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Chap. 9: Glaciation and Biogeographic 
Dynamics of the Pleistocene 





Phanerozoic 
 
 
 
Cenozoic 
 
 
 
Pliocene & 
Pleistocene 
 

Global temperatures: 



1.  Variation in radiation emitted by the sun 

2.  Variation in atmospheric properties that 
      reflect/absorb solar radiation 
        -volcanoes / asteroid impacts 
 
3.  Changes in Earth surface properties 

  -soil, vegetation, snow, ice, water 
 
4.  Plate tectonics 
       -arrangement & location of continents 
 
5.  Changes in geometry of Earth’s orbit 

Causes of temperature fluctuations  
Throughout the Phanerozoic Eon 











Causes of temperature fluctuations  
(i.e. glacial cycles)  
throughout the Pleistocene 
 
 

Changes in solar radiation 
 
 
Milankovitch cycles 
 
  – Eccentricity [~96,000 year cycle] 
 
  – Axial tilt (obliquity) [~41,000 year cycle] 
 
  – Precession [~22,000 year cycle] 



Milankovitch cycles – Eccentricity 



Milankovitch cycles – Obliquity 



Milankovitch cycles – Precession 



96,000 year cycle 

41,000 year cycle 

22,000 year cycle 



Albedo (radiation reflected) 
 
- Positive feedbacks also contribute to cooling trend 



Extent of Pleistocene glaciation 

















Effects on non-glaciated areas 
 
 
   
  -Temperature fluctuations 
 
  - Sea level changes 
 
  - Climatic zone shifts 



The steep thermal gradient from frozen poles to warm 
equator that now characterizes our global climate is a 
relatively recent phenomenon.  Equatorial regions have 
always been tropical as they are today, but latitudinal 
gradients in temperature were much less pronounced. 





During the 
Pleistocene, 
climates were 
influenced far 
south of the 
glaciers. 

This figure 
indicates that many 
unglaciated 
regions of North 
and South America 
were from 4 to 8°C. 
cooler in the 
Pleistocene than 
they are today. 



Estimated average 
global air 
temperature over 
the past 850,000 
years. 

 

Note that we are 
currently in a very 
warm interglacial 
period.  In general, 
interglacials tend to 
be brief in duration. 

Temperature 

. 





This cooling trend seems to have been halted and reversed 
over the last fifty years, apparently by anthropogenically-
induced warming. 

 



Sea level changes (eustatic change) 





Sea level changes (isostatic change) 



Sea level changes 

Phanerozoic 
 
 
 
Pleistocene 
 
 
 
140 ky BP 


