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Sampling stations in offshore waters of southern Zhejiang
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Fig. 2 Topological structure of food network of main fishes in offshore waters of southern Zhejiang

1. Trachurus japonicus; 2. Stolephorus commersonnii; 3. Harpadon nehereus; 4. Benthosema pterotum; 5. Bregmaceros macclellandii; 6.
Larimichthys polyactis; 7. Jaydia lineata; 8. Priacanthus macracanthus; 9. Decapterus maruadsi; 10. Champsodon snyderi; 11.
Chelidonichthys kumu; 12. Lophius litulon; 13. Trichiurus lepturus; 14. Chaemrichthys stigmatias; 15. Amblychaeturichthys hex-
anema; 16. Aseraggodes kobensis; 17. Collichthys lucidus; 18. Setipinna tenuifilis; 19. Lepidotrigla alata; 20. Thryssa kammalensis;
21. Odontamblyopus rubicundus; 22. Johnius belangerii; 23. Polynemus. sextarius; 24. Acropoma japonicum; 25. Scomber japonicus;
26. Pennahia argentata; 27. Scomberomorus niphonius; 28. Psenopsis anomala; 29. Scoliodon laticaudus; 30. Engraulis japonicus;

31. Pampus argenteus; 32. Erispher potti; 33. Sebastiscus marmoratus; 34. Saurida tumbil.
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Tab.1 Importance network index of fish community structure offshore waters of southern Zhejiang

2k species D Din Do CC BC IC TI' TP Ky Ki K
1€ Trachurus japonicus 16 14 2 6471 11.28 245 0.10 0.02 17.19 0.06 17.25
FER/NA - Stolephorus commer sonnii 3 0 34925 0.00 150 0.18 0.03 0.00 024 024
J#3k t4 Harpadon nehereus 21 15 6 6875 17.70 254 0.53 0.08 679 035 7.14
£ EJEAT A Benthosema pterotum 14 0 14 61.11 331 236 349 082 000 878 8.78
# K% Bregmaceros macclellandii 10 0 10 5790 059 222 1.62 041 000 298 298
/N4 Larimichthys polyactis 15 10 5 6226 3.3 240 037 005 159 040 1.99
Y £ K4 Jaydia lineata 12 3 5790 2.16 222 126 027 007 195 202
45 R KHREH Priacanthus macracanthus 5 4 1 44,60 0.02 1.67 0.07 0.01 094 007 1.0l
A f5 Decapterus maruadsi 14 9 5 5790 1.57 232 041 006 342 0.17 3.59
J i3 Y5 £5 - Champsodon snyderi 10 4 6 5790 1.12 221 0.83 0.19 034 057 091
LEfig4n Chelidonichthys kumu 3 3 0 4460 042 165 0.00 000 062 000 0.62
# fiizfifF Lophius litulon 18 17 1 6735 1636 251 007 0.01 725 0.08 733
it Trichiurus lepturus 28 22 6 7857 28.16 2.64 0.55 0.08 27.02 0.14 27.16
¥ RBEFFE A Chaemrichthys stigmatias 12 2 10 5893 329 236 163 040 034 1.69 2.03
INLLEERIF PR Amblychaeturichthys hexanema 8 0 8§ 5500 1.75 2.14 158 040 0.00 271 2.71
Fit 5 Aseraggodes kobensis 1 0 1 3976 0.00 074 0.07 0.01 0.00 007 0.07
PR HFFE 1 Collichthys lucidus 9 5 4 4925 109 195 087 025 032 1.68 2.00
W Setipinna tenuifilis 11 3 8 5790 2.83 227 164 045 050 242 292
WL Lepidotrigla alata 2 0 2 4460 0.00 076 030 0.04 0.00 034 0.34
TREEE Thryssa kammalensis 4 0 4 4853 024 167 059 008 0.00 073 073
FrFCAR ZF HF 52 £ Odontamblyopus rubicundus 1 0 1 4125 0.00 075 007 0.01 0.00 0.1 0.10
Jz G 4 ¢4 Johnius belangerii 6 0 6 5323 1.58 196 077 0.1 0.00 087 0.87
7NTE Sk Polynemus.sextarius 1 0 1 4125 000 075 0.07 001 000 0.1 0.10
%t/ Acropoma japonicum 5 1 4 5000 000 1.85 032 006 007 053 0.60
H 7% Scomber japonicus 5 3 2 5323 043 207 0.0 0.02 028 0.13 042
4 Pennahia argentata 6 3 34925 016 169 025 003 036 028 0.64
% 55 5% Scomberomor us niphonius 3 2 1 47.14 005 147 0.05 001 033 007 039
JHil#E Psenopsis anomala 1 0 1 4460 000 076 0.05 001 000 007 007
423 #HEA % Scoliodon laticaudus 7 7 0 5238 130 204 000 000 664 0.00 6.64
H A% Engraulis japonicus 9 0 9 5238 1.42 212 1.81 029 0.00 290 0.90
FLE Pampus argenteus 1 0 1 4074 0.00 0.75 0.06 001 000 007 007
i+t Erispher potti 1 0 1 4074 0.00 0.75 0.06 001 000 007 007
¥ Bt Sebastiscus marmoratus 5 3 2 4853 032 182 0.5 0.03 050 027 0.76
Z Pkt Saurida tumbil 9 8 1 4853 0.87 213 011 0.2 1.57 0.17 173

