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Fig.1  Sampling stations in this study 
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表 1  不同莱州湾底层渔业生物各分类阶元的种类数量分布 

Tab.1  Distribution of species numbers of demersal fishery in systematic order in the Laizhou Bay 

category spring summer autumn winter  whole year 

 fish 13 23 20 16 35 

 crustaceans 17 19 16 22 28 

 cephalopods 2 3 3 1 4 

 shellfish 6 4 9 8 11 
 



 

 

表 2  2010 年莱州湾底层渔业生物优势种类组成 

Tab.2  Composition of dominant demersal fishery species in the Laizhou Bay 

 species IRI 
spring summer autumn winter  total 

W/% N/% F/% W/% N/% F/% W/% N/% F/% W/% N/% F/% W/% N/% F/% 

Leucosiidae spp. 2154 0.22 1.57 47.37 0.85 2.55 68.42 6.48 83.64 47.37 0.59 7.64 57.89 2.17 37.84 53.85 

 Paguridae spp. 2116 35.46 31.63 84.21 5.46 17.47 63.16 2.40 3.66 68.42 6.68 15.40 84.21 13.00 15.95 73.08 

 Acanthogobius ommaturus 1789 0 0 0 15.52 11.15 89.47 26.99 2.02 100 46.06 8.12 100 22.32 3.05 70.51 

 Neverita didyma 1094 19.19 19.20 89.47 0.22 0.37 47.37 0.92 0.67 68.42 5.43 11.06 89.47 6.85 8.39 71.79 

 Crangon affinis 997 17.69 32.06 94.74 0.02 0.12 21.05 0.01 0.07 5.26 4.80 18.06 89.47 5.99 13.44 51.28 

 Chaeturichthys stigmatias 826 0.44 0.20 57.89 11.14 14.19 94.74 7.47 1.49 100 11.77 3.79 84.21 7.41 2.50 83.33 

 Orgtosaquilla oratoria 567 1.78 0.35 42.11 9.43 7.02 78.95 11.95 1.10 68.42 7.82 2.36 63.16 7.66 1.55 61.54 

 Nassarius sp. 330 1.36 4.45 78.95 0.59 3.62 42.11 0.79 1.86 63.16 1.08 9.14 89.47 0.98 3.97 66.67 

Loliolus sp. 233 1.30 0.69 31.58 9.02 6.79 100 1.69 0.68 94.74 0.14 0.15 26.32 2.65 1.13 61.54 

蟳 Charybdis japonica 227 3.71 0.34 26.32 9.62 1.93 94.74 4.34 0.30 73.68 0.08 0.05 10.53 4.13 0.41 50.00 

 Palaemon gravieri 180 0.63 1.09 73.68 1.00 7.99 47.37 0.20 0.23 68.42 1.37 6.28 63.16 0.77 2.10 62.82 

鲬 Platycephalus indicus 174 5.01 0.14 57.89 5.41 3.07 94.74 2.22 0.10 57.89 0 0 0 3.04 0.35 51.28 

Dorippinae spp. 156 0.21 0.17 26.32 9.88 11.61 94.74 0.58 0.15 31.58 0.18 0.13 36.84 2.23 1.15 46.15 

 Cynoglossus joyeri 127 0.61 0.10 42.11 2.49 1.15 73.68 2.39 0.28 57.89 2.36 1.22 47.37 1.92 0.43 53.85 

 Alpheus japonicus 121 1.39 1.75 84.21 0.58 1.63 42.11 0.09 0.11 36.84 1.14 3.21 78.95 0.81 1.25 58.97 

: IRI ; W ; N ; F . 

Note: IRI denotes the index of relative importance. W denotes percentages of biomass. N denotes percentages of numbers. F denotes occurrence frequency. 
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Fig.2  k-dominance curves of demersal fishery species in the Laizhou Bay 

 
表 3  莱州湾底层渔业生物平均个体质量 

Tab. 3  Average body weights of demersal fishery species in the Laizhou Bay 

g∙ind
1

 

category 
 average body weight 

spring summer autumn winter  total 

 fish 15.99 7.05 15.79 19.24 13.29 

 crustaceans 1.91 5.45 0.56 2.11 1.48 

 cephalopods 5.18 8.22 10.74 4.33 9.36 

 shellfish 2.17 4.28 9.59 1.57 3.18 
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Fig. 3  Biomass of demersal fishery species in the Laizhou Bay 
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Fig. 4  Spatial distribution of demersal fishery biomass in the Laizhou Bay 
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Fig. 5  Spatial distribution of different category of demersal fishery resources in the Laizhou Bay 
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Fig. 6  Seasonal changes of diversity indexes of demersal 

fishery species in the Laizhou Bay 
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表 4  不同季节莱州湾底层渔业生物种类组成差异 

Tab. 4  Difference of demersal fishery species composition 

between various seasons in the Laizhou Bay 

  

season 

 

spring 

 

summer 

 

autumn 

 

winter 

spring 
 

30 29 24 

summer 52.6% 
 

35 26 

autumn 50.9% 56.5% 
 

27 

winter 39.3% 37.1% 39.7% 
 

: , Jaccard . 

