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1 JOTC: Indian Ocean Tuna Commission
2 STR: Stretched mesh size


https://dor.isc.ac/dor/20.1001.1.23222751.1396.7.2.2.9
http://jae.hormozgan.ac.ir/article-1-444-en.html

[ Downloaded from jae.hormozgan.ac.ir on 2026-02-17 |

[ DOR: 20.1001.1.23222751.1396.7.2.2.9 ]

o Ao 5 OS5 dsb iy Jsb Sl 2 OLKes 5 Ll

55°36'E 56°38'E 57°40'E 58°42'E 59°44'E 60°46'E
* .. N
Sy A
26°46'N 126046'N
iy Oll oMl (559402
S .
25°44'N e L25°44'N
le\vf_\_\/ st
\"'\/\ TAS ﬂ
L] oo \Y
ol ..-o @ % i
SR oles by
24°42'N- ’ -:';"" T S 124°42'N

23°40'N{R DRI NP L 020 \\d— 123°40'N

55°36'E 56°38'E 57°40'E 58°42'E 59°44'E 60°46'E

OYAD) joloy sloyslis lavwgy (lale 55 oBaws 5 loe sbys ol ma Cusdse N S0

G2 3 we el oF Glaals juley Glapslid weo Bas aSul g nplemn oy b dre Suale s @
2O o 0355 (Ab 35 ee 5 555 Gpslae Sl o 09 (AT L (Jsere j390) (SlaisS ST Djgo 4 dpo 035 (s3lo
el adye a4y deo JS) e 50 5 S8 Lk 2 50 e by Hslid 4 see JUET 4 plaBl il 58 AnS
OB (e Sy 3550 9 Silulaz (DL s 0098 Sl (B3l D)0 4 ladiged 00y0 B 399 3 deo (liee 4 dty
L oo Sy a5l oolsul b laaiges (FOrk length) JSoo> Job ol cod oo o8 G B0 b so e 285
et s o 3 s 5 ol Sl 08 S 05 ) 28 L s i b 55 (g 5 erile |
Slol @ el jlages o (Zar, 2010) ol oslitul gl Jgo 2 5l (Job Dlib Gnd gl b S (i
2355 oy L] Jobo
: (Ricker, 1975) o oolazw! 13 Jge,8 5l 59 —Jobo alasl) ez (5l

W = aFLF
b ol D gl 5l By @ Gletle ces p (JBx ok s FL 08 s oale (59 W ocdlolae cnl o
4 25 oot G 3 5 ooaile B Slarye Bl (g, 51 o0l LD 58 calyd sl Vs ol o 505
:(Haddon, 2011) ol cewd

550 = Z{ﬂbswved — Expected)*
550 = Z{F— (a +bX)*
ol odilendl Ola yo £g020e SSQ
«(Pauly, 1983) o solaiwl (T-test) t yge3 51 (550l b (sKon 0l)) oy g9 oy 2 yokaie s

s.d(L) Ib—-3]|
Csd(w) V1-12

—_—

®yn—2

! Optimize values
2 |_east square residuals method

AR


https://dor.isc.ac/dor/20.1001.1.23222751.1396.7.2.2.9
http://jae.hormozgan.ac.ir/article-1-444-en.html

[ Downloaded from jae.hormozgan.ac.ir on 2026-02-17 |

[ DOR: 20.1001.1.23222751.1396.7.2.2.9 ]

Y41 J_:J_li Al D)L&)ojl v 093 dlﬁjT J“L“” rj_,‘\_l,u UKJ‘JA al.<.w.n\>

D359 Job O (Niaod iy 12 gy slore 5 Bzl 8. (W) o Jsb L 51 Slauls.d (L) cslee 5o
LT g 53 332pm 0 b o 4l Lt b 51 ol sae ol €505 108 11 555 - Jobo el 3 (L) Jsbo ol
O il iS>sS Jgoz sae 5l Jol> sae aziliz 5 0l souztw duoys A Gl v 5 N1 gol5T ax o

