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Tab.1 Stomach samples of fish species in the Bohai Sea

" 8 J August 10 A October
ﬁsh:ipcies KEWHE/mm PR/ /mm R KEJEH/mm  SPRAK/mm R
length range mean length number length range mean length number
/NEE £ Larimichthys polyactis 38 ~218 107.52 £43.92 1525 56 ~201 100. 37 £22.00 715
W5 5 58 Scomberomorus niphonius 181 ~373 241.91 +32.82 295 166 ~ 400 364.82 +47.02 22
B2 Clupanodon punctatus 63 ~206 116.71 £21.77 649 104 ~ 194 140.60 £12.64 329
Y Setipinna taty 55 ~192 143.52 +£23.35 467 59 ~183 106. 61 +28. 66 424
Kbt Saurida elongate 228 ~318 258.36 +25.20 14 112 ~253 187.52 +£33.65 35
KWy Cynoglossus lighti 95 ~231 144.83 +26.27 346 68 ~178 140.08 £24. 61 52
WL 5 Cynoglossus joyneri 93 ~173 127.17 £16.36 132 129 ~202 168.57 +15.41 46
TRt Thrissa kammalensis 97 ~122 105.32 £6.17 44 52 ~125 62.63 £10.13 82
R /Ngth Hexagrammos otakii 75 ~219 135.27 +31.58 126 111 ~139 123.00 £8.60 8
Wil Lophius litulon 72 ~145 107.48 £17.29 103 146 ~ 334 210.03 +31.69 39
INL ¥ R Chaeturichthys hexanema 60 ~202 94.17 £13.37 195 41 ~147 82.89 +22.04 174
F R#MEE G Chaeturichthys stigmatias 43 ~156 96.91 +18.93 234 47 ~181 113.50 £23.17 233
FHigkvb T 0 Sardinella zunasi 57 ~84 70.63 £7.96 35 67 ~96 78.05 +£8.27 46
JZ B it Johnius belangerii 52 ~132 82.81 £19.40 37 66 ~ 122 88.14 +11.72 29
YRECEAfifl Sebastodes fuscescens 60 ~290 140.99 +37.35 100 53 ~232 107.67 £36.06 124
fifi Platycephalus indicus 110 ~363 161.80 £54.02 124 136 ~ 387 196.71 £35.47 81
& Argyrosomus argentatus 58 ~211 115.17 £44.99 59 — — —
B il Sebastiscus marmoratus 48 ~170 95.19 +36.96 200 — — —
i Platichthys bicoloratus 87 ~117 101.13 £8.02 16 — — —
Wi f4 Liparis tanakae 102 ~226 149.11 £26.02 62 — — —
4k (#5) Callionymus beniteguri — — — 67 ~106 82.68 +£10.55 37
K443 Enchelyopus elongatus — — — 112 ~276 224. 40 £49.20 10
T Sphyraena pinguis — — — 161 ~195 176.86 +9.59 14
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Fig.2 Dendrogram of different functional group in August fish assemblages of the Bohai Sea defined by cluster analysis

1. shrimp predators; 2a —2b. shrimp/fish predators; 3. generalist predators; 4. piscivores; 5a —5b. zooplanktivores; 6a —6b. omnivores;

7. benthivores.
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Fig.3 Diet composition of each functional groups in August fish assemblages of the Bohai Sea

(1) shrimp predators; (2) shrimp/fish predators; (3) generalist predators; (4) piscivores; (5) zooplanktivores; (6) omnivores; (7)

benthivores.

A. Phytoplankton; B. Copepoda; C. Euphausiacea; D. Hyperiid amphipods; E. Mysidae; F. Acetes; G. Crustacea larva; H. Ostracoda; I.

Demersal shrimp; J. Crab; K. Stomatopoda; L. Gastropoda; M. Bivalvia; N. Polychaeta; O. Gammarid amphipods; P. Cephalopoda; Q.

