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Fig. 1 Study area and the locations of fishing ground centroids

(yellow circles)
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Fig. 9 Maps of fishing ground centroids (yellow circles) with backgrounds of monthly average EKE from August to October, 2013—2015

JUBE SR L A 55 5 3, SR T i
.

T e JBE 1T St 3% 36 ) 52 400 B 90 )8 0 U6 37 00 A

*
A T I SR B PR A RS AR PRI R T R . RS R B ZE S TS

SE

(1]

(2]

(3]

(4]

(5]

(6]

(7]

FIEHE, OB, IO AT 3 SRR B HEl (M. BT W AL, 2005.

Wang Yaogeng, Chen Xinjun. Commercial Oeanic Ommastrephid Squid of the World and its Fishery[M]. Beijing: China Ocean Press, 2005.
Watanabe Y. Recruitment variability of small pelagic fish populations in the Kuroshio-Oyashio transition region of the western North Pa-
cific[J]. Journal of Northwest Atlantic Fishery Science, 2009, 41: 197-204.

Qiu B, Chen S M. Concurrent decadal mesoscale eddy modulations in the Western North Pacific subtropical gyre[J]. Journal of Physical
Oceanography, 2013, 43(2): 344-358.

BT, AT, TR JEACEE i RUEIRRS 2 REE 2T [J]. VPR, 2014, 38(10): 105-112.

Zheng Congcong, Yang Yuxing, Wang Faming. Spatial-temporal features of eddies in the North Pacific[J]. Marine Sciences, 2014,
38(10): 105—-112.

WYL, BB 2, WA, 45, PIURSF R @i g e e 5 R SC R 0], BB 24R, 2010, 19(3): 378-384.

Fan Jiangtao, Chen Xinjun, Cao Jie, et al. The variation of fishing ground of Ommastrephes Bartramii in the Northwest Pacific concern-
ing with Kuroshio current[J]. Journal of Shanghai Ocean University, 2010, 19(3): 378—384.

LA, (LB, A, . A LIRS PG 6 AT 22 i 7 F o el (0 5 PR A3 BT (0], RO 7241, 2017, 32(1):
99-104.

Cui Xuesen, Wu Yumei, Tang Fenghua, et al. effect of Kuroshio transport off southern japan on fishing ground gravity of neon flying
squid Ommastrephes Bartramii in Northwest Pacific Ocean based on time lag analysis[J]. Journal of Dalian Ocean University, 2017,
32(1): 99-104.

AR PUALACT PR A AR X S SRR AR A A AL AR 9E [D]. L ¥R K2, 2016.

Yu Wei. Response mechanism of winter-spring cohort of neon flying squid to the climatic and environmental variability in the Northwest
Pacific Ocean[D]. Shanghai: Shanghai Ocean University, 2016.


http://dx.doi.org/10.2960/J.v41.m635
http://dx.doi.org/10.1175/JPO&#8722;D&#8722;12&#8722;0133.1
http://dx.doi.org/10.1175/JPO&#8722;D&#8722;12&#8722;0133.1
http://dx.doi.org/10.11759/hykx20130129004
http://dx.doi.org/10.11759/hykx20130129004
http://dx.doi.org/10.11759/hykx20130129004

20 XA VAL SR i 37 00 A 5 TR B B AR AL A AR O OC R 51

[8] Syah A F, Saitoh S I, Alabia I D, et al. Predicting potential fishing zones for Pacific saury (Cololabis saira) with maximum entropy mod-
els and remotely sensed data[J]. Fishery Bulletin, 2016, 114(3): 330—342.

[9] Lehodey P, Bertignac M, Hampton J, et al. El Nifio southern oscillation and tuna in the western Pacific[J]. Nature, 1997, 389(6652):
715-718.

(101 5KFEME, XURSE, FHELT. BB S RE SRR I 1 PR AL (0], HEPERLE, 2017, 41(3): 130-137.
Zhang Wanlun, Liu Zhiliang, Wang Shihong. Seasonal variations of eddy kinetic energy and its spectral characteristics in the southern
Yellow Sea[J]. Marine Sciences, 2017, 41(3): 130—137.

