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Abstract

Despite a broad consensus that biodiversity increases towards the equator, with temper-
ature and precipitation, there is no consensus on the underlying mechanisms. While species
richness tells about the contemporary mechanisms of coexistence, it is still unknown to what
extent local species richness is constrained by regional species richness. The challenge arises
from multiple hypotheses making the same predictions. It is possible however that the in-
vestigation of multiple aspects of the distribution of evolutionary history solves this issue.
Importantly, at biogeographical scale, phylogenetic diversity tells us a lot about the diversifi-
cation processes responsible for the regional species pool. Here, we analyse how phylogenetic
diversity and species-level diversification rates of all mammals, birds and amphibians re-
late to primary productivity at global scale. We show that the evolutionary history of the
three groups is strongly influenced by primary productivity but they differ in their response.
For amphibians, highly productive sites do contain close relatives, while the most distinct
and diversifying species are mostly in North America, Europe and Australia. For birds and
mammals, there is a lower than expected species-level diversification rate in high productiv-
ity sites. We hypothesize that regional density-dependence diversification with early filling of
ecological space by ancient radiations in their regions of species origin might have produced
this relationship. Low productivity areas with high diversification rates are instead charac-
terised by strong climatic fluctuations from the Pliocene to the present suggesting that past
climate dynamics has had a major role for today’s diversity patterns.
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