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the dehersat fisheries in th. culf of th.iland 3.e a eood
r i6h€ . i € r ,h i ch  have  been  s tud i€d  i n .ens i ve l y .

pe r  un i t  o f  f i 3h ing  e r fo r r  ( cPL ,E)  3 ta t i 3 -

bave  be€n  sys raa r i ca r r y  cmp i red  by  th€  rh , i  Depr r r -
cmnercisr rrawl

s tock  ,od  r i l be . i es  sd rb lu3  o rdduc r io .
6 ! .h  a3  r sa ranku ra  ( r97 t )  !

cu11 !nd  ( t97? ) ,  | l a r r  € t  d7 .  (1e76) ,  t udnyubdr  l nd  Honesku l  ( r973 )  , nd
(1932) .  h  the ie

cu l r  o r  Th€ i r€nd .

(1979J ,  Pau ly  (1979)  and  sDman i  (1933)  hav€
i! th. Gurf of Thail.nd a. hllti-

r pec i€3  f i she r i4  and  s tud i€d  the

3 rock  bu !  t he  1s3 r
3 roc r . !  i n  t h€  a f  t h€  cu r f , . ove r ins  the

Thani ro Narathivat Provi.ces, are isor.ted
rhe  d tbe r  Pa r r3  o f  t he  cu l f .

been nade to assess th€ int.rac-
r i 3h  s tocks .  f t e  3 tud t

re rd f t  (F igu re  t ) .

3 rack  b ida !8  du r ins  1966  to  1973
p.eviou srudy (soma.i r93r). Ihe sroct bim.'3 ea3

es r i t u ted  by  d i v id in !  coe f f i c i en r  o f  c€ tchab i r i t y  {h i ch
,aE cmptrt€d d6ins Fax,3 nerh.d (Fox 1970), 0n1y 17

the  i n te ra . t i oN .



The inre crion. herre€n lpecie! sroup.
rbe 3tup1e codartion ,n!1y.i3 (snedecor 1956)

i  a n d  j  r € 3 P e c r i v e L y ;  l n d  d
r o s a r i r h b i c  r r a d e f o ( n . r i o n  i s  u s e d  s i n p l y

! t u n  0 . 0 5 ,  r h e  t - r e s t  i s

or  tb . . ! o . t  b iod5s .  o f  t he
,nd a are th€

(r)

(r)

rhe  re la t i dnsh ip3  annur  s tock  b i@!3e  o r  .
Siren 3pecie3

exanp le3  i n  F i su res  r re  g i ven  i n . cco .d ,nc€  r i t h  rhe
confidence lev€I8 or the correration f.m 9t to 501.

the ri.h€ries, rron 1966 co 197I, ihe
detun pointe are ,nd to th€ risbt of those or tha 1!Ler
pe r iod ,  r972  to  1973 .

.he correlation analys€! for ch€
.o l97s are given in rable 2. Accordine to this Tabl€,

chat .re poritiv.ly 30 rhich are nor
sisnificant sith one of then ahoein8
t i onsh ip  be t ,een

Ihe  po3 i t i ve  re l . i i on .h ip
dec l i . ed  ! i r h  t i ne .  t n  s€nera r ,

h i sh  du r ins  the  the  f i r he r ies r  1966  td  1971 ,  and  tben
dec l i ned  to  reach  the  1o r  l . ve1  du r ins  the  pe r iod  o r  197?  to  1973 .  f t i 3

risht or rhose period and resurie
ship ror mdy paira ot 3p€ciea

incr€a3e. Thi! c5. b€
e:dDle, in Fislre

n€anins ro. such

I  l r ,2)^^-2)

i n  t h i s  s tudy



, pec ies  8 roup .  i n ,h i ch  thc  .o r re la r i od
3 isn i f i c rn r  , t  t he  95 t

P"iadthu. r9r. and 14iosnrtr'idae (r -
. h iPs  g .e ,hom in  r i su .e  2 ,

Tbe  d .c l i o€  i !  , t ock  3 i zes  e i t h  t i n .  i 3  s idD lv  due
o f  hesyy  I i , h ins .  i cco rd i . r  t o  som.n i  (193 r ) ,  t h .  dde rsa r  f i . h . r i e .

ve ry  rep id ry  du . i ng  1956  !o  l 97 l ,  Th .  f i r h ins
o f fo r r  i r c . cs !ed  f roE  155  thoueand  hou r r  i n  1966
in  1971 ,  A f to r  mened  to  be  r . t he r  s ! . . dy ;  i , e .

