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Fig.1 CPUE of squid in northwest Pacific and its spawning ground average SST annual changes
from Jan to Apr in different periods of PDO from 1996 to 2015
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Tab.1 The Pg value of hypothetical spawning ground (130°E —160°E,20°N -27°N)
in January of from 1996 to 2007

SST [

iy THIE

Range of SST/C 1996 1997 1998 1999 2000 2001

2002 2003 2004 2005 2006 2007

Average

20.0~24.0 0.4767 0.3839 0.2733 0.2677 0.2576 0.2834 0.3761 0.3680 0.3730 0.3291 0.3807 0.2441 0.3345
20.5~24.5 0.5715 0.4844 0.3583 0.3352 0.3508 0.3541 0.4554 0.4582 0.4913 0.4191 0.4639 0.3294 0.4226
21.0~25.0 0.6698 0.5520 0.4585 0.4063 0.4414 0.4438 0.5266 0.5473 0.6078 0.5210 0.5400 0.4313 0.5121
21.5~25.5 0.7206 0.6009 0.5730 0.4849 0.5324 0.4883 0.5836 0.6366 0.7055 0.6190 0.6198 0.5443 0.5924
22.0~26.0 0.7156 0.6197 0.6564 0.5512 0.6056 0.5369 0.6156 0.7054 0.7878 0.7250 0.6900 0.6576 0.6556
20.0~23.5 0.3808 0.2720 0.1895 0.1910 0.1843 0.2135 0.2883 0.2836 0.2726 0.2430 0.2980 0.1853 0.2502
20.5~24.0 0.4714 0.3782 0.2732 0.2677 0.2576 0.2790 0.3649 0.3633 0.3687 0.3285 0.3680 0.2431 0.3303
21.0~24.5 0.5575 0.4709 0.3569 0.3349 0.3505 0.3436 0.4321 0.4467 0.4852 0.4130 0.4396 0.3236 0.4129
21.5~25.0 0.6339 0.5232 0.4504 0.4002 0.4374 0.4136 0.4849 0.5220 0.5932 0.5015 0.5086 0.4196 0.4907
22.0~25.5 0.6571 0.5661 0.5552 0.4654 0.5171 0.4639 0.5460 0.5879 0.6667 0.5862 0.5793 0.5167 0.5590
22.5~26.0 0.6380 0.5765 0.6241 0.5147 0.5744 0.5009 0.5699 0.6487 0.7291 0.6782 0.6375 0.6171 0.609 1
20.0~23.0 0.2875 0.1977 0.1196 0.1198 0.1150 0.1584 0.2245 0.2092 0.1913 0.1659 0.2263 0.1342 0.179 1
20.5~23.5 0.3755 0.2663 0.1894 0.1910 0.1842 0.2091 0.2772 0.2789 0.2682 0.2424 0.2853 0.1843 0.2460
21.0~24.0 0.4574 0.3647 0.2718 0.2674 0.2573 0.2685 0.3416 0.3518 0.3626 0.3224 0.3437 0.2373 0.3205
21.5~24.5 0.5216 0.4421 0.3488 0.3287 0.3465 0.3134 0.3904 0.4213 0.4707 0.3935 0.4083 0.3119 0.3914
22.0~25.0 0.5704 0.4885 0.4325 0.3806 0.4222 0.3892 0.4472 0.4733 0.5544 0.4687 0.4681 0.3920 0.4573
22.5~25.5 0.5795 0.5229 0.5229 0.4289 0.4859 0.4279 0.5002 0.5312 0.6080 0.5394 0.5268 0.4761 0.5125
23.0~26.0 0.5484 0.5060 0.5651 0.4582 0.5112 0.4482 0.5057 0.5865 0.6602 0.6181 0.5726 0.5695 0.5458
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Tab.2 Hypothetical spawning ground in which the regression results

between CPUE and P all showed significant positive correlation from Jan. to Mar.

