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Fig.1 Monthly distribution of squid fishing ground for the Chinese squid-jigging vessels from July to October during 2011-2015
a. July; b. August; c. September; d. October.
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Fig. 2 Monthly oceanographic environmental changes for squid fishing ground from July to October during 2011-2015,

including sea surface temperature (SST) , chlorophyll-a (Chl a) concentration, net primary productivity (NPP),
mixed layer depth (MLD), and sea level anomaly (SLA)
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Tab.1 Summary statistics derived from monthly
models for Ommastrephes bartramii from July to
October during 2011-2015

*=1

n=10; X £SD

Ay month AUC fH AUC value

7 H July 0.954+0.004
8 H August 0.944+0.003
9 H September 0.969+0.003
10 4 October 0.970+0.003
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Fig. 3 The potential habitat suitability index (HSI) distribution of Ommastrephes bartramii from July to October during 2011-2015
a. July; b. August; c. September; d. October.
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Fig. 4 The results of the jackknife test of variable importance for Ommastrephes bartramii from July to October during 2011-2015
a. July; b. August; c. September; d. October.
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Abstract: The neon flying squid (Ommastrephes bartramii), found in the Northwest Pacific Ocean, is a species of
great economic importance. It is mainly caught by fishing fleets from and consumed in China (including Taiwan),
Japan, and other countries and regions. The winter-spring cohort of O. bartramii is a traditional fishing target in
China. O. bartramii is a short-lived species with a lifespan of about one year. The abundance and distribution of O.
bartramii are influenced by global climate change and local marine environmental changes, such as El Nifio and
La Nifa events, Pacific interdecadal oscillation, currents, sea surface temperature (SST), chlorophyll-a (Chl a)
concentrations, etc. The monthly potential habitat distribution of neon flying squid in the Northwest Pacific Ocean
during the peak fishing season (July-October) was explored by using maximum entropy (MaxEnt) models; these
models were fitted with squid fishery data obtained from Chinese commercial squid-jigging vessels from 2011 to
2015 and five oceanographic environmental factors derived from remote sensing data (SST; Chl a concentration;
net primary productivity, NPP; mixed layer depth, MLD; sea level anomaly, SLA). The accuracy of the monthly
MaxEnt models was evaluated by the area under receiver operating characteristic (ROC) curve (AUC). The O.
bartramii probability of occurrence results, simulated by a different MaxEnt model for each month, were imported
into ArcGIS for visual analysis. The values obtained from probabilistic modeling were defined as habitat suitabil-
ity index (HSI) and divided manually. When HSI>0.6, the sea area was considered as the most suitable area for O.
bartramii; when 0.4<HSI<<0.6, the sea area was considered as a suitable area for O. bartramii; when 0.2<HSI<<
0.4, the sea area was considered as a generally suitable area for O. bartramii; when 0<HSI<:0.2, the sea area was
considered as an unsuitable area for O. bartramii. Finally, the Jackknife test in MaxEnt was used to analyze the
important environmental factors affecting the potential distribution of O. bartramii. The results showed that
MaxEnt produced a good simulation of the potential squid distribution in the Northwest Pacific Ocean. The tem-
poral and spatial distribution of O. bartramii’s potential habitats varied explicitly from July to October. The most
suitable habitat for O. bartramii in July was mainly located around 39°N-43°N, 150°E-163°E. In August, the most
suitable habitat was located east of these coordinates, while the fairly suitable habitat expanded 46° to the north.
The most and fairly suitable habitats shrank westward during September, mainly located around 40°N-46°N and
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150°E-160°E, respectively. In October, the potential habitats moved southward, mainly located around 40°N-45°N
and 150°E-165°E. The factors that influenced the potential habitats during the study period, varied; these factors
were the SST in July and August, the MLD and SST in September, and the NPP and SST in October. In this paper,
the potential distribution of squid in the Northwest Pacific Ocean was simulated by a MaxEnt model by using
presence-only fishery data combined with several marine environmental factors. This study only analyzed the im-
portant environmental factors that affected the monthly MaxEnt models. We did not analyze deeply the contribu-
tion rate and importance ranking of environmental variables. There are many factors affecting the distribution of O.
bartramii and, based on existing data, MaxEnt models often cannot reflect the ecological niche of species. There-
fore, the environmental factors affecting the potential distribution of O. bartramii should be taken into account as
much as possible in future research. Overall, insights into the potential distribution of O. bartramii lend important
implications on the availability of squid resources to the fishery as well as the sustainable utilization of the squid
fishery.

Key words: Ommastrephes bartramii; maximum entropy model; potential distribution; oceanographic environ-
mental conditions
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