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Tab.1 The correlation between the catch rates of bigeye tuna and the variables
IRBE AR , . \, . _— )
. VIES 5 JE 80K W R/ R/ TH)
environmental
. class range individual number of hooks catch rate
variable
40.0~79.9
1 200.0 ~239.9 24 63 839 0.38
IKJZ/m e
Kz 2 240.0 ~279.9 0 418 0
depth
3 80.0~119.9 87 100 885 0.86
4 120.0 ~199.9 171 117 358 1.46
12.0 ~12.9
1 22.0~22.9 5 15 701 0.32
24.0~24.9
16.0 ~16.9
26.0~26.9
23.0~23.9
2 11 151 564 .
19.0 ~19.9 5 51 56 0.76
N 21.0~21.9
YEE /T
5 28.0 ~28.9
temperature 15.0 ~15.9
29.0~29.9
3 17.0 ~17.9 95 87 200 1.09
20.0 ~20.9
27.0~27.9
18.0 ~18.9
4 25.0 ~25.9 64 27 346 2.34
5 13.0~14.9 3 684 4.38
0.040 ~0.079
1 0.280 ~0.319 108 115404 0.9%4
0.400 ~0.439
0.120 ~1.159
2 0,440 ~0. 519 22 31254 0.70
4t E a/(pg/L ’ e
TR a/(pe/L) 3 0.360 ~0.399 8 20911 0.38
Chl. a
0.080 ~0.119
4 44 38219 1.15
0.160 ~0.199
0.240 ~0.279
5 74 57120 1.30
0.320 ~0.359
6 0.200 ~0.239 28 14870 1.88
-0.2~-0.1
1 0.2~0.3 141 236 044 0.59
0~0.1
RIGHFHL/ (m/s) 2 -0-1-0 95 71 549 1.33
R m/s .
oI 0.3~0.4
east-west current
3 0.5~0.6 20 10 821 .85
4 0.4~0.5 17 6 187 .75
5 0.1~0.2 7 1 648 4.25
6 0.6~0.7 2 417 4.79°
1 -0.2~0 50 9 206 5.43
W ‘\‘ﬁ/ /
LR/ (m/s) 2 0.5~0.6 2 598 3.34
south-north current
3 0~0.5 230 272 668 0.84
1 0~0.1 7 56 313 0.12
KWW/ (m/s) 0.6~0.7 '
horizontal current 2 0.4~0.6 50 65 554 0.76
3 0.1~0.4 225 144 678 1.36
1 -0.03 ~ -0.02 98 40 603 2.41
-0.01 ~0
Y, \‘ﬁ/ /
ﬁﬁ@”'“ (m/s) ~0.02 ~ -0.01 182 241 766 0.75
vertical current 2
0~0.04
3 0.04 ~0.05 2 417 4.79

e WA 2 B, YOl 5 AR

Notes: The confidence was low because there were two individuals

http : / www. scxuebao. cn



8 RN 45 - P2 T 5 T Sl e 9 R 358 IR 77 % A IR 4 A 0 90 3 4% 4 22 o) 1237

®2 ARERBERESHRETEER
T8 R B i 3R
Tab.2 Environmental variable ranges with high
catch rates of bigeye tuna and the
corresponding catch rates

PRI AR

PRI AR . WA/ (B/F84)
environmental
environmental variable . catch rate
variable range
IKIZ/
KJz2/m 120.0 ~199.9 1.46
depth
YHEF /C
i 13.0 ~14.9 4.38
temperature
M2 2 a W/ /L
PR @ IE/ (we/L) 000 20,230 1.88
Chl. a
/{ .‘.n‘t/ m/s
RVG IR/ ( ) 0.1-0.2 4.25
east-west current
= W ‘\‘K/ /
F AL R/ (m/s) 0.2 -0 543
south-north current
7 7. W \‘2?/ /
k%ﬁ&{““ (m/s) 0.1~0.4 1.36
horizontal current
WA/ (m/s
EHER/ (m/5) 0.04 ~0.05 4.79

vertical current

3 3t

3.1 XRERETERENRTETTE

TE B 5o, T B PR T T B8, O TR 4 A £ ¥ R 2 8K
R KIZE R 120.0 ~199.9 m (% 3) . X T &
ARSI TR BE Y ], R WF 5 B v X B A R A
[l , A BIF 5% 45 5 84K | 55 Hanamoto ™ | 2R 1 BA
SEDTUAR IR 45 R AR — 3, {H 5 Schaefer %
(200 ~ 300 m) . Holland %'~ (200. 0 ~
240.0) .Boggs' >’ (200. 0 ~ 400. 0) , Musyl Z&'¢
(300. 0 ~ 500. 0) Y B 5% 25 2R A [6], X 7] fig &
Schaefer % 75 92 B it 4 2 B0 [a 30 119 K R 42 4
R (29 B REAR RN 1R H Rk
(=400 m) ik J& 3% B2 V5 K 3 ( =500 m,
A 300 m oAy ) A JE (SSL) AR B R
T B R BE 0% 42 B A 1 IR R T B IR
RhT Musyl 2510 % B Ak R 5 R
A S5 7K R A AR 5 1) A DG, R TR) P A B K IR 5
AR RS RRAY R,
3.2 BREMNAREREERENIIG

