[ Downloaded from isfj.ir on 2025-12-24 ]

[ DOR: 20.1001.1.10261354.1399.29.4.4.8 ]

(DOI): 10.22092/1SFJ.2020.122501 YA(¢) YY-YY Ol oM gale dlas

:wsk—w Ao
U3, 99 (CPUE) M w19 =131 4 dwo (5 jlwd ylnilin!
(GLM) ogos B gy 31 08kt b (Thunnus albacares)

obos U 49 G Sl T 3Kl g8 o 49
LSS e (5 s TS ety o e DS ol

“sypaighambari@gau.ac.ir

u‘x“ugﬂﬁkem\g&)‘)\,u&‘zolcé&'u‘d«@af‘)]a.{mdﬁy.ﬁﬁbb&d‘dcC;MéJ;—\

WAA OLT i ol VY40 als pe rmdli o gl

oW

o, ST 5 K55S Cenl s 4 a8 Sk gt 5 IS sba S 5l (Thunnus albacares) Jus,; o
—ﬂa) e dl.w 0 e A.IL: 3,) d}? Lf““'; Gblﬂ U.a;-L.A P ax)oe u-l‘ jl dv\.& RS PR APCXA LS4 dl..@.?- BE) dT
u:’.l CPUE LS"L::" U’:’W J:-l} ;b‘ “ J‘:..,aj.:izi.ﬁ}? J}? L;UMGLE CLGJJ‘}J}LM» JL.: ol 4dL~a )'::"U PSP (\\*/\9
Lad s it (GLM) sses Jos s b &S w0 Olas gl s Jol L;L@leé;.wdu)jh&ﬁi.i;v\,@p 43;
G s sl &t Sl kS a aalns Cogmer S 390 3 |y e clamelly 8 & il b5l s WL
ol e 839,29 g_gg‘ dl}ﬂc L 4.\}3@ 4:9).? J.E.; 03 Cora YW @..,.: @b‘); u.a:-L» U‘}& @ &S eud >l
ozﬁjlf;\CPUEﬁGJbWJ)LQGANU;E;'-JMJJ oslaiul 390 gla ia CLJ sl Olis asfllas ol @L“J Ssh
5 IV g m disys 0y CPUE Jliie o5 gl e S5 oo 5 ol 5ol 55 o5 5 s (a8l b oS ke
ool s 1 s e a8 AW L s Wlsys 05 i S5 patls ol wly Gl Bl S ST s
Sty R0 Il s 5t e o VL 4 b il 2l5l OT 5l ey bl cilss o K i \YAY Jo b el
Sl O e jlblisl S5 sty sl 4 oo 30 593 g oo al3El b b ools W bl b das e Ol
sls OLEs wlale s sl sl sy g i Sl s e b U3 dowo Olsn 655k sls Ol b aya 2) S
wlo.uarl;ulmljNd&aujbdbé_;)dﬁwljwji&:gg

oses s e 0 3kl CPUE sy 58 epeiisS dno S 5olS @RS

Sy o

Yy


https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.4.4.8
http://isfj.ir/article-1-2269-en.html

[ Downloaded from isfj.ir on 2025-12-24 ]

[ DOR: 20.1001.1.10261354.1399.29.4.4.8 ]

SR RPN I B I VWO PR KV ¥

Slolan 5 bl

oy 130 5l G olpl g Y SV el by
SIXA dels hale 055 a5 cal b oSS
les @l Jolow jo a5 wiies o deo bl
Jolee YoV Lo jo a5 so IV gl o adss
Kaymaram ) el abs,; g5 Jols g o5 VOOY -7
595 slayg abwg awo ol Il (et al., 2014
oz balpd 5l Sl jl 45 098 0 plov i o
Cex Hewile 10 aS wad sl ol by
gd go Sl ol e coldd ole gyl 5l (B0
£95 9 Boas LS so a0 Cudgaze b | apo Layl 5
ol o oer slogd 5 W b Gla@l Jald j5lis
..\.:5....:69 oolawl (o S

