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Fig. 1 The model computational domain is made up of triangular mesh



9 R AE: BT AMACH DY IR SP P 2 0 A A A T A 0 S R A A A 35

120° 140° 160°

160° 140° 120°

20°

P (BEED)

FEEss (SBR)

2 R rE R AR AR TR 7 50 7R 3

Fig.2 Schematic diagram of spawning ground of winter-spring cohort of neon flying squid Ommastrephes bartramii in the North Pacific

Ocean
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Fig. 4 The construction process of ecological model



9 R AE: BT AMACH DY IR SP P 2 0 A A A T A 0 S R A A A 37

40

0 10 20 30 40 50 60 70
Hi/d
A s

40

35+

30

25

20

A4 /mm

15

0 10 20 30 40 50 60 70
H #%/d

PR 2 1. 4 B A TR R R AR A1 T B AL £k

Fig. 5 Variation of mantle length of winter-spring cohort of neon flying squid Ommastrephes bartramii in the Northwest Pacific Ocean

under different water temperature conditions
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The proportion of winter-spring cohort in different water depth ranges at different growth stages

®3 BENMELUNBEAZSEFEESBTERRKRLHELS (%)

Table 3 The proportion of winter-spring cohort distributed in different water depths during the whole simulation stage ( % )
JKH/m 19974F  19984F 19994  20004F  20014F  20024F 20034  20044F  20054F 20064 20074F  20084F 20094 20104
0~100 44.54 50.01 32.18 46.11 56.59 49.88 48.42 49.62 43.00 53.71 51.79 45.46 47.89 50.51

100~200 27.58 25.96 18.95 28.50 22.86 27.94 27.64 23.56 28.67 23.20 25.89 26.95 25.93 24.54

200~300 10.85 8.46 9.68 9.00 6.18 7.80 8.54 7.88 8.12 6.82 7.00 8.03 8.16 8.11

300~400 4.03 2.52 5.93 3.22 2.54 2.96 3.16 3.73 3.42 3.44 2.69 3.70 2.77 3.24

400~500 2.21 1.40 3.80 1.81 1.58 1.81 1.79 1.91 2.15 2.24 1.78 2.43 1.87 1.74

500~600 1.48 1.17 3.39 1.39 1.38 1.07 1.51 1.57 1.82 1.76 1.46 1.72 1.71 1.25

600~700 1.19 1.01 2.72 1.24 1.14 0.88 1.31 1.05 1.89 0.91 1.38 1.60 1.39 1.22

700~1 500 4.67 5.55 10.74 591 4.73 5.39 5.07 5.36 7.35 4.16 5.51 6.26 6.96 6.11
>1 500 3.45 3.92 12.61 2.82 3.00 2.27 2.56 5.32 3.58 3.76 2.50 3.85 3.32 3.28
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Construction of individual-based ecological model of early life history of
winter-spring cohort of neon flying squid Ommastrephes bartramii
in the Northwest Pacific Ocean

Li Yuesong L345 " Bai Songlinz, Yu Wei 343 Zhang Yu ', Chen Xinjun 1345

(1. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China; 2. College of Marine Ecology and Environment,
Shanghai Ocean University, Shanghai 201306, China; 3. National Engineering Research Center for Oceanic Fisheries, Shanghai 201306,
China; 4. Key Laboratory of Sustainable Exploitation of Oceanic Fisheries Resources, Ministry of Education, Shanghai 201306, China;
5. Collaborative Innovation Center for Distant-water Fisheries, Shanghai 201306, China)

Abstract: In order to study the growth, death, transport and distribution of early life history of winter-spring co-
hort of neon flying squid Ommastrephes bartramii in the Northwest Pacific Ocean, parameterized early biological
processes, such as growth and death. Used the physical model (FVCOM-Global) to simulate and generate three-di-
mensional physical field of the North Pacific Ocean (10°-60°N, 120°E—110°W), and adopted the Lagrangian
particle tracking method to couple the physical model and the biological model (individual-based model), and con-
structed an individual-based ecological model of early life history of winter-spring cohort of O. bartramii in the
Northwest Pacific Ocean, and used this model to numerically simulate the transport distribution of winter-spring co-
hort from 1997 to 2010. The simulation results showed that within a certain temperature range, the closer to the op-
timum water temperature, the faster the growth rate of winter-spring cohort. When the age was 38 days, the mantle
length could reach 11.76 millimeters, and then gradually changed from exponential growth to linear growth. The
simulative recruitment had interannual fluctuation from 1997 to 2010. Considering the different number of winter-
spring cohort parents, the years with the most and the least actual recruitment were 1999 and 2009, respectively. In
the simulation stage, the winter-spring cohort was mainly located in the spawning ground, transported to the west in
the south of 25°N, and gradually transported to the north and northeast in the north of 25°N, especially affected by
the strong current in the later period of transport. In the vertical direction, the larvae within 100 meters water depth
accounted for nearly half. This study can lay a foundation for further study of ecological dynamics of winter-spring

cohort of O. bartramii in the Northwest Pacific Ocean.

Key words: individual-based model; Ommastrephes bartramii; winter-spring cohort; life history; Lagrangian particle

tracking method
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