KR 4 #%F F 7K U 9 72 Ak B A B0, K
R R HL AR A A8 A e HE Ok 2 0 —
IR ] @1 ¥ (1 S - I RN . 8 11 1 02

BOCHR 43 4G f0 U 3R A B Ol 13,0 ~
14.9 C .3 5 Hanamoto ™’ | Schaefer 2’  Bach
SRR R B S AR B I g 4 B — B
{55 R BT 246 W 35 0 8 9 Sk 2
FREIG 11,0 ~12.9 CHA %R, M i
T B I A AR R A HIR 4 e ) A R TR S
H15.5 ~18.7 T, 5 A W58 45 R AH 22 B K.
Holland 25" 7' L K Musyl 25" 15 H 1) 45 5 3¢
B, — MO0, O Y DR MR 465 A 0 i 47 114 7K i ik
AAANR (10.0 ~14.0 C) 4 5 B 1Y 4l 4 1 7K
TR (14.0 ~17.0 C) o AW A b KR 446
SO R AR, A IS AR S HA e
F 42 3 B A 0 O IR 4 A £ 1Y i A L R RE AR
ik,
3.3 HMEZRaREMAREREERENZI

VB T S5 A S IR <65 A £ Y88 R AR A 1 T
FalJFEN0.200 ~0.239 ug/L(F£3), MLHEHE
a T R MR 4 4G £ 3 A1 1 532 Wi 3 B3 3 O )
B o A B R AR S R A A A
EE PR 2R AR R S IR < A AR B Y SR R @ R
JERONHT 3 T BB 2 th T 5 T S e e K P
PRI o MHERER a W BE X IR G A 1 50 A 2 75

SO B — g

3.4 BRNARELEERENZI

AR X KR 4 AR #1534 52 R 1 A 5% AR
D, 23 R W A0 2 IE R K (AR R
e A= 0 3 A S A A AR T R T B A R HR 4 A A 0
RO B2 Y AR R
IR <5 A £ YA PR A8 A5 0 Y 2R P R UG P AL TR R K F
T A H R 58 0.1 ~0.2,-0.2~0.,0. 1
~0.4.0.04 ~0.05 m/s, A5G H KR 446
115 AR R KPR TR B S R R B
2 AR A T 2R AP R 9 8 R 4 A6 £ R 4 Y K
ST U RN TE W U LB . ARBESR A, R
o A LR PR RS 1) TR I B I, XA R T R IR
A AR R, n] 8D MR <5 AR A 7E 46 B I UK b T
T A BB T o
3.5 REE

P4 &S A5t A0 i R R g 9 K2 KR
F N R N o o i e = W L R
FI 5K 6 19t I Z5 R e — S 25 57, X FH 2 i
FHURE i 22 1 B o A U A HORE R R
D ALTE TR T IR EE IR SRR eV N = 4 i
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Effects of environmental variables on catch rates of
Thunnus obesus in waters near Cook Islands

SONG Liming'*”** , ZHAO Hailong', XIE Kai', LI Dongjing'
(1. College of Marine Sciences ,Shanghai Ocean University ,Shanghai 201306, China ;
2. National Engineering Research Center for Oceanic Fisheries,Shanghai Ocean University ,Shanghai 201306, China
3. Key Laboratory of Sustainable Exploitation of Oceanic Fisheries Resources,
Ministry of Education,Shanghai Ocean University ,Shanghai 201306, China;

4. Collaborative Innovation Center for Distant-water Fisheries ,Shanghai Ocean University ,Shanghai 201306, China)

Abstract . For a better understanding the effects of environmental variables on catch rates of bigeye tuna
( Thunnus obesus) ,the catch rates of bigeye tuna and environmental variables were collected in longlining
surveys in waters near Cook Islands from Sept. 8,2013 to Dec. 31,2013. Data included ; hook depth data,
temperature and chlorophyll-a concentration, three-dimensional sea current vertical profile data, operating
parameters and catch data. Stepwise regression was used to develop the hook depth calculation model.
Statistics and clustering analysis were used to analyze the effects of environmental variables on bigeye tuna
catch rate. Results showed that the depth,temperature, chlorophyll-a concentration, east — west current, south
- north current, horizontal current and vertical current range with the high catch rate for bigeye tuna were
120.0 ~199.9 m,13.0 ~14.9 T ,0.200 ~0.239 pg/L,0.1 ~0.2 m/s, —=0.2 ~0 m/s,0.1 ~0.4 m/s,and
0.04 ~0.05 m/s,respectively. Results suggested that more hooks should be deployed in the environmental
variables’ range with the high bigeye tuna catch rate when fishing in the waters near Cook Islands and
targeting bigeye tuna.

Key words: Thunnus obesus; catch rate; environmental variables; Cook Islands
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