Successful introduction of the Eurasian Tree Sparrow
in Australia and North America

PRI A

Institute of Zoology, Chinese Academy of Sciences

2025.12.16






Human activities -- primary driver behind the global species invasion

Native continents

80 gp 40 2

NA
Age of Discovery Introduced continents



Biological invasions bring hazards
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How exotic species become invader
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Invasion history of Eurasian Tree Sparrow

Distribution of the Eurasian Tree Sparrow

.......

Country unit

SINGAPORE

TAIWAN, PROVINCE OF CHINA
BERMUDA

PHILIPPINES

AUSTRALIA Victoria
AUSTRALIA New South Wales
NEW ZEALAND

UNITED STATES Missouri
HONGKONG

UNITED STATES Kentucky
ITALY

Year
1600
1728
1800
1850
1863
1864
1868
1870
1878
1889
1890



Invasion history of Eurasian Tree Sparrow

Records of the Eurasian Tree Sparrow in North America and Australia



How did tree sparrow invade successfully?



How tree sparrow invaded successfully
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Population diverged follow introduction history
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Where introduced populations come from
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Founder events left footprints on genome

Historical N,

Nucleotide diversity
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Founder events left footprints on genome

Fration of runs—of-homozygosity @
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Niche conserved between native and Introduced
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Active maintain of ancestry polymorphisms
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Active maintain of ancestry polymorphisms

Climate
adaptation
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Active maintain of ancestry polymorphisms

Climate adaptation loci inherited from ancestors may facilitate the tree sparrow's successful introduction
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Integrate genetic and migration to predict potential of invasion
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Native genotype-climate association

Y, Introduced genotype-climate association

M\

Genetic composition

Genetic composition

Genetic offset framework

Climate

Forward CC

Migration

Climate

18



Integrate genetic and migration to predict potential of invasion
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Conclusions

For tree sparrow’s successful introduction
* Purging effect helped remove deleterious mutations, fitness increased
* Climatic niche conserved

* Climate adaptation loci inherit to introduced populations under balancing selection
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