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Abstract: In order to predict the future development trend of Coilia nasus and assess its impact on reservoir ecosystem in
the Three Gorges Reservoir, we primarily investigated the trophic level of C. nasus and other typically omnivorous and

carnivorous fishes, which were collected from the Caotang River and Daning River. Then, C. nasus, four fish species with
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similar trophic levels (i.e., Neosalanx taihuensis, Culter alburnus, Elopichthys bambusa, and Siniperca kneri) , and one
fish species with similar feeding characteristics ( i. e., Aristichthys nobilis) were chosen, and their trophic niche
characteristics were investigated based on the stable carbon and nitrogen isotope analysis. The results indicated that the
range of 8N value of C. nasus was 12.112%0—14.497%o, and its trophic level was calculated as 3.762+0.196 ( Mean=
SD), which was lower than that of N. tathuensis and higher than those of C. alburnus, E. bambusa, S. kneri, and A.
nobilis. The range of " C value of C. nasus was from —27.236%0 to —22.952%0, and its variation range of 8" C value was
less than that of A. nobilis and larger than those of N. taihuensis, C. alburnus, E. bambusa, and S. kneri. The distribution
frequency of 8" C value of C. nasus was unimodal , which was similar to that of N. taihuensis. These results clearly indicated
that C. nasus could consume a wide range of food sources in the Three Gorges Reservoir, and its feeding preference was
similar to N. taihuensis. Therefore, it was suggested that the higher trophic level of C. nasus might be due to the extensive
food sources and more abundant enrichment pathway of 8°N in the Three Gorges Reservoir. The results of trophic niche
analysis showed that the trophic niche breadth of C. nasus was narrower than those of E. bambusa and A. nobilis, and wider
than those of N. taihuensis, C. alburnus, and S. kneri. The results indicated that the C. nasus might not have a high degree
of specialization in the bait demand, and had strong adaptability to the reservoir ecosystem of the Three Gorges Reservoir.
Besides, the trophic niche overlap between C. nasus and other fish species with similar trophic levels was low, and there
was an obvious niche differentiation. Overall, our results suggest that there is a possibility of further expansion of C. nasus
population in the Three Gorges Reservoir, and these results will provide basis for understanding the adaptation strategies and

exploring the risk assessments of exotic fish species in the Three Gorges Reservoir region.
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Table 1 Basic data of all experimental samples

1 RERTEHE

Fig.1 The schematic diagram of sampling sites

Species Abbreviation  No. of samples (Mean=SD) (Moan+SD) Remarks

HAE IR Bellamya aeruginosa BeA 7 — — FLAWY)
U Pseudobrama simoni PsS 3 11.33+0.50 20.45+3.01 Z 3 P 1
% Hypophthalmichthys molitrix HyM 3 22.01+3.97 196.09+106.35  ZxEfwiH &
HRAE{S| L Spinibarbus sinensis SpS 4 19.55+2.20 185.25+69.56 B

% Aristichthys nobilis AN 15 29.72+10.36 541.75£622.18  ZEmAENH
W) Saurogobio dabryi SaD 4 11.03+0.66 23.31+3.20 Itk
FLRRHEFifh Pelteobagrus vachelli PeV 4 18.13+1.36 91.05+6.80 FEPE
KR Neosalanx taihuensis NeT 15 5.66+2.17 0.65+0.57 A1 A1
S Culter alburnus CuA 15 30.42+7.05 322.42+216.81 Ak
ZE B0 Culter mongolicus CuM 4 25.05+2.74 195.98+54.74 RN

i Elopichthys bambusa EIB 15 31.2+21.29 609.84+898.14  PIETE
KIS Siniperca kneri SiK 15 19.55+2.40 161.88+60.19 P

Bttt Coreius heterodon CoH 15 26.26+4.07 268.87+103.87  Z«Erik
SR Coilia nasus CoN 15 22.72+4.22 43.12£23.12 e P
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Fig.2 Trophic level comparison of C. nasus and the other 12 fish species from the Three Gorges Reservoir
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Fig.4 Frequency distributions of ' C values for C. nasus, N. taihuensis, C. alburnus, E. bambusa, S. kneri, and A. nobilis in the Three

Gorges Reservoir
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Fig.5 Trophic niche of C. nasus in the Three Gorges Reservoir
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Table 2 Trophic niche width and overlap area of C. nasus, N. taihuensis, C. alburnus, E. bambusa, S. kneri, and A. nobilis in the Three

Gorges Reservoir

. ) S B 5 oAy
, BRAES _ _ W IEARH US4 5 11 I
ik A T R N B v DM S TIPS
Soecies A7 T A C WEEITAR AR A (1 i
pecies TA R NR SFAc SEA, A & A
0A
ST Coilia nasus 5.553 4.284 2.385 2.185 2.261 —
KIMHAR . Neosalanx taihuensis 3.869 2.830 2.841 2.099 2.173 0.489
SHMESN Culter alburnus 4.691 3.908 2.153 2.108 2.104 0.354
% Elopichthys bambusa 9.708 3.378 3.892 4.460 4.480 0.433
KIRWR Siniperca kneri 3.591 2.079 2.785 1.573 1.575 0.232
B Aristichthys nobilis 17.937 6.955 4.685 8.103 8.047 0.000

TA B FR SN Total area of trophic niche; CR:3" C {HZ81H 8" C value variational range; NR: 3" N {EZE M 3'° N value variational range;
SEAc : K¢ 1E AR AERE 3] 1 X Sample size corrected version of the standard ellipse area; SEA} : DL A B0 %) o o A 5 v R Bayesian estimates standard
ellipse area; OA ; % 15 HoAt £ 238 32 4 25 B FE B I AL Overlap area of trophic niche between C. nasus and the other fish species
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Fig.6 Trophic niches of C. nasus, N. taihuensis, C. alburnus, E. bambusa, S. kneri, and A. nobilis in the Three Gorges Reservoir
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