Note: Common species are above diagonal and Jaccard similarity 

coefficients are below diagonal.  
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表 5  莱州湾底层渔业生物群落组成的相似性指数 

Tab. 5  The similarity indexes of demersal fishery species 

composition between seasons in the Laizhou Bay 

% 

 season 
 

spring 

 

summer 

 

autumn 

 

winter 

spring  28.08 29.46 39.99 

summer 27.63  45.35 34.08 

autumn 27.51 45.30  38.22 

winter 35.40 34.21 39.67  

: , . 

Note: Similarity indexes calculated by abundance are above di-

agonal and those by biomass are below diagonal. 
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Fig 7  The MI and AI of demersal fishery community in the 

Laizhou Bay 
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表 6  莱州湾生物量居前 10 位的底层渔业生物及其季节变化 

Tab.6  Top 10 species in biomass of demersal fishery species and its seasonal changes in the Laizhou Bay 

no. 

spring summer autumn winter 

species W/% species W/% species W/% species W/% 

1 
*   

Paguridae spp. 
35.5 

*  

Chaeturichthys stigmatias 
11.1 

*  

Leucosiidae spp. 
6.5 

*  

Acanthogobius ommaturus 
46.1 

2 
*  

Crangon affinis 
17.7 

*  

Acanthogobius ommaturus 
15.5 

*  

Acanthogobius ommaturus 
27.0 

*  

Crangon affinis 
4.8 

3 
*  

Neverita didyma 
19.2 

*  

Dorippinae spp. 
9.9 

 

Chaeturichthys stigmatias 
7.5 

*  

Paguridae spp. 
6.7 

4 
 

Nassarius sp. 
1.4 

*  

Loliolus sp. 
9.0 

 

Orgtosaquilla oratoria 
12.0 

*  

Neverita didyma 
5.4 

5 
 

Hemigrapsus penicillatus 
3.9 

*  

Paguridae spp. 
5.5 

 

Paguridae spp. 
2.4 

*  

Chaeturichthys stigmatias 
11.8 

6 
鲬 

Platycephalus indicus 
5.0 

*  

Orgtosaquilla oratoria 
9.4 

蟳 

Charybdis japonica 
4.3 

 

Nassarius sp. 
1.1 

7 
 

Alpheus japonicus 
1.4 

* 蟳 

Charybdis japonica 
3.7 

 

Pectinidae spp. 
21.7 

 

Exopalaemon carinicauda 
4.2 

8 
 

Palaemon gravieri 
0.6 

鲬 

Platycephalus indicus 
5.0 

 

Loliolus sp. 
1.7 

 

Orgtosaquilla oratoria 
7.8 

9 
蟳 

Charybdis japonica 
3.7 

 

Palaemon gravieri 
1.0 

 

Nassarius sp. 
0.8 

 

Palaemon gravieri 
1.4 

10 
 

Orgtosaquilla oratoria 
1.8 

 

Portunus trituberculatus 
4.4 

 

Cynoglossus joyeri 
2.4 

 

Leucosiidae spp. 
0.6 

: * (IRI 1 000); W . 

* denotes dominant species (IRI 1000). W denotes percentages of biomass. 
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Seasonal changes in the community structure of the demersal fishery 

in Laizhou Bay  

LI Fan, LU Zhenbo, Wei Zhenhua, WANG Tiantian, XU Bingqing, WANG Zhongquan 

Shandong Marine and Fishery Research Institute, Shandong Provincial Key Laboratory of Restoration for Marine Ecology, 

Yantai 264006, China 

Abstract: We evaluated seasonal changes in the community structure of a demersal fishery in Laizhou Bay, China 

using data collected by beam trawl in May, August, October, and December of 2010. We captured fish at 19 sites 

in the study area (37°12′37°40′N, 119°05′120°00′E). We collected a total of 78 species. The number of species 

was lower in spring than in other seasons. In terms of biomass, crustaceans were the most dominant category, fol-

lowed by fish, cephalopods, and shellfish. The total biomass was highest in autumn, followed by spring, winter, 

and summer. The spatial distribution of biomass differed significantly among the seasons, primarily because of 

changes in the seasonal distribution of a few dominant species. We used the index of relative importance (IRI) to 

estimate the importance of each species in the community. The dominant species, which was defined based on an 

IRI value of >1000, were Leucosiidae spp., Diogenes spp., Acanthogobius ommaturus, and Neverita didyma. The 

values for the Margalef richness index, Shannon-Wiener diversity index, and Pielou’s evenness were higher in 

summer than in the remaining seasons. We used Jaccard’s similarity index to assess the similarity of species 

among the seasons. Jaccard’s similarity was low between winter and the other seasons, but high between spring 

and summer, summer and autumn, and spring and autumn. We used ANOSIM to evaluate the dissimilarity of the 

fish community between seasons. The community similarity was low between spring and the other seasons both 

for biomass and abundance. We conclude that: (1) in Laizhou Bay, larger-sized, high-value, complex-age- struc-

tured species have been replaced by small, low-value, simple-age-structured species. (2) The mean body weight is 

low and the community is dominated by smaller individuals. (3) The community consists of relatively few domi-

nant species, and is unstable, evidenced by seasonal replacement of the dominant species. (4) Beam trawling is 

harmful to the fishery and should be limited. 

Key words: beam trawl; demersal fishery; spatial distribution; dominant species; diversity; similarity of commu-

nity; Laizhou Bay 
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