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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.

Cecluraills fp,53LS) CPUE golio (535 woly eljl 43 oo
“+

Jdu
b3 vy 4 eud oluibuwl g (YL b)) Slualie (O jo Hg7 jeds olelw # a8lb slasi | p,59ls) CPUE &l s ¥ S
Jlw 03 b los G yo Aboy) oyeh mSisS duwo 10 (o ba5) o (ylwebl 70 (godguxe of yod s (b b5) GLM cogos

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.
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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.

95 253 byl 5o CPUE (VL coal Lo 4 095 oo
plad Conl (598 ciumax Jlol3 L ()] (o9 cenline
2y B WSS Rl Gl g5, &5 il )eS
slJae ples jo swlul 6,8 aiss o laibisl Adls
Sl yaats odio s Jlo Sl aS el fpl glws lastisl

Y4

-y
(CPUE) soleo (M5 axly <5l a4 swo slaosls
coslite Slgl,3 L CPUE oS 558 oo (5,8 Yoona ol

b Corer (ond (Sl 2 Lalh Gy 4 nl b ol


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

[ Downloaded from isfj.ir on 2025-11-02 ]

[ DOR: 20.1001.1.10261354.1399.29.4.4.8 ]

SR RPN I B I VWO PR KV ¥

Slolan 5 bl

Lgle aY Goc (SST) \l.l)o ol gl gles wlos
& a5 ol CPUE ,, ol 5L5 5 (MLD) Towisss
Y o), Kas 5 i) Wloags 51 (5 loline sk
Wang et al., 2005, Shih et al., 2014, Winker et
-> (Nishida and Chen, 2004 al., 2017
oP) 4 Wby g dwee Ol wls plas (VYAY)
ol oo Ges JWBIL ples gbys jo XosS
3 oBoe Gas 04b o drosi plply Lol il
5o B ool adlsl OMLLs lesle sleosls cud e
O G aslg sl s s (o 5lws lailiwl (gus Slalllae
205 Bl ae (2ndgs e SG lpie 4 48
shee Glaysislh (5T 5 et s eiaen
5 3,50 Glale Slej 5 Gl ST oS s
b sladoe jo Wil 5l ol e ean] Sldllas o
(Standard-GLM- "olfes; ol 5 —  ceges
(Nishida and Chen, 2004) s 5" sslexwl HBM)
oY S apo o alloy) os sjles bl adllas o
ol g3 as asie (Wang et al., 2005) il
ol Jlaul Caxsg Voo Jlo b ass ugildl jo 458
adlbe o (YY) oles 3 Winker el
o gl (258 sz e alls; s giles it
ol ead o laliwl G asly sl 4 e wisls lid
Gllae a5l 2l YY1 8 Gla b b a5
adllas (ol o ples sbye Slpl sle! Ho o Gl L
Silws bl b 6,50 addlas jo 0g b Jlu cpl b
ool yo als )y g8 G axlg sl 4 o slaosls
Wl attie 3 weldl 5l Hgim o) Y Y o
st syl Sl 5 55l e il sl
Sz il Yo oYY bl b s egildl
(Leeetal., 2018) el asls

5 Jed bt ol g g0 il cos plee by
CE g w8 So l (Ggaile) (somge slasl 5,50
Jlgl ol slel ole sloys Slgl 51 as il oo oy

! Sea Surface Temperature
2 Mixed Lyer Depth
* Habitat Based Model

Ll .(Abear, 2009) coul by Job 10 Comex gl 8
Sl sl sl glasdlas ol 5o et alawle
Sogo alboyy e B axly sl 4 as glaesls
el 0392 4295 3 )90 oS £gdge (nl g 4SS

b ladiged jo (goluo M Ol s VS Blkae
sbls b (oleo JS oW asyo Ve Jolre) oo
Aboyy 09 dwo lade Sl L ocaslie YYAZ-AY
ol ams o Slaelie as (il oplply oy
90,0 &Sl o cl sanal sgzgr golio B Ay
Oliee Lol 4l jzals golo oW adlas 31 Jlo
Gl 5151 S el () el oaile YU ylieed apo
S5yt Gl S b ssleo BN Sl L oS
Olyes (s Oliass 4y azg bl 53 oLl o)ls
ade @ WYYV-AT Gl (boal o) s oo
]38l Wy, ol Jolow jo gobes B il
OYAS ) il

