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Predicting local colonization and extinction rates of freshwater mussels based on
biological traits in a case of Lake Poyang
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Abstract: Freshwater mussels are one of the most endangered animal groups in the world. Testing the relationship between the traits
and the risk of extinction of freshwater mussels would greatly facilitate the conservation and management of freshwater mussels. Mus-
sels have unique life history. Since the glochidia of most mussels are obligate ectoparasites living on the fins or gill filament of host-
fishes, the dispersal between different local populations of mussels depends on the host movement. In this study, we calculated lo-
cal colonization and extinction rates for 39 mussel species sampled from 12 sites in the Lake Poyang basins, and used general linear
models of Akaike information criterion and Schwarz Bayesian Criterion to determine the relative importance of each biological trait in
local colonization and extinction rates. The result indicated that population structure and breeding time were the best predictors of
local colonization. Distribution density, reproductivity, locomotivity and conservation status were the best predictors of local extine-
tion rates. Local colonization and extinction rates of freshwater mussels were closely correlated with species biological traits and the
biological traits can be used to predict local colonization and extinction patterns. Overall, it indicated that those local populations
were becoming increasingly isolation and suffering an extinction crisis when the local extinction rates exceeded local colonization
rate. This study provides a theoretical and practical foundation to the maintenance of mussel populations and biodiversity conserva-
tion.
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Fig.1 Sampling sites in Lake Poyang drainage (1; Bali Lake in Jiujiang; 2: Shuangzhong Town;
3. Nankang Town; 4. Xinjian County; 5: Boyang River in De’an County; 6: Duchang County; 7: Wucheng Town;
8. Tujiabu; 9. Poyang County; 10: Gan River in Nanchang; 11 Xin River in Ruihong; 12. Xiebu)
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Tab.1 Base on AIC and SBC selection of models predicting local colonization and extinction rates
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Fig.3 Mean local colonization and extinction rates by different grades of mussel traits
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