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Fig. 1 Sampling areas in Haizhou Bay( A—E: 5 survey areas)
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Table 1 Species and links of Haizhou Bay food web
=2 W AR 75 Y4 TR
1 8% SRER Eualus sinensis 25 48 {6 Miichthys miiuy 23
2 (i ff.Pennahia argentata 26 49 HI¥ 5h P/ Nemertean 3
3 B8 Konosirus punctatus 6 50 Jz TG i f8 Johnius belangeri 32
4 8 Pampus sp. 4 51 e [CHIR S £8 Rhinogobius giurinus 12
5 IRER L Thryssa chefuensis 16 52 K E-LWiER Heptacarpus futilirostris 8
6 K72t Hexagrammos otakii 36 53 HAHF 18 Other gobies 24
7 KAR Al Protosalanx hyalocranius 2 54 HAh 2 shrimps 46
8 WL 5 Zebrias zebra 15 55 W Loligo sp. 48
9 4 Trichiurus lepturus 32 56 Hik/ NS T i Sardinella zunasi 13
10 G AR IR Metapenaeopsis dalei 25 57 H ARG EF Alpheus japonicus 42
11 JI#% Coilia nasus 5 58 fiiScomber japonicus 10
12 JEEAIAE P/ Benthos 8 59 H A8 Charybdis japonica 13
13 :E:@}%]Pugrus major 19 60 HiSoleidae sp. 27
14 i1 AL i Pseudoblennius cottoides 3 61 Wi-f-£f1 Liparis sp. 25
15 45 215 €1 Champsodon snyderi 15 62 KIEEFCharybdis bimaculata 17
16 4505 Octopus ochellatus 18 63 K H- 0 Sepiola birostrata 22
17 7 Kzt Pholis fangi 25 64 #W5eZBivalves 50
17 R\ Coilia mystus 10 65 VU B S W Euprymna morsei 8
19 TRiF ¥ Zooplankton 74 66 %%H3 Chirolophis japonicus 2
20 PFE AP Phytoplankton 12 67 KRS Z2 fl Todarodes pacificus 18
21 i & 2 Gastropods 42 68 2 Engraulis japonicus 30
22 R Cleisthenes herzensteini 12 69 L3658 i fli Thamnaconus septentrionalis 10
23 R e Syngnathus acus 8 70 LGEHR B M4 Tridentiger trigonocephalus 6
24 T Algae 16 71 L fiESillago sihama 16
25 W55 Rhopilema esculenta 2 72 YNFEEHF Leptochela gracilis 50
26 W AR Latreutes anoplonyx 24 73 4R Apogon lineatus 26
27 Wy B Bl Sebastiscus marmoratus 15 74 IS MR Alpheus disinguendus 37
28 ¥ A WEParalichthys olivaceus 18 75 i Callionymidae 26
29 T8 Polychaetes 46 76 /Nifi i Eupleurogrammus muticus 7
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g3k 1
5 YR AL T LY/piE FEHR
30 Hete % Lophius litulon 21 77 /WY& £f Larimichthys polyactis 44
31 T i Nibea albiflora 15 78 /NIRER 18 £ Chelidonichthys spinosus 35
32 & iWiSetipinna taty 9 79 % Crabs 47
33 T Kz Zh4Echinodermata 29 80 SERET 8 Conger myriaster 37
34 A WEABUET Crangon affinis 33 81 VG F-filiSebastes schlegeli Hilgendorf 20
35 H1 524 Small crustacean 69 82 J& JNER Trachysalambria curvirostris 32
36 YL /NS faStolephorus commersonnii 1 83 fifi Platycephalus indicus 7
37 FARM-BEPleuronichthys cornutus 11 84 T Sphyraena pinguis 7
38 4 5 Sepia esculenta Hoyle 5 85 YL GE R Latreutes planirostris 27
39 £8Pl Sebastes hubbsi 11 86 LAt Ammodytes personatus 8
40 fL#ERaja porosa 16 87 IR KR IR Palaemon gravieri 32
41 I 4Rk Oratosquilla oratoria 44 88 K4ilif Zoarces elongatus 8
42 W% [ Decapterus maruadsi 19 89 KM Octopus variabilis 19
43 INLL R Fr’fﬁflmbly chaeturichthys hexanema 40 90 K gt Saurida elongata 28
44 EHlFAcetes sp. 31 91 K241 & £6 Cryptocentrus filifer 17
45 o B Bl Chaeturichthys stigmatias 41 92 TR BET. mystax 10
46 WA 14 Collichthys lucidus 26 93 Be R pE A4 Tridentiger barbatus 18
47 Wi-Bl Erisphex potti 5
36 76 4 25
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Fig. 2 Food network topology of Haizhou Bay
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Table 2 Structure and complexity index of Haizhou Bay food web
Fox 7/ NS G S/ P S e TU2PRE iRy SERIIFE IR HEYRh HRERME O BHMERERE  BERK
wE O TER%CR(L/S) (LIS%) (1) (1) (B) He A5 (Omn) TRE(SC) (ChPath) (co)
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Table3 Comparison of topological indices of Haizhou Bay and other overseas aquatic food webs
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Structure and complexity of Haizhou Bay food web based on
topological network analysis

Xu Congjun', Liu Yang®’, Cheng Yuan®, XuBinduo', Zhang Chongliang', Ren Yiping'?, Xue Ying'

(1. Fisheries College, Ocean University of China, Qingdao 266003, China; 2. Laboratory for Marine Fisheries Science and Food Produc-
tion Processes, Pilot National Laboratory for Marine Science and Technology (Qingdao), Qingdao 266071, China; 3. School of Information,
Qingdao Technical College, Qingdao 266555, China; 4. Offshore (Dalian) Ecological Development Co. Ltd., Dalian 116023, China)

Abstract: Research on the structure and complexity of food webs helps to analyze the function, nutrient dynamics
and energy conversion of food webs. Based on the survey data of fishery resources and the analysis of gastric con-
tents in five voyages in Haizhou Bay and its adjacent waters from March to December 2011, this study constructed
a Haizhou Bay topology network based on 11 topological network indices. To study the structure and complexity of
the Haizhou Bay food network. The results showed that the number of species in the Haizhou Bay food network ()
was 93, the number of connections (L) was 1 021, the number of interactions per species (L/S) was 10.98, the num-
ber of connections (L/S?) was 0.12; the proportions of top species, intermediate species, foundation species were
29%, 69% and 2%, respectively; the omnivorous index of food web was 87%; the connection complexity index SC
was 22.2; the characteristic path length ChPath was 2.11, and the clustering coefficient CC was 0.23. Studies on the
number of interactions and the number of connections in each species showed that the values of L/S and L/S* were
within the normal range, so the complexity of the Haizhou Bay food web remained high. Through the analysis of the
structure of the food web by species ratio, omnivorous index, connection complexity index, characteristic path
length and clustering coefficient, it was found that the food network structure of Haizhou Bay was in a stable state,
and the proportion of basic species was low because the phytoplankton and seaweed groups were not classified.
Through the study of the structure and complexity of Haizhou Bay food network, it provides an important basis for
the in-depth study of the function of Haizhou Bay food network and the scientific management of Haizhou Bay fish-

€ry resources.
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