arls Glae @ (ol oW oy sl 4 se el
t&l as d}wu;c oolaul ).»l>.) lea))‘ 3o w @‘5‘)5
el ez bl (2l 5o e Sl 69955
deo slrosls aiian Slaslie CPUE sleosls wogdle
SO pygele b lobas clilsle a5 aitiis LD
U”‘ ‘L))‘)"L"’ ...\J‘o.); ) 4.».1.79 J?M o ‘_g)l?u o
o w8 e (loy b Cou olgen baosls
Lilie ippdy et (e ol 5 leale 25T
O ol cod amer o Slgl el eSS
el T lalie CPUE oplply aiss psd 5o
Sly o oly S6 s ged plis |y pend Slgly8 8ly
slaosls 05 s lasbinl s il 5 Sl 31l rals
CPUE ;I oolizal 5 7 obo 3l ool cewn
N ‘5:‘5‘).9 ua>Lw u‘j.d‘- 4 OMO)‘Q)\JL&AAJ‘
CPUE 15,5 5 bl gl by, ooz 05556 Cans
as” (Hinton and Maunder, 2004) ol oas solazul
(GLMY)  oges s sbJae obe ool 5o
(Maunder and Punt, 2004) s o 5 gl
G on s sieele b GLM
Qyls GVeb e Al 15 s (giles sl

> Nominal CPUE
® Fishery dependent data
* General Linear Model

dodio

Slesl b ele G (Thunnus albacares) albs,; g
GrrtsS dod 3 Sy )S Sl o &5 el oz
Sy SlalS g0 4 )T g ulbl 5 sie gl
95 phl ol )0 (omez G e (ugildl jo S (o
ool 5o g (el S0 5 opf ell 5,8) Cumex
D5 cnl 0o S92y Albs; (45 ) Camer G s el
Vgane w900 sty obj ©yzlee il slaaiss I a5
S b s390 olale olyen & sz alaye 4o
ol &y, yoks plexl 5 (Katsuwonus pelamis)
(I0TC, 2013,a,b,C) 55 o0 0030

and laulgl 5l s ugldl jo allo,; e a¥le vws
Jlo 5o el b cdly (il Bl gtz ok 4y 1AA-
QT S Y-AY a5 5 AYOYAY) 055 zol 4 Ve o F
Ol o Wl g | o2t OB oo 4 by e
O ¥V ke YO e o b ool mels
5 (I0TC, 2013,C) v, (oS OB 5 YVFFF)
5 <8l bl Sady goleo S N 5 ples by
etz Gl see 3 gl olale oF ol
oals do Al baysd 5l ool o 4S5 jekay il
OYAF (aam) didg ojlailinl pla 5l iSesS
Sl (I10TC) s gildl leale (155 (ygemeS

IOTC) b5 byl boakal, ,o 1) sob; b
Secretariat, 2001, 2004, 2005; Nishida and
sl Sloogas «{Shono, 2002
Kaymaram, 2000; Tantivala, 2000; Nootmorn)
and Panjarat, 2001; Arrizabalaga, 2002;
(Olivier, 2002; Somvanshi, 2002; Ariz, 2005
s (Mohri and Nishida, 2000)  zsl1,
Winker et ) oM oy <5l 4 oo (g5lws,lastesl
(al., 2017; Lee et al., 2018; Yeh et al., 2018

ol ools ploil dllis )5 95
il s 9 o3l 51 o peste ol 1525 ez
anil g Lol Lol s aites (1l g ol el 3

! Trolling
YY


https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.4.4.8
http://isfj.ir/article-1-2269-en.html

[ Downloaded from isfj.ir on 2025-12-24 ]

[ DOR: 20.1001.1.10261354.1399.29.4.4.8 ]

ey Jobd dpe s e ol ol el e
78S o s SIE 5 S SIS ey
0 dolald el s plee sl Jolgw 5o plale o5
5 1y S Sl 5 05 e plal Jlo gloole sle
P 5 plolo Y“3|)'3) Sloaz 183 )5 9 b, sy,
Slayslid S oo ol S (), BU Ga po 4l
) R85 8 gladlb o ) ! o gokee
sl WS oo e SoaSG 4y (Bl 5 goges S
Slaygled ey oo 35 e V0 B (6 ey el
shls g i sy Jo Ul S 4 5,5
Seo dbyd i puile QUlE 5 INSS Sud)b
Qe oo plol (g i