50 5 o5l 0l shls ol waid sols eI YU plph S1.(P>e /o 0) 0,105 0925 ¥ sae g b sae o (5,0 e
Cu> (One sample T-test) slasges SOt yge5l 5l uian (Alagaraja, 1984) coul ys5ed spl 0l &jg0 cpl pué
APLL ol ool S 55 b (g Eob sl 5o Jsb 5 505 9 dsene s5s0 (Ble (Job aS S Sl (e anlite
(Karakulak, 2004) 0.5 acsls 55 alal, 5l oolizad b oS 5 4550 ale' (535 axly o5l ayopo

Catch
CPUE =

O s p d3eS ,a dus Lluae :Catch

S 50 swe Gl Shge a4 0 asly Gl 4 s Gliee &Bly yo il gill Jei e pln aST gobee DB E
A duwle (551001565

replicate ) (jlxs digas Vo oo a5 o oolitil 'Sy o Ll o yilgs g, 51 o5 aly 45 awo eSilie aule (gl
Sdises 3l plaS o (gl e 00,8 Agi (g b pdiged Job jo cad Cud sleesls I Bolal &jse 4y (sample
(Haddon, 2011) a5 5 aculre laabl 0g0 155 (g, 4 g ol dloe Ep) Silee ole] (g 5lme

By = f(x5)
E. = |E(Eb — By )
=Ty b-1

Cl =B+t s SEz
el ul.».».o-b‘ alold Cl oo .\.Jy 6)17“’ <5L°439'°-; slass b ‘)l,,.u sla> :SE

i

Ol ples sy slacl j3 plogwn deo 3 1) ;05 5 j990 laaiS Jsbo Jlgld S5 cip 4 Y 5 ¥ Gla S
2952 ole d0e FFF olawi ggazme j3 a3 oo (LaS |, g j990 SladisS (S59 5 ok Sleogas ) Joua aesee
@ el YENY £ o /F) joe0 Job als (1nSle 09 yiawils OF-QA 1o j990 ple Job aials 0l (6 yieg0
aals jo Job Slghs o iS5 ooy FINE L el PAVY aials o jg9m ale Jsb Slolys o s el caws
S35 ele g p)5 YWeo Vo Qoo o0 (mlo oad Cud ()35 25T g JBlas ogy duo o « OV b el A7V
sb el i (5 yiosmr ;S ale dalsd FYA sl el e 4 80 FV/EY F AVAY (lre Slpuil ) jo0n als
10 S ale Ul it ol Casd 4 testilo VEIY £ o [F5 Job aiels uilie 5 DVVYA oy 08 olo
Sl 5 Yoo ¥V Voo 1y 0F ladiged (Sjg aeld ael Cews @) ladiges 0o p0 OO b el PY-VO Jsb aisls
slals o1, o5 g ,990 2le (59 9 Job alal, sl sl ¥ Jgo el Cawd 4 2,5 YEYANG £ YAV/EY (5
9 W= /e LT Soye & Jsens y990 ple (35 5 Job alaly e e (LA ples gl lal o y55ie Jsb
(0 5 ¥ o Ss) o amloee Weo /e $00L™ YT & oo 4y 105 ale 159 s Jsb aba,

! Catch per unit of effort
2 Non-parametric bootstrap

Yy


https://dor.isc.ac/dor/20.1001.1.23222751.1396.7.2.2.9
http://jae.hormozgan.ac.ir/article-1-444-en.html

[ Downloaded from jae.hormozgan.ac.ir on 2026-02-17 |

[ DOR: 20.1001.1.23222751.1396.7.2.2.9 ]

o Ao 5 OS5 dsb iy Jsb Sl 2 OLKes 5 Ll

Y
oot
va
|, Yoo r 2550 b eSS Y IS
_.g; w5 L logey e ) (Joene
2 ¥ OFRF las b,
3
Yo
A
QF-F+  Fe-FF  FF-FA FAYY YV-YF YF-A+  Av-AF AF-AA AA-RY  AV-RF A5\ e
(5 i) b bl
Yoo ~
Yo
Aoy
,.% ol Job oS 5 Y s
o ae ]
j‘ OYAF les b,
= L T —
AV -1 M-FY AV-YD YA-AY AT-RY A1 A3-1eY V=110 MDA- T ATYS I
(2 35L) s Slib
OTAF ploe 6b,0) plogw dee )3 305 5 5992 (2l (S99 Job Sleogas ) oo
(5 38 (o s5le) Jsbo
S st Sl gSlas fSls Ghoo gl Sle gShe Jlas olaws
O £V/FY £ 2V/AY Yo Qoo YYVeo YENAY £ . /F) aA I\Yd \E2 YT
YEYANO £ VAV/EY YT Yoo Yoo VEIEY £ o [f7 YA O YA 08

