3485 2
202543 A

E#EERERZEZEIR

JOURNAL OF SHANGHAI OCEAN UNIVERSITY

Vol.34, No.2
Mar., 2025

XERS: 1674-5566(2025)02-0403-10

DOI:10. 12024/jsou. 20240704604

o Pk T R 4 R E) 8 B TR S R B M L

(1. BRI e Rl S B, I 2013065 2. RVEEHY PR n 54T B 25 #0 iR A Seibzs, FilE 201306;

3. EFmEEE TR ARMIGTH L, B 2013065 4. AV ARERICHERY nT 2R HE S SEs %, i 201306)

 E. N TR (Katswwonus pelamis ) 12 B HFEE I bl A 58 5 5 B2 32 BRI -5 A o B IR 52 0 174 25
5o SR 2011—2020 4F v PG RSP R 0 8 A= 7 G0 THECHE , 45 & TR) I 301 0V PR 5 B0 1 R TR B (Sea
surface temperature, SST) . ¥ £ I £ J& (Sea surface salinity, SSS) Al 4% & a Jfi 2 ¥ J& ( Chlorophyll-a mass
concentration, Chl.a), DA P4 K PV Va4 1) 35 68 4 46 41 ( Thunnus albacares ) F1 R HR 446 48 ( Thunnus obesus) )
PR R AR R H AL 1 LT U PEAR Y (Generalized addictive models, GAM ) % 6 Fifr 40 70 (1% 52 i) [
FRHEAT AT, T8 o AR AE B AT L . SR R, AR DR 2 X R £ R S e e R A R
b Oy 22 2380 ) K B 1 31.40% H167.00%. X T [ il BT, BRHABFRIRED T2 40, 2 BRI A i ma ok,
LA RO 222653 51 4.15% 1 4.14% ; REE R F b SST f5c Ry 5 2L, fiff v 2 %6 4y 3.90% , HLVJ: SSS, ik B A 2
K 3.78% , Chl.a WSEIE AR XTELAR , B0 22 1.40% ; X T BERT S RE T 5, BRHAQRNEE R 52 51, H Ay g
RESE MR, Ak R A 22 25433711 2 20.70% F1110.60% ; 1358 K 1 SSS B2 MK, fif B¢ Ml 22 % 4 8.37% ., Chl.a
I SST SZMA AR, MO 22 38 0 1.13% F1110.19% . AIFFEIN g, AR R ) U 17 41 A L v 7 2825 FE HLAB AR P 7

PRI , LU A 4 I et £ 6 10 it 1~ I S TR 2 TR A P S B ik
SRR BRAh 5 [ P AR BEME AR BEURERE; PP

HES%ES: S931.1 XERIRE: A

% ft1 (Katsuwonus pelamis) J& #% & & H
(Percomorpha) & A8 WV H (Thunnioidei) 4 4 fa B}
(Thunnidae) #%)& (Katsuwonus ) , J=—FhBg K PE [ )2
Wi, AR m & Be M, 7R RV
TE BNV Rty SO PR A A T
AR AR ) T i — B | 65% LA
- e e S SR Kok [ 2, T HG b SRR
M AFE 7 oy P R AR AR — AT 4
JIARAE F AR I TIEBE ML B Y A AR A5 Ry
FECLAR TFR F AR RN T RIR BRI SN T
AR S (1 A FIBERT T B IS Y e s Horp F
AR T B R A (LT R AR IBER 2R ) 2 [ 1)
ML Y FEEXFRE IEAEk, B T IR K BUN
AR B0 4)) f0 e @ WAk ) [ 32 B i
Mt (Thunnus albacares) 5 KR 446 1 (Thunnus

I is BHA: 2024-07-24 EE BHA: 2024-10-24
HETB: EZEE LA (2023YFD2401303)

obesus) #f0. [T I T 3R EF S8 hin , PG AP
AR TR LA IR , O B Al AR
IRG:Hfh, Haro b 7 B pHIREY . CAH
FE IR R PR AR 1 2% W 2 S R £ P R
1% T W <R B S = e P A (Y Ay e W N
1152 3 — e s, ARV 7 2075 21 ) 10 5
YILE W F R EAFE 22 57 . BT A AhxT Tk
AIRIESE T Z A b THRSE B b AR 25 00 A 5 R0
T ZIA] R 5 F L RO vt a3 6 A T P
TN RS A S 520 A - T 58
AT AR AT )8 — 2 PRI LE P 2%
Xof R AR AR TEA T R AR SR, O LU AUX S TR -1 A
i FEUFE B B £ R 22 TR A A R A A7 S 25 55
IR VA A R DR PR ] R AR A T

