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Fig.1 Investigation stations of P. trituberculatus
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Fig. 2 Station distribution (a) and interannual variation
(b) in average resource density of P. trituberculatus

(a) station distribution in average resource density, (b) interannual vari-
ation in average resource density. The same as Fig. 4, Fig. 5, Fig. 7 and
Fig. 8
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Tab.2 Pearson Correlation Coefficient of
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Fig. 8 Assessment result of ANOSIM
Between indicates all groups, 1-3 indicates each group (group 1, group 2,
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Tab. 3 Major contributions to the average
between grsoups dissimilarity
in year clustering %
ulifir BARH & B R A

station lower group & higher group

17 29.81

18 25.68

14 13.29
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Fig. 9 Pearson correlation matrix between factors

RC. recapture catch(t); RN. release number(10° ind.); RD. resource dens-
ity(kg/km®); G1. far-shore group(kg/km®); G2. deep-sea group(kg/km?);
G3. nearshore group(kg/km?). * indicates significance level P<0.05, **
indicates significance level P<0.01, histogram indicates frequency distri-
bution of factors, black circle indicates bivariate plots, red line indicates

smooth curves in bivariate plots
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Resource status and distribution characteristics of Portunus trituberculatus
before the end of summer fishing moratorium in Laizhou Bay

XU Bingqing ', CHEN Wei', WANG Tiantian>, YANG Yanyan', LIFan', LIU Shude’
(1. Shandong Provincial Key Laboratory of Restoration for Marine Ecology,

Shandong Marine Resource and Environment Research Institute, Yantai 264006, China,
2. Yantai Marine Economic Research Institute, Yantai 264003, China;
3. Shandong Hydrobios Resources Conservation and Management Center, Yantai 264005, China)

Abstract: Based on samples collected from bottom trawl surveys before the end of summer fishing moratorium in
Laizhou Bay from 2010 to 2017, the temporal and spatial distributions of Portunus trituberculatus were studied by
silhouette width of clustering, with the released and recaptured data. Some suggestions were made on the resource
status of P. trituberculatus in Laizhou bay. The results show that resources of P. trituberculatus in the south are
obviously superior to those in the north from the spatial distribution, which can be clustered into near-shore group,
far-shore group and deep-sea group by Rousseeuw index. Group assessment is reasonable. The average silhouette
width of station clustering was 0.34, the similarity of the stations in the group was higher, and the clustering effect
was better; the resources of P. trituberculatus have obvious interannual fluctuation from the temporal distribution,
which can be clustered into good group, general group and poor group by Rousseeuw index. Group assessment is
reasonable. The average silhouette width of year clustering was 0.15, the year similarity within the group was low,
and the clustering effect was poor. In addition, according to Pearson correlation analysis of spatial grouping, we
found that the resource status is closely related to the near-shore group, and according to SIMPER analysis of tem-
poral grouping, we found that the resource status mainly depends on the near-shore resources. Therefore, the man-
agement and protection of the near-shore group is very important to the resource of P. trituberculatus before the
end of summer fishing moratorium in Laizhou Bay. During enhancement and releasing of P. trituberculatus, it is
suggested that we should not only maintain the releasing scale, but also focus on the protection and management of
resources in the early days, and then effectively increase the near-shore resources and further realize the signific-
ance of the enhancement of P. trituberculatus.

Key words: Portunus trituberculatus; temporal and spatial distribution; enhancement and releasing; cluster ana-
lysis; silhouette coefficient
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