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ot+"ll qf Saurida tumbil.J#l gi dlt*.,.,i OJ-F. e-"9"" .l +t,4.3 i'+

dlll Cilill ?j cJta.i ,4$l-Flf !J+l

*,JllL^ .iSg C$ J O#ir gJo .g.t*" (u,r.e Jj,s.c ciliJl +

,9lnJl-;2-'ll 1--t+-4c |tl 1-'K- 4l^,,9 t *

,51-rJl-;2, ! 4--l+-JlJl e* A-n-LJrll eUlill ?-'i#

Latslt

,*.,i dt^-,Y i J',l;,-llJ ili#ll ,,, il-l+Jl Lhr4 i*,lJJl ctl:Li

.L=,^ll ,o-g cJ3 
''=^ll 

fr$i: J,! a.it*:)\ ,Saurida tumbil cJ-dl

4+UJ: lgg9,-.,j Cr- 6 ial U--*, 6L+'ll dr'.^: .tlilll !J=+ll

elJ,-dl 'otl> 
.,:+;r ,''-31-! .1;ct-6 ;r; iSr; i-t-,l:+ 2000 t"r,

'44.8 
-r .f$l .-.;-ils cr" ,Jljll .,lc 

't 
I2s " 

6 13.5 ;rg clJl3

erl+ e-i+-ll L+lsl {o$,',-31 } .)* d Jl-ill slc. 
"e 38.7 J

o.JHl - !Sj cfS O*=,;, .- ' l -U-. d C- 340s;lr l  , rs f-100

gJ .-j 
"-.i 

.iNL.a sh 41.2 s;li l os .ilY! o222.5 g

4.o1*, lr;S 22.7 5 .ldl ;r--9 d 
"5ll 

+11 a;^SI grnl J&"ll

3:lJt l*l r*- 4J^s,r.bi ,.-:ts-r c-l- /# 1.13 J#l ,i cU!,

q)<*' # (.-L /5 0.0;t"u:i, .1r!t #Jr d (a.L l#2.81
,'' -Jlj r'Jxll -*i aS^^., dJ. trr3.j 5535 C--.-tt,-iJ ;tll ;3;lS

.*--lSll ajJ! ,JSl ,Jrtll a!)-c ,''i. j .r\^ 484 -40 O+ kllrtl

:a;Jbll .:r)r'r*^it, t_:S.ll_: &l'jylJ ;L; II

W :2 .6393 x  10-6  L3  182 
,  12  :0 .976,  n  :  87  , l :  '  \ l

W :4 .7825x 10-5  L3 '06e ,  12 :0 .  974 ,n :776 - , -6 .11



318 airLrll J.er.r Jjre.r-o cSlj_!l+

W :2,7580 
"  10-6 L3 le6.  12 :  0.  990 .  n :  195 , :bYl

.a*^,]+X ,r+-,!l aJUl iht - # os i-,:l_r a;;d l-flJ+i: l-X C
, i. r gs.i .1vt. - o; ,)Ao E:^b- 6;., dl|'.,a gi 4Uitt d..,J+Li

qJslt .-!$rjl d.r)r,-;i 4ult 6J+ti .Lt: 510 [1-e-032 
(t + 0.3e)]

/
gJr-'-; l j .r l l"eil l  -fr t.8l _l 0.67 j 2.48 dils '*. l l_r,r-+J.l lJ

.0.73 al+ fj (O.s0)sJti^ll crrL" Jt ,r ,,Jci LrlS DUi-,)l

Lri^ll

1  I  . t l  -  |  . ( f f  .  / 6  |  , .  r  \  r '  1 1  1  1  r  i r  , t r  |  . ' : t r r  ,  r itu-lriill 1l-9,r)l q.r," (Synodontidae) lizardfishes :'rrl=*Jl dlt--,1 a-lrLc rl;il r*r

iL;-ll 'L +^ll ,r-s r rlJi: i,! .ilrn -ll UlJi-,Yl JI.=JI ,jt$ 1- ;rLc .r:Jl

?60-20 cx 6:l:+ 6^c $c, i.Jl-.'\l ,,t-i^ll iJl^JJl OL;iill *f''f-:r.--3

.(Fischer and Bianchr, 19841

Li- Jl .L--+" c# t-r:S e+-).i dll--l 4llJl 
"la 3lj,.i CJ^+ rj

u"ti=i ,.r-l r:-"-r glr:ll eI! .j: frQl: c,e:+Jl_l ,r."JtYl

#iJl e+--tr.lt .l;^ .d a.EtJl ora d-rli.ol J*-. c/ ,(Froese and Pauly, 1999)

iJ,-iJ tAJF-lSi J-a Saurida,J-bll rJl3 ,!ii tlyl a,+tl-r .lL+i 4i):+

Saurida tumbil d#l ;al aS^-., rjl .(Kuronuma and Abe, leAe) irt-lut-,

"L +^ll ,t' gi;'i iJ ,:.J--Jl clL-,l oxb ./ FJI a!-,JiJl llgYl rJ. +'j

oL+" s-r "o 'fii4 rli" cls.:g +*9'r L 6rL;_9 aLGll +$-rll"l iJ:JlJl 4J=l*'ll

dl-l;-,,-ll ;i asL;y! l"-,#l -=Jl .3-sJ J^=Yl JA+JIJ ,.cjll e+t-tt

(F- lA\l:. s+ t-S ,lsYl c!j_r jl''.,<1ll: *ll J=l_9-,_r !+>! +Jill

i++Jbll l_d=l-:=,, lr . I o lJl ,i-l .'F_r.r++;;5..J1 OlUt ,,,-lj+

.(Kuronuma and Abe, 1986)



G-r-dl: ;;s-ilI-r 'J \l a+.S e AiL-ill il;t;Xl c'rl*,l;:Jl ;^ ::c JjLi

Jxll :+i dll"-,,i k+-r !r+11 a,J=t*Jl "$l "+ 
iJ.'-Jl dlL-l tt;V ,t'1 ;"Jt

. (Nair  et  u l . ,  1996 _r Kr ishnapi l la l ,  1982, Kuthal ingam et ul .  1978)

Aih^ d ,l#l 3,,1 CL"-,l +*' 4J^S J.'- tJl Oakley and Bakhsh (1989) Jr

/--.iS 214.1 aJ 1986 rrlJ,+i rFr DLi r^=)l r--'Jl J^ jli

,r-lsll ,j ^ \l a-.,l J:'-;lJi 4-+.i![ll "!Jl "+ 
Li 'je f a:t:

.(Roongrarri and Songjitsawat, 1999) i'.1!-l/l'5 0.12 Satu'idct spp.

d 4#Fl O"#U! ki)1": al+6jl 3,..,l dL-l Cr- ct-i-r---i i-.'S.\+: r''"';J

(Gulati et ol., 1994;Nair el al. ,1,996, Biradar. 1987, Rao, 1982)4+$dl ol- ' l l