Hh Y L, DR T T 0 e AL AN P

{EE R RAHEC1999—) , L BH-AF 58 A WF5E 05 0] Rtk B85 . E-mail : ruoyazhu@163.com

BIS1EE : MF %S, E-mail: xjchen@shou.edu.cn

RERUITAT © BRI 241 ) 4 4 (CC BY-NC-ND 4. 0)
Copyright © Editorial Office of Journal of Shanghai Ocean University (CC BY-NC-ND 4. 0)

http://www.shhydxxb.com



404 SR C S N S SO 34 %

Ho MU, ASBFFEAR I 2011—2020 4F Hh 7 K-
e RE PR 5187 i € TN Sl el v R G I INZoE 2
) RN (3R R B SR M4t R a
Jo e B ) AP R R 7 (B B AR A0 00 VR 2
FIKHR SAC IR A5 ) B ) SO
(Generalized addictive models, GAM) , kb %5 il £f1
AR BEER B SRR Z MR R, LIS
A5 A f R R i 7 2 T R 2 S R S P it
SR

1 eIk

1.1 @A HE

Wl A 7= G B Rk A T vE R fL 2
o2 MWouh (https:/www.  wepfe.  int/
scientificdatadissemination) , A1 /1 P A1 a0V 22
RS 2 B A R ME M. A
T AT A A5 A0 A 161 P B8040, 1) 1] Ry 2011—2020
AF 5 BIF ST 3% M 15°S~15°N,, 140°E~180°E, 145°
W~180°W ; &5 [H] 73 ¥ A&k 10 x1° 5 I [1] 43 Bk 58 Ky
Ao BN EEIEVE B AR 245 A R
i IRV Nl ReeR i £ el A LRV LS N E N R
Wi £ T P v A 7 kL R () Tk 2 6 4 A £ IR
NR At ) PR EaFRE RN Bt O £ A AR v 30

R 55 B 4 45 7 3K T IR EE ( Sea surface
temperature, SST ) . ¥F 3 i 1k J&¥ ( Sea surface
salinity, SSS ) Fll-4¢ 2K a Jii & ¥ & (Chlorophyll-
a mass concentration, Chl.a) . F. SST Fll Chl. a
S 3 [ AR ) XM N7 K 2 20 5 4R 72 (http://
sites. science. oregonstate. edu/ocean. productivity/
site.php) , I ] RUBE R 2011—2020 4F, 25 [0] 73
4 0.167°x0.167°, I [a] 73 HEF K H o SSS Hidfi ok
H & [ Je M ¥ R 5 W I Ak %5 o0 (The
Copernicus
Service, CMEMS) ‘B 5 M ¥} (https://marine.
copernicus.eu/) , %% [0 43 ## % 7 0.083°x0.083°, Hif
] 7B H

XoF Ul A 7 G T FE I A5 AN R AT 4
FT10x 1073 [H) 43 B A Pl AL B, (45 IR 50 5
WP B —— X0
12 FHi&
12,1 elh s ik 2

TE R S B AR A TS Al 5 55 ) v AR
(Catch peruniteffort, CPUE)FR", T84

Marine Environment Monitoring

http://www.shhydxxb.com

C;
Copue = f (1)

i

Y C o A5 S5 ) AR B CPUE, /44 5
G N i LR o A e, 20
IR AR5 L N, SRR [
TREFIBH B 07 E 1Y) CPUE B S 1 R 44 £
i S 0 A MH
122 7 SO A

D= (5 H &4 ) AR T
(SST.SSS. Chi.a) R A FhfHE A 5~ (2 65 G 46 f41
FR MR 4 48 0 [ pl 07 K 56 B £ 70 5 05 F B
CPUE) M fift B8 5 , Sa 3 | AR 01 |9 by £2 70 A B
Wi £11 FE CPUE Sy Wi )i 742 £ 14 B (5] 7~ GAM L
B, or A ds B & s N 7 SRR . T
GAM B B0 A i 8 i, 45 3 SR AR A
GAM Y [ B A F R AN
In(Cpp + 0.1) = factor (X,,,.) + factor (X, ) +

(X )+ (X)) + s(Xegp) + s(Xggs) + s(Xpa) +
s (Xyercpoe) + 8 (Xpgrcpur ) (2)

Ay 17 1k A2 IR, 7 CPUE MBS
0.1, PR T XA AL B ; factor Ao 2 78 B pRAL
s L B H AR ST 7 R 251 SRR (Natural
cube spline smoother) ; Xy... AR 5 Xyon N H 5L
IO 5 X, o ERE RN 3 X, o O 26 BE RN 5 X o A T3 2R THT
TR 5 X oo MR ZER FERLNE 3 Xy NI ERER a
TR FERIUN 5 Xy prcpue N B BB G AE £ GE RSO0, PR 5
Xaerepus A RHR 4G 0GRS K7

i Jf b 5 B #E ) (Akaike information
criterion, AIC) i ¥ Fead A AL . 43 il X 2 16 [ B
0 R R B £ 3 57, GAMAE Y, 76 2 > GAM A
R gD A RS 1, 15 3] AIC i /M £
FREEAY | P A e 22 i R A G e A5 R ) L5 AL
o A 2 MR UL R AL B R B

GAM #AIZE R Studio H# FH “mgev” f05347 .

