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http://www.youtube.com/watch?v=njTjfJcAsBg Rieperbreen Glacier on Svalbard  J. Gulley



Glacier Flour:  
a product of abrasion

Glacier de Argentiere
British Geomorphological Research Group



Abrasion

What is doing the abrading?

0 Talc/Gypsum

Temperature  oC Equivalent Mineral Hardness



Is the ice riding on the particles?



NO!   The shear stress of the ice is one
bar.

The ice flows around such particles



Force on the bedrock,   F = ma

grF r 3
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Actually,  grF ir   3
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A second force:   drag!

Fd = C Area (melt rate)

 grF ir   3
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Pressure on the bedrock, Force/unit area

Same force, different normal stress (pressure) 

If F = 1N (same in both cases) but contact area 
A1 = 0.01m2 τn1 is 100 Pa
A2= 0.00001m2 τn2 is 105 Pa

THEN
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Factors affecting abrasion

Concentration of debris

hardness of the rock

evacuation of fines

glacier velocity

A = k Fn C U
.

k  - constant
F  - contact force
C  - concentration
Ub - basal ice velocity (sliding)
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Models of Abrasion

From Benn & Evans, 1998

Sliding Alone

Sliding & Regelation

Enhanced
Sliding & Regelation
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Macroscopic Erosion



Sliding
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Pw is the subglacial water pressure

where j and q are empically 
determined constants

A = k Fn C Ub

.

k  - constant
F  - contact force
C  - concentration
Ub – basal ice velocity (sliding)

Erosion



Trough Erosion

• Erosion 
~ f (effective pressure)

effective pressure
=  ice pressure – water pressure



Trough 
Evolution

• Modeled by 
Harbor (1992)

• Results in 
“realistic” 
erosion

• Sequence is 
less realistic
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http://en.wikipedia.org/wiki/File:1_yosemite_valley_tunnel_view_2010.JPG/


