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Fig. 1
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Tab.1 The number of hooks deployed and individuals of yellowfin tuna hooked,
and catch rate in specific depth stratum
Kia/m 2009 4 2010 4
e WIRR/RE WA/ MR/ R/ TH)  WIREUR  RBECGR/E MR/ R/ TH)
individuals number of hooks  hooks catch rate individuals number of hooks  hooks catch rate
40 ~80 16 3019 5.32 69 10 128 6.79
80 ~ 120 86 11 821 7.25 107 17 933 5.96
120 ~ 160 118 21 895 5.38 23 14 049 1.62
160 ~200 35 14 014 2.52 10 5535 1.87
200 ~240 1 250 4.28 4 2 025 2.05
240 ~280 1 370 2.81
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Tab.2 The parameters estimation near the best fitted model
40 ~80 m 80 ~120 m 120 ~160 m 160 ~200 m
C; (intercept)
1.1115 P = 0.002 0.129 7 P=0.624 -0.771 P=0.022 -1.7963 P = 0.000

a;(T;) s(H) s(W) s(0) s(T)

b;(S;) F P-value =0.072 F P-value =0.003 F P-value =0.042 F P-value =0.077
¢;(Chy) R-sq. (adj) =0.255 s(S) s(W) s(S)
d;(DOy) GCVscore =0. 5477 F P-value =0. 000 F P-value =0.050 F P-value =0.081
e;(HC;) R-sq. (adj) =0.529 R-sq. (adj) =0.286 F P-value =0. 059
fi(wey) GCVscore =3.004 8 GCVscore =4.24 s(H)

R-sq. (adj) =0.46
GCVscore =3.075 4

TE 40 ~80 m 7K )22, ¥ 3R 28 5 7K - 1 3 1) 0% R
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WAk 5 H IR (P =0.003 <0. 1) fIFhEE (P =
0.000 <0. 1) )5 R4 R Y] ;76 120 ~ 160 m 7K
J2 AR S R AR B (P =0.042 <0. 1) fil
P (P =0.050 <0. 1) ()36 &£ K % Y5 18
160 ~200 m 7K )2, 4R 2 5 E (P =0.077 <
0.1) JHEE(P=0.081 <0.1)fI/KFWHH (P =

0.059 <0.1) X FRK R EYI .
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Fig.2 Spatial distribution of yellowfin tuna I, in different depth strata in waters of Gilbert Islands

(2)40 ~80 m; (b)80 ~120 m; (¢)120 ~160 m; (d)160 ~200 m.
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Tab.3 The distribution of the higher IHI value

KJZ/m 8 {EL 3 A X B
strata area boundary with relatively greater IHI mean value
40 ~ 80 0°50’'S ~1 °20'S, 170°20'E ~173°30'E;2°40'N ~4 °50'N,175°E ~176°10'E(1>0.45) 0.21
80 ~ 120 2°N ~5 °N,173°E ~ 176 °10'E(I1>0.40) 0.14
120 ~ 160 0°20'S ~1 °10'S,170°20'E ~ 172 °20'E(0.10 <1<0.25) 0.04
160 ~ 200 /(0<I<0.15) 0.04
0°40'N ~1 °30'N,169°50'E ~ 170 °40'E;0°40'S ~2 °50'N,173°10'E ~ 174 °10'E;
0 ~240 0.21

3°50'N ~4 °30'N,175°30'E ~176 °10'E(1>0.40)

345 i a9k A R, ] GAM [a]9, 15
L @R YA AR 3R R, 56 Nl 60 Y 25 G R B AR
i N H RS HAE FH I fe FEAS TR T R O

Ln(R, +0.035) =-0.16 +s(T,) +s(W,)

M 18 RN, B 0 I W A A 5 ) v < AR £
AR F LI

0 ~240 m JKAKRY IHI {55011 WK 3, IHI & {8
S35 DR THTSF- S DL 3 3 358 i e 4R 38 5 4
iR THT X8 5 A e A — 2

168°E 170°E 172°E 174°E 176°E 178°E
T T T T T T

2.4 EEHNEE KL

O TSR A S AL A5 K2 L T A 5 AH
Ul {31 A1 K 2 B9 52 R, 16 f) Pearson i 56 £ %
(£ 4) ;8 HAES B R 19 Wilcoxon K3 7 i
43 ) G 6 T ¥ AR A 5 4% A w6 A& K 2 v S
AR Z MR R (£5) .

4 Al A, GAM 15 2| [y Pearson fH ¢ 7 £ 4
=L, BE N 0.60,

B 5 A, U AE 40 ~80 m F1 80 ~ 120 m /K
J2 , 24 LU AR B 5 T e AR R A AE 3 A 6
(P<0.05), {HZ, ;| FIAKZNPHEENT
0.1, LB ATH A — 5 2 B A Gk

6N 7 —6°'N
. F4 BKETUYILES
N " e STl R, 18] &Y Pearson 48 35 % %
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An integrated habitat index for yellowfin tuna in
waters near Gilbert Islands based on GAM

SONG Liming'*** | WU Yaping'
(1. College of Marine Sciences,Shanghai Ocean University ,Shanghai 201306, China;
2. National Distant-water Fishieries Engineering Research Center ,Shanghai 201306, China
3. Key Laboratory of Sustainable Exploitation of Oceanic Fisheries Resources,

Ministry of Education ,Shanghai Ocean University ,Shanghai 201306, China)

Abstract: The aim of this study is to contribute to the sustainable utilization of yellowfin tuna ( Thunnus
albacares) resources. In this study, generalized additive model ( GAM ) was applied to develop the integrated
habitat index (IHI) models on the basis of the data which were collected in waters near Gilbert Islands from
October,2009 through December,2009. The profiles of environmental variables and the yellowfin tuna catch
rate data were collected at 34 sites. These models were used to predict the corresponding potential catch rate.
The Wilcoxon test was used to test if there was significant relationship between the predicted catch rates
predicted by the models and the nominal catch rates. The integrated habitat indexes( IHI) in different water
strata of yellowfin tuna were estimated by the catch rate predicted by the models. Comparing the nominal
CPUE with the average integrated habitat index ( IHI) in different water strata, the predicted power of the
models was evaluated. The correlation coefficients between the nominal CPUE and the average integrated
habitat index ( IHI) in different water strata were calculated. This correlation coefficient was also used to
evaluate the prediction power of the models. In addition, the Gilbert Islands survey data in 16 sites from
Nov. 2010 through Jan.2011 were used to verify the effectiveness of the models. These data were input into
the models for water stratum of 40 — 80 m and the whole water bin (0 — 240 m ), and the IHIs of the
yellowfin tuna were estimated. The results showed that; (1) The IHI distributions of different water strata
were different from each other. The environmental variables which influenced the distribution of yellowfin
tuna were different in the different water strata. The yellowfin tuna are mainly distributed in the water stratum
of 40 - 120 m; (2 ) The prediction power of the models was good on the basis of the verification data
obtained in 16 sites from Nov. 2010 through Jan. 2011; (3) GAM is suitable for the environmental variable
selection, which influenced the distribution of yellowfin tuna,and shows the nonlinear relationship between
the environmental variables and the catch rate; (4) GAM can be used to study the spatial distribution of the
pelagic fish by building the IHI model.
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