2 %

2.1 HAEKXFEFEEEEE CPUE SR
2011—2020 4, H PG - Uik 1% 8 €11 1 P
£ TE 0 B T £ B 11 4 B AR AR A AL . 2011—
20154F, CPUE & [ FHia34, b5 HF R R, 2017 4F
IR F R AR A S PR 01T, 2019 4F ik 2155 — NI
F 20204 F PRI BB R R, AHELZ T, A A
CPUE H BRARfbA i 25, i Bl R £ R 1 ) B Asfh s
I, e HAE6 AT A I R E (- ).,



2 IRAHE , 45 - v P ORI 08 £ AN () 0 A 8 05 = B s o I B 405
—o— A Hi ffi}ff Free-swimming school —o— A Wl Free-swimming school
50 — it i ff Associated school 45 —— BiFf A Associated school
ﬂ‘g 45 @ 40
a - 40 &~ 35
mE 35 mE 30
HS 3 HS
RS 2 RE 2
RE 20 RS 201, o ", o+ =, . o
-1\35 A& 15 ﬁﬁ o 15
=0 10 Z0 )0
= 5 k=l 5
& e & ol
NN\ N SN RN NN N
M N M 1 Month
4F Year

E1 HEXEFSeahanEHarEREFEMA BTN

Fig. 1 Annual and monthly variation of catches of free—swimming school and associated school of Katsuwonus
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Fig. 2 Distribution of CPUE of Katsuwonus pelamis in the Western and Central Pacific Ocean free—swimming school ,
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Tab.1 Single—factor GAM model results
Fl Bl B £
" Free—swimming school Associated school
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4 Year <0.001 3.31 <0.001 0.26
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AR E a Ui VR 2
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Tab.2 GAM fitting results and optimal models for free—swimming and associated school of Katsuwonus pelamis in
the Western and Central Pacific Ocean
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Fig. 4 Effects of environment and biological factors on free—swimming school of Katsuwonus pelamis CPUE derived
from the GAM analysis in the Western and Central Pacific Ocean
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Fig. 5 Effects of environment and biological factors on associated school of Katsuwonus pelamis CPUE derived from
the GAM analysis in the Western and Central Pacific Ocean
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Relationship between different factors and abundance index of skipjack tuna
(Katsuwonus pelamis ) in the Western and Central Pacific Ocean

ZHU Ruoya', CHEN Xinjun'***

(1. College of Marine Living Resource Sciences and Management, Shanghai Ocean University, Shanghai 201306, China;
2. Key Laboratory of Sustainable Exploitation of Oceanic Fisheries Resources, Ministry of Education, Shanghai 201306,
China; 3. National Engineering Research Center for Oceanic Fisheries, Shanghai 201306, China; 4. Key Laboratory of
Sustainable Utilization of Oceanic Fisheries, Ministry of Agriculture and Rural Affairs, Shanghai 201306, China)

Abstract: The main objective of this study is to investigate the differences in the abundance of free-
swimming school and associated school of Katsuwonus pelamis influenced by environmental and other
population factors. This study utilized the production statistics from 2011 to 2020, combined with marine
environmental factors (SST, SSS, Chl.a), the CPUE data for yellowfin tuna and bigeye tuna in the Western
and Central Pacific Ocean are used as other population factors. A generalized additive model (GAM) was
used to analyze the two fish populations separately, and the final model was confirmed through the akaike
information criterion. The results indicate that other population factors had the most significant influence on
both school types, and the explanatory deviation rates were 31.40% and 67.00%. For free-swimming
schools, longitude and month were significant besides other population factors, and their interpretation
deviation rates were 4.15% and 4.14%. Among the environmental factors, SST was the most important,
with an explanatory deviation rate of 3.90%, followed by SSS with an explanatory deviation rate of 3.78%,
and Chl.a had a lesser impact, with an explanatory deviation rate of only 1.40%. For associated schools,
month and longitude were significant, and their interpretation deviation rates were 20.70% and 10.60%.

Among the environmental factors, SSS was the most influential, with an explanatory deviation rate of
8.37%, while Chl.a and SST had lesser impacts, with explanatory deviation rates of 1.13% and 0.19%. It is
concluded that the effects of other population factors should be considered in the future fishery forecasting
models. With the aim of providing a reference for future research in the field of tuna purse-seine fisheries
and for the scientific identification of fishing grounds.

Key words: Katsuwonus pelamis; free-swimming school; associated school; abundance; Western and

Central Pacific Ocean
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