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

J5 51 category £ spring HZ summer #Z autumn &2 winter 44 whole year
0125 fish 13 23 20 16 35
H 528 crustaceans 17 19 16 22 28
3k %% cephalopods 2 3 3 1 4
012 shellfish 6 4 9 8 11




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

F2 2010 FEFM BRI MBI R

47 spring K2 summer 2 autumn 42 winter 44 total
FZk species IRI

W/% N/% F/% W/% N/% F/% W/% N/% F/% W/% N/% F/% W/% N/% F/%
EMEF} 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 57.89 217 37.84 53.85
FFJEME Paguridae spp. 2116 3546 31.63 84.21 5.46 1747 63.16 240 3.66 68.42 6.68 1540 8421 13.00 1595 73.08
BERERNUFFE 4 Acanthogobius ommaturus 1789 0 0 0 1552 1115 89.47 2699  2.02 100  46.06 8.12 100 2232 305 7051
Ji £ Neverita didyma 1094 1919 1920 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
HHEH T Crangon affinis 997 17.69 3206 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
F U Chaeturichthys stigmatias 826 0.44 0.20 57.89 1114 1419 9474 747 1.49 100 11.77 3.79 84.21 741 2.50 83.33
TR 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
1402 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
5, 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
H AU 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
BICKHIF 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
fifi Platycephalus indicus 174 5.01 0.14 57.89 541 3.07 94.74 2.22 0.10 57.89 0 0 0 3.04 0.35 51.28
K& 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
W) 215 # Cynoglossus joyeri 127 0.61 0.10 42.11 249 1.15 73.68 2.39 0.28 57.89 2.36 1.22 47.37 1.92 0.43 53.85
HAB%IF Alpheus japonicus 21 139 175 8421 058 163 4211 009 011 3684 114 321 7895 081 125 5897

TEL IR AR T EAEAE G WA R A N AR 43 b F O TR,
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
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Tab. 3 Average body weights of demersal fishery species in the Laizhou Bay

g-ind™
. A44SR i average body weight
J5 5 category - - - -
4#+Z= spring & % summer X2 autumn 22 winter 24 total

45 fish 15.99 7.05 15.79 19.24 13.29
F 72 crustaceans 1.91 5.45 0.56 211 1.48
sk 225 cephalopods 5.18 8.22 10.74 4.33 9.36
D2 shellfish 217 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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Max-Min Std. Dev. mean Tab. 4 Difference of demersal fishery species composition
between various seasons in the Laizhou Bay
3r = 5o HZ & s
a season spring  summer autumn winter
%3 %2 spring 30 29 24
% 2r H % summer  52.6% 35 26
ke K2 autumn  50.9%  56.5% 27
L A% winter  39.3%  37.1% 39.7%
T Mk L RILA RN, X MLTT I Jaccard AR R AL
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0 . ) . . . coefficients are below diagonal.
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%
Z=77 season %é HF SH Z\é
spring  summer autumn winter
0 # % spring 28.08 29.46 39.99
10 K% summer  27.63 45.35 34.08
2 autumn 2751 45.30 38.22
" 7% winter 35.40 34.21 39.67
WXL L R LR RO, ML A A YT
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Tab.6 Top 10 species in biomass of demersal fishery species and its seasonal changes in the Laizhou Bay

B #7 spring HZ summer =2 autumn K25 winter
no. i species W/% Fli 2% species W/% A2 species W/% A2 species W/%
1 * 355 * 7 IR 111 e 65 *BE R 461
Paguridae spp. ' Chaeturichthys stigmatias ' Leucosiidae spp. ' Acanthogobius ommaturus '
p * AR UE 177 *BE R £ 155 *BE R UF L5 £ 27.0 *E AR IR 48
Crangon affinis ' Acanthogobius ommaturus ' Acanthogobius ommaturus ' Crangon affinis '
i T 2 e\ i =N 95 L
3 *id ﬂ%t 192 *_‘j’c_L\ i3 9.9 x Eﬂm_ﬁ, _ 75 *#E s 6.7
Neverita didyma Dorippinae spp. Chaeturichthys stigmatias Paguridae spp.
114 x4 17, [t * N
4 A 14 1L 9.0 AR 12.0 . 54
Nassarius sp. Loliolus sp. Orgtosaquilla oratoria Neverita didyma
5 S B a9 AR . i Y *F A0 s
Hemigrapsus penicillatus ' Paguridae spp. ' Paguridae spp. ' Chaeturichthys stigmatias '
fi it N/ L8
6 i 50 HARE 9.4 o 43 SR 11
Platycephalus indicus Orgtosaquilla oratoria Charyhdis japonica Nassarius sp.
N7 =N 5 0
7 HABIR 14 e 37 S 217 HROL 42
Alpheus japonicus Charybdis japonica Pectinidae spp. Exopalaemon carinicauda
8 BT K"ﬁﬁ . 06 fiff o 50 ﬁz‘ﬁzﬂ}i 17 I_Iﬂ_!FﬂI;'i _ 78
Palaemon gravieri Platycephalus indicus Loliolus sp. Orgtosaquilla oratoria
9 BN = 37 TG IR 10 AR 08 5 ICKRF IR 14
Charybdis japonica ' Palaemon gravieri ' Nassarius sp. ' Palaemon gravieri '
|- — e kA R AR < Al
10 BEN 0 18 N 44 WL B 24 s 06

Orgtosaquilla oratoria

Portunus trituberculatus

Cynoglossus joyeri

Leucosiidae spp.

A FORIEFI(IRI= 1 000); W it Myt 1 57 .

* 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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