. noun t  o f  f i , h ins  i n  r97?  .nd  r l t o
in  t973 ,  { i t l l

r i 3he r ies ,  i r  t h .  3 tacL3  o r  r i 3h
courd  sd ju r r  t hmserv . '

Po3s ib l y  l ho r  u ! ,  und . r  t h i !
for .he p.r iod of

l 9?2  to  1970 .  t he  co r r . l a t i on  .n r lF i3  , r .  , hoh  i n

coe r r i c i en t i  s r€  nes r ! i ve ,  0n1 t

r " !  ( r  '  - 0 . 3 to ,  n .  t )  r nd
-0 .976 ,  n  -  4 ) .

p . r t ud  o r  197?  a re  t r c  p . i . r  o r
th€  75 t  reva r ,  I ney

(r . ..0,t4e, r 7) and ftia.df,1r !DF. rnd Psett.dt. ewi

co r re l r t i o .  coe f f i c i eo ! ! ,  i n  r cs t  ca ro , ,  s i sn i f i c ,d t  a t
th .  9 t l  r evc l ,  r a i r s  o f  rh .n  ! r .  co r r . l . i ed  , t  t h€  901

b€rr..n recby!u.idi. .nd
synodod t id r€  ( r  -2 . r t 2 ,  n  =  1 ) ,  s t , t r o . r c  rpp .  ! . d
i.,roPstr 3rr,, (r - -0.632, t 1) rfla hia.anthn tpr. .nd
po tua .sqe  s r ! .  ( r  =  -0 .995 ,  t  r ) ,  t he  re l , r i on ,h ip .  be -
r@en  thc ,e  ps i r s  { r c  shoh  i n  F i l u re  r .

Fou r  p r i r s  o f  s r c : i e3  s l Jups  ! i  r he  3o l  l . ve l ,
3 b€ree.n P.td@th6 3pp, .nd Lori,nid.. (r -

-0 ,626 ,  r  -  - r . 795 ,  n '1 r ,  P? i r cd th tu  rpp .  and  Se l r l n id ' e  ( r  r  - 0 .60? ,
t  "  - r , 636 ,  n  -  7 ) ,  t he  s l , t r r ks  and  s lhqne@ rpp .  ( r  =  -0 .533 ,  t  -
- r . 626 ,  n  -  7 ) ,  l nd  Pp i re r t l $  spp .  a id  P lec rb r r r y i . h idee  ( .  -  - 0 .61 t ,

. 7 ) .  0n l ,  t he
deaons r r , red  i n  F i so re  4 .  Fo r  P? id@thw sp r .  . od  P r . c ro rhyn .h id .e ,  t he

f .oD  the  l i i .  o f  t h .  l 9 t3  d . tu l r :
rh€  (e :na l y3 i3 ,  t he  re !a t iDn ,h ip  i !

t he  9Ut  Leve l  ( r  =  0 .341 ,  n  =  6 ) ,  Th i s  . e la r i on rh ip  i 3



( r  -  - 0 . t19 ,  c  -  -1 .353 .  n  -  t ) .  The  l os  co r re t . r i o tu  d r . f t e3 .  t ro
..used by the deviations fr.n rbe Ii.e3 of rhe 1973

th i3  ye r r r !  da tun  i s  e rc l l ded  r rm  the  ,na l r s i r ,  bo rh
r . l , t i o ' sb i r s , re  3 i sn i f i c : t r r  a t  t he  95 t  reve r .  The  co r re rd t i on  coe r r i -
cienrs or the rel,rion3hip. b.treen aYtac@thB spp, and Rhinob,thid'e
'nd PftaMthue 3pp,..nd tueLt dBs ewi are -0.332 and -0.329 respec-
r i ve ry ,  bo rh  * i rh  n  -  6  ( r i su re  2 ) .  I hu3 ,  t h . re  a r€  mv  r i ve  p . i . u  o r
spec ie r  g roop3 ,h i ch  .ho ,  e i sn i f i can !  n€ss r i ve  re rs t i onsh ips .

