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Fig. 1 Map of bottom trawl survey areas in Haizhou Bay and its adjacent waters
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Fig.2 Seasonal variations of resource density of
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Tab.1 Statistics about global spatial autocorrelation for

resource of L. japonica and O. ochellatus

T H-
%ﬂi - Global Moran's 1 P
species season
H A H 5 HZ  spring 0.190 0.171
L. japonica
Jap #Z  autumn —0.264 0.118
A7 winter 0.406 0.004
L] #7Z%  spring 0.593 <0.01
O. ochellatus
#Z  autumn 0.365 0.003
A7 winter —0.096 0.690
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Tab.2 Parameters of semivariogram theoretical model for L. japonica and O. ochellatus

kil =1 A B HEE % [ 5 Jo L A /km Fh 22T 7 Al
species season theoretical model nugget sill nugget/sill range RSS
A5 2 & HE BRI 0.348 1.565 0.222 55.02 0.972
L. japonica spring spherical model
E Fe TR 0.494 0.589 0.840 157.62 3.972
autumn Gaussian model
X7 BRTH AR 0.178 0.397 0.448 104.85 1.211
winter spherical model
J = BRI AR 0.100 0.413 0.243 52.19 1.185
O. ochellatus spring spherical model
K o TR 0.031 0.062 0.497 4831 0.448
autumn Gaussian model
AZ [ 0.523 0.605 0.864 121.99 3.668
winter Gaussian model
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Seasonal variations of spatial structure of Japanese squid (Loligo japonica) and
octopus (Octopus ochellatus) in Haizhou Bay

DU Yu, XUBinduo, XUEYing, JIYupeng, REN Yiping, ZHANG Chongliang"
(College of Fisheries, Ocean University of China, Qingdao 266003, China)

Abstract: The cephalopod species, Japanese squid (Loligo japonica) and octopus (Octopus ochellatus) have
important ecological and economic values in Haizhou Bay and adjacent waters. Japanese squid and octopus both
spawn and nurse in the bay in early spring, and start overwintering migration from autumn. Their spatial structures
vary substantially among seasons, driven by the seasonal variations of environmental changes and the monsoon
climate. Studies of seasonal variations of their spatial structure contribute to understanding the distributional
pattern and life-history of the two species. The spatial autocorrelation of sampling data has long been overlooked
in the past. Besides, as most studies are limited by the scale of sampling time and spatial locations, the seasonal
variations of spatial structure has been less studied. According to the survey data collected in spring (May), autumn
(September) and winter (December) of 2011 using bottom trawls in Haizhou Bay and adjacent waters, we used
multiple spatial analyses methods, including the global spatial autocorrelation, local spatial hot spots and
semivariogram to examine the seasonal variations in the spatial structure of Japanese squid and octopus
distribution. Our results show that the global spatial autocorrelation was weak for the two species, whereas there
were strong local spatial aggregation distributions. The semivariogram analysis was consistent with global and
local spatial autocorrelation, showing that the scale of spatial autocorrelation had seasonal changes of two species.
The spatial structure of the two species was strong in spring and relatively weak in autumn and winter, and spatial
autocorrelation in spring is more significant than that in autumn and winter. Both species showed a hot spot in the
sea of 35.0°-35.5°N, 120.0°-121.0°E in spring, and there were non-cold spots area in the whole year. The spatial
distribution showed non-aggregation or random pattern in the season when there was highest biomass density. The
spatial distribution patterns of the two species may be related to seasonal environment changes as well as their
feeding habits and the spawning and overwintering migration. This study contributes to a better understanding of
the life-history traits and the distribution of suitable habitat for cephalopoda. The study provides research basis for
scientific exploitation and management of the two species, which may benefit marine resources conservation and
following studies.

Key words: Loligo japonica; Octopus ochellatus; spatial structure; global spatial autocorrelation; spatial hot spot;
Haizhou Bay

Corresponding author: ZHANG Chongliang. E-mail: zhangclg@ouc.edu.cn

Funding projects: The Public Science and Technology Research Funds Projects of Ocean (201305030); The
Scientific and Technological Innovation Project Financially Supported by Qingdao National Laboratory for Marine
Science and Technology (2015ASKJ02-05)

http://www.scxuebao.cn



