5516 B4 1) [ I S = Vol.16, No.l
2020 4 2 H South China Fisheries Science Feb. , 2020

doi: 10.12131/20190178 XEHS: 2095—-0780 — (2020) 01 — 0069 — 09

AAFFRESRAEERTARESINEEFHXRHAR

kEA, mRE, WA, GgFE"
(1. IR Rl 2f2 B, I 2013065 2. e inlh B [E] A3 o0/ B R E ol TR AR5 L/
T B IR A R A TR A R S SR, i 201306 )

BE: NERAFEIKZHAEER T RKEESH M (Thunnus alalunga) TELREJH R AN, Mg 2015—2017 4Er
] K i 2 S ) 468 4 H f SE AR A a7 B AR RE, 25 A IR R IR B . SR URT AR Y (Generalized
additive model, GAM) X #a3f R 54 A F (1 S R TIFST o I HI A HTIR A IR BE R F A O R, ARG MR
KAYRBEH o, 5RE . 1) IRIIRES 120 m KEIRE | W REEE S RMEE . 120 m KE
TR SR . 300 m KEIRE S 300 m /KIRERBE A S BEAHSCIH F, W RIMERE . MR o IE . RXG
b S A IR T2 AR DGR 8N s 2) BRI AR R IR 25 T 30%~40%, 25 Fbs T S 2R ICH
120 m ZKIRIREE . VR . 300 m /KHIEEE . 120 m /KIREREE . WRMIREE . 300 m AKIEERE | RILE | |’
BIZRE | iR E A XA P . AR o W 3) 120 m KRR 5 P B 5% gk i
(CPUE) £ 15~30 °C AR, 1R BHT 120 m KFREZL, HP7E 25~28 € RIFME. 300 m K
HIRJ¥ 5 CPUE 1£ 10~18 CE I WANERN K& .

REEIA: KOG PAUHES o; AR | TRy kP
HESES: S9324 MEARERD: A FHAE (RiRRS ) #8088 (0OSID) : &

Relationship between catch rate of longline albacore (Thunnus alalunga)
and environmental factors in South Pacific
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Abstract: Based on the data of albacore logbook (Thunnus alalunga) collected by mainland China from 2015-2017 in the South
Pacific and the marine environmental data in the same period, we analyzed the relationship between catch rate and environmental
factors, so as to examine the effects of environmental factors at different depths on 7. alalunga by establishing a GAM (Generalized
additive model). In addition, we had obtained the correlation coefficient of each environmental factor (those with large correlation
were grouped and modeled) by correlation analysis. The results show that: 1) Sea surface temperature and sea temperature at depth of
120 m, sea surface temperature and sea surface height, sea temperature at depth of 120 m and sea surface height, sea temperature and
sea salinity at depth of 300 m were highly correlated factors. However, sea surface salinity, chlorophyll a concentration and north-

ward sea surface wind had no significant correlation with the other environmental factors. 2) The explained cumulative deviance was
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30%—-40%; the environmental factors sorted by importance are as follows: sea temperature at depth of 120 m, sea surface temperat-

ure, sea temperature at depth of 300 m, sea salinity at depth of 120 m, sea surface height, sea salinity at depth of 300 m, sea surface

salinity, mixed layer depth, northward sea surface wind, eastward sea surface wind and chlorophyll a concentration. 3) The sea tem-

perature at depth of 120 m was negatively correlated with CPUE (Catch per unit effort) at 15-30 “C. The trend of sea surface temper-

ature was similar to the sea temperature at depth of 120 m, with a positive correlation at 25-28 “C. The sea temperature at depth of

300 m and CPUE showed a significant positive relationship at 1018 °C.
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Figure 1

Average distribution of CPUE of T. alalunga in South Pacific during 2015-2017
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Table 1 Fishing days of longline fishery of T. alalunga in

