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Fig. 1

The location of sampling sites in the Daning River
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Tab.l The seasonal values of the stable nitrogen isotope ratio of POM at each site
Spring Summer Autumn Winter
Sampling site (6" N£SD)%0 n (6"*N£SD)%o n (6"*N£SD)%o n (6"*N£SD)%o n
Wushan 4.63 1 9.18+3.97 2 4.32+3.17 3 10.05 1
Shuanglong 5.132 1 2.16+2.01 2 6.09 1
Dachang 237 1 3.305 1 3.46+1.41 4 5.81 1
Wuxi 4.45+0.40 2 6.62+0.73 2 4.52+1.05 2 3.59 1
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Tab. 2 "N values and trophic levels of major fish species in the lentic waters of the downstream of the Daning River

(6 5NESD)%o Trophic level

Species Abbreviation  Body length range (mm) Mean Range
Parabramis pekinensis PaP 149—280 8.64+1.10 2.13 1.39—2.75 8
% Hemiculter bleekeri HeB 95—105 9.53+0.54 2.40 2.19—2.60 4
% Hemiculter leucisculus HeL 100—182 8.18+1.20 2.19 1.57—2.84 9
fifi Pseudobagrus crassilabris PsC 190 10.18 2.92 2.92 1
fifi Leiocassis longirostris LeL 112—210 8.82+0.22 2.52 2.47—2.59 3
Ctenopharyngodon idella Ctl 131—282 6.49£1.72 1.59 1.21—2.02 8
Squaliobarbus curriculus SqC 220—260 8.50£1.55 2.20 1.35—2.91 3
fifl Culter dabryi dabryi CuD 101—302 10.79+0.52 2.80 2.35—3.18 9
Siniperca kneri SiK 150—262 12.00£1.26 3.12 2.59—3.57 10
fi& Elopichthys bambusa EIB 106—350 11.10+1.02 291 2.28—3.55 7
Pelteobagrus nitidus PeN 96—125 14.01+£0.41 3.88 3.51—4.09 4
Carassius auratus CaA 152—225 8.11+0.86 2.02 1.81—2.29 9
Hypophthalmichthys molitrix HyM 148—629 7.72+1.63 1.96 1.26—2.74 11
Cyprinus carpio CyC 97—256 7.65+1.71 1.95 1.15—3.05 9
fif| Culter mongolicus CuM 190—347 11.68+1.39 2.96 2.35—3.72 5
Opsariichthys bidens OpB 110—140 11.35+0.68 3.27 3.03—3.39 3
Silurus asotus SiA 170—220 11.81+1.64 2.87 2.29—3.56 5
fifl Culter alburnus CuA 223—490 11.50+1.05 2.94 2.36—3.39 9
Pseudobrama simoni PsS 95—150 8.29+0.61 2.03 1.5—2.66 6
fif] Saurogobio dabryi SaD 99—135 11.11+£2.73 2.94 1.79—4.67 8
Megalobrama amblycephala MeA 181—220 5.38+0.12 1.51 1.48—1.53 2
Coreius heterodon CoH 122—231 14.00+3.00 3.88 3.17—4.46 4
Pelteobagrus vachelli PeV 92—220 9.61£1.28 2.42 1.95—2.93 8
% Acanthorhodeus chankaensis AcC 82 9.21 2.63 2.63 1
Aristichthys nobilis ArN 165—772 7.99+2.16 2.05 1.37—2.84
fif) Squalidus argentatus SqA 84—133 10.05+1.46 2.62 1.85—3.36 10
Neosalanx taihuensis NeT 100—113 12.31+£2.01 3.28 2.70—3.97 5
Procypris rabaudi PrR 130 8.33 1.71 1.71 1
Myxocyprinus asiaticus MyA 105—205 8.75+0.98 2.23 1.33—2.69 5
% Hyporhamphus intermedius Hyl 176—187 8.92+1.01 2.22 1.68—2.76 2
il Spinibarbus sinensis SpS 195—318 8.09+1.10 1.81 1.59—1.99 4
Rhinogobius giurinus RhG 55 9.89 2.17 2.17 1
Total 2.49 183
, 17
1 , fit] (Saurogobio  (Cinygmina spp.) , O°N (3.96+3.53)%o0
dabryi) s 2.87 (n=4) 2.87,
(t= —4.7842, P<0.05) 2
46 , 15 ( 3) O"°N fir,  1.49, 4 ,
2.25%o( it Spinibarbus sinensis) 4.01, 2—4
—10.81%o( Siniperca kneri), 8.56%o, s 1 s 0.5

