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Abstract: Abstract: To investigate the trophic niche characteristics of fish in regulated lakes under water level
fluctuations, Hongze Lake was selected as the study area. Carbon and nitrogen stable isotope techniques were
employed to analyze the trophic levels, trophic niche widths, niche overlap, and major food sources of six common
benthic fish species—Cyprinus carpio, Pelteobagrus nitidus, Hemibarbus maculatus, Pelteobagrus fulvidraco,
Saurogobio dabryi, and Paracanthobrama guichenoti—during the low-water period (July) and the high-water
period (November). The results indicated that the average trophic levels of all six benthic fish species ranged from
2.43 to 3.65, classifying them as mid-trophic level organisms. However, significant interspecific and inter-period
(between water-level periods) differences were observed in their 8'*C—3'"N spatial distributions, trophic levels, and
resource use patterns. Distinct trophic niche characteristics were exhibited by the six fish species across the two
periods. Specifically, the trophic niches of S. dabryi and P. guichenoti expanded significantly during the high-water
period, indicating trophic niche expansion; the trophic niches of P. nitidus and P. fulvidraco contracted overall,
showing trophic niche compression; whereas H. maculatus maintained relatively stable trophic niche widths
between the two periods but displayed trophic niche shifts. Niche overlap analysis revealed that trophic niche
overlap among benthic fishes was highly asymmetric during the low-water period, implying stronger potential
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interspecific competition, while niche overlap became more symmetric during the high-water period, indicating a
reduction in competitive pressure. These findings suggest that water level fluctuations, by altering habitat
conditions and food resource patterns, exert a significant impact on the trophic niche structure and interspecific
relationships of benthic fishes in Lake Hongze. This study provides valuable insights into fish resource use and
coexistence mechanisms under water level fluctuations, and offers scientific guidance for the conservation of fish
resources in regulated lakes.
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Fig. 1 Sketch map of Hongze Lake and the distribution of sampling sites
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Tab. 1 6"3C and &"°N values and trophic positions of six benthic fish species in Hongze Lake
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Fig. 2 Individual 8"*C and 8"N values with the corresponding standard ellipse area corrected (SEAc, %0%)
for six benthic fish species in Hongze Lake during low-water period (A) and high-water period (B)
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Fig 4. Posterior distribution of the directional niche overlap probabilities (%, mean and 95% credible interval) at a 95% core niche
region (o = 0.95) of the six benthic fish species during low- (A) and high- water (B) periods in Hongze lake. Solid lines represent mean
overlap probabilities, while dashed lines indicate the 95% confidence intervals. Colorful plots indicate the probability that the 95% core

niche region of a species (rows) is contained within that of another species (columns).
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Tab. 2 Mean percentage contributions (95% credibility interval) of 12 potential food sources to the diets of six benthic fishes in
Hongze Lake as analyzed using Bayesian stable isotope mixing model
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