d. lsEvef. th6t the ef!4tr of
one o arcLher diLe. b.r€ areas. Dur1.a ih. !'L.sL p..lod,
the slopes of the rqre$ton lines.an8€ lYln -1.0934 for th€
Northern area to -1.7860 fo. rbe Soulh, {ith th.L fo. ths Cst..l
alu in th€ niddle at -r.52?4. The slop€s of the r€grcsld
ttn€ dutnA LrE raler perlod sM to b. @BldeEbly dtaa.qt.
Tn€y HE! rM -{.3377 fo. Lhe S@them @rty b -2.5395 fo.
the North, and rhe tnteoedlate value 1s -1,17?6 for gho c.nlral
area. IL should b. mLed that LfE ht8fEst tu,1 l*st fle@s ft
tho* of lh€ No.th and Lhe South. TIE ,.e:s3 ao. tnli @ rct
crerry kl@. They d16ht Ell b€ Lhe effers of rh€ f&ne.tes
a rell .r ihe dlrfe.ences in abuddance of th. oth€r A@06
dd/or of thaL of the tHo A@ps ihmselves.

Il n6L be polnied out hee lfat ln tlE @.Elatld
aalysis, Lhe E.iables usetl here, l.€. rh€ p€rentage5r @t be
used 'lrh uthsu @uLlon due to the natft of th* Erlabler.
It is lmoh that, lof pe.cenh8s, lhen ono Is lor, th3 oLher
tMt b€ hlgh ed rle vers. h)L thts des noL .€ ro be $E
ese ror thls study. Ftmtly, the iotl€r Brapi h.!, It
seneral, an t.c.asr.a trend. seondly, rh€ lag€ pr€daroE ad
ra.ae zobenLhos reede.s shd overalt decredtng rrend.. lhw,
ln Lhis a.alys&, alLhdgh M varlabl$ are CIE pe@nte8$,
rhey sd to be bdep€nde.t ad €n be saely .pptied for @



@|latErcn

It 16 f@d th6t lh€ relatl@ @efftclents of
€tchabtlttv, dpres.ed 1n !e@ of that of 31,/fad, rdae f@
o.?44 to" P.atttild4 Mt to 3.812a fo. nhinob6bhlda6. the
@lo.lty rte b€t|€g 0,7562 ad r,89{9. h the orter board tExl
ftsherle, nlne spe.Ies grcups are caughL rore *tty thd
Spt l@ ltdl€ the rest are mre dtrflcult to flsh.

DF stock si.zes ol a]l 6pect6 Emps cmbtned 1n the
Nortlrm, Cdtral ard Sout$ern pa.ts of the tult d*Iine, d
areEgp' at tho sft Fte d@1ns 1963 to 19?5. Tne daredira
rate t! 0.1357 p€r y@ ln natml 1ogdllho1c ult. tnls
sgEests tlEt lhe developrenL of the trafl ibherj.eE tn a1l a.@
haa, in g€neEl, a slril& !rend althougn durtna the fl.€U fs
y@s the Northem stdk dlght hare be€n ftuhed rcre h€v1ly tha!
the &ntral and th€ Southm 6t@l€ but thts 1s cdDe6al€d fof
by the .edrctlon ol the llEhlnA pressure in the lale. y@6. The
mEl ftahlng effort Ed. tr lhe flEhe.les ln Lhe cotral a.d
&uthefr i,t@s lncrese fM 1966 to 197\/1975 by about 7.6-9.8

Aat€. 1975, the Northefr dd th€ C€.t81 st@k3 tend !o
lr.@e aughtly ,n1b tlE South@ 6t@k @nttnws to d*ltre.
ThIs selFsts tbat the r13h&a rressure b tJle flftt Crc a4
rcdue€rr at a h.ldEr Et€ thd tn the south,

In a r{raln @d1t16, the D.oduchtvtty of the d@rsl
fi5h ls b13h€r ln the North thd ln the C€.Lral da, dlt.b ln
tm ts httE. tha. ltr tlF South. The perce.taAes of th€ larse
pr€dators tn the lorthem ed SouLbet c@!rtt6 are hrd€r
tha in tne catFl a@. lte shatus ot tbe iother arcupr ls
dtEry to thls. 1l€ proDorttd of the lars€ bb€nLh@ feedec
dd tlE @ll prey Iftt@€ aM the No.tb to the Sdth, e e
tlF prcpdclo of th€ i.tenEdiate lredator ders6 fre th€