u‘).a.s.xs AW Q)LMLM»‘ Lgél.uo U")L d.>|5 :b‘ L do
Shwlie D6 axly sl 4 do 4 Cod (55T
oy b psie Pl a Jae sas e plad aSo)ls
sobed 3l o5 SO ye Gl bocwl oo )5 Bds
Syl 5055 slayg g e S 2 g s3keo
Qs oo slid cpl () Jgao) cewl aidly o158l 6 5 elS
Gogas JSi 4 aF LKisS o0 sleddll olass ol
5 dwe Oleddly (RlB] o (igd e e 0S4
‘_,,_‘bly )j)).v ‘5&)9@ o NG BTN CPUE
Sde YL L e 4 g Wyl g xin o,y o
e nlply Wed oo dpo Joiie Lyo 0 (g
Plosbye ladllas (giST aws oo ploxil (6 iy S0
OF o Slime p odliiul 3)50 K555 slayss gl
0,b,0 a5 6,50 Slalllae ;o el 48,55 & g0 allo,;
OF ool ozl sl 4 se laesls (gilws sl
ol 33 Y S g by oS855 by, 4 albs


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

[ Downloaded from isfj.ir on 2025-11-02 ]

[ DOR: 20.1001.1.10261354.1399.29.4.4.8 ]

Abear, S.M., 2009. Comparisons of Boosted
Regression Tree, GLM and GAM
peformance in the standardization of
Yellowfin Tuna catch-rate data from the
Gulf of Mexico Longline Fishery, Faculty
of the Louisiana State University and
Agricultural and Mechanical College.

Andrade, H.A., 2009. Using delta-gamma
generalized linear models to standardized
catch rates of Yellowfin Tuna caught by
Brazilian bait-boats. ICCAT, Collective
Volume of Scientific Papers, 64(4): 1171-
1181.

Ariz, J., Delgado de Molina, A., Lourdes
Ramos, M. and Pallarés, P., 2005.
Preliminary  yellowfin tuna sex-ratio
analysis from observer data obtained during
the experimental cruise on Spanish
longliners in the Southwestern Indian
Ocean. WPTT-2005-WPTT-20. Available
at,
http://www.iotc.org/files/proceedings/2005/
wptt/IOTC-2005-WPTT-20.pdf.

Arrizabalaga, X.M., 2002. The use of
MULTIFAN to estimate growth parameters
of yellowfin tuna (Thunnus albacares) in
the Indian Ocean. I0TC Proceedings no. 5:
346-360.

Cao, J., Chen, X., Chen, Y., Liu, B., Ma, J.
and Li, S., 2011. Generalized linear
Bayesian models for standardizing CPUE:
an application to a squid-jigging fishery in
the northwest Pacific Ocean. Scientia
Marina, 75: 679-689. Doi:
10.3989/scimar.2011.75n4679.

AR

Ot OYAF e g Y) wiyls aelsl ole e
Soole ;o g Jlo ped and ;3 alls)j 5 e e
Ohig pae Jo a8 (P JS8) wd plonil widal 5 (oo
Bl ol e Jad b (o9 Billas 5 (comge slask
Jolges 5o dlo)s o5 G esS Jad g Gl cnl o
» Ol sl s Sl Cold ole e S (b
cplply (OYAP () conl Caigunay]l 9 (po)9,8
0y p SryesS Jad glinl anle ¥ o wpo Lid &l
Gial,S alsy; o5 CPUE 4 el sl 05 oo Jloc!
(b 9 5mb) Jlo 3y Jad )0 oSG o o)ls Lad
S £ (Ol g k) )5 Jad )3 g i s £
oLea 5 Winker aslil> o col awsls g 5S
@i o8 0 Al Og dee WS pasie (Y01Y)
30 Swo i g bl Jad ]S aie wgildl
oo y50 05 Jilgl b olo 53 blsl b gllae ST 5 5V