.(-,^'Yt Fl) Foul eil i  .!* ,rr (lbrahim er u1,,1998) -r

3 S. tumbil J+d! .}1; +Ul Sauridq spp. ;*--q jL-s*i

#!l e+-Ltt Jl--i oL+^ ."+ Jsll + ^\l ;r %8.5 S. undoscluamis

i-,I:r, ' ,- ,  ̂ 3i 4Jl! l  q;JI '$l d:.(Mathews and Samuel, 1989)

Jr "-o ;1 ,eJl^.*,Yl ':i,^ il^S *s +jt^-ilt il;;Jl J:> Mohamed (1993)

2.5 L+ J.'- ,;9i uls3 acl-/ds7.5 & +JS*JI dJL"^,,i oX\,J -lsl ': ^ll

J+dl J +i aS^-,.' '\(,j" Ali (1993) a*,lJr./:,JyYl lJiJJ tD: at\*,/.S

.le '* ai.!;^ll .,-i 6JL-^ll JL^-X *-lSJl ;;el\ ,y %0'22

.-+!l e+-I=Jr J- JI.^;JI ej,Jl d J#l tj eui urJ! e#6 i

(Mathews & Samuel, 1989; Matl'rews et (t1., ELEITAN e-L: al r-i ul-r

6-[:,lr-i,'Lr *f!l g+kJt .J-r JL,5 "!^ d +,JJ':i 3*.J+- .,3 '1989)

4-+b- J:-:,$-r: i.*,1;: ;s:, eil ir:t, .(Ali. 1999) J+qt^ FiSAT

riri ;IIJ a*,lJJl orA j]+jj i lJ ,4,ClJ,'ll 4i '-+ll "1+ll d J#t -t+i aS^''

\- ar,,jJ ,(i\l 'or=-r; rr' ̂ \l a"S) 'J**l| 'j dlL-,i ir-,- Jt'- *-l'- *JJ



320 aicLc+-, J,cr-c Jj'o:,-c clljJl+P

J-rll &)r--',o3;Jl qr-:,JJ arLr)!,(.=s:bll, olSl 'J' \l g'" als+

cJ"'ll &rhl .tlg.

4*..trSt aiLj. Li"4J

:Fa; dll eJ-tt +-p J1-; ,{JilJJl !-lJI "$l ./ U\^JI i*'l;rJl i:e

J-"-t ,# U++ J-+^'ll cLj;- aJ-^ ".''Jil1 t a-''^Jl ; +-: ai)-^

) r  1 '  (2g"  .48 '  -  29"  .45 ' \  e-+ o* ,  G* (  48"  .45 ' -  48" '50 '  )

20-6 i;1 L E_rljr ri aili^ il"'i ;..,13 ,l:L'! ai]2j^ll tC jlj^J.(l JS.i,)

%48.1 , . , , , ,  ' ' , ;F13,Jr-Ll l ,  J-Jl  J LLi ; ,S"; t 'J l-r ,r^Jl  r- 'c a

o1 '-! ,-i l:--Yl L+Ur ;) a!1 ;)! ,Jl-i1 c5l %23.53oh28.3 3

a-.,---:.ll,'"j.+Jl Jtl.r..ll rr alLi^ll ora y-rrj .(Albadran. 1995) +|!J1

d .r,:L- .(Hussain and Ahnied, 1995) J'ur-'-ll a+rl-, i-rt' ̂ -, o!l e'-d

: i.llill J-Jl Cli i' ,Jl^ a-ill:- JL; ,l 
r-i,'L 'i ^ll ilLc aiihll o:'o

J1 'l ,i--. )t^as (Gill nets) 1r;*5Jl cLdJlr ('rraps) cu.-illr (Trawl)

i,;L-Jl3 \^-'i\1, .-jJ\S cri)l a-'L^ll

Ct-.,,..,.Yl g-.q'

.J I
-  , . r t  , l t  \ f l',r 
b rr9ll 3l-o!rll \-Jt-4.1

V J!,,+ dJ--J d)s J^ 2000 j,l3 Jl 1999 .+l ...,. i nell CL^^IYI d-rr-o-:

fJ_Jc JS! CSI -,t+ c-ss-s.F^ ,,-b a;. 4+tl! ; aS"L ,"l r-i'''Lj !-l<li

120;; a rU I 4.5 a'-z*s 717 .!::Jl Jjt e\.6J*-.Jl eb/-,ul

J- +' aS.lir l-l-r: aA 6 a:lJ^-=J !-r'+6rio 2.5 'i ^\l -:ic aicJ*'3;l'--

as.r,j,-l\ drl''iA --= ,p18 .t;;Yl J+.Jl JJt s 7I7 .*Ul le \'- J:t i+'G

-75 ;*as;Jl '/.,i,,1 J+= JJt 6:li: ,31 ,J+sll r-'e; -'2 i-=:=)l .,:
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322 aticLo+_l J^:-c JJ.{s-A clli_ll+e

a#ol ,;l *l*.;g L;rl- otll gli lr aSr,iJl ..,-.., dil3 JJ,ii^+ r,f100

j*: q^- 1rJ^c JS:,+ dll*-,!l jji.3U +pl-j !_r-+ L_,JS c3Jit^.n3
,J. ll J^ ,ldl ti ett^^,,Y 4+jjl ar."ijl e lJ-i:*,y !_rb:Jl clL-yl ,_t-t_trs

.:1 .,,1!l &ll :+i dlt-*,i dt. UlJ.,- ci;' drr=i .ftb:lt 'J, Il rJ J slsll

JLll -.c 0.1 .:JsY ,tst Ct-rll_r $ c,;s) .,JSJI Jrtll .rF i .o+U-ll

cJrl-- d., oJS.Il .,',,_rll; 
"JSJ1 

,JAJI C,rr ilXtl .',,,,,- .aS^^,

, ( - ; )  r - - - ! l  ts )s :  W : ; l  , ' ,  r -  ,  W:  a .Lb : (Le Cren,  l95 l )

aiL.ll J^1-- (.,,,\ l^S,ilrlJl cul;:b_i a ,(&) .JSll -*ll J+: L

----ijl .,,-,: W :s.11 ,'' .r- ., Kn: W'/W a--lrlJl ,:.-- (Kn) ,j+,,_ll
.(et) C:-rtl+ J;AJI a-ilc ;* -,:",-^ll -,+ll .-rJ_r: W' ,(rc)1"=)LJt

.l!p_r l3d l-€iGL 6elJil Projectina .i.i l:p.ll ;clj;1.6;.r:. ', ,1

(.1,., \ ai--i_FJl je!, i,. ir,r lsl l ,JJHI {D.o,.,1.,,- f .Ln:Uoi . iL;i

:e-Yl il:LJl

afr l l  ; t ! , i .  i :5 , ($)  ; IsJ l  - * l l  Jr t :Ld,r - ,L :a+bS

iilii^ll ;,^,ll crlriJ JlJtYl G)r-. (',.,,,,r .il:lJl d+l_i: b_l a ,(.L)

:!,-Jlll i-lrt -ll gr" (Bagenal and Tesch lg78) r,---bJi l- cs{ i:ts-,I

ig l  , ' , . r -  ,Ln :  a + Sn/S (L-a)

sJSJt as^-"ll Jrt : L cn lrrJl aiJ=ll .rc (+) aS^^Jl .Jrt : L.

