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Tab.1 Stable nitrogen isotope ratio(é‘)'sN), length(L) and numbers(n) for the main fishery organisms in Liaodong Bay
June 8  Augest
species A8 N
5" N=+SD/%o L/mm n 5" N+SD/%o L/mm n
figzfi Lophius litulon 13.94 380 1 14.42 £0.18 123-162 5 0.47
Chaeturichthys stigmatias 14.44 £1.69 94-180 5 13.55 +1.55 103-178 5 -0.90
Paralichthys olivaceus 13.55 465 1 — — — —
Oratosguilla oratoria 13.80 =1.05 120-149 5 12.93 +0.49 101-137 5 -0.87
Liparis maculatus - - - 13.31 +0.68 150-195 5 -
Loligo joponica 14.35 £2.83 71-95 2 12.15£0.11 82-84 2 -2.20
Sepia esculenta - - - 13.24 166 1 -
Stromateoides argenteus 13.20 £0.31 107-112 2 - - - -
fiffi Liparis tanakae 12.76 £0.18 193-198 2 13.34 £0.28 110-180 4 0.58
Johnius belengeri 13.77 £0.48 134-170 5 12.01 £0.80 78—-158 3 -1.76
fifi Platycephalus indicus 14.24 £0.34 233-335 3 12.39 £0.67 130-180 5 -1.84
fit Thrissa kammalensis - - - 13.05 135 1 -
Cynoglossus semilaevis 13.51 +£0.22 220-347 2 12.58 +£0.89 196245 2 -0.94
Setipinna taty 13.54 £1.00 110—-145 2 12.59 £1.15 90-105 4 —-0.95
Hexagrammos otakii 12.73 +0.75 65263 5 13.09 +0.46 112-205 4 0.37
fi# Enedrias fangi 12.86 £0.33 168—169 2 12.91 160 1 0.05
Palaemon carinicauda - - - 12.89 +0.76 46—64 2 -
Pseudosciaena polyactis 13.15 +0.68 140-200 5 12.56 +0.85 87-176 5 -0.59
fiffi Liparis choanus 12.98 150 1 12.70 123 1 -0.28
Neptunea arthritica cumingii 12.92 +0.79 80—-85 2 12.65 81 1 -0.27
Cynoglossus joyneri 12.99 £1.71 110-197 5 12.61 +0.83 122-165 5 -0.37
Odontamblyopus rubicundus 12.42 £0.38 99-105 2 13.12 £0.64 135-200 2 0.71
Palaemon gravieri 13.08 £0.88 55-60 5 12.44 £0.46 32-67 5 —-0.63
1% Charybdis japonica 13.06 £0.98 55-83 5 12.38 £1.41 33-65 5 —0.68
Orithyia sinica 13.80 72 1 11.63 50 1 -2.17
Synechogobius ommaturus - - - 12.72 £1.93 155-195 5
Crangon affinis 13.52 £0.31 62-68 2 12.29 £0.38 56—67 4 -1.24
fifi Sebastes schlegeli 12.98 £0.87 125-221 5 12.37 £0.67 65-175 5 -0.61
fifCallionymus richardsoni 12.40 +0.17 113-115 2 13.18 102 1 0.78
Platichthys bicoloratus 12.66 225 1 - - - -
Loligo beka - - - 12.46 +0.44 57-65 5 -
Ctenotrypauchen chinensis 12.18 100 1 12.65 105 1 0.47
Raja porosa 11.92 £0.82 222-325 3 12.98 250 1 1.06
Portunus trituberculatus 12.75 145 1 11.56 +£1.35 21-65 2 -1.19
Matuta planipes - - - 11.96 40 1 -
Carcinoplax vestita 11.75 £1.22 24-32 4 11.85 +0.34 18-23 5 0.10
fiif Zoarces elongatus 11.28 233 1 12.22 157 1 0.94
f#¢ Clupanodon puntcatus - - - 11.75 117 1 -
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g1
6  June 8  Augest
species ASN
5" N=+SD/%o L/mm n 5""N+SD/%o L/mm
Ctenogobius gymnauchen - - - 11.71 £0.31 85-91 -
Octopus ocellatus - - - 11.59 £1.28 108-152 -
Pseudopleuronectes yokohamae 11.28 105 1 - - -
Alpheus heterocarpus 11.44 £0.19 50-68 5 11.09 £0.41 50-70 —-0.35
Alpheus japonicus 11.55 £1.00 48-52 2 11.01 £0.42 50-60 -0.54
Pleuronichthys cornutus - - - 11.16 180 -
Fenneropenaeus chinensis - - - 11.13 £0.69 141-180 -
Octopus variabilis 11.50 £1.01 62-915 5 10.69 £1.07 340-840 -0.81
Neverita didyma 11.14 £0.89 28-35 5 10.05 30 -1.09
Eucrate crenata - - - 10.54 39 -
Soapharca subcrenata 10.32 £1.90 20-36 4 - - -
Ostrea denselamellosa 10.01 68 1 - - -
Rapana venosa 9.85 £0.68 100—142 5 9.93 £1.37 70—-99 0.08
Veneridae dosinia biscocta 9.40 39 1 - - -
Soapharca broughtonii 9.15 100 1 8.86 +£0.49 90-105 -0.30
Dorippe japonica 12.10 22 1 7.14 £0.38 22-25 -4.95
Note: “—"denotes no samples.
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Trophic level analysis of key species in Liaodong Bay using stable
nitrogen isotopes

SUN Ming, LIU Xiuze, LI Yiping, DONG Jing

Liaoning Ocean and Fisheries Science Research Institute, Key Laboratory of Marine Biological Resources and Ecology,
Liaoning Province, Dalian 116023, China

Abstract: The stable nitrogen isotope ratio (5'°N) provides a powerful tool for estimating the trophic positions of
consumers in food webs. We measured 8'°N in 28 fish species and 26 invertebrate species that were collected from
Liaodong Bay in June and August, 2010. The trophic levels of these organisms ranged from 2.98 to 4.84, but were
generally within the range of 3.70-4.56. 5"°N values changed in a large proportion (50%) of fish between July and
August, suggesting that 8'°N values vary among species and seasonally. The largest increase was in Raja porosa
(1.06%0) and the biggest decrease was in Platycephalus indicus (1.84%o). Furthermore, 3'°N values decreased in
87.5% of the invertebrates in August. The decrease in 6 invertebrate species was > 1%o (37.5%), suggesting that
invertebrates exhibit greater seasonal variation in 8'°N than fish. We compared the 8'°N values for 10 invertebrate
species in the nearshore waters and offshore waters of Liaodong Bay to determine whether the inshore seawater
environment and ecosystem is influenced by anthropogenic nitrogen inputs.
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