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Abstract: The topmouth gudgeon (Pseudorasbora parva) and goldfish (Carassius auratus), two small om-
nivorous freshwater fishes, have been introduced into many countries by human activities during recent
years. Wide and severe ecological harm has resulted from the pathogens that these fishes carried and from the
extremely large populations of these fishes. Based on data from a large number of distribution points system-
atically identified by our long-term sampling survey and from the FishBase, and on high-resolution environ-
mental data, we used Maxent to obtain the first prediction of the potential global distribution of the two
fishes. The results of the study suggest that the topmouth gudgeon and goldfish have an extremely wide po-
tential range in the world and that this is especially the case for the goldfish. In fact, all continents except
Antarctica include many potential habitats for the two fishes. Accordingly, these two fishes may spread more
widely and create more serious danger to the aquatic ecosystem in the future as human activities continue to
expand. Especially, the Mississippi valley in the middle part, and the eastern and southern coasts of the
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United States of America, region from Seattle to Vancouver of Canada will be the areas of the topmouth
gudgeon with highly potential invasive risk. And those areas for goldfish will be the countries of Argentina
and Brazil in South America, Guinea and Cameroon in West Africa. Our results also suggest that the use of
Maxent with comprehensive distribution data and high resolution environmental data represents a new and
valid method for obtaining early warnings serving to prevent the danger of biological invasion.
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Fig. 1 The results of the potential habitat prediction of Pseudorasbora parva (A) and Carassius auratus (B) in the world
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Carassius auratus
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Appendix I The name and description of WorldClim data
fHY Code EAC/TE D Data description
BIO1 IR Annual mean temperature
BIO2 SRR A2 Mean diurnal range

(B &R B BRI F)25) (Mean of monthly (max temp—min temp))

BIO3 R Isothermality (BIO2/BIO7) (* 100)
BIO4 W Z=T AL Temperature seasonality (standard deviation *100)
BIOS el F B i Max temperature of warmest month
BIO6 T R 5 Min temperature of coldest month
BIO7 i A B Ve Temperature annual range (BIO5-BI06)
BIO8 IRt 2 B Mean temperature of wettest quarter
BIO9 B R G S R SN WL Mean temperature of driest quarter
BIO10 g H i Mean temperature of warmest month
BIO11 A 3 Mean temperature of coldest month
BIO12 KR Annual precipitation
BIO13 R ] e Precipitation of wettest month
BIO14 T T4 A R Precipitation of driest month
BIO15 FET WA Precipitation seasonality (coefficient of variation)
BIO16 S = R Precipitation of wettest quarter
BIO17 TR W Precipitation of driest quarter
BIO18 B2 IR Mean temperature of warmest quarter
BIO19 A ZF TR E Mean temperature of coldest quarter
Tmeanl—12 112 Average monthly mean temperature
Tminl—12 1-12 A /Mg Average monthly minimum temperature
Tmax1-12 1-12 A F K% Average monthly maximum temperature
Precl-12 1-12 H P % & Average monthly precipitation
Alt [y Altitude (elevation above sea level)
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