' t j '  I l  r : c

) - t ! L  i . ^  i : L  e f l  i i t l l  J ; _ , : + l l  d r 4 i , i J - l l  j ' ! i  i .  i : g , ,

. (sjsl at-,-ll

.srrl ^ll .=jls)l c^ rrp-'^"^ll Lr\l C-tLn ,-li.or,''iLi:a

iig11 !;l.;jl 4:r+^:, von Bertalanffy(l938),riil:) a$ e .F e ,Air

L1 :Lm+( l  -  e -K ( t - t o ) )  :  * r J l  , i . ^ :  c#



d$lJrJl 4+Jr+ll ol+ll cp S, tumbil 
"b#l 
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Jt^J rJl ,;S^" JJt ,r-!i oE"J Lco , t JF ll $r cjlJl JLe Lt gl il

4s^*,ll 5 \ i.^ s3$ -;l;sl ;*c Jil^: to c.;k;ll JlJl ,J l^-*t

6l>:-;Y WalFord (1946) LL - o J^':-Jl .Ji^- Jrt .:rli

,Jt +Jl J9-t '-}:Ll {,ii3.a^r-''",1 .(Ricker, 1975) efr--rjl ,-:+l-i

cr-lc drr-"icl rJ .(Jones, 1984)1.€-i.:: Cl Length Cohort Analysis

K s L_ # i'rori.'r ,,rl .rFS^^,Jl .13;,--Jl aJL +rGii ,J3tll 4#Sj d-,Lrh

JFiiJl g):--^ Ul (Z )"lSl ,-!Ji.ill j* -uS :Jl ei:^ LJ^ a-=j,..-.',,*ll

:,,.,YlS-, Pauly (1980) ilrl* .r.lc rL.cY! -rs rfr (M ) ,"-+$l

log M:  -0 .0066-0.279 log L-  *  0 .6543 log K + 0.46341og T

,-3$rll ,Jr*. Cl .ai-Lr^Jl 4!+ ;-,1> 4+-,i ,JJnl Ji*ll Lli.3 T ;i e..r5

6Fill cJ:-,- o-^ Lr;,-U^ (Z ),,JSJr 6-5eJl g,* g-rt+ (F) rJ.-Jl i++tl

,_!riJl j:,- ,:-;:+ (e) JU:-,VI J:,- ;.!: .(Ricker, 1975XM) ,r-+IJl

.slSl j$l J.'- .,Jc rl ^\l {-;;

,'J' Il 61 ,,\oc rrsi L-d a*,lJJl aiti^l AJjrull J^ldl olo+ ,-,\;'',

6,l rri,'rL a+U.3ll: \."; 
"s;.; 

JlJs^ iL-l:+ cl-Jlj elJdl ;:l> 4+;: ,''.,,.r'ii

jL+ iL*,l:t a-..3tll3 .--.-,20 >-L\ Ji .,S-, (fF

.Disital Salinometer E 303

3jE rlt

i+l'Jt &tJFlt-1

.4-lJJl a]LiJ in'Jl &ldl 04 # ,f !_..611 .:lFXl (2) J$ ee

,=+,Jl3iJl slc 
ol 12 3"713.5 O* el-"J13 ol *dl 6tl-> crb:r ' ' '-Jl j



324 a6eL^+_l Jere JJ,ns,-e cilj-!l*

L+iLil -=! d.,=rlj . jr^., ,.+ dl_ill ,,Jc 
'f38.7 

r.?44.8 _r d$l cJyls
L;le:.il dts*ill _\64 l-S,ctl_u_r- d f 340 J;lri or f-, 100 grg o o.^-!ll

.-,1---* cDl-j -hi+S t6-,1 4'ri JliJ F_l J:f..,j ,t ie:, i-,st;.i,tt !+:-r:l

."lYl+ sh 41.2 s;lj1 os.ilNl+ ob22.5 J# 4-rLll j$j &tr . )_*r

J#Yt+ L-,:[L l- .^l_, L:li:.i l ctL,+_r;lj l +_x- dl-: !-;_r,.rJ d
. a.d iY l

'J ll *Y.tr-a-2

,:,- e:--'i! ;tJ cf-rhill_r -lSll rr', ̂ \1 {1^St {r)r,-" &i ,i d\.11!l dr-reLi

JctYl Dt-:. rr;ii=.,Yt+ cyr'-lt c:r-i l^$,(l cJ:.+) ,tui ;;J$,Jl cu+

o,tSll rJJ,ilS cDL.4c.L /# 11.55 iu+ 
"JStt 

+.-t1 ,,,-rlj .a.r*Jl cJ ;r;Ul

,j. \l 1-.^i .a-t*,/ rts 22.75 Jr,-".,3 ,J:yl crJfr tD_: 4ct-./ # 32.5r

.-,j d a-L,/p'S 7.15r;[Jl ;91S,,+ *t*,/.S 1.9 .l+ r- 3_rl_r,s ftb:lt

0.6 Cl+j+dl ,j eit^.,V 'J, \l 1;"S J:'-" 7slt.*1*,/r"S 3.g7 Jr,^r3

Jr-' r3 cJ3)l ;>,i-:,"+ a-l*./-S 2.8s1-11;_r .ir:ll ;gts d *l*. /-S

.ac'l*,/rrs 1 .13

i.-1JJlr ;;l ,--ll 4+Jr) ii#ll J^ldl o# .-'1r !F_,1 r q+r -L=J

s-lSll 'j. \l'9,J-+dl # cll--,Y 'e i\l 6r.=: cd ,;, tl ++^S 6- (4+fj,j,llJ

.crJiYl d^lyll ,.r !S_,1 JiSl 6JlJ,,ll {+} sK_r (2 J:j+) ,J:b:ll:

jo/o8.61 g;;t+ll3.rJSJl 4ri. ^ll rJ .}+dl tj ett"-,V ,+,,rll ,.tri *tt,

'J .  l l  , - . -o, . ' . ' , i \ l  ; l i  , - ,1;  , ,  L+,J:Yl  #J^f  cD- Jrpl  , j lc  %o46.66

