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Despite the relative stability of tectonic plates during this 
slice of the recent geological record, Earth’s 
biogeographic profile may have been transformed as 
much during the quaternary as during any period in its 
history…….. 





Land bridges (and marine barriers) 



“Both eustatic and isostatic changes during the 
Pleistocene strongly influenced the distributions and 
diversity of biotas.” 
 





Climatic zone shifts 



During these glacial maxima, 
prevailing winds shifted.  
Moist air penetrated into the 
interior of most continents, 
causing wet (glacio-pluvial) 
conditions in regions that are 
now arid. 

 

The same climate patterns led 
now moist tropical regions to 
be drier during glacial 
maxima. 

Glacio-pluvial lakes 
of Western North 
America 



Monsoons 



Deserts 





Rainforest 





     Biogeographic dynamics of Pleistocene biotas were 
triggered by three environmental changes that occurred as 
a result of the glacial/interglacial cycle: 

1. Changes in the location, extent, and configuration of 
prime habitats. 

2. Changes in the nature of climatic and environmental 
zones. 

3. Formation and loss of dispersal routes. 

Biogeographic dynamics of Pleistocene Biotas 



The responses of biotas, long adapted to relatively stable 
and equable climates, also were of three types: 

  1. to move with their optimal habitat as it changed              
 location (latitude or altitude). 

2. Some species remained in place and adapted to 
 altered local environments. 

3. Some species underwent range reductions, and 
 many ultimately became extinct. 

Biogeographic responses to 
      Pleistocene climate cycles 



Vegetation zones 
in Europe during 
the last glacial 
maximum (Würm). 

The zones for 
most types were 
shifted to the 
south by 10° to 
20° latitude. 

In some cases, 
east-west 
mountain ranges 
blocked the 
southward range 
shift. 



In contrast, the “north-
south” mountain ranges 
and major rivers of North 
America made it easy for 
high latitude biomes to 
shift to the south, deep 
into subtemperate and 
subtropical latitudes 



Pollen profiles in the Andes Mountains of South America show 
how vegetation zones have shifted upward since the last glacial 
maximum. 

The increasingly warm climate has forced the retreat of the cold-
adapted vegetation found higher on the slopes.  Note the upward 
shift of most vegetation zones (and narrowing of highest zones). 

 



Note that in these widely separated 
regions, the elevation of the tropical forest 
decreased from about 28,000 B.P. to 
around 16,000 B.P., then began to 
increase.   



Despite these examples….it is in fact difficult to extrapolate 
trends in terrestrial paleoclimatology and to understand 
vegetational history merely by studying present day 
vegetation.  Responses to glacial conditions WERE NOT 
uniform, across the globe. 
 





In contrast, the “north-
south” mountain ranges 
and major rivers of North 
America made it easy for 
high latitude biomes to 
shift to the south, deep 
into subtemperate and 
subtropical latitudes 





Lodgepole Pine (Pinus contorta) 

White Spruce (Picea glauca) 
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..Thus, glacial reversals often caused decoupling of animal 
and plant communities in the subtemperate latitudes of the 
American West (30 - 40 degrees N latitude), for example, 
glacial and contemporary communities typically share less 
than one third of their plant species.  While biomes shifted in 
a somewhat predictable manner, the species composition of 
each system varied significantly, often with communities of 
one glacial stage often having no comparable analogue in 
the next.  



Dynamics of plant communities in 
the arid southwest  



Glacial effects on the distribution of montane  
Woodlands in the US desert southwest 





Aquatic systems 



Aquatic systems 
Proglacial and postglacial lakes 