OYAT ploe 6b,0) (nlugmn deo 53 585 9 j990 (Blo (39=Jsb abal; sla el )l Y Jgor

r? b a g Sy dlolre
Y/AVEY
o130 AY Y/ FY oo \YE W= [+ \VFL JINS
/Ao Y YIVAYY o [ 500 W= o s00L" o
Yy


https://dor.isc.ac/dor/20.1001.1.23222751.1396.7.2.2.9
http://jae.hormozgan.ac.ir/article-1-444-en.html

[ Downloaded from jae.hormozgan.ac.ir on 2026-02-17 |

[ DOR: 20.1001.1.23222751.1396.7.2.2.9 ]

\y4 J_:J_li Al a_)La.i'z v 093 d[_le J‘L““ £ 4.1,,_‘ UK;“J“ al.<.w.n\>

AV« -
W =0.0174L2°142
v I 2= 0.9083
- 2998 Oy —Job akl, b S

) logwn aee 0 (Jsere
h) 5 - OYa¥ (les b,
o,
L ee..

ye -

\ v ¥ oA Fo v 2 Qe N YN
(e il) JBoa Jsb
YAwwe
Ve ST 27934
W =0.0655L~"~"

Yhees F R2=0.9102
-
3 A
w Yeeos ole 3 —Jsb alal, 0 JSo
“7)‘\ swasn L Ologn e 3 a8
P4 OFAE olos sl
T Newasw B

Aean b

. Yo ¥ b A+ Voo \We A )

(e (lw) (S Job

iz E9k Gl 5o sl b jaS g s (ale sk (Sl oS annlie ¥ Jgur

P ooae laie CHFNHETSS T sae Lm50 Hhre gz £ oo Job .Sl

ofoss 00 SOIBAY VYT VENY £ - /F) 998

o/ ¥ Y¥a Y/- ¥4 YYIY YEIEY £ . /f7 JRW s

) 455 95l (LMSO) (puniz 5l sl 5o Jobo Jlaiie b oS 5 (Jsone j992 (Ble Jsb Slold oS 55 anylite o Jour

A oo slid el ouls sl fles b yo sl o Koo ladss awgs aS
5 SR VA 3 0T See) CEndy Sy do SR VA 0 e (Eiod (nl 5o oad plil slas )98 Sl G
OSlee g S laz (Jlas () S5 dme 39 dwe (e 9 329el 58 SRy YO 5 (g Ve 5o (yere 5990 de
O AT gezme p3 Cuwl o ools (LAY oz 0 0 5 (Jyere j998 (oale (S3))98) MW a2y lil 4 oo
by (0o, YY/OY) (5 OAY 5 Jsoxs j992 a5 bogyye (do,d YV/TY) (5 YVo aS 0l o o5 5 Jgero j990 o2l
g TVAA VAN odp @ a8 9 (Jgene y992 (oole (lone Blzalt) I3 wly (sl 4 dpe (50ls 092 505 (o2lo 4
Iy 5392 (5591 I 9ls il 4 s lies Wiy oV 9 Slo S el cews 4y (30,905 YYISO £ YIPY
a>ly Gl 4 ane plime Gridan g eS Wedoe LS B0 Glas g elel g addllas 0y90 (b o ) a8

A}


https://dor.isc.ac/dor/20.1001.1.23222751.1396.7.2.2.9
http://jae.hormozgan.ac.ir/article-1-444-en.html