Sl sl lpl 2X0s5 JB5L Al sl
by o 1y el seo dlbs); 5 (o S8 LSS
Nelder and ) ogos s s, 5l S dule olas
6 b weS esliel  (Wedderburn, 1972
0 Lyl m |y oleo 2O a5 la,gSs
On b (Gre oS5 g dee Sl gige D08
(o O 5 0lo) DSt sl jslids Blize slo 22
wdley (Gulland, 1983) ssi Bi> wind o puss
dwe ol Jols cdél solo 51 oan] Cavay slaosls
655 L addllas 590 4355 45 ol ogase Coul | ao
Oy90 (0keo M aSola) ail ails 5,8 Bus v
oy & (Gl i a0 )50 4T Jg a8 S
s o e see Sgon o Sl Glp Jglae
IV o938l sagoe o> Jas ;5 CPUE ooy S
ol 4 ol loie a4 Slaslie CPUE S .Sl
(Cao et al.,2011)

A0 lodls b wgsbio ol AYDY IS ek
il plowl sl ol (goleo (WM VAL £ slaxs AYAS
I LR P A Y DRV OR PSSR
Mt lojles 5p,bL a8 wil e ailaie o ol
wrabol 5l goleo I jlaie wisgai e 1) T !

T 5 yeam olele o K555 s slaadlh sl

2 Logbook
% zero catch

AN

slr Jod B slaghy, 9 wiia o B (ol
Hinton and ) osls Jow ;o la e g Lo quS8 olses]
CPUE sges 3 slo o ,o (Maunder, 2004
ey sbpsie 5l s oadbl, S Sjse a
b sladae )0 gedse (nere S9dise (St
ol samolis 1y cel Jlo Sl aslxe  og0e
oo sl (69959 A5 Cewl ooz od Sl 3 ALl
bl o po STl Ll pld o) sladse 5o
el acslne BB 5 2ol oley Job 5o (@) "o
Slge (1) 4Vl s Sl a3ls 5l &gl
(I=0B) sges b)) 1, (B)  wlog Slis
oges b3 slaJos o Jle i1 (Andrade, 2009)
Orired 0gh oo 485 IS )3 e e D90 &
sleJas ;o oolainl 5)50 ros slayaie olass
Sl 5o 1y ail ool 51 o sl SOoE GLD
& Tggs el 039 bgape Jlo 3l 4y a5 CPUE &l s
Ngd ool el Blal oy sl e ol
(Abear, 2009)

@ dre sloosls b o8l ©j9yo oSl 5o inlnle
el w5555 56 s sy oy B asly sl
e Sl arle 8ly Dlpss B oaisd o lailisl
GBs ol o 09d asuie (YAS-A0) Jlo Ve b
Seo Py g Sy g wd odlitul gegee (o iy,
Ol e Jlade oo A 5l i 5 09 pS0sS e
ioe ploxl Gy cnl 5 adlate o aie8

Lovgy 99190
Yoo oga UV 50 L U 38 51 goleo slo,glis
slel 5o sl g Gl Gbl oo jo o5
slaygs 5l oolitul b e Yeoo goe B gloe sbjo
L b 55 (5l 55 LS o e &y (K5
o o baygliss b 5l e Vo VAY sk 4y laasl
259 sl slaay 5 wod aslail Ol 4 ol yau
sae Yeobe e gl cole Jl oy g sl 55 e

1 Catchability coefficient


https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.4.4.8
http://isfj.ir/article-1-2269-en.html

[ Downloaded from isfj.ir on 2025-12-24 ]

[ DOR: 20.1001.1.10261354.1399.29.4.4.8 ]

SR RPN I B I VWO PR KV ¥

Slolan 5 bl

SLE IYAP-A0 bl b oles bys 4o neSasS
VYA Jlo coldd Jol Jlo 5l badiges do jlade .ans oo
WA Jlo ) 4S9k 08 5T 1 (g etz il
R 09 )...w...)).").) U’“‘“" )L.\.a.a Le \YAP JL...J A Cond
5 B g lugi ,o VWARAAY sl Jle b olhe ol
Lol sy o8 PA-Q S 095 jlade oy i 4 VYAY
O eSils a8 anils b e Loy 3T Jlo 4w o
Gl YV x VD AFAA Lo o aro lade &l b
30 @YY x V%) 55 L3l 4 S (Sl o
Jlos o Lol (Y JS5) cailas gl lpmais V¥4 o b
3ol il g0 Lo g cadly 6 pRKaie 2l V¥R
Bame e 5 Cobls S malS G YAY L
sy 355 ke YL 4 VYA Lo b il gl
Jaie 4 1¥A Lo 4 s 1¥A0 Jlo o asla ol
@leo W axly Sl 4w izmes ¥ SS
B> by 4 (e Sl parly) el o laslill
Glaiges 1 1y ol lebl alols woys A0 5 eges
e 55sT s gl yslits Lawgt a5 alls ) s s o
A oo LS el duo Jlw oo b les bjs o
3w bleaslas oy Ol AYAY b aVle ol

