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Tab.1 The information of vessel data in the waters off southern Shandong Peninsula during 2016—2018

Fy ol P A9 B X Ut P e T SE B Dj# kW RE 2R ESI0Y
year gillnet hauls single trawlers pair trawlers set net fishing vessels power/kw average power/kw
2016 5 5 6 2 8.80~122.00 75.01£78.94
2017 8 9 7 2 8.80~300.00 84.36+46.95
2018 11 10 6 8.80~300.00 102.30+71.73
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Tab. 2 Fish species composition in the waters off southern Shandong Peninsula from 2016 to 2018

T Fh 'S FLEN

number species number species
1 filt  Engraulis japonicus 15 W Setipinna taty
2 WD Scomberomorus niphonius 16 LBE  Okamejei kenojei
3 fity  Scomber japonicus 17 LREE TG Thamnaconus septentrionalis
4 H Vb T fiSardinella zunasi 18 8% Miichthys miiuy
5 AWkt Argyrosomus argentatus 19 W EE  Paralichthys olivaceus
6 Y& Cynoglossus semilaevis 20 FBE Epinephelus sp.
7 K& Larimichthys crocea 21 FitilE  Kareius bicoloratus
8 KAkt Trachinocephalus myops 22 % Liza haematocheila
9 K3kb%  Gadus macrocephalus 23 WG48 Liparis chefuensis
10 Wit Trichiurus lepturus 24 MBWiF 1 Liparis tanakae
11 FHEELL IR Lepidotrigla microptera 25 /NEEfE Larimichthys polyactis
12 Z KA Paerargyrops edita 26 KR Protosalanx hyalocranius
13 R Coilia mystus 27 SERHEENR  Conger myriaster
14 WEE  Lophius litulon 28 S Pampus argenteus

®3 20162018 FLUFRF HEadbigméa XM B M
Tab.3 Dominant fish species in the waters off southern
Shandong Peninsula from 2016 to 2018

F4y Thk YR X /%
year species R,
2016 fit E. japonicus 42.12
SEE L. litulon 15.53
WA LR S niphoniuse 6.46
2017 fif  E. japonicus 31.63
SEE L. litulon 13.39
MLWiFf  L.tanakae 10.56
2018 Hellelif L. litulon 22.16
MLWiF  L.tanakae 14.24
WA 5% S, niphoniuse 9.99
fif  E. japonicus 8.34
Wit T japonicus 6.41
/NHifh L polyactis 5.86
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Fig. 1 Biodiversity in the waters off southern
Shandong Peninsula from 2016 to 2018
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Fig.2 Topological properties of the fish community
food web in the waters off southern Shandong
Peninsula from 2016 to 2018

Dy (Density). node density in food web topological structure; C (con-
nectance). connectance between species in fish community; CI. cluster-

ing coefficient; W-CI. weighted clustering coefficiet
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Fig. 3 Topological structure of fish community
food-web in the waters off southern
Shandong Peninsula from 2016 to 2018
(a) year of 2016; (b) year of 2017; (c) year of 2018; The number repres-

ents different fish species
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Tab. 4 Topological indicators of food web in the waters off southern Shandong Peninsula from 2016 to 2018

;ﬁ Dout Dy, BC cc Ic AF' APF K K, K, T v
2016 114) 15 1 15 14 15 14 27.18 1(14) 80.00 14 3.244 14 0.040 14 0.037 14 1240 14 1240 1 699 1 540 1 1.00
25 114 10 2024100 6 1 2160 25 6897 1 3238 1 0038 1 0036 1 699 24 163 15 378 4 282 4 054
4 1025 9 719 5 25 730 15 6452 25 2971 10 0.033 10 0.026 15 3.78 1020) 124 4 32 15 243 15 046
2017 14 141 13 14 14 14 23.19 14  81.82 14 3.804 14 0.047 14 0041 14 13.00 14 1300 1 389 1 36 1 056
1 134315 9 24 9 1 16321 7826 1 3722 1 0035 1 0032 1 389 24 261 4 229 4 224 4 036
24 1125 8 198,100 6 4 661 25 6923 24 3403 24 0.032 24 0028 24 268 10 100 25 1.81 15 1.74 25 026
20181 151 15 14 131 2975 1 8571 1 3157 1 0047 1 0044 14 1240 14 1240 1 1016 1 68 1 145
14 134 10 2324 8 14 2011 14 7826 14 3.031 14 0.044 14 0039 1 1016 23 195 4 38 4 326 4 054
24 1125 9 27 5 4 970 25 6923 25 2.814 4 0.035 4 0031 4 380 24 152 25 2.63 25 234 25 038

VE: RIS MR
Notes: There are just the top three species in topological indicators
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Interannual changes of fish community structure and keystone species in the
waters off southern Shandong Peninsula from 2016 to 2018

SU Chengcheng ', SHAN Xiujuan **,  YANG Tao "**

(1. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture and Rural Affairs; Shandong Provincial
Key Laboratory of Fishery Resources and Ecological Environment, Yellow Sea Fisheries Research Institute,
Chinese Academy of Fishery Sciences, Qingdao 266071, China;
2. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China;
3. Function Laboratory for Marine Fisheries Science and Food Production Processes,
Pilot National Laboratory for Marine Science and Technology, Qingdao 266237, China;
4. National Field Observation and Research Center for Fisheries in Changdao Waters, Yantai 265800, China)

Abstract: In the context of large-scale enhancement and releasing, in order to study the stability of fishery ecosys-
tem and the change of community structures in the waters off southern Shandong Peninsula, based on the waters
off Southern Shandong Peninsula fisheries resources investigation and fishery species feeding literature data from
2016 to 2018, through the food web topology structure and social network analysis, we studied the southern Shan-
dong Peninsula sea fishery resources structure and interannual variability of keystone species. The results showed
that, a total of 20-22 fish species were involved in the food web of the waters off southern Shandong Peninsula,
which covered 59-65 prey-predator relationships, and these are no obvious interannual changes. Based on the dom-
inance analysis, the dominance of Larimichthys polyactis, Trichiurus lepturus, Scomberomorus niphonius
increased significantly in 2018 after the adjustment of summer fishing moratorium.The topological structure dens-
ity of these food webs ranged from 0.304 8 to 0.3684, and interspecies connectivity was 0.1451 to 0.1634. From
2016 to 2018, the keystone species in the fish community in the waters off Southern Shandong Peninsula were
Engraulis japonicus and Lophius litulon. E. japonicus as the key prey and L. litulon as the key predator, they were
both the dominant species 2016-2018, however, the dominance of E. japonicus decreased with each passing year,
and Liparis tanakae has been the dominance species since 2017. The results showed that the food web structure in
the waters off southern Shandong Peninsula was relatively stable, with little inter-year differences, and the key-
stone species did not change, but the energy flow and information transfer in the community gradually evolved
from high trophic species to low trophic species.

Key words: community structure; keystone species; food-web topological structure; network analysis; the waters

off southern Shandong Peninsula
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