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Glaciers

ÅA glacier is a large, long-lasting mass  of ice, 

formed on land, that moves  downhill under its 

own weight

ÅGlaciers are part of Earthôs hydrosphere

ÅAlong with sea ice, glaciersare known as the 

cryosphere

ÅAbout 75% of the worldôs supply of fresh water is 

locked up in glacial ice

Numerous photos from http://www.earthscienceworld.org/images/, some from http://cdm.lib.uiowa.edu/cdm4/index_geoscience.php?CISOROOT=/geoscienceand 

http://www.env.duke.edu/eos/geo41/gla.htm

http://www.earthscienceworld.org/images/
http://cdm.lib.uiowa.edu/cdm4/index_geoscience.php?CISOROOT=/geoscience
http://www.env.duke.edu/eos/geo41/gla.htm


Two Types of Glaciers

ïValley (or Mountain) glaciers

ÅIce streams that flow from mountain areas 

down valley

ÅCan be found at any latitude, as long as it is 

high up

ïContinental Glaciers

ÅHuge ice sheets

ÅCover most of underlying terrain

ÅFound only at or near the poles



Continental glaciers - Antarctica



Continental glaciers - Greenland



Continental glaciers



Ice Sheets



Valley (mountain) glacier



Valley (mountain) glacier



Valley (mountain) glacier



Valley (mountain) glacier



Glacial Ice

ÅGlaciers maintain a balance of ice

ïZone of accumulation - net gain in ice

ïZone of ablation - net loss of ice

ïSnow line - boundary between zones

ÅChanges in climate shift the position of the 

snow line



Ice Flow



From snow to ice



Ice Flow

ÅGlaciers move by the slow deformation 

of the ice by an increase in pressure 

from the overlying ice

ïShifting and rotation of grains of ice

ïPressure melting lubricates ice

ïDisplacement along slip planes



Ice Flow



Ice Flow

ÅMovement is not uniform

ïVelocity is fastest at the top

ïVelocity decreases after snow line

ïLocal velocity changes with slope

ïVelocity is fastest at the center of the 

glacier



Figure 14.6.  Movement of ice through a glacierIce Flow



ÅIce is brittle

ïDifferential flow velocity can create 

tensional stress, i.e., stretching

ïMay occur in any zone, but common 

when moving over hills

ïCrevasses form at right angle to the flow  

as a result

Ice Flow



Fig. 14.1.  Diagram of a glacial systemIce Flow