(111 SBhAe, By, Pharns. S ik i RO R AR RBR AL ST XU AE (L Z ] R D], KAFHE, 2015, 39(5): 861-874.
Feng Shaohua, Luo Dehai, Zhong Linhao. The relationship between mesoscale eddies in the Kuroshio Extension region and storm tracks
in the North Pacific[J]. Chinese Journal of Atmospheric Sciences, 2015, 39(5): 861-874.

(121 FHEUR, BRBi4s, w55, PUILIOT g v R 42 B S S AR Y O R MO 28 43 AR (], IR R 24241, 2009, 18(5): 586-592.
Tian Siquan, Chen Xinjun, Feng Bo, et al. Spatio-temporal distribution of abundance index for Ommastrephes Bartramii and its relation-
ship with habitat environment in the Northwest Pacific Ocean[J]. Journal of Shanghai Ocean University, 2009, 18(5): 586—592.

[13] Chen X J, CaoJ, Chen Y, et al. Effect of the Kuroshio on the spatial distribution of the red flying squid Ommastrephes Bartramii in the
Northwest Pacific Ocean[J]. Bulletin of Marine Science, 2012, 88(1): 63—71.

(14] BB 2e, 78, HUEUR, 4. SRR AR AR ] 2R AL X b RSP S fa 3037 5340 B2 R[], K%K P24 B4k, 2010, 25(2): 119-126.
Chen Xinjun, Cao Jie, Tian Siquan, et al. Effect of inter-annual change in sea surface water temperature and Kuroshio on fishing ground
of squid Ommastrephes Bartramii in the Northwest Pacific[J]. Journal of Dalian Fisheries University, 2010, 25(2): 119-126.

(15] W&, Bidy, BAHERS, 5. MU AU AE AR DS ROBE IR AR IE /I MT (0] W24, 2018, 40(6): 15-28.
Hu Dong, Chen Xi, Zhao Yanling, et al. Statistical characteristics of mesoscale eddies in the two western boundary current extension re-
gions[J]. Haiyang Xuebao, 2018, 40(6): 15-28.

(16] HAZe, PFFe, ML, 55, Bl IO REER BT ST HE IR (7. WG PERH =, 2017, 35(2): 131-158.
Zheng Quanan, Xie Lingling, Zheng Zhiwen, et al. Progress in research of mesoscale eddies in the South China Sea[J]. Advances in Mar-
ine Science, 2017, 35(2): 131-158.

(17] &h, BRBrde. Padb ROV e B A B B b i AR AR5 [T]. W 72441, 2018, 40(3): 86-94.
Yu Wei, Chen Xinjun. Variability in the potential habitat of winter-spring cohort of neon flying squid Ommastrephes Bartramii in the
Northwest Pacific Ocean[J]. Haiyang Xuebao, 2018, 40(3): 86—94.

Relationship between neon flying squid Ommastrephes bartramii fishery
distribution patterns and eddy kinetic energy in Northwest Pacific Ocean

Liu Yu', Zheng Quanan’, Li Xiaofeng'

(1. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China; 2. Department of Atmospheric and Oceanic Science,
University of Maryland, College Park 20742, USA)

Abstract: In this study, the eddy kinetic energy (EKE) derived from satellite altimeter data and the fishery data dur-
ing 2010—2016 obtained from the Chinese Squid-jigging Science and Technology Group, are used to analyze the
spatial and temporal relationship between the Kuroshio Extension EKE and fishing ground distribution. The results
show that the catch per unit effort (CPUE) is negatively related to the EKE of fishing ground in the range of 0—
1 500 cm?/s?, the most suitable EKE is between 25—-150 cm?/s?. Furthermore, the Kuroshio Extension EKE decreas-
ing from west to east, is correlated with CPUE with the high correlation coefficient of 0.81. According to the longit-
udinal range, the Kuroshio Extension is divided into four sub-areas, and the monthly average latitudes of fishing
ground centroids respond to the sub-areas with the highest EKE in the same month. When the distance (DIST) from
fishing grounds to the Kuroshio Extension in the range of 800—1 000 km, CPUE increases with the DIST, and the
most suitable DIST from August to October is between 850—950 km. When the Kuroshio Extension path has com-
plicated meanders, EKE is high, while the CPUE is reduced and the fishing grounds move northward.

Key words: eddy kinetic energy; Ommasterphes bartramii; fishing ground; CPUE; Kuroshio Extension; Northwest Pa-

cific Ocean
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