.(3 ,Js-.) +i ,Jv-: (o/"t6.78)rJ:h:lr 'j !: (%3.75) *lst



4$lyll !J+l ot#l sp S. tumbit4ell si Ot*.,i o-lji. *i:3 qt rs ++l 325

cl#l gl dll-^*,,,Y ,(tll 6.113 or riJ.alt 4,t.o5J L;(ill .lJHXJl (l)cb+

.4$lJ'll !J+l ot+Jl cp rJ_rt+illl 
"JSl 

aqyatl eo c3-3

,cl!l ,J,'L'Lll ,crity.,ll dll"-,i & (.;h:jl ls) grblt 'j, ll dl.:4 *

.e+nl:J ;1J.L3 J#l -,+i ;,c ),;i ...-,-rll g\*J .dLL,iJl

4+J jlii %

+t,-Jl Or

ertill

1J1{Jl rii %

'J' ll ir

t< l t

"!+tl 
.*i

4"L/ds

t., ' ll'

s:$l
4rL/ris

gJSll ': tl

1"t*/ril
X*i,ll

16.783 3.7  50 1.200 7.r50 31.990 1999 . i l

27.884 5.496 1.450 5.200 26.380 I  r i
UJ+I

46.666 8 .615 2.800 6.000 32.500
. l '

. J J J 4

I  \ i l
O J r l

28.828 5.315 1.600 5.550 30.1  00
. j...

, ! l ) d

. l r  ! l
. . J S l

3 8.78s 5.003 0.830 2.r40 r 6.600 l - V l  . .  - i ] <
eJ. '  L)-7-

31.578 5.194 0.600 r .900 I  1 .550 -:Ell ;3;lS

2000
28.571 4.081 0.600 2.1  00 14.700 .tL,-i

23.781 4.259 0.785 3.300 18.430 Jlr l

20.136 4.012 0.985 4 .7  50 24.550 JL+

25.263 4.0r6 0.960 3.800 23.900 rl-rl

28.202 4.623 0.980 2.750 22.330 *rl-ui=

28.333 4.250 0.850 3.000 20.000

28.784 4.884 I  .136 3.970 22.753 Jr"*ll



326 aict^+-, J4.r.a JJ.r,q cgljfJl+

, e ?tl 6.r'J + tl ++^s e- 4il#Jl &lJdl u"b+.bl+Jl &lr. # (2) d:$

.qr5lls gJt+ll +l.,allJ ,!dl t1r;i as"*'J

ari$,-tll
LJI^Il

ooh

;JlJ'Jl i+tr

a
.trdl aJ^S

0.527 0.418 0.665 .J#l -*i dJLa..,l

0.493 0.446 0.588 €Jr+ll

0.534 0.588 0.626 sJsll

,JJ!.ll cjsos i-lgi.tt 4+JjJl g,,ltt-\l .jo ,rJsll ,JJIrll j* (3) d:r+

.di{ll jai Ot^.,,,Y qjJ-ll 6lt+-,ll lJidl 4-*..illl + tl

J---rg

rjrl"ll ,Ju-
'J' l l  Js

(d-)

/.iJj-Jl 4i'trtt se ($) s.y..-tt d-Fll cju-

I

JJ9

Cl4-r..Yl

Jj+4

J.tllVI V IV I I I I I

190 171  .70 t25 I

286 281.33 209.25 76 I I

339 336.39 295.41 213.45 25 I I I

IV

V

466 449.40 421.47 38r .14337 .7  | 291.39 216.13 2 VI

449.4 42t .5 381.1 336.5 285.1 189.2
cJSLJI cju.

(*) srilr

27.9 40.4 44.6 51  .4 95.9 t89.2
6lUJl qjJr-c

(s) tl..tt
6.2r 8.91 9.94 t1.44 2r.33 A 1  1

1 L .  \  JJj*,ll 6.t!jll %



4$fJtll A.JJ'r1lI ol#ll cp S. tumbit d.i{ll jii elt-^.,i fuji. f*i:3 Jrt a.J q 327

E r A g . I t ' e e J d u

+i .j*I .r 
"!+t ri .4*l LJi.l .(+.if *,/ !#,t srJijll (2) $-

+J+.llr

.+ret3 i1r..l .fr.I i+J d.tJ^j o-r d,r/ !*S ntJ:ilJl (3) #.:



328 aict-+_l J-orc JJ*.r-e ciljjlr+e

J^jll_3

dl3L)l €Jljrsll &jytt
J$) rt 484 -40 ;;; kll+i c.-rt; J#l :+i dJf*,y e .F 5535 C^+

ii-LJ J;*.-..,r.tl_u> DL= (ft 59-40) Jrt o-J^;- _)r...q ,-,\. , .(4

..t l_u-* DL: (%l1.04) 4.or^+^ll ,*l i_.,."j .,Jc'i .=t, hp ,%l.lQ l*-,. '  ,r

,--.tl OU+ d1^ 6J-'*Jl DJ. rt 99-80r ?L 79-60 J3JJI cEs_r,+^ .: xl;

css_r^+- SK_i a-l;Jl _K--il CJ-+ rrr 4,t-3ll JlJl a+-b- i\J,^.Jr!i

,+,, ill ,.,-l ' i &il"r t+.,ii 6!LJt .+ + 179-160: + 159-140 JlJl

gl i o r.i:t ,u .JAi -D,u Jt;I .,l ' ' %27.56t% 26.11 td !_ilI
i-+-*Jl "U^ll  , .+ rt 199 - 180 r & 179-160,, $ 159 -140 Jt+yt
'*Jul 6b % 15 .73 s o/o16.55 r %l6.80 .&+ ,",4: (5 Js*,) e+tJ"Jt

Cj_Cl+ ,JJI'll 4ble

aF+ /lJi,,.^ nG_rJ .,_r., 
'Sl 

^-l b_,Fil & ui_sl! ,JJiJl ca} i;c!i

JJ_U| ai)Lc.:yrt--",- , .r i f_,I  l rJ ( t :  5.421; < 0.05) _,J. l l :6byl

J* rr:' rF-r arc' .!Lll JF:)l 
",r,,n 

J+l t-S,rlil *tc gn5 Js!.::_d!

_,,6rll_r :L; ^ tl ,..r JS d (3 ) U'-tt a^..'iJl J1c L e-Jl (b ) 4^+-l

i t_Dt l l  sK_r  , ( ,J td t  * !  t  :0 .624,0.425,  0 .554;  > 0.05)  s t iy l r

.  " N 1 <' ! 5 - a  -

W :  2 .6393 x  10-bL3 ' r t i2 ,  12 :  0 .976,  n  :  87 J l i - l l

W:  4 .7825x l0 -5L306e,12 :  0 .974,n :  176 t ;s . l l

W:2.7580 x  10-6  L3 te6 
, r2 :0 .  990 ,  n :  195 nuy l
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r hr (r)

,"!ti sieul ;rt'iC$# Ur+d ,iJJs! gj$ ({) .jsi

(  \ r ra r r  r .

