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What are we going to cover?
*Glaciers

*Alpine Glaciers

Ice Sheets of the Present
«Sea Ice and Icebergs
*The Ice Age

oL andforms Made by Ice Sheets






Glacial ice accumulates when the average snowfall of the winter
exceeds the amount of snow that is lost in summer by ablation
(melting)

The term ablation (melting) means the loss of snow and ice by
evaporation and melting

When winter snowfall exceeds summer ablation, a layer of snow is
added each year to what has already accumulated

As the snow compacts by surface melting and refreezing, it turns into a
granular ice and is then compressed by overlying layers into hard
crystalline ice called firn

When the ice mass is so thick that the lower layers become plastic,
outward (ice sheet) or downhill (alpine glacier) flow starts, and the ice
mass is how an active glacier



Alpine Glaciers

Snow collects at the upper end in
a bowl-shaped depression, the
cirque

The upper end lies in a zone of
accumulation

Layers of snow in the process of
compaction and recrystallization
are called firn

The smooth firn field is slightly
bowl-shaped in profile

Flowage in the glacial ice
beneath the firn carries the ice
down-valley out of the cirque
under the influence of gravity

Figure 19.3, p. 632
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Alpine Glaciers

Glacial Flow

Motion of glacial ice moves most rapidly on the glacier’s surface at its midline (
see the red arrows) and movement is slowest near the bed, where the ice
contacts bedrock or sediment




Alpme-Glacliers —

landforms produced by alpine
glaciers

(a) before glaciation sets in, the
region has smoothly rounded divides
and

narrow, V-shaped stream valleys

(b) after glaciation has been in
progress for thousands of years, new
erosional forms are developed

(c) with the disappearance of the ice,
a system of glacial troughs (U-
shaped valleys) is exposed

Figure 19.5, p. 634



Alpine Glaciers _—

(a) during glaciation, the U-shaped trough is filled by ice to the level of the small
tributaries (b) after glaciation, the trough floor may be occupied by a stream and lakes
(c) if the main stream is heavily loaded, it may fill the trough with alluvium (d) should
the glacial trough have been deepened below sea level, it will be occupied by a fiord
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Ice Sheets ofthe - _—
Present |

The Greenland Ice Sheet

has an area of 1.7 million km?




Ice Sheets of the - _—
Present |

The Antarctic Ice Sheet
covers 13 million km?




Sea |ce-and-ce-Bergs _—

Sea ice Is formed by
direct freezing of ocean
water (< 5m thick) - pack
Ice IS sea ice that
completely covers the
sea surface
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Almost 90% of an iceberg
IS below water--only about
10% shows above water.
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Landforms Made by Ice Sheets

Ice sheets are highly effective eroding agents.

The slowly moving ice scraped and ground away much of the solid bedrock,
leaving behind smoothly rounded rock masses.

These bear countless abrasions trending in the general direction of ice
movement




Landforms Made by Ice Sheets _—

e
~Ice sheets are highly effective eroding agents

The slowly moving ice scraped and ground away much of the solid bedrock,
leaving behind smoothly rounded rock masses

These bear countless abrasions trending in the general direction of ice
movement




Landforms Made— _— —
by Ice Sheets

As a glacial drift
occurs, the
weight of the
glacier grinds
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—Landforms Made by lce Sheéts

Moraines are built
of rock debris
deposited at the
edges of a melting
glacier or ice sheet
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Moraines are built
of rock debris
deposited at the
edges of a melting
glacier or ice sheet
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—Landforms Made by lce Sheéts

An outwash

plain is formed of
stratified drift left
by braided
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an outwash
plain is formed of
stratified drift left




___kandforms-Made-by Ice Sheets/

after the ice has
gone, the position
of a former ice
tunnel is marked by
a long, sinuous
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After the ice has
gone, the position
of a former ice
tunnel is marked by
a long, sinuous
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Adrumlinis a
smoothly rounded,
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The long axis of each drumlin parallels the direction of ice movement

Drumlins are typically steeper at the broad end, which faces oncoming

Adrumlinis a
smoothly rounded,




