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Chapter 17 Glaciers: Moving Ice
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a large mass of moving ice

Cycles of partial melting and re.freezin?
%;honge the snow Info a grainy ice called
in.

In deep layers of snow and firn, the pressure
of the overlylngrghlcyers flattens the ice grains
and squeezes the air from between the
grains.

The continued buildup of snow and firn

forms a glacier that moves downslope or )
outward under ifs own weight. g
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F\C{moﬂon of Glaciers,
conﬂQued

Thus, changes in the size of a glacier
may indicate climate change.
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a narrow, wedge-shaped mass

of ice that forms in a mountainous region
and that is confined to a small area by
surrounding topography; examples include
valley glaciers, cirque glaciers, and
piedmont glaciers

The two main categories used to classity

9
A

Himalaya Mountains, the Andes, the Alps

aciers are alpine and continental.

pine glaciers are located in Alaska, the p=x

and New Zedaland.
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Types of Glaciers, confinued
continental glacier

Antarctica.

If these ice sheets melted, the water ’rhey

contain would raise the worldwide sea leye
by more than 80m.
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Reading Check
N

\

Continental glaciers exist only in
Greenland and Antarctica.
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Gravity causes both glaciers and rivers to
flow downward.

Unlike water in ariver, glacial ice cannot
move rapidly or flow easily around
barriers. In a year, some glaciers may
travel only a few centimeters, while

others may move a kilometer or more. e
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N@vemem of Glaciers,
confinued

Basal Slip \

basal slip Ce:

1S

One way that glaciers move is by
slipping over a thin layer of water and
sediment that lies between the ice an

the ground.

1& weldryl O
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f\&vemem of Glaciers,
confinued

Basal Sllp\*o\m‘lnued

Basal slip also allows a glacier fo work
IE way over small bamers IN its path by
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N@vemem of Glaciers,

continued
Internal Plastic Flow

internal plastic flow

N

[ |

The rate of infernal plastic flow varies
for different parts of a glacier. The
slope of the ground and the thicknessg:

and temperature of the ice determing*
the rate at whichlice-#ewsSidi a-aiven
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Chapter 17 Glaciers: Moving Ice

INn a glacier, a large crack or
fissure that results from ice movement

The glacier flows unevenly beneath the
surface, and regions of fension and
compression builld under the brittle
surface.

Some parts of the ice sheefts may mové:
out over the ocea CHEOry moimacia]
When the fides rcersmarardararecl




xon’r'nen’rsaﬁmond Alpine

Glaciers
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Glacial Erosion and Deposition

Chapter 17

Like rivers, glaciers are agents of erosion.

However, because of the size and
density of glaciers, landforms that result
from glacial action are very ditferent
from those that rivers form.

For example, deep depressions in rock
form when a moving glacier loosens and
dislodges, or plucks, a rock from the [
bedrock at the base or side of the h 4

g | G Cier l Chapter menu i I Resources ]
L4 i
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Glacial Erosion, confinued
Landforms Created by Glacial Erosion

As a glacier moves through a narrow,
V-shaped river valley, rock from the

valley walls breaks off and the walls
become steeper_—— ]




\ Section 2

Glacial Erosion, continued

Landforms Created by Glacial Erosion,
continued

cirque

aréte
between cirques

a sharp, pyram|d -like peak ’rha’r for
because of the ergsten=-a




\ Section 2

Glacial Erosion, continued

Landforms Created by Glacial Erosion,
continued

AN

el

Glaciers may also round large rock

projections.

The resulting round
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A moving glacier forms a cirque by pulling
blocks of rock from the floor and walls of
a valley and leaving a bowl-shaped
depression.
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Glacial Erosion, continved
U-Shaped Valleys

Small fributary glaciers in adjacent
valleys may flow info a main alpine
glacier.

When the ice melts=Hre=triod fery=v
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Glacial Erosion, continued

Erosion by Continental Glaciers

Continental glaciers erode by leveling
landforms to produce smooth, rounded

landscape.

Rock surfaces are &t



Glacial Erosion and Deposition

Chapter 17

a large rock fransported from a
distant source by a glacier

Deposition occurs when a glacier melts.

As the glacier melts, It deposits all of the
material that it has accumulated, which
mMay range in size from fine sediment o
large rocks. N

4
Because a glacier CTres O ETGHE T )

IAnA AlictAn—a tha — A 0T e v ef <~ 1
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lacial Deposition,

conhnued
glacial drift

till

Another type of glacial drift is stratified
drift. Stratified drift is material that has

been sorted and deposited In oners b
streams flowing fropr-rae=melieenes
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@@cio\ Deposition,
continued

Till Deposit\

moraine

\\’\

A lateral moraine is a moraine thaft is
deposited along the sides of an alpine
glacier, usually as a long ridge.