[ Downloaded from jae.hormozgan.ac.ir on 2026-02-17 |

[ DOR: 20.1001.1.23222751.1396.7.2.2.9 ]

o Ao 5 OS5 dsb iy Jsb Sl 2 OLKes 5 Ll

Sl so Gl (i g (%68 oS (le 3590 10 09 S35 YO 9 85 Y Joene j990 ol (DG
b Cad 6yl V00 9 0 s F A (B ay

$byo) (pleimy deo 33 505 5 (Jsene j550 (mle (532,85 55) IO o>y gl 4 ao (5 Silie g iSTas ( Jilas (((6) JS do ¥ Jsax
OYAF (les

Bl MW axly Gl 4 se Sl il s e Gl e Blas () JS e

V/PY £ YYVAA Yo \ Yy 1992
YIPEY £ YY/70 VO O OAY JRV
¥
% 3 |
7
™ Y. F
(O . -
= Yo s>y sl & oo wig, £ JSCS
:Q v. L 095 (Gruglod) oW
*735 2o o) (b o (Jyene
"-8 o B9 s 3 85 Sl o
o P olee by slaol e
. (1T4¥)
o = 5 F
2
. \ b A} ¥ fa) b Y A ! Ve

G908 3 5590 Slaas

(Giosg o8] W w2ty gl 43 ae
.

VCOY Y Y A 5 Y A % Y A AY AT A % N WY A W
G905 359 Slu

OYaF) glee by | 30 3890 53 ,,8 olawl e dwo 0598 (b )0 J0uT (i)l cr) W Ay il 4 s a3y, Y IS

Yo


https://dor.isc.ac/dor/20.1001.1.23222751.1396.7.2.2.9
http://jae.hormozgan.ac.ir/article-1-444-en.html

[ Downloaded from jae.hormozgan.ac.ir on 2026-02-17 |

[ DOR: 20.1001.1.23222751.1396.7.2.2.9 ]

AT 5oL Y ol Voo Ol pl (il o g alie OB 50 m o85S

4 ol VENY £ 0 /F) gn Job atals (lone Glyml 1) (1uS5ke 09 ytontle OF-9A o 990 oale Jsb aals
YV 8 1) o0, ol slool jo Jseme j990 ale Job Slgld (Y= 1Y) ) Sen 5 Nazari Bajgan el cuss
5 Job asls (Yo 1Y) ], o Kaymaram .ais,S lgie ol FYIVY £ o /VF |, Job asls Sl 5 yianle
a3 IS VEE VY 5YE-VYD (o 4]y plos slo 5 il slans] 58 50 (oalo Jsb asels nSiko
el Cews @ eile VEEY £ o /F8 ((Lae Olul £) Jsb aials (2Kl 9 OV-VYA 0 j0uS ale Job amsls
lo,g b oo 0 08 ol Job (law Slsil £) (1 Sk g Job Slsl 3 oS 5 (Vo1 F) e 5 Kaymaram
g Hosseini .o, 5,155 jetle AZNY £ VY 5 ailo YV-AVY Cui s a |y plee sbyo slaot o K08
Iy ok asls (12 ls 5 5 yenlo YY-NOY 1) flas by ool jo 08 ol Job asels 35 (Yo V#) Kaymaram
05,5 sl il YA/

ol caale 4 lgi oo |y [0 Sladss b pols gaass (o 0.8 ol Job oS 5 als ;o oud ssalin slacgls
Sk oS 5 isgd oo odalin GlalS &0 @ lole jii a5 sus ddlaie JJo @ cplo e dao B, 40 0l s
obole 58 Gy plo b slaalS o5 1> o 4 Wil oo (nl a5 Sl o930 (a5 (Job ansls jload apo olale
S99 (nl b sy st (Jsbo disls ;0 00l so ladiges (Jobo oS 5 45 wb edalive weo Sldes jb ya 50 Sl
A oamlie Wud dpo Gl slacsjlailgs o a5 obbals G Jsb cuS 5 s Dglis

Y/ANfY

O 6l (sime gl T-test ygesl gl el s & W=o /o VYL Oygo 4 Joere j950 ple 59 9 Job alal,

