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Glaciation and 
Pleistocene
MODULE 09: GLACIATION AND PLEISTOCENE
UNIT 2: HISTORICAL BIOGEOGRAPHY

Objectives

 After this series of lectures you should be able to: 
 Define terms. 
 Discuss the causes of glaciation. 
 Describe the glaciation events associated with the 

Pleistocene. 
 Explain the biological and ecological responses to 

glaciation.  
 Discuss the different refugia hypotheses. 
 Describe the extinctions that occurred at the end of the 

last glacial cycle and explain the possible causes. 
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Glaciation

 Often associated with landmasses over and near the poles
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Pleistocene glaciation 

 Not caused by drifting continents
 Not caused by changes in solar output 
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Pleistocene glaciation

 Milankovitch cycles
 Eccentricity -- 100,000 year period

 Obliquity -- 41,000 year period

 Precession -- 22,000 year period 
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Pleistocene glaciation

 Feedback
 Ice and snow increase reflectance (albedo) decreases solar heating.

 Melting of ice and glaciers- very fast driven by buildup of greenhouse 
gases (carbon dioxide and methane) 

Pleistocene

 Several glacial – interglacial cycles
Glacial Interglacial Time

Wisconsin 12,000-110,000 BP

Sangamon 110,000-130,000 BP

Illinoian 130,000-200,000 BP

Yarmouth 200,000-300,000 BP

Kansan 300,000-455,000 BP

Aftonian 455,000-620,000 BP

Nebraskan 620,000-680,000 BP
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Pleistocene

 2 to 3 km thick 
 deformed underlying lithosphere

 At the maximum cover 1/3 of earth’s surface 

Pleistocene

 Cooler and wetter in arid regions
 Drier in tropical regions
 80% of the ice occurred in the northern hemisphere
 Relatively minor glaciation in southern hemisphere during 

Pleistocene 
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Responses to glaciation

 Triggering Changes
 Changes in location, extent and configuration of habitats

 Changes in climatic and environmental zones

 Formation and dissolution of dispersal routes 
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Responses to glaciation

 Biotic Responses
 Some species shifted with their habitat across the latitude and altitude.
 Other species remained in place and adapted to altered local 

environments.
 Other species went extinct
 Biomes shifted 10 degrees to 20 degrees but same relative positions 

(Southward shift in Europe blocked by Alps)
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Responses to glaciation

 Biotic Responses 
 Life zones in Mountains shift down slope

 Species respond individualistically to climate changes not as discrete 
communities (Gleason) 
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Glacial refugia

 Refugia within or adjacent to ice sheets
 Driftless Asia- southern Wisconsin, adjacent Illinois and Iowa

 Coastal- Southern Alaska, Western most Canada, northern Washington, 
Idaho, Montana (Pacific Northwest)

 Nova Scotia
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Glacial refugia

 Beringia
 Pollen analysis

 Dicot trees and larch persist

 Mammalian fossils from this time period

 Range fragmentation and refugia encouraged 
divergence/speciation
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Pleistocene extinction

 Extinction prone species of plants, mollusks, weeded out in earlier 
glaciation events

 Extensive mammalian and avian extinction at end of last glaciation
 Megafauna
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Pleistocene extinction

 Overkill Hypothesis
 Humans are responsible for extinction of large herbivore mammals and 

birds 
 The carnivores and scavengers dependent on them.

 Old world species have a long evolutionary history with humans and 
were not affected

 Animals in the Americas lacked defensive behaviors to survive the new 
predators

Pleistocene extinction

 Overkill Hypothesis 
 Evidence

 Fossil evidence indicates coexistence and hunting

 Large mammals over small mammals

 Immigrant species from Eurasia and Beringia

 Extinction events begin in north and move south 
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Pleistocene extinction

 Climate hypothesis
 Climate changes were direct cause of extinction

 Increased aridity

 Decreased equitability

 Period of decline was over a broad time period

 Smaller species were lost in earlier extinction events 
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Pleistocene extinction

 Disease hypothesis

Pleistocene extinction

 Arguments
 Why did species diversify in bad times and go extinct in better times?
 Why did the extinctions not coincide with glaciation?
 Why were small mammals and birds spared? (climate)
 Why were extinctions not equally distributed over globe? 
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 We live in a zoologically impoverished world, from which all the 
hugest, and fiercest, and strangest forms have recently 
disappeared. 

A. R. Wallace