..J..d rJ u*i .}1U C?.t+^t dtr {JJs ejil (s) .J-
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s+.*ill 4Jt-rll &tr4

4r,.-ll llr. .r-Ic a-!:i^ J1c 61++ri ;b. ll .,+-.il ,.Jul &t'- # &J+i

D,---r (1.06) l-i).cir cj:!l O:its LD[.i0.97 a4$ d.,i dnl+ i] ,(6 .J$)
t r t

I '' li:.il Jl t-cl-ijJl ntj)lJ JJS.:ll sJ-,lt 4.l1 -\l J^l-- # *-i,j J.OU+

: cJ:!l Olls cD\i 0.95 er+ JSJI cS G:lji ,4-,1;:Jl ;:. iJ$ if*U

t.Jlj.Dr (1.05): cJ:U Orrs cD. (0.97) *diuyl ,"J-r:t,j cDi 1.04

. ,lri "

JrlJI ciYJu

'tJ^ll d $elt -:.j dL-! (vt. -O ) +-r' a+b- E+*, r_n_r dt::Jl d.,-eLi

L-il.e 4fill ;t! , ;, ir ,JSII Jrtll dr# 4s)-'11 drlS; ,{J!lJJl 4+J=+il

:.r3YtS3 4Jt:

L: 30.608 + 29.538 S r :  0.998 n:228
gLiyl 3rr nYr'- O# 4+Jir. d.L!_l;s J3s.3 prc F -rFil c$l

C+j;.t--.-- OJ*-j+Jl 6tjh r;=_rr a. lJ,(F :0.283; > 0.05) t_fJl_r

d:Yr-.-- cll\ <_r :-il:.-ll qFJl s[iLll .,..,c ,JSJI .JrHl d* (3 ) cJ"r+

d_"ljl ,.+ 6rtJj &i Oi .d;dl ,i aS.-,,t.JrUl ,"+ t3t-Jl ;rl;;Jl3 Jlrtyl

;rt;;Jl Jr'-,.f .-Ftjill i *, (& 189.2) -,"*Jl .l Jrlt +iil d)i:, csls

cj-Jdl *9,ll dlL-,Y r-r:il_r J;y LLr o (7 ) 1.J$ gg; .+rsl-iJl al'-Jl .D-

ilrt'-,''l',0f3 $ 510 $_r dlt^-,!l ora cil-n ;l ;fu JJt ,r-!i e,;g grJl

:as)l li;',.-lt ijX;r cJ1n
Lt : 5 l0 [1-e- 

0'32 (t+0'3e)]
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c,44l jr;i ar^-.,,,,V ,J-$l dJL 'Jid5l 4ifi rq*Li eluj a.^di (a) J:+

.4+lJrll !J+l o$l i1.c e-.,trSt 6Jie Dts 6'rl'a'all

ln
At)/(N

t At tz tr l-^*r,Yl
I\T ,JI

,Jrr.
dJP.rl

(*)

a-c_f+-c

($l ,lsltt

6.253 0.312 0. t27 0.316 0.249 66 49.5 59 -40

6 .5  81 0.448 0.1  33 0.515 0.3 82 96 69.s 19 -60

6.991 0 .591 0.138 0.660 {J522 150 89.5 99-80

7.673 0.740 0.r46 0.81  3 0.667 a l  A
J L + 109.5 l  19  -100

8.226 0.896 0 .1  53 0.973 0.820 572 t29 .5 t39 -120

8.649 t .062 0.162 1 .143 0.981 930 149.5 5L,) I 4 U

8.591 t .237 0.1  70 1.322 1 .152 916 169.5  179  - l6u

189 .5 199  -180
8.478 1  A a a 0.181 1  .513 r  a a a

L )  ) , 4 87r

8.090 l  . 619 0.1  93 1 .116 t .523 630 209.s i  219 -200

1.738 1.830 0.201 1.934 1 .121 415 229.5 |  239 -220

1.194 2.051 l ) . ! - ) 2.169 | .946 297 249.5 259 -240

6 .128 2.302 u . ' + / . ' . +  ' J 2.1  8 l 1 i i 269.5 7t)  - :b tJ

5320 2.568 0.264 2.700 2.436 54 289.5 299 -280

4.533 2.860 0.290 3.005 2.115 21 309.5 3 r9 -300

3.905 3.r82 0.322 3.343 3.021 16 329.5 339 -320

2.959 3.542 0.363 3.124 i . : O  I 1 349.s 359 -340

3.95 1 0.415 4.1  59 3.144 369.5 379 -360

4.424 0.484 4.666 4.182 3 89 .5 399 -38t )

4.983 0 .581 5.214 4.693 409.s 419 -400

5.670 0.126 6.033 5.301 429.s 139 -420

6.s60 0.969 7.045 6.016 449.5 459 -440

0.312 1.837 1 .463 8.569 7 .1  06 2 469.5 4l t )  -46U

8.669 489 .5 499 -4UU
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c1+l jr-4i aU"*.,Y ,J-++ll .JJL 'J*lsl ;'ii3'l ti+ilti ejEj A'.dLi (a) d:+

.4+lJlI !J+l o$l i).o a*"tr$ 6;*! .Jt.r 6lt.^'a-'ll

ln

At)/(N
t At tz tr

l19

ta"r,Yl

N d l

jrrn 
I

Jrl,I I(*) I

ieJ.+.

(*l ,t-*l

6.253 0.3  12 0.121 0.316 0,249 66 49.5 59 -40

6.581 0.448 0 33 0.515 0.3 82 96 69.s 19 -60

6.991 0.591 0 38 0.660 0.522 150 89.s 99-80

7.673 0.140 0 46 0.813 0.661 314 109.s I  19  -100

8.226 0.896 0. 53 0,973 0.820 572 129.5 139  -120

8.649 1.062 0 o/. 1.143 0 .981 930 t49.5 ) y  -  l 4u

8.591 t .237 0. 70 t.322 1.152 9 i6
871

169 .5
189 .5

I  / y  - l ou

199  -180
8.478 1 A a ' ) 0 8 l 1 .513 I . ) ) /

8.090 I  .619 0 93 l . / t o 1.523 630 209.5 21,9 -200

7.738 r .830 0.201 1.934 1 .721 229.5 23c) - l l0

1.r94 2.051 t ) . J / ) 2.r69 t .946 291 249.5 259 -240

6 .1  28 2.302 0.242 ' . + : ) 2.1  8 l l i i 269.5 219 -260

5.320 2.568 0.264 2.100 2.436 54 289.5 299 -280

4.533 2.860 0.290 3.005 2.115 27 309.s 319 -300

3.905 3.1  82 t t  1 /  / 3.343 3.021 16 329.5 339 -320

2.959 3.542 0.363 3.724 3.361 7 349.5 359 -340

3.95 I 0 .415 4.1  59 3.144 369.s 379 -360

4.424 0.484 4.666 4 .1  81 3 89.5 399 -380

4.983 0 .581 5.214 4.693 409.s 419 -400

5.670 0.726 6.033 5.301 429.5 439 -420

6.560 0.969 7.045 6.016 449.5 459 -440

0.3  l2 1.831 1 .463 8 .569 1 .106 2 469.s 479 -46t)

