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Tab.1 Survey period and sampling area for E. superba stock survey from 2007 to 2016

longitude latitude

0y AL ]

year survey time

2007 1H8H—2H4H
2008 1ASA—3HA7A
2009 1H6H—1H28H
2010 1H6H—2H14H
2011 1H7H—1H31H
2012 1H6H—1H31H
2013 1H5H—1H30H
2014 1H7H—1H27H
2015 1HSH—1H29H
2016 1H11H—2H8H

73.920°W~53.900°W
73.904°W~53.900°W
75.620°W~53.917°W
75.546°W~53.899°W
78.175°W~53.935°W
77.915°W~64.115°W
77.632°W~64.170°W
74.188°W~64.170°W
77.638°W~64.151°W
71.475°W~64.086°W

68.388°S~60.000°S
68.752°58~60.000°S
69.542°8~59.998°S
69.819°S~60.001°S
70.085°8~60.001°S
69.240°8~63.964°S
69.866°S~63.967°S
68.284°5~63.977°S
69.387°8~63.966°S
68.284°5~63.956°S
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Fig. 1 Sampling stations (a) and relative density distribution (b) of E. superba in the Antarctic Peninsula

BS. Bransfield Strait; AP. Antarctic Peninsula; BM. Marguerite Bay; SB. Southern Boundary of Antarctic Circumpolar Current; SACCF. Southern Front

Antarctic Circumpolar Current
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Fig. 2 Distribution of E. superba density at different spatial scales
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Fig.3 Correlogram between Moran's I index and
spatial scale of E. superba density distribution

The circle indicates Moran's I index is different significantly from zero,
and the triangle indicates Moran's I index is not different significantly

from zero
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Spatio-temporal distribution pattern and scale of density distribution for
Antarctic krill (Euphausia superba) in the Antarctic Peninsula

LIU Hui "**,  ZHU Guoping "***

(1. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China;
2. Center for Polar Research, Shanghai Ocean University, Shanghai 201306, China;
3. Polar Marine Ecosystem Laboratory, Key Laboratory of Sustainable Exploitation of
Oceanic Fisheries Resources, Ministry of Education, Shanghai Ocean University, Shanghai 201306, China;
4. National Engineering Research Center for Oceanic Fisheries, Shanghai Ocean University, Shanghai 201306, China)

Abstract: Distribution pattern of living resources depends on the spatial scale, and inappropriate scales may lead to
misleading results. As a key species in the Antarctic ecosystem, Antarctic krill (Euphausia superba) distribution
demonstrates significant spatial-temporal heterogeneity. Therefore, the distribution pattern of this species cannot
be predicted effectively. In order to understand the spatial-temporal distribution pattern of E. superba resources at
different spatial scales, this study preprocessed scientific survey data into 12 spatial scales (5'x5" - 60'x60") at
5" intervals of latitude and longitude and carried out multi-scale analysis of this species in the Antarctic Penin-
sula, which is the main distributional region of E. superba resources. And the Moran's I index of E. superba
density distribution at different spatial scales was also calculated. The results showed that the spatial patterns of E.
superba differed in spatial scales. The density distribution of resources showed a clustering trend at 11 spatial
scales. According to the correlogram between Moran's I index and spatial scale, the characteristic spatial scales of
E. superba density distribution were determined as 25'% 25', which was determined by the Moran's I index cross-
ing the point y=0 for the first time, and 15'x 15', which was determined by the smallest scale with no signific-
ant difference between Moran's I index and zero, respectively. This study showed that the method with no sig-
nificant difference between Moran's I index and zero value was more consistent with the characteristics of E.
superba resources. It was, therefore, suggested that 15'x 15" could be the optimum spatial scale for studying

the distribution of E. superba density in this region.
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Corresponding author: ZHU Guoping. E-mail: gpzhu@shou.edu.cn

Funding projects: National Natural Science Foundation of China (41776185); National Key R & D Project
(2018YFC1406801)

https://www.china-fishery.cn R E K224 F 7/ sponsored by China Society of Fisheries


https://www.china-fishery.cn

	1 材料与方法
	1.1 数据来源
	1.2 空间自相关分析

	2 结果
	2.1 磷虾资源密度分布
	2.2 特征空间尺度

	3 讨论
	3.1 空间尺度
	3.2 时间尺度与范围

	参考文献