B =055 Hypothetical range of spawning grounds

=}
o T RN T, SR
Start of longitude End of longitude Start of latitude End of latitude

01 136.5°E 166.5°E 20.0°N 28.5°N
02 136.5°E 166.5°E 20.0°N 29.0°N
03 137.0°E 167.0°E 20.0°N 29.0°N
04 135.0°E 168.0°E 20.5°N 27.5°N
05 135.5°E 167.5°E 20.5°N 27.5°N
06 135.5°E 168.0°E 20.5°N 27.5°N
07 136.0°E 166.5°E 20.5°N 27.5°N
08 136.0°E 167.0°E 20.5°N 27.5°N
09 136.0°E 167.5°E 20.5°N 27.5°N
10 136.0°E 168.0°E 20.5°N 27.5°N
11 136.0°E 166.5°E 20.5°N 28.0°N
12 136.5°E 166.5°E 20.5°N 27.5°N
13 136.5°E 167.0°E 20.5°N 27.5°N
14 136.5°E 167.5°E 20.5°N 27.5°N
15 136.5°E 168.0°E 20.5°N 27.5°N
16 136.5°E 166.5°E 20.5°N 28.0°N
17 136.5°E 166.5°K 20.5°N 28.5°N
18 137.0°E 167.0°E 20.5°N 27.5°N
19 137.0°E 167.5°E 20.5°N 27.5°N
20 137.0°E 168.0°E 20.5°N 27.5°N
21 137.0°E 167.0°E 20.5°N 28.0°N
22 137.0°E 167.0°E 20.5°N 28.5°N
23 137.5°E 167.5°E 20.5°N 27.5°N
24 137.5°E 168.0°E 20.5°N 27.5°N
FRA % Medium 136.5°E 167.0°E 20.5°N 27.5°N
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Fig.3 The number of hypothetical spawning grounds with a significant positive correlation
between Py and CPUE from Jan. to Mar.

—— 132%™ FIERE Average SST of empirical

spawning grounds in 1-3 months

- = 137 #NZIR5FeLRE Average SST of speculative

spawning grounds in 1-3 months

—,

996 1998

2000 2002 2004

F4} Year
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4 1996—2015 £ 4[5 PDO FHEAF L K Fi¥ £ & CPUE F17/=5p37 T4 SST F L
Fig.4 The CPUE and average annual SST its spawning ground in different periods
of PDO from 1996 to 2015 in the northwest Pacific

£3 BLAXFFREZLBIFMEN~IPHH Py 5 CPUE EF54R

Tab.3 The regression results about P, and CPUE of empirical spawning ground

and predictive spawning ground in the northwest Pacific Ocean

Py 5 CPUE [l 545 5
Regression result

of Pg and CPUE

257 IR SST 2 22.5 ~26 C
Empirical spawning ground

with optimum SST of 22.5 =26 C

N7 137 il SST 2y 22.5 ~26 C
Predictive spawning ground

with optimum SST of 22.5 -26 C

1 H Jan. 2 H Feb. 3 H Mar. 4 H Apr. 1 H Jan. 2 H Feb. 3 H Mar. 4 H Apr.
MK ZE R? 0.470 6 0.3719 0.430 9 0.3010 0.562 7 0.482 0 0.527 9 0.190 9
P 0.013 8 0.0352 0.020 4 0.064 7 0.005 0 0.012 2 0.007 4 0.1555
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in which the optimum SST was 22.5 —26 °C from Jan. to Apr. of 1996 —2007
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Abstract: As a short life cycle species, the resources of neon flying squid in northwestern Pacific Ocean
fluctuate greatly during the years, mainly because the population is extremely sensitive to mesoscale climate
change and changes of environmental conditions of its spawning ground. Therefore, it is particularly important
to study the environmental conditions of the spawning ground of neon flying squid and obtain the most suitable
temporal and spatial environmental factors. In a stable mesoscale climate model, based on the scientific
conclusion that the ratio of the optimal temperature range of the squid spawning field to its spawning range
(Pg) is positively correlated with its resource replenishment, this study intends to conduct a regression
analysis of the CPUE of the neon flying squid in 1996 — 2007 and the Ps of 6 468 hypothetical spawning
grounds in each month of January-April, screening out the spawning season, spawning grounds and the
optimum SST range of spawning grounds which were statistically significantly correlated with CPUE and Ps.
Studies indicate; during 1996 —2007, the spawning season is from Jan. to Mar. ; The optimal spawning range
is 136.5°E - 167°E, 20.5°N —27.5°N; The optimum SST range for spawning ground is 22.5 —26 °C. The
results of this study contribute to the understanding of the life cycle process of squid and the prediction of its
resource supplement, which provides a basis for the sustainable development and scientific management of
squid resources.

Key words: neon flying squid; resource abundance; spawning season; spawning ground range; optimal SST
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