Fish; R. Others.
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Fig.4 Dendrogram of different functional groups in October fish assemblages of

the Bohai Sea defined by Cluster analysis

1. shrimp/fish predators; 2a —2b. generalist predators; 3. benthivores; 4a —4b. piscivores; 5a —5b. omnivores; 6. zooplanktivores.
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Fig.5 Diet composition of each functional group in October fish assemblages of the Bohai Sea

(1) shrimp/fish predators; (2) generalist predators; (3) benthivores; (4) piscivores; (5) omnivores; (6) zooplanktivores.

A. Phytoplankton; B. Copepoda; C. Euphausiacea; D. Mysidae; E. Acetes; F. Crustacea larva; G. Demersal shrimp; H. Crab; I

Stomatopoda; J. Gastropoda; K. Bivalvia; L. Polychaeta; M. Gammarid amphipods; N. Cephalopoda; O. Fish; P. Others.
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Fig.6 Biomass composition of functional groups in fish assemblages in the Bohai Sea
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Functional groups of fish assemblages and
their major species in the Bohai Sea

ZHANG Bo ", LI Zhong-yi, JIN Xian-shi
(Key Laboratory for Sustainable Utilization of Marine Fishery Resources,Ministry of Agriculture ,
Key Laboratory for Fishery Resources and Eco-environment ,Shandong Province ,

Yellow Sea Fisheries Research Institute ,Chinese Academy of Fishery Sciences,Qingdao 266071, China)

Abstract: The Bohai Sea is a semi-enclosed shallow sea and is an important spawning ,nursery and feeding
ground for many migratory species from the Yellow Sea. Currently , overfishing and environment degradation
may have changed the community structure in the Bohai Sea. The decline in the biomass, species
composition, and size spectrum indicates a degradation of the Bohai Sea ecosystem. At the same time, the
mean trophic level at high trophic level declined faster than global trend. So, it is very necessary to re-
understand the feeding relationship in the Bohai Sea. Based on the data collected from bottom trawl surveys
conducted in August and October of 2009 in the Bohai Sea,23 kinds of fish species, not including silver
pomfret Pampus argenteus, and 7263 stomach samples were analyed. According to stomach analysis, the
cluster analysis,of which 60% of similarity level was used as criterion, was used to study the functional
groups and their major species of fish assemblages in the Bohai Sea. The results suggested that seven
functional groups were divided among fish assemblages in the Bohai Sea,that is zooplantivores, omnivores,
benthivores, shrimp predators, shrimp/fish predators, piscivores and generalist predators. In China coastal
seas, the trophic structure of the Yellow Sea and Bohai Sea was similar and they belong to a large marine
ecosystems, so variations in their fisheries resources relate closely with each other. Although according to the
biomass , zooplantivores ,omnivores and shrimp/fish predators were all major functional groups in August and
October, there were some remarkable seasonal differences between two months. There were seven functional
groups in August and six functional groups in October. The most important is that the proportion of each
functional group was different. In August,zooplanktivores functional group accounted for larger proportion,
but coming into October, the proportion of zooplanktivores functional group substantially declined, and the
proportion of omnivores, piscivores and generalist predators functional groups increased. Fish assemblages at
different ontogenetic phases was the major reason causing those differences. Since most marine species in the
Bohai Sea are migratory species, which come into the Bohai Sea in spring and leave in late autumn, the
further study on the difference of functional groups should take into account seasonal migration of fish
assemblages. The results also showed that there were 5 major species: small yellow croaker Pseudosciaena
polyactis , Spanish mackerel Scomberomorus niphonius, gizzard-shad Clupanodon punctatus , silver pomfret
and half-fin anchovy Setipinna taty in August,small yellow croaker,rednose anchovy Thrissa kammalensis ,
silver pomfret, gizzard-shad and half-fin anchovy in October, respectively. According to their diet
composition, Coscinodiscus sp. , Calanus sinicus, Euphausia pacifica, Acanthomysis longirostris, Acetes
chinensis , Maeruran larva, Alpheus japonicus, Chaeturichthys hexanema, small yellow croaker, gastropoda
and bivalvia were main prey species in the Bohai Sea, but now, anchovy and crab are not the main prey
species.
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