ll'te. imt.€atrg fM a vlrsln odiLid, ihe perce.Lage
of tlE I'g€ predators ft, on the avemser de.41n8 fot my
yss mtil l9?4. They then tend ro sleadlty lncreae durt.a th€
ftrsl f4 yeaG of Lh€ laLe 19?0's. afLe. the.e yearc, lase
va.tatlds occu, llre lroporttd of the lar8e zoobenLh@ fe€d€r
tenda to decrede tbrcugbour lhe sLudy pe.lod. Brt for the
rbthe. 8dpi, Lhel. Drcpo.tto. has a Aene.al rktng !.end utll
1975/1976. ^t\E Lhts, the lo.Lh€rn ad Cdt€r sl@k! tdd to
delle. llhrle in the sdth rney rn.€s6 fM 1975 b 1978 ad
r@1. elailvely @nsl&t ro. yea.s and rhen drcp !n 1981. l1E
relattve sL@k stze of the inl€fredtate DredaLors lncr€se
onginuNly durl4 1963 N. 1910/1971, There ls no definlbe
treDd du.ins th. fl.st half of che 1970's, bur after 1974/1975,
they te.d to .1se @ntinuoaly aaatn. The incre*s dutna both
@.tods ft a sqrence ol the addiLd of
PEa@trr6, SJtod@lldae drJ sph!tue& Lo Lhe l:!fulttes,
Dlrl.g the ft.s! p€rlod, the* sp€cles Aroups ae lidert.aes
.Mi, P?i.a.anthus and synodonLidae ,^ Lt\e N.fLhi Pr'Lacdthw
Synodontldae dd Jphrtu'm i. Lhe CenLral area; ^d Priaent'hw
ed syrodonttd.e in the sduth. Du.lna the latef pe.tod, Lhe
lnc'.@ina specles F:.eps include Priacdtr$ tu tne lb.Lb;
Pri.acdLttu and sph!frtu ih the Cenrral ffi; and Synod@tid&
dd sp/rlra.e tn the south.

te Fays, FhlnobaLhidae, l'.nallasls arvJ PlecLo.hyncbldae
dtsappear lron the Mutrles, elther 16. a shorL o. a long
lnLe.El. The specles Foups thaL dlsappear t@po.arlly l.clude
the Rays in tne orgh sd C€nlral areas, PLerorhr.chldge in atl
a@3, Fm,i,asVB ln tJ)€ North and CenL.al ara3 dd pcsibly
Rhinobathid,ae 1. lhe lirorth. tne sp€cies srcups thaL dlepp€r
for a lda tnL€rval and prcbably lEc@ endese.d ^.e imaddls
ln the Southern 6m@tty a.d nhin.barhidae tn the Ce.lral dea,
Tne l@ses of Fdado.Aa ed lhe PLe.lorhy.chidae are cfrp.neted
fo. by Lhe lncrsse ot Psettadea ewei) Pda.fithrc, sph!fteu
ed Shodo+ I da. .

I f.l' .



Tn€ rebllve at'rndse of @11 prey and lno€tudlate
predators 5re Inrer@1y @..elaled du.lns tlF pertods oa, 1963 to
't9?o/1971 un 1915/1976 to 1980/1981. fte resait@ re1.tt@htFs
@ th6 6s.qMce of th? effet of tlE f€€dlna h.btts of thc
tuts@dlat predatoB m th€ sll prey. TIE E3€$to Un€
11t6t6iina th. relatiomhtps duln3 th€ 1ate. De.Iod @
lcated loEr md to the lefi ol the f'i.st p€rtod. TtFse
plrenma a.€ @u*d by the hlah pe.cenLase of the iolh.r arcuptl
dudna th€ lai,e. pe.lod rhtch ru3u]ts tn the ld prcpo.ttoB of
both th. sEll prey dd Lhe lnte.nedlate predaLo8. It€ effets
of me d arcLhe dtffe. bet@n at.@, Drri.a the ft.s0 p€rt.dl
ttE slo6 of lh€ reFl.sld 1ln6 der€se fM the lb.th to tlE
Sorth. Dflng tlE s€@ri lerlod, hoE@, they tnc@e flo tlE

lc&0ttt (nc|fr!t

I rlsh io Lhank !ts. Matan. €oOI[YUmL dD prcrtd€d the
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revi*d Lhe Muscript ed save My ElDble collmts dd
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Table 1. LIat of etuu!.@b€.s
relatlE c@fflc1ots

2
3

5
6
7
8

9

12
r3

15
'16

17
18
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and sp€ctes grups r{th theit

l€togmthtdae and Certdae

Ottffi, .x@pL Loliga

1,7290
3.8120
1,6u23
o.32lr8
1.4339
0.8753
0.3l|3'l
1 .161q
0.11233
1.0000
0.7562
0.8215
't.21Ol

1.55t6
0.9965
1,5762
1.8949
0.0542