(6.94%1.44)%o
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Tab. 3  ¢"°N values and trophic levels of major fish species in the lotic waters of the upstream of the Daning River

Trophic level

Species Body length (0" N=£SD)%o n
range (mm) Mean Range
Trilophysa bleekeri 78—80 7.67+0.14 3.09 3.06—3.12 2
fifs Rhinogobius cliffordpopei 68—83 8.9240.72 3.46 3.25—3.68 3
fiff Hemibarbus labeo 125—258 7.02+0.40 2.90 2.82—3.07 4
Ongchostoma macrolepis 98—142 6.43+0.65 2.73 2.59—2.95 3
Siniperca kneri 177 10.81 4.01 4.01 1
#k Glyptothorax fukiensis 77—92 7.51£0.32 3.04 2.94—3.10 3
Paracobitis variegatus 92—115 7.49+0.74 3.04 2.80—3.33 5
Carassius auratus 87—176 5.404+2.08 2.42 1.99—2.86 2
Acrossocheilus monticolus 77—145 7.15£1.22 2.94 2.64—3.33 3
# Zacco platypus 80—135 6.93+0.60 2.87 2.58—3.03 6
Cyprinus carpio 210—234 6.10+1.18 2.63 2.38—2.87 2
Schizothorax prenanti 78—150 6.41+0.56 2.72 2.60—2.84 2
fit] Saurogobio dabryi 140—180 7.85+0.31 3.14 3.04—3.25 4
fit] Discogobio yunnanensis 98—125 5.27+0.44 2.38 2.24—2.58 5
il Spinibarbus sinensis 126 2.25 1.49 1.49 1
Total 2.87 46
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Fig. 2 Comparison of trophic levels of fish species in the downstream of the Daning River during different hydrological periods (for abbre-
viation see Tab. 2)
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THE ANALYSIS OF THE TROPHIC LEVELS OF THE MAJOR FISH SPECIES
IN THE DANING RIVER USING STABLE ISOTOPE TECHNOLOGY

DENG Hua-Tang" %, BA Jia-Wen" 2, DUAN Xin-Bin', ZHU Feng-Yue', LIU Shao-Ping',
SONG Ming-Jiang"? and CHEN Da-Qing'

(1. Scientific Observing and Experimental Station of Fishery Resources and Environment in the Upper and Middle Reaches of the
Yangtze River, Ministry of Agriculture; Yangtze River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Wuhan
430223, China; 2. School of Life Science/College of Animal Science and Technology, Southwest University, Chongqing

400715, China)

Abstract: In this study, we measured the stable nitrogen isotope ratios of the major fish species in the lotic reaches and
the impounded reaches of the Daning River to identify their trophic levels, and we compared the mean trophic levels of
several conspecifics in lentic waters during different hydrological periods. The results showed that the 6"°N values of
particulate organic matter (POM) fluctuated in a wide range and exhibited significant seasonal variation. The 6"°N va-
lues of species in the lentic downstream ranged from 4.54%o to 17.51%o, and the trophic levels of these organisms were
1.51—3.88 with an average of 2.49. In the upstream, the "°N values of fish species varied between 2.25%o and 10.81%o,
and their trophic levels were in the range of 1.49—4.01 with an average of 2.87. The fact that the mean trophic levels
were higher in the upstream than that in the downstream, which indicated that the fish tended to consume preferable
invertebrate in the lotic areas probably due to their high diversity and abundant biomass. The mean trophic levels of
conspecifics in the impounded waters were significantly lower in the flooding period than that in the non-flooding pe-
riod. This is most likely because the hydrological disturbance affected the intermediate predators. Another possibility is
that during the low-water period, the fish in the downstream need to forage for food at lower trophic levels because of
the intense competition. To improve the assessment of the trophic levels, we will need to determine the appropriate tro-
phic discrimination values and to establish an adequate isotopic baseline by repeated sampling of the baseline orga-

nisms.

Key words: Stable isotope; Daning River; Fish; Trophic level