90  ,nd  95 r  c .o r i de i ce
pos3 ib i l  i r y  o r  nes , r i ve  co r re r . t i o i s

l eve rs ,  t , e .  ! r  ! h€  t0  and  502  . re  rou r  pa i r s  o r  l pec ie .
,t the 601 Lev€I. The, .re

sph t tu tu  ' r p .  and  Rh inob , l h id&  l z  =  -0 .479 ,  t  -  - 1 ,210 ,  n  !  7 ) ,
Ehrtutu 'rp. &nd Ftimthu spp. (r - -o.r97, i - -0,967, n - 7),

X . f r l p t t u  Epo ,  ( r  -  - 0 ,433 r  r  -  - 1 .2 t0 ,  n  -  7 ) ,  md
P l . c l o rhynch id ,e , . d  synodon t i dae  ( r .  - 0 .413 ,  !  -  - t . 15 ! !  n .7 ) .
re r r t i o luh ip3 . .€  l hon  i n  l i su .e  5 .  A t  rhe  t0 !  reve l ,  t h€ re  a re  B i r

s rou rd  th , t  co r .e la te  nq . t i ve l y .
synodon t id ,e  a .d  rhe  F  ( r  -  - 0 .143 ,  t  -  - 0 ,317 ,  n  -  7 ) ,  c . r rns id .e

( r  .  _0.34r ,  |  _  -0 .3 t r ,  D -  r r ,spr ,J$eusee.  .nd
PBettad.s ewi (r = -0.349, - 7), rldllid'e .nd
P? i .a@nth rs  i pp .  ( r  -  - 0 .360 ,  ' 7 ,  u l r i d re  rnd
synodon l i ds .  ( r  0 .795 ,  n  -  7 ) ,  &d  c . . ! og ide . .nd
P4e t tod6  e tu i  ( .  -  - 0 .326 ,  t  =  -0 .771 ,  n  -  7 ) ,  The  re l . t i on rh ipa  o r
th .  f ; r 8 t  f i ve  pa i r s  , r€  .ho ,n  i n  l i su r .  6 .  Fo .  . h .  1 ,3 i  p r i r , , , e ,

P6.ttade3 ewi, the lo, correr,rion i3 due ro Lbe
lhe line of the 1973 d.tun, Irhen it is .xcrud.d fron rhe

. r .  n . s , r i ve l y  co r r€ l , red  . .  r he  30?
reve l  t r .  - 0 . r9b ,  -  6 )  a ' i d  l he  r€L r t i o l sh ip  i !  s i ven  i n

TdbIe 4 D.ovid€3 rhe r.!ul!! of rhe snrlysis includins th€
corr€Lrion coeffi.ienr. lnd rh. coeffi-

ci.ntd of deretui'ario.. At th€ 501 1.v.1, th€ rgnse of the co.ffi-
! r .  r .@ -0 .360  to  -0 .3 t t , i ch  the  de teming t i on

co . f f i c t€n ! ,  o f  12 .97  gnd  1 l . r9u  respec t i v€1y .  Fd r  rhe  60 r  1eve I ,  rh .
co r . . l l t i on  coe f f i . i en t6  .o  0 .197  sh i ch  d t  . he

equs l  ! o  23 .33  {d  15 ,742  re rpec t i v . r y .
efth thos€ of rh. 30, 90 lnd 9tt

301  1 .ve l ,  l he  co r r€ la t i on  co€ r r i c i en ts  a re  r . on  -0 .629
to  -0 ,133  ' i r h  rhe  coe f f i c i en !3  0 f  de lem in . t i on  o f  39 . t52 :nd  14 .5 tz

coe f f i c i en . .  f o r  rh .90 t  l e le l  a re ,  i n
s .ne r .1 ,  f r on  -0 .690  coe f f i c i en ts  o r  de re f r i n , t i on  5 r€
47.6r and 46.5r: re3pe.rively; €xcept the pzj,r wLaMthB sw. End
Paruaaow spp, coerricient is -0.995 snd Lhe
co€ f f i c i en t  o r  de te rn ina ! i o .  i s  99 ,c02  bo th  ' r e  rd the r  h i sh  b l r  rh .

