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Stable isotope ( °C and”°N) analysis of fish food web of the Xiaojiang Bay in

Three Gorges Reservoir
LI Bin"?, XU Dandan®, WANG Zhijian’, YUE Xingjian', ZHANG Yaoguang"*""

1 Key Laboratory of Sichuan Province for Fishes Conservation and Utilization in the Upper Reaches of the Yangtze River, School of Life Sciences, Neijiang
Normal University , Neijiang , Niejiang 641112, China
2 Key Laboratory of freshwater Fish Reproduction and Development ( Ministry of Education) , Southwest University, Chongqging 400715, China

Abstract; The Xiaojiang River is a tributary of Three Gorges Reservoir (TGR). In the past few years, the fish biodiversity
and resources in Xiaojiang Bay decreased due to anthropic activities such as dam construction, overfishing, and
environmental pollution. Therefore, it is vital to study the food web structure to understand the consequences of biodiversity
and resource changes in Xiaojiang Bay. The traditional gut contents analyses required many samples and do not always
reflect exactly the trophic relationships among organisms in the food webs. In the present study, the food webs structure in
Xiaojiang Bay were investigated during the dry and wet seasons in 2010 by using stable carbon and nitrogen isotopes. The
values of particulate organic matter ( POM) and periphytic algae samples varied from —23.33%o¢ to —21.05%0 ( mean
(-24.85+0.38)%0) from —25.13%o0 to —24.54%0( mean( —22.19+1.33)%o) for 8" C and 3.99%c—6.25%0 (mean (5.46+
1.29)%o0) \4.64%0—4.79%0( mean (4.71+£0.18)%o0) for 8°N, respectively. The fish food webs in the Xiaojiang Bay was
fueld by the primary producers (POM and periphytic algae) in both dry and wet seasons. Moreover, the terrestrial carbon
sources was an important supplementary carbon flow pathway for the fish food webs’ energy with the impoundment’s

processed of the TGR in wet season. There were three trophic groups for 17 fish species in Xiaojiang Bay including plant-
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based omnivorous, animal-based omnivorous and carnivores. An average trophic enrichment factor 3.4%o0 was used to
calculate the trophic levels based on average values for 8N among primary consumer ( sails and bivalve) and its diet. The
results indicated a food web having three TLs in dry or wet seasons in Xiaojiang Bay, which suggested that the aquatic
ecosystem has formed a relatively stable food webs structure in the early running period of the Three Gorges Project. Stable
isotope signatures suggested that the fish food web of Xiaojiang Bay passed on emerges from the primary producers to the
higher predators through four main trophic pathways. These findings have important implications for the fish resources’

management and the ecological restoration in Xiaojiang Bay and other tributaries in TGR.

