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Biogeography

Changes in the Tropics LGM-Present, Two 
important biogeographicalissues related to 

Quaternary Climate Variability

This Time: Two Important Issues of 
Pleistocene-Holocene Climate Change
ÅThe Refuge Hypothesis of Neotropical

Biodiversity
ïExplanation (theory) of neotropicalbiodiversity
ÅOrigin and development

ÅTests and applications

ïImplications for conservation activites

ÅPleistocene-Holocene large-mammal extinctions 
in the Americas and the Overkill Hypothesis
ïHuman impact on continental-scale biota

First: Altitudinal Zonationof Bird 
Communities ςEastern Arc, Tanzania

Thank you, Jenna!

Methods  by Jenna

The authors conducted censuses of the forest bird communities in 20 hectare areas at nine elevations from 400 ï1800 m on the Udzungwa

Mountains. They also took observations of birds and clustered them into 32 data points at 50 m intervals from 300 ï1850 m. Theyused 

both sets of data to cluster the data using similarity indices with a method called the chronological clustering method, using aspatial rather 

than temporal scale to analyze the data. 

Major Question of Biogeography and 
Ecology

ÅWhy are the neotropics
so rich in species?
ïNeotropical(Central and 

South American) forests 
harbor more plant species 
than the tropics of Asia and 
Africa combined.

ïLatitudinal gradient in plant 
and animal species 
diversity
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Biodiversity of Neotropics- Theories

ÅWhy are the neotropicsso rich in species?
ïNeotropical(Central and South American) forests 

harbor more plant species than the tropics of Asia 
and Africa combined.

ïLatitudinal gradient in plant and animal species 
diversity

Latitudinal Gradients in Species Diversity

Vascular Plants

Alpha, Beta, 
Gamma 

Diversity and 
Processes that 
establish and 

maintain 
biodiversity

SEE LINK ON CLASS WEB PAGE:
Hill, J.L. and R.A. Hill. 2001. Why are 
tropical rain forests so species rich? 
Classifying, reviewing and evaluating 
theories. Progress in Physical Geography 
25:326ς354

Eleven Basic Theories

Hill, J.L. and R.A. Hill. 2001. 
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Pleistocene RefugiaςHaffer1969 Geographic Modes of Speciation
Å All because of some sort of isolation, reduced gene flow between 

populations, and different selection pressures.
Å Allopatricspeciation

ï an evolutionary process in which one species divides into two because the 
original homogenous population has become separated and both groups 
diverge from each other.

Å Peripatricspeciation
ï special version of the allopatricspeciation mode and happens when one of 

the isolated populations has very few individuals.

Å Parapatricspeciation
ï There is no specific extrinsic barrier to gene flow. The population is 

continuous, but nonetheless, the population does not mate randomly but 
individuals are more likely to mate with their geographic neighbors than with 
ƛƴŘƛǾƛŘǳŀƭǎ ƛƴ ŀ ŘƛŦŦŜǊŜƴǘ ǇŀǊǘ ƻŦ ǘƘŜ ǇƻǇǳƭŀǘƛƻƴΩǎ ǊŀƴƎŜΦ 5ƛǾŜǊƎŜƴŎŜ Ƴŀȅ 
happen because of reduced gene flow within the population and varying 
ǎŜƭŜŎǘƛƻƴ ǇǊŜǎǎǳǊŜǎ ŀŎǊƻǎǎ ǘƘŜ ǇƻǇǳƭŀǘƛƻƴΩǎ ǊŀƴƎŜΦ

Å Sympatric speciation
ï does not require large-scale geographic distance to reduce gene flow between 

parts of a population.

Speciation

GREAT WEB SITE: http://evolution.berkeley.edu/evosite/evo101/VSpeciation.shtml

Haffer1969

ÅάŘǳǊƛƴƎ ǎŜǾŜǊŀƭ ŘǊȅ ŎƭƛƳŀǘƛŎ ǇŜǊƛƻŘǎ ƻŦ ǘƘŜ 
Pleistocene and post- Pleistocene, the 
Amazonian forest was divided into a number 
of smaller forests which were isolated from 
each other by tracts of open, nonforest 
vegetation. The remaining forests served as 
"refuge areas" for numerous populations of 
forest animals, which deviated from one 
another during periods of geographic 
ƛǎƻƭŀǘƛƻƴΦέ 