952  l eve1 ,  t h .
co . t€13 t i on  co . l f i c i en t r  a re ,  i .  sene rd l ,  be txe€n  -0 . s to  ro  0 .329



- t -

, i r h  ! h€  coe f f i c i en ! .  o f  d€ ren in : t i on  o f  72 .25  and  63 .722  respec t i v€ l y :
th€re i! ,n er.eprion ,8,1. Eot PttMthB 'pp, .nd L€ioBn.rhidge 'hore
coe f f i c i en tg  o f  . o . r€ r . t i o ,  , nd  de te rn ine r idn  l re  -0 .976  a .d  9 t .261

co€ f f i . i . n t s  r re  r . rh . r  h i sh  bu t
fre.dm i. re ro, .nd €qu.l ro 2,

tha t  t h .  coe f f i c i €n t r  o f
d€t€rnin.tion incr€,!e r! the level. of the confid.nc. incre!3€. ln
sen . r . t ,  l h€y  . re  r t . 19  -  r2 ,972 ,  r5 .14  -  2 t .a32 ,  )4 .57  -  t 9 .16 l , t

' 6d  64 .72  -  7 r .25 r  f o r  t h€  con f i d .nce  l €ve l r  o r  t 0 .  60 .
30 ,  90 .nd  951  r .3p . * i v€ r r .  rh . se  f i su re .  ho ld  t ru€
r i z€B  o r  6 ,nd  6o ld  fo .  t h€  e ro t l  . . nD l€  r i za .  o f  3  o r  4
!! in rhe c..er of rhe int.ructions berreen ''?k@t/rb 6DD, and
Pda4a'lo .pp. (901 l€v.t) snd Ptta@thw !pr, ,.d the L€iosnrthidr€
(9 t t  l €v . r ) .Th€3e  cm b€  ob ! . r ved  i n  T ,b l . 4 ,

In the abov. lz oairr or reL.tionahin. at the 30 to 95t con-
f i d€ i . €  l € r€ l r ,  t h€  l . r , t  . o r r . La t i on  co€ r l i c i en t  i 3  -0 . t33  ro r  t he
.hlrlc rnd &h!ee !pp. tnt.r.ction. Dutr in sen.rdl, sr the t to
60 I  . on f i dence  t€v€ l r . nd  fo r  rhe  r .M in ins  p . i r s  o f  ' pec i€g  s roup ! ,  t h .
. o r r . r . ! i on  co€ f f i c i . n t .  . r €  r , t he r  l o r .  Th .s€  l o ,  ! . l ue .  o t  co r .e l . -

f o r  h io los i . ! I
ones  u6€d  in  th i r  ro r  t h i r  k i . d  o r  d . t r ,  t he  v r r i . t i on r
, re  u rua l l y  h igh .  (e r3o ru  fo r  t h i r  . xpe4 . raon .  ! u .  Lhe

int€rlction .m6c my pei. or 3peci€. sronp! i!
. nd  i l  i !  da f f i c ! l c  o (  i t rPo ! r i b i .

Th i r  i 3  l i keLy  r  r i r h  comon i t y  i n  !  t r op i c l l  . . e ion

2. c.r€ B. otr€ fe.d on n..y lt€cie3 or prey, .nd

.bund . t r c .  o f .ny  p rey  sp€ . i e r  i r  no t  dependen t  o t r  on l y  one  !pe . i e r  o r

pr.d.tor do.! no! d.p.nd upoi onty o.e pr.y

L c!.€ c. on€
derend ins  on  th .  s t , se  o r  t h€ i r  l i r e . ycLe .  Th r t  i r ,  eh i l €  t he  youns

r€ed  on  th r t  3p .c i . ! l
t h i3  ! i r d ! t i d ,  i t  r ou rd  b .  d i f f acu l t  o .