T D R Din AABE; Do A BE; CC S HEEIE 0P BC ] Al 1C 95 B Ok T1 9 S B4R A K O G PR AR AL
Ko A AT REEIREG KON AT SRR AL

Note: D is degree; D;, is in-degree; D, is out-degree; CC is closeness centrality; BC is betweenness centrality; IC is information centrality;
TI is topological importance index; K is keystone indices; K, is bottom-up keystone index; K, is top-down keystone index.
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FIAS [ 68 0F 7% f71 (Taenioides jacksoni)!®*!, ¢4 fif
e [E N AR e, R0 PR AR & 5z M il
A7 E R BRI, 7E el Az A2 U S D, T
J3 THO G S e ol AT 5 | A%, 5 s i A0
X OCHERR AT S T 2R, e 2 I AN L 3 R
2 WOTR 5K 14 45 O3 8 0] T i AL S R MR T
it (R M B0) A 285 22 498 DS A9 AR S P Se DR 4 it
¥ o BEAE E SCHYAS W8 36 S OCHEFl i 5 5 B 1 &
Ji&, AR IR K A WA SC HE A R ok (BR
2), ¥ 2 U5 T AR R A0 8O fa
(Liparis tanakae) iy SCHEM 47, 7S 245 AR R
J O R, RN A O XS A T AR
AHRL; P S IE T Ecopath AR FELES T
bR ek & B K i 4 (Paerargyrops edita) 7 4=
ARG S ARE TR0 = 8 SR AL ) BN RE
A — A E B, 2% S B A R 4
Vi) 2 S 1 AR 2L PR AR 0 g e S B oy B
I HR G RHEY), X 5AB L R IEAT
DI REAR L . X SLOCHE M A FE K B AE S R g
ARG W) 5T e A i E 1 ) B RE, DRIE T
HEIE 5 R e AR Y 2

x2 REARREKEHXBEHFAR

Tab.2 Keystone speciesin different water areas of China
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WYL P R AT v AWF5E A fa(Trichiurus lepturus). b 2 i€ AT £ (Benthosema pterotum) VNI
the offshore waters of southern Zhejiang this study this study
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Abstract: In this study, we analyzed the stomach contents of main fishes collected using a bottom trawling net in
the offshore waters of southern Zhejiang, China from 2016 to 2019. By combining with the data of early feeding
habits, we constructed the food web topology of the fish community based on interspecific trophic relationships.
The keystone species of the fish community was determined using the topological network index and KPP calcu-
lation. The results showed that there were 276 pairs of trophic links in the food web based on the feeding analysis.
Trichiurus lepturus with the highest D, Dj,, CC, BC, and IC and Benthosema pterotum with the highest Dy, TI',
and TI° had the highest rank among the 34 species, indicating that they were closely related to other species in the
fish community and could control the stability of community structure and information diffusion. The key index of
T. lepturus (K and K,) and B. pterotum (K,) had the highest value, indicating that they played a decisive role in the
energy flow and information transfer of community structure. It was verified using KPP calculation that T. leptu-
rus played a decisive role in the stability of fish community structure and the transmission of interspecific infor-
mation in the offshore waters of southern Zhejiang. In this study, the keystone species of the fish community were
identified using 11 topological parameters combined with KPP calculation. It was found that T. lepturus (D, Dj,,
CC, BC, IC, K, and K,) and B. pterotum (D, TI', TI®, and Kp) played a key role in the stability of community
structure, in which T. lepturus was the keystone predator and B. pterotum was the keystone prey.

Key words:. offshore waters of southern Zhejiang; keystone species; trophic connection; ecological network anal-
ysis; topological index
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