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Abstract: The middle and lower reaches of the Yangtze River host a significant concentration of freshwater lakes
in China, where biodiversity faces serious threats from long-term river-lake disconnection. Although previous
studies have explored the effects of disconnection on aquatic biodiversity, few have focused on long-term changes
in the taxonomic distinctness of mollusk communities. To address this gap, this study investigated seven
representative lakes (five disconnected and two connected) in the region, comparing historical and contemporary

data to evaluate changes in taxonomic distinctness indices of mollusks. Results showed a marked decline in total
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species richness, from 152 to 83 species, with average richness per lake decreasing from 57.7 to 30.1 (a 47.8%
reduction). From historical to contemporary periods, the average taxonomic distinctness (A*) and variation in
taxonomic distinctness (A*) remained relatively stable for overall mollusks, gastropods, and bivalves, except for
a significant increase in gastropod A*. Compared to connected lakes, disconnected lakes exhibited more
pronounced changes in A* and A*: A* increased significantly for overall mollusks (t = -3.551, p = 0.024) and
gastropods (¢ = -2.774, p = 0.050), while A* decreased significantly for overall mollusks (t = 2.297, p = 0.083).
In funnel plots based on A* and A*, disconnected lakes mostly fell within the 95% confidence interval, whereas
connected lakes lay outside it. The observed increase in A* and decrease in A* in disconnected lakes were
primarily driven by the loss of congeneric and endemic species—particularly within genera such as Sinotaia,
Cipangopaludina, Lamprotula, and Aculamprotula. The decline of these endemic taxa from families Viviparidae
and Unionidae should be considered a critical warning of biodiversity loss due to river-lake disconnection. These
findings offer a scientific basis for mollusk resource management, biodiversity conservation, and ecological
restoration of lakes in the middle and lower Yangtze River under sustained disconnection conditions.
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Tab.1 Number of orders, superfamilies, families, genera, and species in molluscan communities across seven lakes during historical

and current periods.
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Fig.1 Number of species, average taxonomic distinctness index (A*), and variation in taxonomic distinctness index (A*) in seven

lakes during pre- and post- disconnection periods.
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Supplementary Fig.1 Number of species, average taxonomic distinctness index (A*), and variation in taxonomic

distinctness index (A”) in five lakes during pre- and post-disconnection periods.