eveo  i npos r ib le  i o  de t€mine  th€  so r re ra t i on  be tseen
d . i  o f  t b€ . i q l .  r t , 3e  o f  t he  l i l e



durins !hi! period i! v.ry hth. ft.
! ve r38e .nnu r l  i r  l ?20  thousand  ho l r r  | h i l .  t h . . r t i o ! ! . d

ss  s i ven  by  som.n i  (1933) ,  i !  on l y  753
d€oer3ll fithe! .r. luch

o f  t he  f i 3h  r roc r i  ! d  ! d j03 r  t hase lve !
l he i r  l os '  due  to  r i 8h in8 .  Th ' r  i ' ,  r he  l i r he r ie3

soman i  0933)

at th. confid€nc€
rev€ r3  f r@ t0  ro  951 ,  t hee . r .  2 l  p . i r !  o f  n€sa t i ve  re r , t i on rh ip !  gnd

sp.cier sroups rno.her 3recier 8rour. 1'€
co r re r . ! *  e i t h  o the . ,  i !  d i f f € r .n t .

t. wiamthE
in te rac t i on r  s i t h  o t t t * s .  gpwtue tu  rFF ,  f o l ra rs  e i rh  t  r . l r r i on6h ips

-6 -

s rouPs  in te . r . r  r i r h
sv.odontid'e, Pt.tta&. etui si.rn
o the .  l p€c i€ r  s roup3  occu r  3  t i nea .  c r r y  2  Epec i . s  g roup r  co r r . l . t e

cd 'Dg id .e ,  P le *odynch id .e ,
!p r . i . 3  e roup . ,

ser.dnid&, rreurPrcnt spp., Lutjanid,., Fomddoyo spp.
s .o lopq i .  s rp .  rnd  Le iosna th idae ,  i n . c rac t  i on  r i t h

Th€se  a re  sdmr r i z .d  i i  f ab le  5_

r i3h€3  i n  i h i .  &e , .  I t
i 3  . o t  knoh  d i ch  on  f t i ch  p rey ,  Th i s  m , re ,  i t  i npos l i -

t he  ne3 r t i ve  i n re . l c t i on3  ro !  nany  p . i . s .  uo reve r ,

o f  t he  o lhe r  s roup3 :nd  the  onpos i re  n i sh !
Bes ides  p .eds t i on ,  cmpe t i t i on  nay  these  rpec ies
s rouPs ,  e i t h€ .  f o r  l ood  o .  f o r

rt iisht b€ e.sier recorbinins th.re 17 rpeci.3

sp€cie8 sroups 8!.h * tuetfadeo emhi, Pri.aenthtu 3pp., sPhplnetu
sy iddonr idae ,  Lu r jan idd  P le . ro .hyn .h idae ,

rachysurida€ .nd Pmd.slt spo.



L 15. prey. Thir srouo incrude! s@/opsis 3po., ttelipure
3PP. ,  Nu  i d ' e  ' nd  L4 iosng th id ,e .

ror rhe inr€r.ction .ize pr.d.rors lnd the
s.oups, it 6istt be possible to .re.e rb.r !h€ firs! srort

eirher tbe youns or the adul!. o. borh, Tbe sh.fr.
8nd rninob.lhidae con.!@ sph!rctu

p?i.a@th@ spp. Leiosnsthid,e and !tullid.e.
) {d l l i d . c  i 3  e t !o  p r . y  Lo  sFodonr id&e  uh t l e  sph rw tu
5v rapde  3op ,  MdpeM .pp .  1 , r3e  r i r h ,  i 6  . on .@,d

Tbe.o inter.ction3 cdnrom eith ca6e B.