8.66e i  489 .5 499 -480
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pti:-,Ylj dJijll 
gY.tra-4

6 Ji eD-= ;rt-: ll J#l ti ett^.,,t ur: d;tll cl-ca,"--" (a) cJ_lr+ e5;

eUi.rll d.-! 61frY J*Jl JJt ,-J;.Lt :.id J*JJ .,-i .:$cl :s:llJ a*,l;Jl

cljill ,r-ril. (8) ,JS.'l. C++.s+Jl Fl ,,,1-"i:.1 .+,,JSJI dlJl J:'--i

cr+-,ll J^'llr (N/At) +-+trI r+JttCl o# a!),ll -.J r+ ,Jxlt :rj dlU-Y

- 340 JlJl i-c "^+^ d + 159-140 a-cr,"--..r i+ J+ ac.J^+- dlsl

s--lsll J-*iill J* _uS 04Yl 3l;rJl ,,Jc 4-!lJl -ttirJl er,rcl .+359

(e- St) ;U.tl JlJl .1,:.i,uL ,r-+JJl driJl J* :$ .(2.48) & +J1,

;'t-l trt ,('? 23) 4-,lJJl aitr^ i! i:l> {+} Jr'--r (0.32)r^Jl &t -:

j:-'-j (1.81) .+^-ll 1+*:l jriill Jr'-_r 0.67 q:\ r-+lJl .3:"Jl J-^

.0.73 .J#l -,+i dlL-i 
"D-i:*,I

6i:-: ,:'- '^'ll 6+.b-l LJ.,-^ll JIJLYI i)r'-" (5 ) J-l+ *e

dl-Jk3 ,-j^i,lJ,.ll i'elj ; LJ-,.'-llJ iratLll JlJtYl ..rYr'-., LJI-i^ Jrill

,:'.- Lr^"-^llr;rat-Lll Jl3t)l c,Yr'. d g...lJ.iJ[S L\ .,J--Jl JJt

.{tJ-'+Jl t.it-i)[:AYl L!.:i'-r C^ 4i'+lJill i1-.,1-.^Jl, rJl e i:-

;*-i!Liall

;3;,-.*Jl dDi:*,l LIl. d$ l*,l*,i 4^<+ r<+Jl ;r=-l d 
'i' Il crl;rl$ ;1

;3''-, ll ;;s! 
'f*,fr^'Uf+ 

&: l+] t^S ,(Gulati et al.,I9g4'),rS^^,Jl

\-Fr, clJ+i: Jr":- dlJl d.,J+Li .(El-Gammal et a\.,1994) J.r,.,Jl

!-*!l .t+Jl ur, 'e i\l ;.:=:J Jij+ll J,rl dt^-,I 'j'^ irX: -JSll r,.t \l :.;^S,rs
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.-ill 6i_=; i-lrl-- ;-- a-r-:r,,-^ll,'orAl^l ll JlJtYl 6)rr-" (5) J::+

.di*sll ti aS^^,,t J*Jl JJt jl+i-:J a-,'-=lJ,ill .:Ll'''-Jl-,

drdr:

cl+i:ll ,JJ!

CrLrl 't ll

1  r  . r r
4Jr5lll

e lJ^i

Ji,.ill

dlrLYl

6r.o'&ll

JJ9

,IJU*.Y1

aeJ,"+.

Jitll

149,5 189 .2 1  83 .4 190 r25 I

249.5 285,1 273,6 286 76 II

329.5 336,5 33 8 .8 339 25 III

389.s 3 81 .1 3  86 ,1 IV

429.5 421,5 4)O i V

449.5 449.40 445.05 466 2 VI

, i\',:. ̂  qp .l#l -5al r:Jt-",..,,Y J"jll &t .J ikJl .JJltll # crti.a (6) cJl+
l l  t l  , l  '

.a l ta l l  (J t 'J ! '

J.|.adl Loo K oFl

(1999)Al i T .L47 .17 *  . 0 .26 4$1!l o:J-Jl

Mathews & Samuel (1989) T.L48.6 0.21 dJtll Gilijl cjl*.:l

T.L4 i .0  . 0 .28
Mathews et  a l .  (1989) T.L40.5 0.3 8
Gulati et al. (1994) T.L49.8 . 0.26 !r4ll

Rao, (1984) F.L63.7  * * 0.25
Yeh et al. (1971\ F.L18.29 . 0.079 4+ Uijill

F .L19.46 . 0.096
Pauly,  (1978) T.L43.6 . 0.431
Pauly,  (1980) T.L69.5 . 0 .286 4JJJT4JI

Xu and Zhang, (1988) T.L83.0 0.111 4+ljJl,JJl

Insles and Pauly ( 1984) F .L41 .0 0.1 a+iFtill

4='lLJl i.-l;Jl T.L510. 0.32 {PlJ'll

(Jsr...:il J J.ll** ,r5ll Jrtll*



4*f*ll 4iJ+l oli.ll cp S, tumbit,J#l ei at^.,,i i$jj," eg:3 qf.a.rJ 4b $7

i:l[L L^"-ll (.t- dilr.ll Je*iYl cD: c.yu-I pi ,-,t;,,,,,,J- ,4flJ,ll

6JlJ--ll L..--;r g 'l ^\l 4#S U# .5J^ !F_,1 C|..'a ;tSj 6rJUl Jd)!

Loneragan et al. (1987)r Potter et al. (1983) JUi .4+UiIr A-* J^llr

r! .:1i. Jl Gtb. ,rs +$^^Jl 4-L^+ll llj ;j3 .+ ii^-,,J^.!1 6\-r\1.:iJl Cl Jl
1 .n i-=;Lllr;yl:-=ll i+1r c-rl :r+_l kJi J-l3'll ._,^.+-ll j'E.r{ ._r+

cJ J.l+^-,,J^ k ,s:_l Cl--X ar-ll alisJl ,rJc j'Tl j {+-i Jisyl C$Ul

r:+ u *#-"ll e+lill .if dL^^i, ai.l'r^ dt^-,I 6-p_l cf cl;;Jl j-G tjo

a-,Jl dt^ ;r;Ul JdYl J): e+I-ll e^ +!,l"Jl d.t[Jl .,ll Cl*-,Yl clb ;:++l

.(Mohamed, 1993 t Hussain et al., 1985; 1978 ,-i:S_i_r-,: ,J:Jt)