Key Words: carbon and nitrogen stable isotope; food webs; Xiaojiang Bay; Three Gorges Reservoir
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Table 1 The 6*C and 65N values (mean+SE) of the primary producers and consumers in the Xiaojiang Bay
Lyjpa et Hi7KIH Dry season F7KI Wet season
Species Codes 53¢ (%o0) 8" N(%o) TP n 813C(%o) 8" N(%o) TP n
W% Primary producers
POM (Particulate organic matter) POM -24.54+0.79 3.99+2.02 3 -25.17+0.18 6.25+2.13 3
[E % #2K Periphytic algae P.algae  -23.33x0.61 4.64+0.75 3 -21.05+2.68 4.79+1.58 3
Fifi 4 A6 Plant
EH Xanthium sibiricum X.sibir ~ -27.87
W) B Setaria faberii S.faber -11.54
TZF MR Cynodon dactylon C.dacty  -12.62
JKA:HEH) Macrophyte (aquatic plant)
JKZE Polygonum hydropiper P.hydro  -29.6 1.42 1
FRHE TR Alternanthera philoxeroides A.philo  -29.35 1.10 1
ToBHESHY) Invertebrates
FWHYF Leander modestus L.modes  -23.62+0.11  13.50+0.65 3 -21.99 12.09 |
H AR Macrobrachium mipponensis M.mippo  -23.21+1.19  12.16+0.44 3
HIFEIRIR Bellamya aeruginosa B.aerug  -23.51£1.37 8.39+0.48 >30
KNSR Pomacea canaliculata P.canal  -22.96 8.05 >10
BTtk b Anodonta woodiana A.woodi  -27.18 9.18 1
12 Fish
9 Carassius auratus C.AU -23.07£0.74  11.03+0.87 2.78 3 -18.35+0.87 9.28+1.29 2.26 3
#8 Cyprinus carpio C.CA -24.58+1.18  10.89+1.01 2.74 3 -18.92+1.69 7.81£0.52 1.83 3
i Hypophthalmichthys molitrix H.MO -21.17 10.27 2.55 1 — —
85 Aristichthys nobilis A.NO -22.24 12.28 3.14 1 — —
IRHREY Squaliobarbus curriculus S.CU -21.64 9.72 2.39 1 — —
BB RIBE Spinibarbus sinensis S.SI -21.13 11.05 2.78 1 — —
S 1 # Erythroculter mongolicus E.MO -24.22+0.13  13.31£0.29 3.45 21 -22.62+0.59  12.42+0.56 3.19 3
FAMERA Erythroculter ilishaeformis E.IL -24.52£0. 29  13.04:0.25 3.37 3 -23.52 11.78 3.00 1
WA Saurogobio dabryi S.DA -26.8 12 3.06 1 -26.22 10.67 2.67 1
HEE#E Hemniculter tchangi H.TC -26.07 11.66 2.96 1 -24.94+0.17  11.35+0.38 2.87 3
£t Coreius heterodon C.HE — — =27.72+1.22  10.48+0.77 2.61 2
Ul Pseudobrama simoni P.SI -22.56£0.69  11.08+0.09 3.00 3 -26.59+1.48 7.07£0.25 1.61 3
R Squalulus argentatus S.AR -23.28+0.80  11.56+0.49 2.93 3 -19.91+£0.67  10.53+0.66 2.63 3
i Silurus asotus S.AS  -22.20:0.84  11.35:1.62  2.87 2 -19.73 9.99 247 I
TUIRE A Pelteobagrus vachelli P.VA -21.99+0.83 9.50+0.50 2.19 2 -22.98+0.21  11.80£0.32 3.00
JEBEH M Pelteobagrus nitilus P.NI -25.18+0.49  11.69+0.08 2.97 2 -25.81£0.46  12.18+0.45 3.11
KRS Siniperca kneri S.KN -22.96 13.65 3.55 1 -22.26 13.24 3.43 1.
x2 WAKHSFKPEAEEBFEYZ B EMELEAME T E ST
Table 2 The different organisms Variance analysis of between in dry season and wet season
2k Species onc o°N
S.S F P S.S F P
IR POM (Particulate organic matte) 0.61 0.62 0.586 7.68 0.59 0.476
Potential sources [ 25 w2k Periphytic algae 7.81 0.69 0.451 0.04 0.01 0.931
%% Consumers il C. carpio 33.46 17.02 0.023 4.61 1.27 0.316
il C.auratus 48.05 7.53 0.052 14.23 7.29 0.040
A S. argentatus 13.64 10.24 0.039 1.26 1.21 0.352
LUt P.simoni 24.40 6.09 0.067 24.10 223.92 0.000
P nitilus 0.40 0.91 0.441 0.24 1.18 0.386
FLIR B P.vachelle 0.98 1.35 0.355 3.11 29.05 0.025
it 1 E.mongolicus 3.72 6.48 0.061 4.88 6.73 0.063
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Fig.2 The food web structure’s model of the Xiaojiang Bay in Fig.3 The food web structure’s model of the Xiaojiang Bay in
the dry season the wet season
0 5 10 15 20 25
T T T T T 1
E.MO T
I { E.IL
S.KN —
H.TC
I C.CA
P.NI :l
H. MO :I_
S.CU
P.VA ——
S. AS
I P.SI
C. AU
S. AR
A NO ——
S. SL
B4 FHKEEETNIES 16 a2k s°C 65N EHRENS T
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