inre(lctioN the rc1.rion'hip! bish! be oor€ c@
rhe  in le rac t i o i s ,@ns  rhe  sp . . i es

nediun size pr.dator is po'.ib1e ti.r P!.td@th@ .9p,
the youn8 of Pr..&rhrncbia*, pse&oae6 e@n! parrdd.va

spp,, htjanidr€ 8d sprrJtutu Eiehr g1,o b€
narurdrry p.obrb1e, nisht occur for !h€ corr.ra-
!ion3 belreen sFodonridse and plecrorhynchidse, and pse&oat. ewa
and sPhvreM 3p9. rr i. obvious that in thi. c.!e one rred*or fe€d.
an 6a.t ptet and ric. reft this i. i. accord€nc. eirh c&€

in !bi3 cgse! as,in, one or.or. lDecies
and rhe prey d.p.ndins on rbe 3.,g6 of

rheir life cycre a3 hypdrh€lized in c're c.

the Dediu size interlctions nisht
be the .e3u1!3 of cmp€rilion for foad, Fo. exdpre, the cmpetitio.
Eighr occur 4ons rhe ruy3, Rrilobathid:er seft,nid.€, preclorhynchidae,
Poet adaq em , DaryaaAa epp,, LJ.i'1idee snd Sph!tun Epp. hite

PrtaethB 3Dp., the rm.inins rive apeci€s sroupHourd probltl, feed
nt P?ta.dtl@

exnple or cmp€ricion recby.u.ide,
frd !h. raye unich faed on sFodontidde, eirhar Lh€
thz tayd ^nd PoetbAe' ,fti c.uld G11 coDet€ for

Accordins to rbe parasnPh', t
intetlcrions are rarher c@pticrt€d, ryen in rhe ca.e of

lhe rarge size a3 rhe 3hs.kr fhich 3ho{ onlv one inrersc-
r l . a  ' i Lh  sph ! r cu  3pp .  s t  rhe  302  ( r - -0_533) .  rh .

Ior coftel..ion
orly on rhia Fey bur the expect.tions
o f  a  10 ,  co r re ra t i on  cde f f i c i en t  a re  ( c ! se  a ) .  ro

eize or to 'se of lhe tir€ .ycl€



in sr€.ter v!.irtions in

i3  d i f f i cu l r  ro  ! r . t .  r . h i ch  on .  i !  t h .  m3 t
s i sn i f i can r  i n  cau3 ins  th .  i n r . ' . c t i ou  amons  th .  p reda t i on  end  l he

the  p ! i r !  o f  ! p . c i . s  a  3 i t u r r i on  as  i n
!o  be l i eve  tha t

i nc r . ! . .  o r  t h .
inrerectioo3 $ich courd not b.

r h i . . . qu i r e ,

b€ !xee .  rpec ies
th .  pe r iod  1966

, t  l he  9 t l  1ev .1 .  no  b io ro3 i cs r
rh i3 .  Th .  po ! i t i ve  re la t i o . rh ips  a re  s inp ry  !he

dec l i ne  s i rh  r  i ne

1972  ro  1973 ,  du r ins  !h i ch  i he  f i she r ies  appeared
tbe re  a re  46  p . i r r  eh i ch  .ho , .  ne8a t i v€  f t €nd .  P i ve

' i sn i f i csn t , t  r h .9 t l  r € le r .  Th . i e  a .e
the r€lationrhips beteeen .lt"a.otrtnu speci.6 sroups;

L€i03u!hid!e, Pl..to.hynchid.e, rhinobathida€ 3nd

3roupe rle n4.tivery inter.c!.d .t th€ 901 r.v.r. Theae iocrude the
r€ ra r i on3h ips  . t p . . d  P .d tu ;w

aid .s.rrvnend 3pD. rnd sdlrPsts
rbere rr€ four psirs of 3Pecies

! n d  L u t j , i i d e ,
Pftacmthus spp. and serranida.i Jrlqnend spD,, and
c,.ansidse !!d Psett &s er@i,

^ !  t h€  60 !  con f i dence  l . ve l ,  nes , t i ve  i n te rac t i ons  a re
berleai qit:rn€nd 3pp. dnd Rhinobdthidae, adil Ptidcanthrc

'nd  P lec to rh rnch idde
r i re  spec ie6  g roup '  i d te ra . r  ' r  r hc  t0Z  l eva r ,  rhey , re  synodon t idae  and
rhe .ays, carangidae tlrl/ftcd .pp. rad Peett des trp.,
t{urlidae and )14adrfurB ,nd srnddo.ridre.

