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Range of Sardinops sagax operation in the North Pacific
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Fig.2 Average monthly S. sagax production and CPUE
in the North Pacific in 2019-2020 (Mean=SE)
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Fig.4 Stack distribution of SST and CPUE of §. sagax in the North Pacific in 2019-2020
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B CPUE DX JUr XoJ [0 F v 358 oAy g 1T 5 B S (B 2R 2B A IX

S B (E 9a) 3, AR VD T fa ot i dgad
B SSH {EF A 0.2~0.7 m, VRV M UEL H 048 w5 (E
(12%~19%) 1433738 B SSH 4 0.2~0.5 m ([&] 10b),
254 SSH =3 [a] & i &1 (141 8) 5 18 S5 Atk 3 #r 141 (141 9)
FIZ5 A5, CPUE B i IX I 8 T 355 19 38 BV LA
0.2~0.7 m,
2.3.4 K-Sty £ 0=0.05 W EERAKFET,
SST. Chl-a 1 SSH 3 NS4 R 9 D {43514 0.03

0.01 1 0.03, ¥J/NT Dy s=0.07, Ui CPUE Hil 3 4~
SRR RN T Fl—246, B EE CPUE Wiy
Chl-a. SSH. SST HJfAHVIXFR, &l srilh
0.2~0.6 mg/m®. 0.2~0.7 m 1 10.9~18.9 ‘C([& 11),
2.35 GAM #A 57 GAM AL 53 At BRI Y 1
A28 AT 2019—2020 b AN Tt 25 40 70
Tt CPUE RYZ5 S LA 11, E{H CPUE BYfi& SST
M 11~17 C, i Chl-a 7 0.3~0.8 mg/m’, #ifi SSH
H0.1~0.4 m, TRV T A A1E L s £ B R TE
149°~153°E, 40°N~42°N, GAM Z531%M, 5—7 A
() CPUE {8425, 8—10 A &I, CPUE {HAHIL,
10 A ZJ5 S IEME, CPUE {H27F ., M R=Ev T
1Y CPUE 5 FR85 K 1 525 719 GAM #ill | £
F R 333 1), SST. SSH. Chl-a. Lat 223V
i (P<0.001), month, Lon 25 &% (P<0.05).

R 1 2019—2020 FIAFFZFED T BEFERF
5ig3kE GAM Eilie e REEMEZHE
Tab.1 Test coefficient values and significance of GAM

simulations of environmental factors and S. sagax fishery in
the North Pacific in 2019-2020

HEE N F FECA
Environment  Effective degrees  F P
factor of freedom
RIS SST 8.673 8.969  <2x1071¢""
T SSH 5.501 3.870 4.910x107*""
44 % a Chl-a 8.239 28.680  <2x107'*
A £ month 4.897 3.108  7.478x107"
Z ¥ Lon 9.017 2407  6.285x107"
4 Lat 8.396 6.812 <2x107'""

TE UK 1% EHIRF  +++f03R 0.1% 5 5 Pk P
Note: ** represents 1% significance level, and ***
represents 0.1% significance level.
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AR IEIH(Bo e al, 2000), AR L 5 0
TR0 S 0 1 32 0 A 56 (Imawaki er al, 2001), Hrut3%
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Spatio-Temporal Distribution of Sardinops sagax in the North Pacific:
Optimal Environmental Characteristics

YANG Chao'?, ZHANG Heng"**", HAN Haibin'?, ZHAO Guoqing'?,
SHI Yongchuang'?, XU Bo®, JIANG Peiwen™, YAN Yunzhi’, GE Yali’

(1. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China;
2. Key Laboratory of Oceanic and Polar Fisheries, Ministry of Agriculture and Rural Affairs;
East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200090, China;
3. Yangtze Delta Estuarine Wetland Ecosystem Observation and Research Station, Ministry of Education & Shanghai
Science and Technology Committee, Shanghai 202162, China; 4. Polar Research Institute of China, Shanghai 201209, China,
5. School of Ecology and Environment, Anhui Normal University, Wuhu 241000, China)

Abstract Sea surface temperature (SST) and chlorophyll concentration in the North Pacific in
2019-2020 were analyzed based on the data of light net fertilization fisheries, including chlorophyll-a, sea
surface height (SSH), and data regarding other environmental factors. The spatial and temporal
distribution characteristics of catch per unit effort (CPUE) and its relationship with key environmental
factors of Sardinops sagax fishery in the Far East were analyzed by spatial superposition map and
frequency analysis, empirical cumulative distribution function, K-S test, and GAM model. The results
showed that the geographical fishery center ranges from 147°-153°E and 39°-43°N and moves to the
northeast from April to August, returning to the southwest from September to November. According to the
frequency analysis and empirical cumulative distribution function, the optimal SST and chlorophyll
concentration in the central fishing area were10.0-18.0 ‘C and 0.2-0.6 mg/m’, while the optimal sea level
was 0.2-0.7 m. The K-S test showed that high CPUE was closely related to SST, chlorophyll
concentration, and sea surface height, and the optimal ranges were 10.9-18.9 ‘C, 0.2-0.6 mg/m’, and
0.2—0.7 m, respectively. The GAM model simulation results showed that the optimal SST of high CPUE
was 11.0-17.0 °C, the optimal chlorophyll concentration was 0.3—0.8 mg/m’, and the optimal sea surface
height was 0.1-0.4 m. Overall, the results showed that the optimal SST, chlorophyll concentration, and
sea surface height were 11.0-18.0 °C, 0.2-0.6 mg/m’, and 0.2-0.7 m, respectively.

Key words North Pacific high seas; Sardinops sagax; Environmental factors; GAM
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