G-100 Lecture, Glaciers

Glaciers
« Ice is rock
« special properties

¢ Formation of glacial ice

« falls as snow and ice

« recrystallizes wi/time to ice

« pressure of overlying ice;

flow as viscous fluid

¢ Types of Glaciers

* Valley

« Continental

Valley glacier

near Juneau, Alaska
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Continental glaciers (ice sheets)

How glaciers form:
Ice budget = accumulation - ablation
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Accumulation < ablation | Glacier front retreats
Accumulation =ablation | Glacier front stable

| Accumulation > ablation | Glacier front advances
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Glacier growth & retreat

Upsala Glacier, Patagonian Ice Cap

Largest S. Hemisphere glacier outside of Antarctica
Rate of recession accelerating, 10 km/75 yr

1928

Yet 50 km to the south in 2004:
Perito Moreno Glacier is advancing into the same lake!




This is it, Jenkins... Indisputable proof that the Ice Age
caught these people completely off guard.

In cold regions
* Plastic flow

« small slips along microscopic planes in many ice crystals

1 Plastic flow dominates in ¢cold regions.
whare the ice at the base of the glacier i
frozen to the bedrock or soil.
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Overall movement of
plastic flow

As a result of frictional
forces, the rate of movement
decreases toward the base.

In temperate regions
*Basal slip

» meltwater lubricates base of glacier-whole glacier can slide

BASAL SLIP

5 Basal slip flow dominates in temperate
regions for very thick glaciers where the
pressure of averlying ice melts water at
the glacier’s base.

6 The layer of water actsas a
%l lubricant, allowing the entire

glacier to “skate” along its base.

http://www.npr.org/templates/story/story.php?storyld=89731348/




Crevasses form where a
glacier moves over steps in
bedrock topography...

...and where it curves
around topography.

Glacial Landscapes
« Glacial erosion & landscapes

» Poorly sorted sediment (boulders to clay = rock flour)
« Polish, scratches & grooves on bedrock (striations)

* Smooth bedrock hills (roches moutonées)

« Amphitheaters on mountain peaks (cirques)

« Knife-like ridges between glacial valleys (arétes)

» Sculpted peaks (horns)

» U-shaped valleys, hanging valleys, fjords

glacially polished and striated
bedrock
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Glacial landscapes: cirque

« forms at head of a glacial valley

Glacial landscapes: arétes & horns

« forms by erosion on opposite sides

Les Grandes Jorasses, France (Photo by Gavin Pike)

Glacial landscapes: U-shaped valley

« forms by valley glacier’s erosion

Yosemite National Park, California




Glacial landscapes: fjord

» where valley glacier enters the sea

Glacial Landscapes
* Glacial sedimentation & landforms

Glacial drift (all glacial sediment)

Glacial till (from melting ice)

Erratics (glacial boulders in till; Chamberlain Rock)

Outwash (glacial sediment re-deposited by glacial

meltwater)

Ice-lain deposits: moraines, drumlins (State Capitol

and Bascom Hall)

Water-lain deposits: kames, eskers kettles, varved

sediment in lakes

Lateral and End Moraines, Sierra Nevada

1

Phota by C. C. Plummer
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Wisconsin Landscapes pegi AciATION

IDURING ICE MELTING

Extent of Laurentide Ice Sheet in Wisconsin, ca. 18,000 yrs ago
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Green Bay Lobe Morai

Glaciations and the
climate system

Wisconsin Glaciation
* Global event
* Most recent glaciation of the
Pleistocene
* Maximum ice extent 21,000 to
18,000 years ago

Low

« Milankovitch cycles £
« Sea-level changes g
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Geological
evidence for
ancient

glaciations

1 The Permian-Pennsytvanian
glaciation southerm
Gondwanaland,...

T ..anel tlites are presarved tod]
across much of the continents inf
the Southern Hemisphare.
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