Abou t  r . l 9  -  r2 ,917 ,  t 5 .14  -  23 .EJ t ,  \ t ! . 51  -  t 9 . t 6 t ,46 .5 r  -
47 ,51 t  and  63 ,7?  -  72 .251  v , r i , t i onB  in  .n r  rpec i€3
.xp la ined  by  va r ia t i ons
1ev€ r3  o r  50 i  951  re lp . c t i ve l y ,

t h .  p . .da t i on  and /o r  . he  cdpe t i r i on
a t  p resen r ,  i r  i s  no t  knoH eh ich  one  i 3  the  nos r  p rm inen t  d !e  ro  tbe



f eed in !  h .h i t ,  o f  t h . re  f i , h . , .  Du t
y thlt botb predltiotr lnd corp.tftion

one  spec ie r  o r  d .  l r ny .p . . i e3  o r

Exccp t  f o r  30  to  95 i  con f i dence  reve r3 ,  rhe  co r r . r . i i on .oe f f i -
50-602 reve13

fo r  t he  b io rog i ca l  da ta . r . np loy . ' l  i n
rh i s  8 rudy ,  The re  th€  nd in  r . ! . o . .  f d r

the  u3w1 ,  9 t : .  con f i d .nce  r€ve r .

rhe  f i sh ins  hd3
,od lo r  cmp€ t i t i o i ,

9 t t  con r iden .e  a re  2 l  pe i r !  o r
intera.tion3 Jnd e,.h or rh€ l7
, c r i oa  e i rh .no the r  t pec ie r  3 ro0 r .  3pe . i e {  s roup  i s

rh i ch  h l r  l 0  i n ta r . c t i on3  r i t h  o the rE ,  , nd  i r  f . r l 6 *d
by ,?/it7md'd yith 5 orher specicr 3rdupr. fre
in re rac t i on  o f  synodon t idae  f i r h  4  r i ne3 .  rhe  r i ys  3nd
P.ett.tbr erth,1: h.ve 3 interdctions vith orh(15,
o !he .  spec ie6  rhe  fo11o , i n3  s rodps :

i n te r . . t i onB  t ske

the  . r ys ,  rh inoba th idae  and  se r . . n id . .  r h i ch
!h .  iD le .ac t i on3  e i t h  th . .  i i 3h t  b€  qo i re  r i r r l . ,  . l l hoqh

of the oediuf
i nc rude  P , : . i i . . r l  . pp . ,  r t , r , r :  f r  3pp . ,  synod .n t i da ,
Lu f  j ! a ida . ,  c , . o t r i dz . ,  P lec to rhyn .h id .e ,  ra .h rsu r idae  rnd  . .m48 ! t  spp .

o r  morc  sPec ies

a re  i n  acco rdMc .  v  h  bo th  ca !e



. r  . l l  ar .e . .  o f
mons LheJe 3peci.!
r h e  l i f €  c y c l € .  T h u . ,  r b e  c o i p e ! i r i o n

or inrer..tio.3 mons tbe 3pecie3 groops ar€
by p.ed.tio. re s.lL .s .dp€rition. rn .one p,ir.

ti*. lhile in ni3hL occur !t diffe.€.t s..see or .b€
l i f e  cycLe .  Ho@ve. ,  i n  . l l  c . r€ r ,  bo th  o f  t hd  cou ld  be  equ r l l y
3 iGn i f i c .n t  i n

d.trm soonyrbor $o kindLy
provided rhe onpubli3hed r€r lnir errort u3ed in rhi!
s tudy ,  e i t hou t  he ( . ' s i ! t ! nc .  rh i . . t udy  eou ld  no !  h . v .  been  p  3 ib le ,

OT SEA'DEC/TD

n$u3c.ipt and !ad. uny 8nd recomend.tions.



