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-0.3~-0.2
1 6 7393 0.81
0.3 ~0.5
0.2~ -0.1
RVGHERL/ (m/s) 2 002 880 204 881 4.30
-0.1~0
3 171 70 225 2.43
0.2 ~0.3
0.4~ -0.2
1 2 3171 0.63
0.3~0.4
MR/ (/s 0.2~ -0.1
FLHEL/ (m/5) 2 90 39 306 2.29
0.2 ~0.3
3 -0.1~0.2 965 240 025 4.02
-0.1~-0.06
1 424 89 472 4.74
F AR (/) 0.02 ~0.06
P i 2 ~0.06 ~0.02 599 173 786 3.45
3 0.06 ~0. 1 34 19 242 1.77
1 0~0.2 759 201 680 3.76
KTHER (m/s) 2 0.2 ~0.3 278 62 660 4.44
3 0.3~0.4 20 18 163 1.12
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Tab.2 Environmental variable ranges with high catch rates of Thunnus albacares and the corresponding catch rates

B A JaH R/ (B/TH)
environmental variables range catch rate( inds/1000 hooks )
JKJZ/m 120 ~ 160 4.94
M/ C 21 ~22 6.39
M2%% a W/ (ng/L) 0.32 ~0.36;0.40 ~0.44 7.28
RIGHEIR/ (m/s) -0.2~-0.1;0~0.2 4.30
AL/ (m/s) -0.1~0.2 4.02
T E I/ (m/s) -0.1~ -0.06;0.02 ~0.06 4.74
KR/ (m/s) 0.2~0.3 4.44

WF5E 45 B 5 & W & 45 R A — %%
ROMENA 3l i BF 5% H A 4 28 59 ¥l (9 505 A
HHE 4 M fh (R BF R R B VS BN 17. 0 ~
20.5 C 5 G AHF5T 45 5 AR — 50 LA AT g
SR A TR [7) % 6 5 W S ) 22 5
3.3 ERSHEEREEHGRalXE

JIE SRR S VR T 4 R a VIR O B A 13
AR B R B B . SONG 251" BF 5 2 W 16 Ep
JERE/ASGE EIION-N E R REETIE G 1 LIRS
= a WETLE N 0. 040 ~0. 099 ug/L,ﬁ@%{f*ﬁ
830 4 3R ISR 2 a W B [ 0. 090 ~
0.099 pg/L, AWF5E 25 5 L L _FBF5E 45 5 1 5L
P (0.32 ~0.36 wg/L; 0.40 ~0.44 pg/L),
T RE DR Ay B BE PR R SR 1 T 1 2
72K AT , B B B 45 25 a Yk B
R0 ~0. 1 ng/L, i RE R I 42 K a W
O BN 0 ~0.6 pg/L, 2 5w fE 5 W iy - 4
Fa WP T ENRE PRI . 0 B0
T HA PG R - P B 4 A 30 358 R 5 0 B 0 Y
KR EERFWIE A R TP 4R 2 a YR
X BB 5 £ Y0 B 4 S B A B, R
GRS E a EIEHE N 0. 152 ~0. 168
e/ L, X GAHIFFE oo o 1) 32 J2 43 25 a Yk i
R AWFIE P 4 0 05 A 3R R 1 i S
Z a YR AL B 7K T L 5 %8 IO 01 2 30 3R R ) K
TR B A — B, b THRBRZ A (1 2) .
3.4 EBSHEERZESERNEER

LR 56 3 6 44D £ 20 A 15 1 0 6 R A F
FEARA . = 2 VA B B 5 M £ 25 199 1 W VK AT
S, SURBAE T 7K BT 3 R B S e, 9 TR B 0 T
KU FF P AR IR R 7 i i 4 A 1 AT
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IGO0 VG R 7 1), W, 10 2 6 4 A6
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Effects of environmental variables on catch rates of yellowfin tuna ( Thunnus
albacrares ) in waters near Cook Islands

SONG Liming'*** | SHEN Zhibin' , ZHOU Jiankun', LI Dongjing'

(1. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China; 2. National Engineering Research
Center for Oceanic Fisheries, Shanghai 201306, China; 3. The Key Laboratory of Sustainable Exploitation of Oceanic Fisheries
Resources, Ministry of Education, Shanghai 201306, China; 4. Collaborative Innovation Center for Distant-water Fisheries,
Shanghai 201306, China)

Abstract: To better understand the effects of environmental variables on catch rate of yellowfin tuna ( Thunnus
albacrares) is beneficial to increasing the yellowfin tuna catch rate and reducing the bycatch rates of other
non-target species in the longline fisheries. In this study, the catch rate of yellowfin tuna and environmental
variables were collected from longlining surveys in waters near Cook Islands from Sep. 8", 2013 through Dec.
31", 2013, including hook depth data, temperature, chlorophyll-a concentration, current, operating
parameters, and catch data. Stepwise regression of DPS was used to develop the hook depth calculation
model. Statistics and clustering analysis were used to analyze the effects of environmental variables on
yellowfin tuna catch rate. Results showed that the depth, temperature, chlorophyll-a concentration, east-west
direction current, south-north direction current, vertical and horizontal direction current related with the high
catch rate of yellowfin tuna were 120 — 160 m, 21 =22 C, 0.32 - 0. 36 pg/L and 0.40 - 0. 44 pg/L,
-0.20-0.10 and 0.00 -0.20 m/s, -0.10-0.20 m/s, -0.10-0.06 m/s and 0.02 -0.06 m/s, 0.20
—-0.30 m/s, respectively. Resulis suggest that the hook numbers should be increased in ranges of the water
depth, temperature, chlorophyll-a concentration, and current related with the high yellowfin tuna catch rate
when fishing in the waters near Cook Islands and targeting yellowfin tuna.

Key words: Thunnus albacrares; environmental variables; catch rate; longline; Cook Islands
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