G gles sbyo jo 455 plal,y aes o lid a5 «(P>e /- 0) ol las 1) ¥ ooae L (Y/AVFY) b ol )by oo alors jlaae
ool jo Jyere j552 ple (39 5 Jsb alal, (Yoo ¥2) () Ken 5 Darvishi ool (S e53l) (5%an ai) )50
Syone s350 Ble 039 9 Job alul, (VYe) Glen 5 55k 20,5 (8,155 Wee foeee L Oyge 1) o)l
diliie ol 5o Jgone 950 (oale a5 aiils Jllsl g wisls il W= ¥ x Ve S FL™ & oy 1) 8500 oliul o] o
wls pll las 5o 5 wybzds slac] o (Yo 1Y) o SKen o Kaymaram lowgs a5 glasilas ,0 5 ks ys%en o,
WM Sype @ Ly Jyene j990 ole 035 9 Job abal,

s Cllas axdllae (pyl gl b 45 Ws,S lgie (ysSan
G Sgo ]y oS (ale (sRenl 0l oS ol auloe Wee /e oo™ Doge a5 (b Gig s Job abal,
Csls ¥ osse b oyls sine M (VIVAYE) B yially osds dnslons jlie 45 Lz wams o oLt iie 3 yegl] 0,

Syze @]y Jyene j990 (ole 0l 5 arule Weefooeo YL

Syeo & 1y plee Gy sl o 05 el 39 5 Jsb akl, «(Yo1F) o, Ken 5 Kaymaram .(P<-/- &)
b oS Conl (oiee < msll) Renl &g 0 oS sale ol a5 wnils bl g wisges 3yl Wee o e oo YELTA™
Sob asle o gl o 4 Wil oo 39 —Jsk abaly sla el )l jo 09290 slacglar ol callae pol> i gl
).ui.i S ‘) Q)ﬁ _Jj-"’ 4.‘4.:‘) 0)3—‘).3 4&9]0 Ls"a‘)s V\.AS)J o g.)ﬁl.‘b Q_v‘ as .\....:l; iz S (_gl.éuoa) e 03l ‘_g)jo)b.s‘
Sy salgs 13

o9 —Jsk Lals, 5l Jel> zls (Gayanilo and Pauly, 1997) il Y/ U YO o Slgi oo 039 9 Job akal, b polas
on 9 Fedds 9 ad) wyp lale gelor Sl Cundg (o) 0 0355 el g 03d (b)) )0 Wl o
oo s dss Camdg Jud 5l o0l Jelge .(Petrakis and Stergiou, 1995; Pauly, 2000) 84 eolatwl e g S po Cundyg
o ) plale 09 —Jsb abal; layel )b Wi oo (@bl i Cundse 5 (o (Sew) dlo o g Coniz (Jad (590
Ble Ay Cardy asd )0 saeo 905 (59— Job alal, b ga sle il L (Pauly, 1984, Sparre, 1992) sas 1,8 .56
Gonzales Acosta et ) ols 13 awglie 5,90 calitre 3blio |y oole 4358 S 0y (lgs oo byial b pl 3o,k 5l g 0400
«(al., 2004

AR


https://dor.isc.ac/dor/20.1001.1.23222751.1396.7.2.2.9
http://jae.hormozgan.ac.ir/article-1-444-en.html

[ Downloaded from jae.hormozgan.ac.ir on 2026-02-17 |

[ DOR: 20.1001.1.23222751.1396.7.2.2.9 ]

o Ao 5 OS5 dsb iy Jsb Sl 2 OLKes 5 Ll

Hosseini ) yia.ils YVIY o5 4 (Darvishi et al., 2003b) yoacsls VY/Y Joaso j990 (2l (o Eols sl o Jsb
glas (One sample T-test) glaiges ot g5l bt ol oo (3,155 olee gL, ,o (and Kaymaram, 2016
L P 1o 0) 315 oLt 1, a8 5 Jgone 938 (o0le i E5b sl )5 sk 5 sk S5 oSl o 55 sine
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! Recruitment overfishing
2 RFMOs: Regional Fisheries Management Organization
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