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One of the main goals of evolutionary biology is to explain differences in species richness across
regions. Tropical mountains, specially in the Neotropics, have an enormous wealth of plant
species, with more than 45,000 species reported for the Andes alone. However, the causes of
this great diversification are not well understood. Most studies on Neotropical species have
searched for a general mechanism to explain species diversity, such as geological events during
the Miocene and Pleistocene glacial cycles. However, the opportunities for allopatric
divergence appear to have been affected by important biological factors, such as dispersal
ability and niche conservatism. Here we show two complimentary approaches to understanding
the causes of Neotropical diversification, using tree ferns (Cyatheaceae) as a study group. Little
is known about the drivers of speciation in ferns and even less is known about the demographic
dynamics of ferns in response to climate change. As a first approach, we used distribution
modeling to predict the historical distribution of cloud forests during the last 130 kyr, and
observed that these changes explain the spatial patterns of genetic diversity and demographic
history of the tree fern Alsophila firma (Cyatheaceae). As a second approach, we analyzed the
climatic niche of 171 species of Neotropical tree ferns using distribution modeling. This analysis
supports the idea that, as in many groups of plants and animals, altitude is one the most
important gradients explaining niche differentiation among species. Neotropical tree ferns can
be considered a mid-elevation group, with species diversification associated to niche
divergence into high- and low-altitude environments. Overall, these two complementary
approaches support climatic fluctuations and colonization of new environments as major
factors leading to differentiation in this group of plants.
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