Global biogeographical regions of freshwater fishes
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Abstract

Two centuries ago, early biogeographers outlined six major biogeographic regions (Nearc-
tic, Neotropical, Palearctic, Ethiopian, Oriental and Australian) on the basis of the distri-
butions of organisms across continents. During recent years, these major regions have been
confirmed by an upsurge in bioregionalisation studies. However, this upsurge befell exclu-
sively on terrestrial vertebrates, which represent but a fraction of continental organisms.
Here, we propose to investigate global biogeographical regions for a group of organisms with
very peculiar and limited dispersal abilities: freshwater fishes. We define for the first time the
hierarchy of kingdoms, regions and subregions of freshwater fishes by applying network meth-
ods on the recently published global database on freshwater fish occurrence. We compare
freshwater fish regions to the well-known regions of other groups and discuss the processes
that generated the observed regions. Specifically, we investigate transition zones between
regions in order to determine whether freshwater fish were subject to the same processes
of vicariance-dispersal as other continental life forms. Our results suggest that freshwater
fish regions were shaped by similar events of vicariance and geodispersal than other groups
but with freshwater-specific processes of isolation that led to extremely high degrees of en-
demism, specific boundary locations, and limited extent of transition zones. The extremely
high endemism and diversity of freshwater fish regions urges their high vulnerability, and we
show here, by comparing the historical (exluding introduced species) versus current (includ-
ing introduced species) regions the consequences of the current global and massive rates of
species introductions.
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