2l Liglsdl ]
ol O Jgux) oubyly s Jouor 4G ebiles
B o eslawl Sjy90 Wy 6L‘b).~.&~c ‘SALQJ QDO 0
Sl 355 b (ol 55 5 oy 6l e o Jlo) Jao
sl 31 CPUE 5 g)ls sxe job a4 Jboys S
Jsoz 5 55 00 o, lailiwl CPUE &y Lgyye sl yiel

el o ) ¥
bz aao o ol bosile 8l Jlgl 3 ayjei loges
oo b e g Wl Jls gy leesiledly

il 4 dpo G 008 drsle Dby i e )0
W 4 dno S (35 e e 5l g3leo A 9l
Sl Gty gols

O 2 (gl oad cud oW g dws Oledlbl 4 axgi b
5L o(Jlo sloole alad) ole (Y FAP-0) Jlo golio
sloss sladil gl 5 (5 V1188) jsls alsl
3 Fwoy Slysie Glee & (e 100 B) ;K8
A eolatwl Jaw

O ozl sl 4 we @ B L ol gl Sl ol
e, Jly 5o slas w5 25 b (INCPUE)
JE T VA TR AEI N R N
4 CPUE S 5k v o Vo 0gis RN oy yaS
Ln slalie sls CPUE sle 4 coli lgie

4 GLM  ogee s Joo U5 Jso,d ol ailsl
ol b3 &0

Ln (CPUEjjm+Constant) =Intercept+Y +M;j+Sy+Dmt€ijm

sLCPUE 5 .SLe 7). Constant oS sk
Sk § obe I My Jlo jo Jlo 1Y el Slanliw
6o, glis)) 31 DndGRT _allsb 5ks) K jebes ple
Jlyp S Jele b Joe gl 8ijkm 9 M X565
a3l logN(0,6%)

oSl Syge 4 GLM o (i S5 Lo
gl o dwle (LSMeANs) Jlo 31 Slayye Jolos
Absy; oF Slald oyl plelid adgl Soa (9>
o Sl olos ol Jlgie glale b o
Ll 485 S50 (Yo VA XD sa5d) R L5

5 (pSkS axlg) Aloyy g deo S laie VS
Slebs 3 ;8355 5 slaalll slaw) goleo
L*-’J-D-’) o b sladiges o 1y (Lys Ol o 9 g
S 9o 51U ke OB sy Ve Jolae

! Undefined
A\t d


https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.4.4.8
http://isfj.ir/article-1-2269-en.html

[ Downloaded from isfj.ir on 2025-12-24 ]

[ DOR: 20.1001.1.10261354.1399.29.4.4.8 ]

oles Ly Jolgw 4o alboy; g8 ailale ound Slol,8 ools (g5lws Jaslin] gl cmmwlin hg, oals 00,10
Fad b @l (Jlo poo a3 1) 355 jlade o ity (¥ JS) o
Bl lis cemge slasl Jad 5l 2, 5 505 39 Jle ped e po allsy; (g eo Hlake o iy

erls g (F US) 8,8 alool aiil 5 (pege slools

¥Qeosooe Asvoses
Fooosoon Veoosos
YQoeoooe e
Teosooos

Qovoses
YQoeeoooo

Foeooooe
Yeoooose

Teooass
Y0essoos

Yeooons
Yeosoeses
Besvsss Yeoooon

AYAS  ATAV. YYAA ITAQ ATA.  AYAY  AYQY YAy ATa¥  1vQo

Abdy) USi 300 Ulpao e S3Lo LM

30 (B tecl jo aBlb olaxd) gobuo oD g (B ygiaw) ol ol uSKibiaS gl bawgi ool duwo dIlbidy) (o9 (kg) 39 ylade 1) IS
Jlo 03 (b 50 plas 5l 30 ST 51U wmo 3l auo )0 1) o cud (glaaigas

Figure 1: Annual catch of Yellowfin tuna by Iranian gillnet fisheries (kg; columns) and fishing effort (net panels x
hours; line) registered as subsamples (10 percent of the total catch) in the Oman Sea from 2007 to 2016.
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Figure 2: Changes of nominal CPUE (kg / net panels x hours) (upper line) and standardized CPUE by GLM (lower
line) with 95% confidence interval (dash lines) caught by Iranian gillnet fisheries in the Oman Sea from 2007 to 2016.
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Table 1: ANOVA table of explanatory variables in generalized linear model for yellowfin tuna CPUE (kg / net panels
x hours) from Iranian gillnet tuna fisheries for 2007 to 2016.
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Table 2: Values of standardized CPUE of yellowfin tuna estimated by general linear model from Iranian gillnet tuna
fisheries in the Oman Sea from 2007 to 2016.