L85 Oy

&bw

)93 O)L.\JL».MJ‘ a\w u».».!.) .‘VAY 4.8 .w ‘M
Ol J219) (los sLyo 53 oS (plo ;KiS
o3l 03 (Sl g Shagh aslilad (Glezsh
(7 a.;iT Y o by NP 0,90 .QL).}J P ‘elo
9 Ol J>lgms — plos (5l yo 50 ((lakws H990 5

‘.J .‘ s&_i;.yo 6.‘5 'L"’ “SM 6 ) “5314)5 ‘.& “s.b
ods dwe (Thunnus albacares) als,; oo
2 beme glopite b ol laynley bwg
PY-AY Slxas

9 .& ‘@59\& 6).’5‘ GJ.C s.d.) ‘)Qlé 4.&7) 6‘5§€.Y

Godgaze 10 S8 slagle el b 4 WRE Jas
(Sl Gamige Gl o Gloe Slyd 5 o) s
VY OO ] S 5de5s aloe


http://www.iotc.org/files/proceedings/2005/wptt/IOTC-2005-WPTT-20.pdf
http://www.iotc.org/files/proceedings/2005/wptt/IOTC-2005-WPTT-20.pdf
https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.4.4.8
http://isfj.ir/article-1-2269-fa.html

[ Downloaded from isfj.ir on 2025-11-02 ]

[ DOR: 20.1001.1.10261354.1399.29.4.4.8 ]

SR RPN I B I VWO PR KV ¥

Slolan 5 bl

Gulland, J.A., 1983. Fish Stock Assessment:
A Manual of Basic Methods. (Wily: New
York.)

Hinton, M.G. and Maunder, M.N., 2004.
Methods for standardizing CPUE how to
select among them. ICCAT, Collective
Volume of Scientific Papers, 56(1): 169-
177.

IOTC Secretariat, 2001. Report on the status
of the databases held at the 10TC
secretariat, IOTC Proceedings no. 4 (2001):
256 -265.

IOTC Secretariat, 2004. Status of I0TC
databases for tropical tunas, 10TC-2004-
WPTT-01.

IOTC Secretariat, 2005. Report of the eighth
session of the scientific committee Victoria,
Seychelles, 7-11 November 2005.

IOTC, 2013a. Status of the Indian Ocean
bigeye tuna (BET: Thunnus obesus)
resource. I0TC-2013-SC16ESO2[E].
Available at:
http://www.iotc.org/files/proceedings/2013/
sc/IOTC-2013-SC16-ESO2[E].pdf

IOTC, 2013b. Status of the Indian Ocean
skipjack tuna (SKJ: Katsuwonus pelamis)
resource. I0OTC-2013-SC16ESO3[E].
Available at:
http://www.iotc.org/files/proceedings/2013/
sc/IOTC-2013-SC16-ESO3[E].pdf

IOTC, 2013c. Status of the Indian Ocean
yellowfin tuna (YFT: Thunnus albacares)
resource. I0TC-2013-SC16ESO4[E].
Available at:
http://www.iotc.org/files/proceedings/2013/
sc/IOTC-2013-SC16-ESO4[E].pdf

Kaymaram, F., Emadi, H. and Kiabi, B.,
2000. Population parameters and feeding
habits of yellowfin tuna (Thunnus
albacares) in the Oman Sea, 10TC
Proceedings no. 3: 283-285.

Keymaram, F., Hosseini, S.A. and Darvishi,
M., 2014. Estimates of Length-Based
Population Parameters of Yellowfin Tuna
(Thunnus albacares) in the Oman Sea.
Turkish Journal of Fisheries and Aquatic
Sciences 14: 101-111. Doi: 10.4194/1303-
2712-v14 1 12.

Lee, S.I., Kim, D.N. and Hoyle, S.D., 2018.
CPUE standardization of yellowfin tuna
caught by Korean tuna longline fishery in
the Indian Ocean, 1977-2017. I0OTC-2018-
WPTT20-39.

