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Fig. 1 Sampling map for isotope investigation of aquatic organisms in Heishui River
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Tab. 1 The value of stable isotopes of Heishui River ecosystem (mean+SD)
Wb =F/KIH Wet season 7K #A Dry season 0] E 7K E&@ﬁ
Species FER cmg  aNmw TR PC0m oG feeding euild
WA A POM 18  —18.06+£3.68 4.06+1.16 18 —20.09+2.52  5.13+1.69
VIR PISediment 18 —10.29+4.31 4.51£1.30 18 —5.56+3.65  5.82+2.39
- H I Phytoplankton 18 —17.12+5.43  4.45+0.96 18 —18.32+5.18 5.77+1.49
i S Zooplankton 18  —22.5742.33  4.93+1.26 18 —19.76+4.79  7.28+1.64
B} % 7% Attached Algae 18 —18.99+2.76 7.01+1.83 18 —19.49+4.78  6.39+2.00
M A Y Hy grophyte 18  —29.29+2.30 5.89+0.80 18  —20.44+5.66 3.68+0.57
JEMIE4Zoobenthos 18 —21.84+1.80 8.37+1.91 18 —22.43+0.73  6.14+1.05
JE NG 18 Schizothorax wangchiachii 22 —21.81£0.92 11.62+1.40 21 —22.03+1.16 9.85+1.07 JiAf. FHEM
S HESS Zacco platypus 15  —20.34+1.41 11.88+0.85 10 —20.78£0.66 8.09+0.93 ™ LJZ. &M
WS Bk Schistura fasciolatus 24 21.5240.71 12.15+0.74 30 —21.86+0.65 10.41£1.39 JEHE. Z+tk
= M B4 Discogobio yunnanensis 9 —22.09+1.65 12.19+0.67 10 —22.74+0.85 10.31£0.63 JiAf. &tk
H %k Liobagrus marginatus 5 —21.15+0.82  12.60+0.23 5 —21.81£0.43 10.12+0.26 Al WA
41 BB # Paracobitis variegatus 20 —20.87+0.39 12.66+0.84 21 —21.1140.55 10.94+0.99 JEAfi. J4 &k
BV TE th Abbottina obtusirostris 15 —19.72£1.01 12.75£0.75 17 -19.87+1.00 9.27+0.89 JKAf. PIEME
HH LGB Glyptothorax sinensis 13 —22.19+0.88 12.45+0.39 9 —22.94+0.49 10.56+0.74 JEAG. JEYE
T 48 51 )5 85 Triplophysa anterodorsalis 8 —20.92+1.21  12.16+1.00 JERAR . AT
3 #8f Pseudorasbora parva —19.49+£0.80 12.59+1.05 hEE. eEtE
il Carassius auratus 4 —20.17+0.57 10.18+0.14 JEAT . A Ert
KM R Triplophysa dagiaoensis 21 20404501 10.69£2.73 JEHE. Z+ftk
Vet Misgurnus anguillicaudatus 5 —223+0.85 9.83+129 JERAN. Fearik
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Fig.2 6" °C and 6" N of Heishui River Ecosystem during the wet (a) and dry (b) season
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Zoop. Zooplankton; Zoob. Zoobenthos; Pava. Paracobitis variegatus; Scwa. Schizothorax wangchiachii; Abob: Abbottina obtusirostris;
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physa dagiaoensis; POM. Particulate Organic Matter; Sedi. Sediment; Phyt. Phytoplankton; Atal. Attached Algae; Hygp. Hygrophyte



6 KRR Y R

2026, 50(4): 042604

(TL.g j 5y=2-96£0.41, TLjs 4 =3.09£0.31)« 4L /2 &l
i (T g 7=3.2620.25, TLjs j 35y=3.4120.29). =
LA (TL 4 g 7=3.1240.20, TLys y=3.23+0.19),
HE S (TL 4 g y=3.2040.12, TLs j17=3.30£0.22)
F 80 (TL 4 5=3.24%0.07, TLp j5=3.17+0.08)5F%
) E FRRAEA R 21 TC 83 V22 7 (P>0.05) .

®2 FRARHESTRFELHRERIRE

Tab. 2 Stable isotope values across sampling sites and seasons

. 5°C (%o) 5N (%)
i K Hik W] FAW RO
Wet season  Dry season  Wet season  Dry season
S1 -21.58+0.80 —20.66+1.32 11.44+0.86 9.43+1.17
S2 -21.2940.69 —21.35+1.02 12.79+0.60 10.29+1.11
S3  -20.85+1.72 —22.15+1.03  12.30+1.06 11.05+0.94
S4  -21.12+1.03 -21.29+0.58 12.44+0.81 10.92+1.09
S5 -20.75£1.58 -20.69+1.17 12.43£1.05 9.99+0.64
S6  -20.87+0.96 -21.72+1.08 11.84+1.00 9.83+0.96
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**indicates a very significant seasonal difference in trophic level (P<0.01)
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Tab. 3 Trophic structure indicators of fish communities during the wet and dry seasons
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SEASONAL VARIATION IN FISH TROPHIC STRUCTURE OF THE HEISHUI RIVER
BASED ON CARBON AND NITROGEN STABLE ISOTOPES

2

LI Wen-Jing"’, LI Bo"?, HU Fan-Xu"” and JIANG Wei"

(1. National Engineering Research Center of Eco-Environment in the Yangtze River Economic Belt, China Three Gorges Corpora-
tion, Wuhan 430014, China; 2. Hubei Key Laboratory of Three Gorges Project for Fish Resource Conservation, Chinese
Sturgeon Research Institute of China Three Gorges Corporation, Yichang 443100, China)

Abstract: To investigate the characteristics and seasonal variations of the aquatic food web in the Heishui River Basin,
fishery resources were collected from different river sections in July (wet season) and November (dry season) of 2024.
Based on the carbon and nitrogen stable isotope values of the main consumers and prey organisms, the SIBER model
was used to analyze the seasonal differences in fish trophic levels and community trophic structure. The 6"°C values of
organisms ranged from —20.45%o to —5.27 %o in the wet season and and from —29.40%o to —1.12%o in the dry season;
5°N values ranged from 0.88%o to 14.68%o in the wet season and from 0.87%o to 12.66%o in the dry season. The trophic
level of fish ranged from 1.817 to 3.918, with no significant overall difference between the wet and dry seasons
(P>0.05). However, significant seasonal variations occurred in certain species: the average trophic level of Abbottina
obtusirostris and Zacco platypus was significantly higher in the wet season (P<0.001), whereas that of Schistura fascio-
latawas was significantly higher in the dry season (P<0.01). These findings reflect species-specific adaptations to
seasonal hydrology and food resource changes. Trophic structure indices (NR, CR, TA, CD, MNND, and SDNND)
were generally higher in the dry season, indicating a more diverse basal food source, more distinct trophic niche diffe-
rentiation, higher community diversity, weaker interspecific trophic competition, and lower trophic redundancy during
the dry season. These results provide a case reference for food webs research in mountain river ecosystems and offer a
theoretical basis for ecosystem health assessment and targeted conservation management of the Heishui River.

Key words: the Heishui River; Food webs; Stable isotopes; Fish; Trophic structure; Seasonal variation
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