Je ..(.:PUI.E“ el o YL o Jlxo Gyl o o CPUE
ousd ylaslivw! CPUE CPUE R povesy &lualic
\YAP <[+ APY ALY <[+ AYAYFAF + [+ AANADOYAF <[+ FOvVY <[+ OYF-aY <NFORNVYY
\YAY DR Ard ERING2ARY [ FYEYYAYY /- foraYyY < IYOAYYY AYSZShAT
YYAA <[+ AFYYYS <[+ YFFYYAQ «[+AY-YVYY </Vfova-y VIYYYAYD AT RRA R
\YAQ [ FOYON I AAATARY) L PYYEYTAY/ [ BNYEA AAREN DANARMAAYd
\ya. <[+ FYYYAA c o FOAYY Y/ <[+ FEPYEEQ <[+ FYAAVY \/eoFeYY <INAFOMY
AR < [+-0Y00 [+ AMYEYAD +[+AYAAQYY L FYYVAYY D/ <IVO-FPY < IYAYAALY
yyay L epa0aYY/ I AANAZYNY DEAARRAARY S OVYAVY AARAR </YyyYaava
yyay SVOYYY-f/ VEYYEAY DATNZ SR DARRIENAs S IYOY .- AN INATN
yvaf ARAARN AR AR RN SNOYNNY <[V FALQY DAARYN ¢4 < 1OY#YAFA
\Yao <AYYAYAQ DATANINN YA FA/ SAYLYYEY < IYOYFOA <[V VY

YA


https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.4.4.8
http://isfj.ir/article-1-2269-en.html

[ Downloaded from isfj.ir on 2025-12-24 ]

[ DOR: 20.1001.1.10261354.1399.29.4.4.8 ]

alls 5 oy wwe

o r—
o _
(=]
Al

=

3 8.

.dJ @

aq,

>

Y
o
Q |
o
o~
o
o
o
= |

alld )y yg¥ eads slasilou! wwe

9l 29

10000 15000
1 ]

5000
|

T T T 1
0 50 100 150
Al )5 e dwe

I JE ples by yo dboy; o olwe W vl sl 4 oo odls o b ewileudl Slglyd xajei sloges ¥ JSi
B3 (o0 gl 1) S5 g pho (il b Jlo b 2595 SO (ol 59) (g 3lw slaibiw! 31 oy 9 (YU 50) (65 Lws yluslaw!

Figure 3: The frequency distribution of residuals before (upper panel) and after standardization (lower panel) with
lognormal error structure in CPUE data of yellowfin tuna caught by Iranian gillnet tuna fisheries in the Oman Sea.
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Figure 4: Monthly variation of standardized CPUE of yellowfin tuna estimated by general linear model from Iranian

gillnet tuna fisheries in the Oman Sea from 2007 to 2016.
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Abstract:

Yellowfin Tuna (Thunnus albacares) is one of the most important commercial and neritic fish
species which has known because of ecological importance and wide distribution around the
world. The aim of this study was to determine relative index of abundance for Yellowfin Tuna
from 2007 to 2016, also we evaluated effect of some explanatory variables (year, month,
vessel tonnage and net height) of catch per unit effort data in traditional gillnet fishery
standardized by general linear model (GLM) in the Oman Sea. Standardized catch per unit
effort is an important entrance in stock assessment as an annual abundance index. The results
of this study have shown that all explanatory variables influence CPUE significantly in GLM
model with lognormal error distribution; CPUE of Yellowfin Tuna increased 0.007 and0.0016
by raising one ton of vessel' tonnage and one meter of net height, respectively. Relative index
of abundance of Yellowfin Tuna has the lowest quantity in 2011, remain stable till 2013 then
increase to highest level in 2016, which is shown the catch rate can increase by raising catch
effort. There is a seasonal trend in standard CPUE of Yellowfin Tuna with the highest catch
rate in cold season. Monthly relative index of abundance has shown highest catch rate
occurred in February and March.
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