Maunder, M.N. and Punt, A.E., 2004.
Standardizing catch and effort data: a
review of recent approaches. Fisheries
Research, 70: 141-159. Doi:
10.1016/j.fishres.2004.08.002

Mohri, M. and Nishida, T., 2000.
Consideration on distribution of adult
yellowfin tuna (Thunnus albacares) in the
Indian Ocean based on Japanese tuna
longline fisheries and survey information.
I0TC Proceedings no. 3: 276-282.

Nelder, J.A. and Wedderburn, R.W.M.,
1972. Generalized linear models. Journal of
Royal Statistical Society, Series A, 137:
370-384. Doi: 10.2307/2344614.

Nishida, T. and Chen, D.G., 2004.
Incorporating spatial autocorrelation into
the general linear model with an application
to the Yellowfin Tuna (Thunnus albacares)

vY


https://doi.org/10.1016/j.fishres.2004.08.002
https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.4.4.8
http://isfj.ir/article-1-2269-fa.html

[ Downloaded from isfj.ir on 2025-11-02 ]

[ DOR: 20.1001.1.10261354.1399.29.4.4.8 ]

Longline CPUE data. Fisheries Research,
70: 265-274. Doi:
10.1016/j.fishres.2004.08.008.

Nishida, T. and Shono, H., 2002. Stock
assessment of yellowfin tuna (Thunnus
albacares) resources in the Indian Ocean by
the age structured production model
(ASPM) analyses, IOTC Proceedings no. 5:
248-273.

Nootmorn, P. and Panjarat, S. 2001.
Preliminary results on age and growth
determination, daily increment, of tropical
tunas, IOTC Proceedings no. 4: 266-272.

Olivier, L., 2002. Study of the growth of
yellowfin tuna (Thunnus albacares) in the
Western Indian Ocean based on length
frequency data. IOTC Proceedings no. 5:
316-327.

Shih, C.L., Chou, S.C., Wang, H.Y. and
Hsu, C.C., 2014. Trial estimation of
standardized catch per unit effort of
Yellowfin Tuna by the Taiwanese Longline
Fishery in the tropical waters of the Atlantic
Ocean. ICCAT, 70(6): 2738-2762.

Somvanshi, V.S., 2002. Review of biological
aspects of yellowfin tuna (Thunnus

Y

albacares) from the Indian Ocean, IOTC
Proceedings no. 5: 420-426.

Tantivala, C., 2000. Some biological study of
yellowfin tuna (Thunnus albacares) and
bigeye tuna (Thunnus obesus) in the
Eastern Indian Ocean, IOTC Proceedings
no. 3: 436-440.

Wang, S.P., Chang, S.K. and Shono, H.,
2005. Standardization of CPUE for
Yellowfin Tuna caught by Taiwanese
longline fishery in the Indian Ocean using
generalized linear model. 10TC-2005-
WPTT-16.

Winker, H., Parker, D., Silva, C. and
Kerwath, S.E., 2017. Srandardization
Longline catch per unit effort for Bigeye
(Thunnus obesus) and Yellowfin Tuna
(Thunnus albacares) from south Africa.
IOTC-2017-WPTT19-26.

Yeh, Y.M., Hoyle, S. and Chang, S.T., 2018.
Updated CPUE standardizations for bigeye
and yellowfin tuna caught by Taiwanese
longline fishery in the Indian Ocean using
generalized linear model. 10TC-2018-
WPTT20-35.


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

[ Downloaded from isfj.ir on 2025-11-02 ]

[ DOR: 20.1001.1.10261354.1399.29.4.4.8 ]

Iranian Scientific Fisheries Journal Vol.29, No.4

Standardized CPUE of yellowfin tuna (Thunnus albacares) by General Linear Model
(GLM) for Iranian Gillnet Fisheries in the Oman Sea

Kazemi S.H.:; Paighambari S.Y.!"; Zare P.%; Saeid Gorgin S.*

“sypaighambari@gau.ac.ir

1- Fisheries group, Faculty of Fisheries and environmental sciences, Gorgan University of
Agricultural Sciences and Natural Resources, Gorgan, Iran

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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