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L10. Evolutionary Biogeography

Kinds of geographical distributions 

endemic

disjunctendemic

Pigeons have a cosmopolitan distribution
Toucans have restricted distributions
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The six main faunal regions of the world, based on the 
distribution of animals, and particularly of birds and mammals 

The discontinuity between the Australian and Oriental regions is
called the Wallace’s line

The six main floral regions of the world, based on the 
distribution of angiosperms (flowering plants)
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Simpson’s index of biogeographical similarity: 
N1 = number of taxa in the area with smaller n taxa
N2 = number of taxa in the other area
C = number of taxa in common between the two areas

Simpson‘s index = C/N1

Faunal similarity is often given as (C/N1) x 100

Ecological characteristics of a species limit its 
geographic distribution range
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Dispersal biogeography: dispersal abilities/opportunities 
of a species limit its geographic distribution range too

Various dispersal routes might have been followed in the 
biogeographic history of a species.            

Simpson distinguished dispersal by means of 

corridors,                           filter bridges,               sweepstakes

Because the environment has changed a lot over time, history, 
ecology and dispersal interact to determine species‘ ranges
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Maximum extent of Quarternary ice-sheets in the Northern Hemisphere 
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The ice ages affected climate worldwide: The maximum extent of ice and 
permafrost at the end of the last ice age 20,000 yr BP. The lowered sea level, 
large deserts and main blocks of tropical forest are indicated.

Glacial refugia and postglacial recolonization of the 
North

Three paradigm postglacial colonizations from southern Europe deduced from 
DNA differences for the grasshopper, Chorthippus parallelus, the hedgehog, 
Erinaceus europeus/concolor, and the bear, Ursos arctos.                                 
The main refugial areas, Iberia, Italy, the Balkans and Caucasus, contributed 
differently to the repopulation of northern parts.
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Glacial refugia and postglacial recolonization of the 
North are reflected in current distribution patterns of 
genetic lineages within species, and sometimes sister 
species

However, the molecular clock suggests that species splits are usually a 
lot older than the beginning of the last uce age, e.g. 3 million years in 
the case of the hedgehog 

Erinaceus concolor

Erinaceus europaeus
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Many species have 
migrated from 
similar glacial 
refugia and form 
hybrid zones where 
the different clades
meet in rather 
similar areas. Such 
areas where several 
species form hybrid 
zones are called 
suture zones

Suture zones

Evolutionary biogeography can also rule out 
geographical causes for diversity

The case of the Anoline lizard 
radiation on the Greater 
Antilles
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The distribution of adaptive phenotypes over islands is predominantly explained 
by repeated ecological differentiation within islands, rather than by vicariance or 
dispersal between islands 

Other species radiations are more strongly determined by 
dispersal, or by an interaction of local diversification and dispersal
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Vicariance biogeography

Plate tectonics (“continental 
drift”). 

(a) The movements of the 
continents during the past 200 
million years. 

(b) The positions and direction 
of movement of the main 
tectonic plates today 
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Alfred Wegener and Plate Tectonics 

Alfred Wegener and the early palaeoenvironmental
evidence for Plate Tectonics 
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Palaeontological evidence for the existence of 
supercontinents

Dispersal and vicariance (range splitting) can be alternative hypotheses 
to explain the biogeography of a group and tests are required to
determine the fit of their predictions with observed patterns  

The most common way of testing the 
predictions made by the alternative 
hypotheses is by means of building
area cladograms

Multiple area cladograms can be compared
for congruency, or individual area
cladograms can be dated with a molecular
clock
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The first rough test is to see whether the branching order in the 
area cladogram is consistent with the vicariance hypothesis

Sequence and time-scale for the break-up of Gondwanaland
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(a) Area cladograms of recent and fossil marsupials. (b) Area 
cladograms of five other taxa with confruent biogeographic
distributions
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Faunal interchange 

The great American faunal interchange: after >100 million years of 
separate evolution, the North and South American continents became 
connected through a land bridge about 3 million years ago. Two very 
different mammalian faunas interchanged members.

The great American faunal interchange

The South American fauna was dominated by marsupials, 
xenarthrans (armadillos, sloths, anteaters), and 
ungulates. After the faunal interchange it became
distinctly North American and several conspicuous South 
American species disappeared
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Similar fractions of species moved into both directions, but NA 
contained more species to begin with than SA, and the species of NA 
origins speciated more

Similar fractions of species moved into both directions, but NA 
contained more species to begin with than SA, and the species of NA 
origins speciated more



18

One of several hypotheses is that NA mammals had evolved in a more 
competitive environment and had evolved larger brains (Jerison 1973) 

However, this is just a 
hypothesis, and the
reasons for the
differential speciation
rates are not known.

The relationship between different explanatory 
dichotomies in Biogeography 
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