Lr.*J 
o/o 4.88 cJtl c,I$l +,-jl ,t 1.J#l ti eit^^,,t 4ils^i L cjr,- ../

gDi drt.''tl, ,Kl ,j \l dl^ a-aL* *lci ..:ts jo/o28.78 f:b:ll 'i \l

,;c CJI--,YI ar,,,j 6l!*,cJl oJSJt +*^-tl Cr ar;tt o-r:i r_5n; $J ,cJJYl #;*fi
gl Ali (1993) j.-.--) .:.-,lJJl ailr^l 'j \l ollj,.+ FJI ;:+;--ll, c+Jt*31l

cD-r oJ;j, -lci crtsJ,_5lsll 'j ll 6% 0.22 ,',1<,:,.! ,J#l ,..,j aS^,,

8.5 a-.'-,i., a*l S Saurida spp. .J*+ .Ji *c. ,iit ..!l ,JF,+ J_:Yl +_,;

(Mathews and Samuel 1989) q*-'Jl q+.Llt Jl-.i"1-p","f oJS.Il 
'J. \l ,1 %

,JSll 'j, \l dr 4+ri.,,',+ (% 4),J++lt :rj X^-,, c-<*,i t$l .Fl u+:

. (Krishnapillal, 1 982)

:'- ^:l: 6rlr'., ,-l,,elt 9i ett-^,,I JlJt) qrJlJ$Jl G:_lrlt d.,tjh ,-,-.. 3i

dl^ J-'(ll JlrAYl .^:.:.i t li,a*,lJJl ;r. i.$ -t 159-140 JrUl 4r.r^+-l

r3,-e-r rg-r $ 459-360 rr jlx Cl:Jl +l+ill ;c );i .F l$lt+ ?L 250

,o:Jl fJ d"-"1 4JllJJl !;.'+Jl ,Fll .,,r i'l- eJL-,Yl ou 6;,:.a *l dlJj

s--A L ' ljl -ur .Jxll -,+i dlt^-,I ;l Mathews and Samule (1989) rtii .J

dtLtJ 5l ,''i ki. c+;Ul :l;i)l U C-"ll e--Jrtt Jt^.1,"F .,_i 6j:LJl



338 aict +_l l.er-c U,a:-c ciljjl.+e

a'--..^ LriiiJl dslll i .,:.Il dlI ,i a-;Ltll et--..)l ..t'G clJ+:,c;Jl C+J

t

a! &Jl 3ll dl--,I 3UJ: :-6i_r JU . I JjJ! Jrtll a-6)c, n U; c.,rUt

t^ ,0.05 Ul-:-l .9J..'*" cr.: (3) qll-.,."Jf a^;i.ll cJ€, !g.- , t\',:.', Y (b) #

jj-ell ,-h+j,',.,-r i.' ,ls J-51 ..1-9S; JJ-dlJ J+l ,"+6.L+-jlt 3l .rJ. cJ+

a-,1; C- cl--r+ l\ a: .,61 j-ll ilj', +!t.+t3 c.lA lE aS^-.Jl .;:dl

:.^;ill Lr'" 4+J csls (3.0963) .lxll-,+i as^*,J b 4+ ..,1 r+-r r) Ali (1999)

el]'4 ts 4."ij elin-Yl .r{ Mathews and Samuel (1989) J^-, tx ,4+llj^ll

c tC b LJ! 6K-r .qc!l g+lrlt ,JLd.!^ ,J .l**ll ri ett^^,i C-3+-+

J-.-f"- + j * (Boraey and Soliman, 1987) J,"-Yl J-Jl d 2.89I

,L +Jl # i-JllLlI 4^rill J. (.5l9i cr:\S t6;Ut, &lt :rj tJs.J (b) ;ls:Vr

,J-t - i_^;! gl Bagenal and Tesch (1978) !-Y t^S,(Rao, 1983) lrtdl

LiJFIJ a..'l g::ll OJjsi J&,2 4S3 adl:'-ll gl;':Yl g"u . i,ti-', ;lr=.,Yl

H J+ll a-il.c ,-,\l''.r il:-)^ dS: ,J-l_* ;-r+ la_r- cD..' ,- CL-,YI ;l

.taa a,..L= Jj-ill

liJ ll cgu_r dll*-,Yl a-.o & i-p>^,r+-,Jl alJl &l--

JJ+t i)-o a*,lJJl grEi c+# il ,(weatherley and Gill, 1987) U i+1dl

6 jr:'i D-: t+:q_r dxll _,*i ,,_6..l ,r+^"tJl allJl jht - # .+ 4-L.-L c..,lg:

t---*lJJ lJjl$l ;:_rrJ! l5j C,''\, - tr *Jr itJ,Cl .:l;r9:ll ;13 i*,I;rJl

o\ (l Jil <', a-iitj. r+; Y a*,lJJl aih^ OJS l.4;$_: !.;:ll !I,r,i.',',Li,;l

. Ct^-,Yl
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i ;irnl;3- 1-!F i ; 'tYl ,:,- _.-JlJ J,---'ll i-"lj ,-1S3 J

e-+1ll +--$;^t-il c.rl*,l;:,.+ a;*,Uyl JJ,^YI rJ. !+ Lo'rl3,+',,-i -,il$l

+r-3 r.1i Watson and Balon (19S5) eit,(Mapstone and Fowler, 1988)

;llrJ-e di\-,,!l "oL +: GJLj f+ C cJ"LYl a)S4 3Jl eYr'-^J J,^'ll

.J+dl ,-.,i dt*,) +F HL--+- 61*, j*d a6^l .sS^-,Jl ;3;,--Jl

a+J-Jl "!^ll ,"'r 6i:LJl d II* _r I*.J:Yl J"'ll a+b- dJjlS .(VI. - 0.)

,J-+dl J-,) 4+p 4;^L-+ L),Lri dll e+lJl "U. d ,''\: "' .4$l'rJl

+F CJ^b- ,-* i 6;rl t.kll .!*Jl *l-l (Mathews and Samuel, 1989)

4iIi-Jl elj;Yl G ,F a+b^ 4-*,r q#!l Js+ll qrll dkll ' jJl .."t'

.(nudnichenko and Nor, 1978) a:,.

