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Fig.1 Distribution map of the survey stations in the
Northwest Pacific Ocean from July to October 2016
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Tab.1 Sample information of O. bartramiiin the Northwest Pacific from July to October 2016

VEE:x 2B 2 FEAHU R JAA Y Bl /mm 4 H Y [l /g
month longitude latitude number of samples mantle length range body weight range
7 152°53'~158°54' 40°32'~43°06' 347 173~338 125~804
8 156°11'~157°11" 43°18'~43°57" 360 192~360 208~1205
9 156°38'~158°54' 43°34'~45°58 848 236~4566 124~548
10 154°30'~157°24' 41°30'~44°28' 401 205~498 233~3813
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Fig.2 Deep Convolutional Embedded Clustering (DCEC) model structure
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Fig. 8 Relationship between mantle length and body weight of O. bartramii

BW. body weight, ML. mantle length, the same below.
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Fig. 10 SST distribution pattern corresponding to the survey stations in the Northwest Pacific
Ocean from July to October 2016
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Fig. 11 Average body weight (a), mean mantle length (b), and percentage of gonadal maturity level Il or above (c) in
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Effects of sea surface temperature distribution patterns on
the biological characteristics of neon flying squid (Ommastrephes bartramii)
in the Northwest Pacific

ZHANG Tianjiao !, ZHANG Shanshan ', YUAN Hongchun "', YU Wei*

1. College of Information Technology, Shanghai Ocean University, Shanghai 201306, China;
2. College of Marine Living Resource Sciences and Management, Shanghai Ocean University, Shanghai 201306, China

Abstract: The neon flying squid (Ommastrephes bartrami) is an economically important cephalopod with a short life cycle,
and its biological characteristics are highly susceptible to changes in sea surface temperature (SST). This study aims to investig-
ate the influence of SST distribution patterns in the Northwest Pacific on the growth and development of neon flying squid,
using deep learning methods to analyze termporal and spatial variations. Data on mantle length, body weight and gonad matur-
ity of O. bartrami from July to October 2016 were analyzed, and the relationship between mantle length and body weight was
modeled using a power index equation. The Deep Convolutional Embedded Clustering (DCEC) model was employed to extract
SST distribution patterns from MODIS-Aqua and MODIS-Terra three-level inversion image data. The results showed that: @
During July to October 2016, the growth and development of female and male O. bartrami in the Northwest Pacific were not
completely synchronized; females exhibited a faster growth rate, while males had a faster gonad development rate. @ Four
types of SST image features extracted using DCEC model reflected the monthly SST characteristics of survey sites, corres-
ponding to the effects of EI Niiio, Kuroshio Current, and Oyashio Current. ) From July to August, squid exhibited low aver-
age body weight, mantle length, and gonad maturity, with minimal differences between sexes and no significant relationship
with SST distribution pattern. @ From September to October, when SST changed uniformly but overall temperatures were low,
squid had low average weight, mental length, and gonad maturity. However, when SST changed uniformly with an overall tem-
perature, average body weight, mantle length, and the number of sexually mature individuals significantly increased. Females
grew faster than males, but male maturity rates exceeded those of females. When cold and warm waters met, forming a clear
boundary, squid mantle length and weight reached their maximum, but gonad development was delayed. This study, based on
the deep learning DCEC model, provides insights into the effects of SST distribution patterns on the growth and development
of neon flying squid and offers a reference for further understanding the biological characteristics of O. bartrami in the Northw-

est Pacific.

Key words: Ommastrephes bartrami; sea surface temperature (SST) distribution model; deep convolution embedded cluster-
ing (DCEC) model; biological characteristics; the Northwest Pacific
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