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Phylogeography integrates biogeography and genetics to study in greater detail the lineal history of a ‘
species in context of the geoclimatic history of the planet. An example study of poison frogs living in the ‘
South American neotropics is used to demonstrate how phylogeographers combine genetics and
paleogeography to piece together the ecological history of organisms in their environments. Several major
geoclimatic events have greatly influenced the biogeographic distribution of organisms in this area,
including the isolation and reconnection of South America, the uplift of the Andes, an extensive Amazonian
floodbasin system during the Miocene, the formation of Amazon drainages, and dry-wet climate cycles
| throughout the Pliocene (_#T1H) to Pleistocene (##71H) epochs.

Using this contextual paleogeographic information the authors of this study proposed a
null-hypothesis that assumes no spatial structure and two alternative hypothesis involving dispersal and
other biogeographic constraints. The phylogeographers visited the ranges of each frog species to obtain
tissue samples for genetic analysis; researchers can also obtain tissue samples from museum collections.

The evolutionary history and relations among different poison frog species is reconstructed using
phylogenetic trees derived from molecular data. The molecular trees are mapped in relation to
paleogeographic history of the region for a complete phylogeographic study. The tree shown in the center
of the figure has its branch lengths calibrated to a molecular clock, with the geological time bar shown at
the bottom. The same phylogenetic tree is duplicated four more times to show where each lineage is

distributed and is found.

The combination of techniques used in this study exemplifies more generally how phylogeographic
studies proceed and test for patterns of common influence. Paleogeographic data establishes geological |
time records for historical events that explain the branching patterns in the molecular trees. This study
rejected the null model and found that the origin for all extant Amazonian poison frog species primarily
stem from fourteen lineages that dispersed into their respective areas after the Miocene floodbasin receded.
Regionally based phylogeographic studies of this type are repeated for different species as a means of
independent testing. Phylogeographers find broadly concordant and repeated patterns among species in
most regions of the planet that is due to a common influence of paleoclimatic history.
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