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Spatial variation of E. superba production (A) and CPUE (B) from 2010 to 2019
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&1 2010—2019 FHEI=ES HITEEHERRSH
Tab.1 Variation of parameters of standard deviational ellipse of production distribution of E. superba from 2010 to 2019

G0 Jriffi Azimuth/° KAl Major axis %% Minor axis J % Oblateness
Year 48.1 48.2 48.3 48.1 48.2 48.3 48.1 48.2 48.3 48.1 48.2 48.3
2010 72.60 103.35 - 1.39 0.36 0.28 0.18 - 4.97 1.96 -
2011 125.06  77.56 - 1.07 0.56 0.55 0.39 - 1.94 1.46 -
2012 73.28 100.38 - 1.73 0.43 0.78 0.06 - 2.23 6.79 -
2013 66.80 9448 97.13 2.13 0.29 0.43 0.81 0.08 0.79 2.64 3.51 5.37
2014 60.86 94.22 148.56 1.11 0.40 0.32 0.53 0.08 0.12 2.11 4.8 2.63
2015 54.05 80.64 155.03 1.71 1.23 0.14 0.27 0.19 0.07 6.32 6.61 2.01
2016 66.70  80.71 105.03 1.70 0.86 0.42 0.56 0.14 0.21 3.03 6.20 2.00
2017 87.46 276  90.27 7.02 6.90 6.86 1.04 0.38 0.35 6.72 236 19.82
2018 76.26 134.50 91.87 1.38 3.78 0.13 0.40 1.02 0.07 3.49 3.70 1.94
2019 84.75  90.57 - 1.60 0.68 0.53 0.59 - 3.01 11.43 -

TE: MERI 2R 2h BEAE y BE B r, DR, Al R il 2 e S AR B 8 L ) 58
Note: Latitude and longitude are used as the unit of measurement in drawing, so the minor axis and major axis only provide
distance proportion and calculation of flatness.
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Tab.2 Distribution of annual catch gravity position of E. superba in the 48.1 fishing area

Ay Year 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
2010 0 1.040 1.299 1.499 1.509 1.421 1.518 2.223 1.832 2.175
2011 0 0.331 1.001 1.517 1.619 1.445 1.396 1.467 1.563
2012 0 0.785 1.419 1.573 1.328 1.066 1.249 1.269
2013 0 0.743 0.976 0.628 0.841 0.468 0.675
2014 0.278 0.122 1.496 0.593 1.112
2015 0 0.394 1.763 0.871 1.390
2016 0 1.375 0.482 0.998
2017 0 0.954 0.524
2018 0 0.521
2019 0
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Fig.7 Clustering results of annual E. superba yield barycenter in fishing area
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Tab.3 Distribution of annual catch gravity position of E. superba in the 48.2 fishing area

Ty Year 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
2010 0 0.479 0.373 0.727 0.513 0.706 0.383 2.562 0.969 0.898
2011 0 0.106 0.248 0.034 0.233 0.102 2.453 0.514 0.420
2012 0 0.354 0.140 0.334 0.026 2.476 0.614 0.526
2013 0 0.214 0.072 0.347 2.429 0.307 0.174
2014 0 0.200 0.134 2.450 0.484 0.386
2015 0 0.323 2.498 0.374 0.221
2016 0 2.498 0.615 0.520
2017 0 2.215 2.392
2018 0 0.186
2019 0
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Tab.4 Distribution of annual catch gravity position
of E. superba in the 48.3 fishing arca

Ay Year 2013 2014 2015 2016 2017 2018

2013 0 0.358 0.210 0.192 5.190 0.062
2014 0 0.155 0.176 5.472 0.297
2015 0 0.020 5.374 0.152
2016 0 5361 0.135
2017 0 5.233
2018 0
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Temporal and Spatial Distribution of Antarctic Krill in
48 Fishing Areas Based on Fishery Data
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2. East China Sea Fisheries Research Institute, Chinese Academy of Fishery Science, Shanghai 200090, China;
3. Fujian Zhengguan Fishery Development Coperation, Fuzhou, Fujian 350500, China)

Abstract Antarctic krill (Euphausia superba) is a vital part of the food web, supporting substantial
fishery in the Southern Ocean. Krill represent the world’s largest animal protein pool, rich in lipids,
nutritional long-chain polyunsaturated fatty acids, mineral elements, and carotene, with great potential for
development. It is of great significance to understand the changes in fishing grounds, as they profoundly
affect the krill population. The distribution characteristics of Antarctic krill fishing grounds in 48 areas
were analyzed based on the production statistics of Antarctic krill fishing vessels in China from 2010 to
2019. The gravity center migration trajectory model and standard deviational ellipse (SDE) model were
used to analyze the trends and characteristics of Antarctic krill fishing grounds. The results showed that
the production of Antarctic krill was mainly concentrated in sub-region 48.1, accounting for 70.30% of
total production. The yields of the 48.2 and 48.3 sub-regions showed little difference, accounting for
14.28% and 15.42%, respectively. The annual catch per unit effort (CPUE) curve increased over time,
with a minimum value in 2012 and a maximum value in 2019. The monthly CPUE first increased and
then decreased, with the minimum value in January and the maximum value in June. The annual and
monthly gravity center of Antarctic krill in sub-region 48.1 moved southwest. The annual gravity center of
Antarctic krill in sub-region 48.2 moved to the east, but the range of movement was small, and the
monthly trends were weak. The annual gravity center of Antarctic krill in sub-region 48.3 moved to the
south, and the monthly gravity center moved to the northwest. According to SDE analysis, krill fishing
grounds in sub-region 48.1 had the widest distribution and the greatest dispersion, with the strongest
directivity and the most obvious centripetal force in sub-region 48.3. The center of gravity of the fishing
ground was distributed along the Bransfield Strait in sub-region 48.1, east of the South Orkney Islands in
sub-region 48.2, and northeast of the South Georgia Islands in sub-region 48.3. Clustering results showed
that the annual fishing ground gravity centers were concentrated in sub-region 48.1. The annual fishing
ground gravity centers of sub-regions 48.2 and 48.3 were relatively concentrated in all years, except in
2017.

Key words Antarctic krill; Fishing ground gravity center; Standard deviation ellipse analysis; Cluster
analysis; Spatial and temporal distribution; 48 fishing areas
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