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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.
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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.
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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 b)) )9 CPUE (oYL coeal Lo a4y 05 o0
plod Sl (5570 maz SliE L ol (pog camslie
3 g Bl WSS als ol gy, & ole el
GloJae plos o bl 5 id 5wl g,
s im0l Jlo 51 a5 el ol (6o il

AR

&

-
(CPUE) oleo M5 axly <5l a4 swo slaosls
Obpl R Gl e (s3gys wledbl Lol cud
celite Slgly3 b CPUE oS 558 oo (5,8 Yoo ol
b Comez (oos Slol3 AL plsie 4l ply



OhlEan 5 LIS

Lglse 4¥ Gos SST) 'Lys o glaw slos oo
@ @S ol CPUE ,;  jsks 55 5 (MLD) Towsgss
YA o), Sas g i) wilosgs A1 (g loline sk
Wang et al., 2005, Shih et al., 2014, Winker et
s=> (Nishida and Chen, 2004 .al., 2017
ey 4 Aloyy g s Gl s plas (VYAY)
ol e Ges JIBIL plee gbyo jo 2 KieS
5 oBoie Gas 0ad oo drogi plply ol il
5o B ol adlsl oMLl losle sleeols cud penw
ol G ozl sl a aws (g 5lws Jlasliw! g Sldllae
535 Bl ame (modgi puite S (lyie & 45
e Slo)eSl 5aST 5 6y9d s izen
9 3,8 50 Glale Sloj g (Sl STy » aS wies
hs o o Ll 5l lsiee oan] Sldlas o
(Standard-GLM-  "olfe; olul 5 — (coges
(Nishida and Chen, 2004) s 5" cslaxwl HBM)
Y Y aws [0 dlsyg o gslws laibewl asdlas o
ol pBS as akis (Wang et al., 2005) .l
s Il Candg Yo o0 Lo b ais Lugildl s 4568
adlls 0 (V4VV) oK 5 Winker el
wa gldl o8 ooz o dlsy; G 3lws it
ool eads o laslinl G aslg sl A as sl las
Gllae a5 a3 YA Y=Y E ol b aisS
aslllas cnl 5o glos sbys Glal sleel o T SRl L
Glws lbinl b (6,50 addlas jo g b Jls cpl b
OBl yo b,y e G axly sl 4 ss slaosls
Wb patie wia Wl | a9 05 (pY SV opo
s @l Glel 5o 655 Gl e sl als
S Rl Y oYY el b s gl
(Lee et al., 2018) coul ails

5 Jld b2 ol g o b cow plee by
Crz 5 oz ol (Hgile) somge sbasl 5, K00
sl ol KT ole sls,3 31l 5l aS wil e o)

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

Glws bl sl sladlas olnl o sSt alawltie
Syge dboy; o S aely clil 4 se lacsls
el 0392 4295 3 )90 oS £gdge (nl g 4SS

o sbadiges ;o ol AW Slews ) SO Billa
sl b (oleo IS M ao o Ve Jolee) ous
bo,; o8 dwe lade Ol b caslite VYAP-QY
ol asmas jo glasline speo Wl plple oy
90,0 Sl o Cwl 0wl Sggr (solio M Ay
Oliee Ll aslh gals coleo W axlllae &1 Jlo
Cenl Q] )‘ k;b ).4‘ U”‘ Ll ouils YL: ULM S
399 dwo imli8l cud b (golio M oldl L oas
Ol (8 Slados 4 azgr bl S8 LLE o)l
cde @ WWYV-AY bl b odb o)) g oo
B Wg) (Gl Jolsw 5o g3keo N6 2l
OYAF () 2ol

Slyuaxs 00l o lailin] (golos G axly sl 4 vws
Shelie @O axly sl a4 spo a4 Cod (S
ooy b psie Sl e Jue wes oo lid aSwols
gobd 5L o SO e Galidl bl oo, Bds
Seo jlaie SA65 slayg gl e o e g soke
eV gl Y s abs g 8 IO aly Il
ansgo (Lis pul () Jgaz) ol axdl iuliél o SlS
Goges S 4y a5 KieS o0 sladdll olaas o33l
5 o Slessly Rl o gl oo Jate K0Sy &
blg 25550 sle,gls umen sl ool CPUE
Sae GYL LS Sle 4 g Wl i sbayg e
Sade oplply Wed oo deo Jorio Lyo 0 (g i
Aoyl Gladlas g8t wes oo plol (g iy duo
OF e Olme p osliiul 3)50 25565 Glaygs el
o,b,0 a5 (5,50 Glallas ,o sl 418,55 & a0 b,y
OF oW Azl sl 4 se gbeosls (gilwlaitiul
ol 55 Y S g nle KsS ) 4 Al



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. IOTC 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.

Y

i OVAF (e 5 iY) o aalsl ooy
sloole ;o 9 Jlo pgo dnd )0 dllo); 58 o lade
P9 pae Jods a5 (F JS0) b plonil sidul 5 et
Bl ol 3 Jad L (o Billas 5 (comge slask
oo 50 dlbsys 098 Snyess Jad g olej cnl o
# ol Esl s ceiims)l cold obe e 5l b
cnlpls (OYAR (paz) Cul gyl g 959,8
oS0 e b gl dale Y o s L 2l
Gil,S b o8 CPUE o il ey 055 o Jlac]
(@b 5 52k Jlo 3 Jad jo 4G by o)l b
S £ (Ol 5 k) o5 Jad 3 g ien do £
oL 9 Winker aslil> o cul awsly xS
e 50 Al s G dee Wis S asine (Y41V)
2 S Hitie g cla (lad AlS e gl
oo ys 0l lgl G olo 5 lgl b Bllae ST 5 (6¥s5

NUCIK I

&b

58 O,lulinl deia s IVAY (g L S
Ol J>15) (los sLyo 3 joS (ale ;KisS
sl 3 Fle g Ghagh aslibad (Glezsl
.(?' .\.\.;‘ b;) Y o)LA..i} N7 0,99 L)l‘)j 9 ln‘d
5 Ol J>lgw — (las by 0 ((abus j552 5
AN+ AF ) sl Ol Sladisd dunwgo oyl gl

‘.J .' ﬁ&:\-“hﬁ 6.6 'L’” “SM ) “5“.3)5 ‘.8 ¢‘5ﬁ9
ol (ST bLAYAL o DM 9.0 (N
oo dwe (Thunnus albacares) als,; oo
Y ooslels YF oj00 (DD ol alore Lie gLl
FY-AY Slas

9 _e ‘&M 6)#' g51.9 g ‘).315 P ‘GB‘.’.Y

(§Odgdxae O é)).d ‘_;La;‘_g)L...;).m‘)L' L WRF J"\"’

bl Haige Gloj 5o Hles by g ()6 >
NN LN )l SO 5ud 55 alome


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

OhlEan 5 LIS

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 IOTC
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)

I0TC-2013-SC16ESO2[E].

Available at:

resource.

http://www.iotc.org/files/proceedings/2013/
sc/I0TC-2013-SC16-ESO2[E].pdf
IOTC, 2013b. Status of the Indian Ocean
skipjack tuna (SKJ: Katsuwonus pelamis)
I0TC-2013-SC16ESO3[E].
Available at:

resource.

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)
I0TC-2013-SC16ESO04[E].
Available at:

resource.

http://www.iotc.org/files/proceedings/2013/
sc/I0TC-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, IOTC
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. I0TC-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

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, 10TC
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.
I0TC-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.



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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