South Pacific
gy s Rl R
Year Total vessels Total fishing days
2015 107 18 070
2016 115 20591
2017 136 26291
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Table 2 Correlation coefficients matrix of environmental factors
G
Variable fi20 300 SSS S120 5300 MLD Usna Vind Chla SSH
SST 0.916 0.005 —0.359 0.545 —0.091 =0.560 —0.541 —0.146 —-0.316 0.753
t0 —0.002 —0.239 0.582 —0.098 —0.307 —0.542 —0.137 —0.221 0.757
1300 - 0.176 0.165 0.925 —0.152 -0.277 0.428 —0.068 0.440
SSS - - 0.408 0.097 0.396 —0.056 —0.175 0.128 —0.432
S120 - - - —0.008 —0.124 —0.504 —0.242 —0.150 0.258
5300 - - - - —0.117 —-0.127 0.451 0.114 0.407
MLD - - - - - 0.255 0.004 0.326 —0.451
Uina - - - - - - —0.308 0.178 ~0.493
Vind - - - - - - - 0.137 0.212
Chla - - - - - - - - —0.238
T SST. MERIRIE; f150- 120 m KRR ; 1300. 300 m KIRIRIE; SSS. MERERIE; 5120120 m KGERIL 5 s300. 300 m KGR MLD. {iE4&

JRRIE; Chla. MERMMEAER a W Uy BRRIGHRVERE, WL, LIARNIE: Vi BERXGMIE, BZmX, DY

IF; SSH.gFm & E; TH

Note: SST. Sea surface temperature; #;,,. Sea temperature at depth of 120 m; #3p. Sea temperature at depth of 300 m; SSS. Sea surface salinity;

S120- Sea salinity at depth of 120 m; s3(,. Sea salinity at depth of 300 m; MLD. Mixed layer depth; Chla. Sea surface chlorophyll « concentra-

tion; Uy,,¢. Eastward Sea surface wind; V4. Northward Sea surface wind; SSH. Sea surface height. The same case in the following table
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Table 3 Analysis of deviance for generalized additive models (GAM)

I Sz R T e RAL SR 22 A fiff R A 22 AICTH
Group Cumulative of influencing factors R Cumulative of deviance explained Deviance explained AIC value
i +SST <2x10"" 0.185 18.5% 18.5% 24376.49
Group 1 00 <2x10 """ 0.297 29.9% 11.4% 2322220

+SSS <x10"" 0.306 30.8% 0.9% 23 136.20

Vg <2x10 " 0.326 32.9% 2.1% 22 908.96

+Chla <2x10 ' 0.341 34.3% 1.4% 22 746.25

] 120 <2x10""" 0,196 19.7% 19.7% 24265.62
Group 2 +SSS <2x10"%" 0.215 21.6% 1.9% 24 087.74
+5300 <2x10 " 0.263 26.5% 4.9% 23599.79

+MLD <2x10"%" 0.282 28.5% 2.0% 23 410.19

Vgnd <2x10 """ 0.295 29.8% 1.3% 23276.47

+Chla <2x10 " 0.307 31% 1.2% 23 147.81

= 00 <2x10 ' 0.13 13.1% 13.1% 24 881.85
Group 3 +SSS <2x10"%" 0.18 18.2% 5.1% 24 428.97
+5120 <2x10 " 0.303 30.5% 12.3% 23 165.18

+MLD <2x10 ' 0319 32.1% 1.6% 23 000.88

Vgnd <2x10 """ 0.337 34% 1.9% 2279521

+SSH <2x10 " 0.393 39.6% 5.6% 22110.88

+Chla 0.002 75" 0.394 39.8% 0.2% 22100.98

pHI 00 <2x10 ' 0.13 13.1% 13.1% 24 881.85
Group 4 +SSS 489x10"" 018 18.2% 5.1% 24 428.97
+MLD <2x10 ' 0214 21.7% 3.5% 24 105.96

TUynd 0.0301° 0.231 23.4% 1.7% 23942.02

Vgnd <2x10 """ 0.267 27.1% 3.7% 23574.18

+SSH <2x10 " 0.352 35.5% 8.4% 22 626.40

+Chla 2.51x10 777 0356 36% 0.5% 2257178
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Figure 2 Effects of different environmental factors on CPUE of longline fishery of T. alalunga in South Pacific
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