(1e73). Daer,,r €ish resoorcer .nd
€xpto i ta r ion  i .  lhe  cu lF  o f  ma ibnd,  te60_r975.  sca /c [N/77 l r3 ,

(tea2). r..,r fi3heri€s in the drf
of Ths aod. P!pe. 3$dirred & !h€ second Nstion!1 sdinlr on
le l j I  sc ime,  B .ds3an,3 l l  sep tenber  re32.  7  pasa. ,  e  f i ss . ,

p . o d d d i o n  m d e L  f o r  o o r r o i -
i  i s h  p o p u l . r i o n .  r f u n ! .  , A [ e r .  F i , h .  s o . . ,  9 s r l .

the deners.l fiah re.ources of
P roc ,  rP3c .  l 3 :5 r -60 .

(1971) ,  ? res€n r  r i . h€ . i es  resouces  i n
tbe 6u1f of thailrnd aod ian4enenr

u,  a .  $ ,  {1970) .  an
ins *rloited

oLLAND,  r .A .  ( ie7r ) .

{.R. XURDoCH (l976), (inedon of Ths ,nd:
r .omendar ;n3  .o r  ru .u .e .

sDu f  i  ch ina  se ,  r : rh . r i es  D4ue to@.n -
and coo.dinatins p.osrsme, no(king ?+er No, scs/76lupl41.
105 P. add appendices.

sou rhp ls r  a r i , n  d .ne . !a t  r i d re r i . ! .
I cLAw s tud ies  &d  Rev iec .  Na . l .  3 t  D .

POPE,  r .  0979) .
special refe.ence co lhe tnvl
scs /79 l le ,  t06  p .

( r956 ) .  s ta t i 3 i i c , l  ne thods . The  l nua  s t , re  Un ive rs i r y

so{MAnI ! P. (1933). or rhe nurrispe.ie. deE€rsat lirh€rie3
lnd rilh.Locks in rhe southern p'r! or !h€ curt of Th.irand.

PaPer  ( rh , i land) ,  No.4 .  3o , .

i n  nu r t i spec ie !  f i she r ies ,  , i r n
eutf of rh,il.nd,



Th. ud shaing rhe stuny



nlcurll ros,lithi of 3tct bim$3

R€1.rionshiD3 ber{een sPecie. grodp! rnich rre 'isnificht
Ir the 951 l€vel. (The 1973 datr, indic.t.d bv tb. .rftt'
is ror u.ed in the correration .n,lv!is)

"t.
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N@th@ spq

?. (conr.) Rel.tionthipr betreen species sroupr {nich are
.ianific,nr !. tte 9t! ler.l. (Th€ 1973 d.ru,
indic.led by Lh€ .rrov, ir noi uB.d in Lh€
co r r . r s t i on  andy3 i . )
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Clrr.Etda€

R.1.!ion3hip, berreen speci€3 8roup. ,nich .r€ cor(e1.eed .!
rh .  302  reve r .  ( r ' he  r973  d , r@i  i nd i c , red  by  rh€  a r r c r ,  i s

cor!€1.eion anarysis)
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r.ult. or th. ...lrri. ror .a p:ir. 6l
durl.! th. p.llod 1972 t6 1973

6.tri.idt 6f sdpl.
d.t.Ein.tl6 .i..

G2t (r)

1t .3353

I7 .3336

t5 . t t l l

-{. 1332

-0.329

72.25

to. P>o.05, r-t rr i. u..il, t =
rirh d€si.. .f f!.€dd - .-2.



th€ arty3iB fo! .6!. D.ir. 6f

co€rrici.nt .f sa!l.
d.!.nina.lon .ire

Itzl (.)

Pti.@@ths .pp. sd

t5 .5129

t3 .3356

l l ,7 t

l r .19-0 ,3121 -0 .33 t



inter.ctio!. b.tce.. rp.r{..
rhe dort ro th. r..3t rr.qu.ntl/

t .

l 0 R.yrr L.i.gn.th1d.., Pleclorhynchid,e,
Rhtaoh.tlrid-, P..tt d6 e@n,

rurjrnidr., s.r.Didrc,
*r!r'Be .pp. .nd n lrid-.

S@l@ai4 .p0 -, sh.rr., rhinoh.rhidr,
PriaMttM .oe, . d t\ettodta owi,

l&hrrrrid@, Pl..lorhynchida,

El,ac@t @ .w., snodontid& md

z
7

I

I

Fd:-

rortr for .dry crorr ch.srlns


