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Fig.1 Distribution of the trawling fishery on
Priacanthus spp. in the northern
South China Sea from 2009 to 2014
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Tab.1 Statistics and global spatial autocorrelation for the resource of Priacanthus spp. in
the northern South China Sea from 2009 to 2014

4 HARRE S HME/[g/(hkWnets)]  ArdEZE i JEE

U JiF 3/45 LU/ [g/(h-kW -nets)]

year sample size mean value SD skewness  kurtosis quantile Moran’s I z P
2009 62 20.80 4.51 3.75 16.04 15.73 0.06 1.93  >0.05
2010 43 20.83 3.50 2.42 7.99 0.55 3.62  <0.001
2011 54 14.48 2.31 2.73 9.35 0.14 1.57  >0.05
2012 50 26.69 7.34 5.68 35.94 0.00 295  <0.01
2013 72 8.01 0.93 2.64 7.84 0.30 4.08 <0.001
2014 57 8.38 0.94 1.86 4.59 0.29 3.87 <0.001
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Fig. 2 Result of incremental spatial autocorrelation
analysis about CPUE of Priacanthus spp. in the
northern South China Sea from 2009 to 2014
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Fig. 3 Incremental spatial autocorrelation model index about CPUE of Priacanthus spp. in
the northern South China Sea from 2009 to 2014
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Tab. 2 Percentages of the area and catch corresponding to each GiZScore category about CPUE of Priacanthus spp. in
the northern South China Sea from 2009 to 2014 %
GiZScore 2009 2010 2011 2012 2013 2014
: 1 1 1 1 1 1
GizSeoretypes B ERU e TR e TR e TP e TR
area area area area area area
<-2.58 0.00 18.60 2.76 0.00 0.00 0.00 15.79 8.27
—2.58~-1.96 4.84 1.24 2.33 0.31 0.00 2.00 0.97 5.56 1.69 3.51 2.06
-1.96~—1.65 4.84 0.84 2.33 1.16 9.26 3.61 2.00 0.09 13.89 6.98 3.51 1.84
—1.65~1.65 69.35 37.41 62.79 68.45 75.93 56.66 64.00 40.66 59.72 56.29 61.40 56.39
1.65~1.96 6.45 9.17 2.33 5.78 7.41 11.28 2.00 0.80 5.56 6.91 5.26 4.53
1.96~2.58 3.23 16.91 4.65 7.53 7.41 28.45 8.00 8.02 9.72 20.05 1.75 3.59
>2.58 11.29 34.44 6.98 14.00 0.00 22.00 49.46 5.56 8.08 8.77 23.32
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2014 4F W 18] 5 % & 50 m 55 VR 2k M IE (21.00°~
21.75°N, 113.25°~114.50°E).
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Fig. 4 Detection of the patterns of hot/cold spots on CPUE of Priacanthus spp. in

the northern South China Sea from 2009 to 2014
(a)-(f) are the results of ISA, (g)-(1) are the results of non-ISA
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Tab.3 Accuracy of diagnosing central fishing grounds about CPUE of Priacanthus spp. in
the northern South China Sea from 2009 to 2014

P P<0.05 P<0.01

year ISA JEISA ISA JE1SA ZA

non-ISA difference value non-ISA difference value

2009 40.00 45.00 -5.00 35.00 25.00 10.00
2010 25.00 12.50 12.50 18.75 0.00 18.75
2011 28.57 21.43 7.14 0.00 7.14 -7.14
2012 56.52 47.83 8.70 47.83 30.43 17.39
2013 50.00 33.33 16.67 33.33 16.67 16.67
2014 50.00 50.00 0.00 33.33 16.67 16.67
P  mean 41.68 35.01 6.67 28.04 15.99 12.06
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Fig. 5 Percentage of hot/cold spots about CPUE of
Priacanthus spp. in the northern South

China Sea from 2009 to 2014
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Spatial autocorrelation of Priacanthus spp. resources in
the northern South China Sea

LIU Yuxi ", WANG Xuefeng >, LU Shaoliang ’, ZENG Jiawei >, CHEN Guobao "

(1. South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences,
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Ministry of Agriculture and Rural Affairs, Guangzhou 510300, China;
2. College of Fisheries, Guangdong Ocean University, Zhanjiang 524088, China;
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Abstract: Understanding the spatial autocorrelation characteristics of the distribution of economic fish is helpful to
reveal the distribution pattern of its habitat and the formation mechanism of fishing grounds, which provides a
basis for the evaluation and rational exploitation of the resources. Due to long-term overfishing, the fishery
resources in the northern South China Sea have declined seriously, especially in the shallow area of 100-m isobath.
As an important fishing target of bottom trawling in the South China Sea, the resources of Priacanthus spp. are
under great pressure, so exploring the pattern characteristics of the spatial distribution of the resources can provide
a certain reference basis for the sustainable utilization and scientific management of the resources. However, some
studies denied that the spatial autocorrelation was affected by the spatial scope of the study area, and the spatial
autocorrelation varied greatly under different analysis scales, thus weakening the actual effect of fishery resources
assessment and scientific management. Therefore, based on the data of bottom trawl fishery in the northern South
China Sea by a fishery information network from 2009 to 2014, this study used the methods of global spatial auto-
correlation and local spatial autocorrelation to analyze the dynamic changes of spatial autocorrelation of Pri-
acanthus spp. resources. And the incremental spatial autocorrelation analysis was added to improve the accuracy of
the research results. The results were as follows: (D the results of global spatial autocorrelation analysis showed
that in the whole study area, the interannual resources of Priacanthus spp. were mainly in low-density area and less
in high-density area. @) according to the incremental spatial autocorrelation analysis, the resources of Priacanthus
spp. showed a strong spatial autocorrelation within the scale of 76-87 km, and showed a significant aggregation
distribution pattern. (3 the local spatial autocorrelation analysis showed that the distribution of hot and cold spots
of Priacanthus spp. resources varied greatly from year to year, and the hot spot fishing areas were mainly concen-
trated between the 50-m and 100-m isobath in the middle part of the study area. The cold spot fishing areas were
concentrated in the sea area near the 50-m isobath. In this paper, the incremental spatial autocorrelation method
was introduced to explore the spatial autocorrelation of Priacanthus spp. resources, which provided a new idea for
mining the temporal and spatial distribution characteristics of fishery resources.

Key words: Priacanthus spp.; spatial autocorrelation; incremental spatial autocorrelation; hot spot analysis; geo-

graphical information science; bottom trawl; South China Sea
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