. il-':. o d "Hl 
3,.'l dlL*,! dl J^l,-r crk ll cJJUI # (6) cJ;\ cr++

ell\ <_r.e;"-:i J ai-U:" g^ cr3liti K : L* # rU L1J rJ ,6JLJI olrii

pll-ill diL +^S ,Js ill;rl .E-FY al-r ;r a*,JJill ail.l^ll ,-r*, 
"+ 

#!i3

,iiitr.ll 4E d ,J_1.+^ll 'j, \l 14; r1c )-i GS^.,.11 C.i+-il lJL-r iy_ill

, 5^..,-ll ^-Jll ilES , z ti^ll oliJl -.,1i Beverlon and Holt ( 1957) lJ: ,''j-
\ P  L  .  J \ -

.dl\*-,Yl 4l--: JJt rj..!i .,s Cl-i-l+

:.+j! k3Jsr J&* c.Ji Jxll ,+i Ct^*,) ,3JiJl crYr-" ,J+L: ej['r d..,J+Li

k-l);:-,l Jl'- rJLi i.+$ltj ,Jlsjl Gjilll ,Jr'- dr J.lsYI oll JiS,i i! ,j ll

+S^.,,-ll rJyjA-ll ,*n cLl;: .rs ,-i3;Jl Jl':^ll J&-ll dJ- -u,-Su -,Si itS

gi , ',-, ' j i ri Ali (1999) i.-,1;r gi C ;_;k)l 1r+r_r .(Gulland, 1969) 0.5

6- L i.,i" jtS 1998 -1997 JD-t aih^ll .+.J;aJl J dl\--,i eDl;il cJ:'-
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i-J-r.+tl ot+^Jl ,*f ltl+ill 'lll-l..,.,y1 gtgii .p'r..1 cDlii-,Yl clYrra (7) cls+

,"dJ'll eilill crlj ol+-9 4$|fl

J&.a.ll
*(E) rill 4-Sbr.ll

Ali  (199e) 0.52 Pampus argenteus 1$l!l ! ^Jl 'l-;Jl

0.3 8 Otolithes ruber

0.47 Johnieops sina

0.44 Cynoglossus arel

0.50 Saurida tun bil

0.49 Upeneus suiphureus

Mohamed et al(1998) . 0.31 )tol i thes rt ' ter

(leee) :b 0.46 P olydac tylt; s s extorius

(1998) aicl^9 r.os'r 0.61 Li:a c'urina:u

Hussain et al(1995) . 0.36 Nematalosa nasus

4jltJl i-l;Jl 0.73 Saurida tumbil

lJL=ll a*lJJl 0.46 Upeneus sulphureus

Mathews & Samuel (1989) 0.s8 Saurida tun,bil ,"r!l A+lJl J\*.i

0.53 S. undosquumis

0.39 N e m i pI e r u.s j apon i c' u s

0.51 Nemipterus tolu

0.58 Helotus sexlineatus

0 .61
Mulloidichthts
auriftsmma

Bawazeer (1987) 0.50 Pseudorhombus arsius

. jDi:-,Yl gJr'-o.
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dJl-r.,.i, al'r'',,,1+ 6-}:sll c!.., r.., +l-ill ,j. \l -j cti U .,(0.50) ,Jt3^jl ,J!"ll

+ ll :.+jll 6jiil .gri,^^ CJ u+ &U ,Jis.r" a(-i -$ tljill & .)ejL r;, \1

.0.73 r-j gJ;6Jl 3,..,l dl\--i r);il J* &l- ..r -,

ai-ti^ d L_r:-ll glgYl ,F-J JDii-Yl c.rY:,- (Z) J:+Jl ,J-+

*s taDu,-,-,l gYr*^ ,-1i $+ k+ -'e\ .,jiJl-e a+L drlJi-,] dll eilJl Jl.^i

,dlJr g,o ,-1.1 ,i dDiiYl Jr'^l 4+lBJl ++$l ct o+-p 6115 .:l .-,'il eII',

t-" 6i r, cL:, ;*LJl &!rl ,rr t6D&l JL cA ci i:l.^Jl iF. +J' lJ

o- 1l;ri-Yl 6;3;*: j;,p lja crJ .JXll ,+i dlL-) UlJl 4-,lJJl ol-KLi

!; ll Clj t.l 
r:-r,"L LJlj,",3-,Yt ;i tX .dJ!'Y 4i*r uj rJ3JA^ll aJL tilJ^

Lt;.=r J3tS ai.l".,- & d,, .CJJI eJSt +-p JL^^j, 
"rt tGll ,,.lc J+Jl+

--i+S 
"J- 

-r:l -1. .+ (Hussain and Ahrned, 1995) Ct--,Yl tU .l^ +-ll

(f le8 rajcLs,j l^--) i*,l;r eJJrJ .:;L;i r-,S .>-.,c.,* ai-ti^ll qL . ,rJc

A-h) ,+. Il ,-J^J 16; dl.i3;:,.+---ll a-.'.oLll cj*.,)l C+J ,.'\\ ij 1-o.

.ai}'.'^ll *s 1$Jl :;lll ur;.-

-.1ltall

o*1.." tl Jlj'-ill {+1!= .1999.ii1 ' i. }L-r ,;,rL----=

oL a^ll o-t PolydacQlus sextarius (nloch and Schueider, 1801)

.62 e c6 x+ll a.-b ,a-clJjll i,JS , -\+"+L ilL-, .4SlJJl a+1,=1Jl

6:l-ss.' ' '  J3SJI {l ' o .1978.u+J-H ,-j,:f:j:*,3 cJ =Jl +c' 'Jdl

,256 e,-,i,-,S-"*,Jl ;:-,ilI c+l-F 4.ciJjll 'o1lr1 ,LtJl Jli.iYl
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THE ECOLOGY, FISHERY AND STOCK ASSESSMENT OF
Saurido tumbil IN IRAQI MARINE WATERS, NORTH WEST

ARABAIN GULF

A. R. M. Mohamed, S. A. Hussein and F. M. Mutlak*
Marine Science Centre, University of Basrah, Iraq
* Agriculture College, University of Basrah, Iraq

ABSTRACT

The present study is considering some ecological and biological
aspects and stock assessment of Saurida tumbil in Iraqi marine
waters, NW Arabian Gulf. Samples weri-) monthly collected from
August 1999 to July 2000 by trawl nets. Air and water temperatures
were ranged from 13.5 oC (in January) ro 44.8 oC 

1in July) for the
former and the letter was ranged from 12 "C (in January) to 38.7Co
in July. Water was less transparent (100cm) in March and more
limpid (340 cm) in June. Salinity concentrations ranged between
22.5 o/oo in March to 41.2 o/oo in August. Mean annual catch per unit
of efforts of total catch was calculated providing 22.75 kg/ h, S.
tumbil composed 1.13 kg/h. Monthly vlriations in catches were
detected. The highest CPUE of S. tumbii was 2.8 kglh obtained in
October and the lowest was 0.6 kg/h encountered in both January
and February. 5535 individuals of S. tumbil were collected. Total
length is ranging between 40- 484mm. Length-weight relationships
was calculated for juveniles and each sex of and yield the following
equations:

W :2.6393, 10-6 L3 r82 12 :0.9J6 n = 87 Juveni les
W :4 .7825 t  10-sL306e  12  :0 .9J4  n :  176  ma les
W:2 .7580"  10-6  L3  le6  12 :0 .  990  n :  195  fema les

Monthly variations in mean values of relative condition factor were
not detected. Seven age groups (0- VI-) were determined. The von
Bertalanffy growth equation was: L1:510 [1-e-032 

1t + o3e)1. The
total, natural and fishing mortalities were 2.48, 0.67 and 1.81
respectively. The exploitation rate of S. tumbil calculated to be is
0.73 slightly higher than optimum exploitation level (0.50).


