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BACKGROUND AND AIMS

Cyprinus carpio is one of the world’s most
damaging invasive freshwater fish species. Native to
Eurasia, it has spread globally through human-
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Model performance evaluated using Area Under the
curve (AUC) and Person correlation coefficient (Cor).
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assessed using species distribution models (SDMs). e o Maximum Entropy e model
Given that its establishment poses a serious threat Topography (MaxEnt) Ensemble mo e>
to aquatic biodiversity and water quality worldwide, Elevation NA
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effective conservation and management. Human footprint NA (RF)

1.Predict the global distribution of C. carpio and
determine the main environmental factors driving
its spread.

2.ldentify climatically and ecologically suitable areas
for C. carpio.
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DISCUSSION

The predicted environmental responses were consistent with the known ecology of
C. carpio. Moderate-warm temperatures and stable water availability likely favor
growth, feeding activity, recruitment, and reproductive success, whereas extreme
climatic conditions may constrain establishment.

Human activities appear to play a critical role in shaping the global spread of C.
carpio. Aquaculture, recreational fisheries, and intentional or accidental
translocations can facilitate dispersal beyond natural pathways and promote
colonization of new freshwater systems.

Mismatches between occurrence records and predicted suitability indicate that
current distributions may also reflect introduction history, artificial habitats, and
sampling effort, rather than environmental suitability alone.

The identification of suitable regions with limited current records suggests that
future expansion remains likely, underlining the need for preventive monitoring and
management strategies focused on high-risk areas.

CONCLUSIONS

While macroclimatic factors structure C. carpio ecological niche,
human activities strongly allow it to overcome natural dispersal
barriers and establish populations far beyond its climatic limits.

Effective management of C. carpio requires a shift beyond
climate-only approaches towards integrated strategies that
explicitly include human water manipulation and connectivity to
disrupt spawning and reduce establishment success.

Continued improvements in data quality and spatial coverage are

essential in under-sampled regions, to increase the robustness of
future global invasion assessments.
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