When two or moreflalgine: gloclefrs: it
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lacial Deposition,
continved

Till Deposianued

=

\\

An ice sheet may mold ground moraine
intfo clusters of drumlins. Drumlins are

long, low, tear-shaped mounds of till. [

Terminal moraines &ire
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Reading Check
acic

N

)
|

A drumlin is a long, low, tear-shaped
mound of fill.
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lacial Deposition,
continved

Outwash P]bia

The meltwater carries drift as well as rock
particles and deposits them in front of

the glacier as a large outwash plain.

® NAT lies 1N tfronNnt OT o+ rermin et
"4 "4 4 "4
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@@cio\ Deposition,
continued

Kettles \
kettles \

ice Is buried in a drift.

As the ice melts, a cavity forms in the ()

drift. The drift collapses into the cavi’r
and produces a dépressiond b
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lacial Deposition,

conhnued
Eskers \
esker ndi

When confinental glaciers recede,
eskers may be left behind. These
ridges consist of stratified driff

deposited by streams of meltwater
fhat flow throughfice tunne mim"
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Eskers form when meltwater from receding
continental glaciers flow through ice
tunnels and deposits long, winding ridges
of gravel and sand.



Glacial Erosion and Deposition

Chapter 17

Lake basins commonly form where
glaciers erode surfaces and leave
depressions in the bedrock.

Many lakes form in the uneven surface
of ground moraine deposited by
glaciers.

. rF N
Long, narrow finger lakes, such as those:
IN western New Y O lje=faraa=pwi e @
terminal and lateral momnew 06
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Glacial Lakes, continued

Formation of Salt Lakes

N
N

bre

Water leaves the lakes only by
evaporation. When the water
evaporates, salt that was dissolved In /i

water is left behind, which makes the
water increasingly
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Glacial Lakes, confinued
History of the Great Lakes

\\
fine

Glacial erosion widened and deepened
existing river valleys.

As the ice sheets C
was trapped in the™




\Londforms Carved by
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- Describe
N

\

- Summarize
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lce Ages

ice age §

mainly in latitudes near the Nor
South Poles.

Several major ice ages have occurred
during Earin’s geolpeie-aiste




Chapter 17 Ice Ages

Continental glaciers advance and
retreat several times during an ice age.

A period of cooler climate that is
characterized by the advancement of
glaciers is called a glacial period.

A period of warmer climate that is e
chcrac’rerlzed by ’rhe re’rreo’r of glcmerﬂs‘
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lacial and Interglacial
Periods, continued
Glaciation in North America

So much water was locked in ice

during the last glacial period that
sed level was as much as 140 m
lower than it is tod
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Reading Check
N

The sea level was up to 140 m lower than it
IS NOW.
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lacial and Interglacial

Periods, confinued
Glaciation in Evurasia and the Southern

Hemisphere

belgium, anc
over Great Britain and Ireland.

In the Southern Hem
Mountains in Southdwaer
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Causes of lce Ages

changes

According to the Milankovitch theory,
the distribution of spkeu iaitie
Earth receives vari
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Causes of lce Ages,
T
continued
The Milankovitch Theory

N

Changes in the distribution of solar
energy affects global temperatures,

which may cause an ice age.




Earth

Eccentricity Changes in orbital eccentricity
cause an increase in seasonality in one
hemisphere and reduce seasonality in the
other hemisphere.

Section 3

Tilt Cver a period of 41,000 years,
the tilt of Earth's axis varies between
22.2% and 24.5° The poles receive
more solar energy when the tilt
angle is greater.

Chapter menu j

Precession The wobble of Earth’s
axis affects the amount of solar
radiation that reaches different parts
of Earth's surface at different times of
the year,

Resources 1
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Causes of lce Ages,
.
continued
Evidence for Multiple Ice Ages

Scientists have found that the record of
Ice ages iIn marine sediments closely

follows the cycle of cooling and
warming predicteglay
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C\Iguses of lce Ages,
continved

Other EprWs for Ice Ages

N

S

start when volcanic dust blocks the sun’s
rays.
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Milankovitch Theory
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Maps in Action

» Alaska | ylkana
w Glace

©  Measurement stake

Landd and glacier surface
contour {intenval 100 meters)

== Glacier boundary
Basin boundary
B Weather station
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\ Standardized Test Prep

Multiple Choice

1. Which statement best compares the
movement of glacial ice to the
movement of river watere

B.Glacial ice cannot easily flow around
barriers.

C.Glacial ice moves presponse to gravity.
[ e

L] L] L]
D) Glacial ice moves IN The-Same-“WayY O
"4 "4 "4 A "4 "4




Standardized Test Prep

1. Which statement best compares the
movement of glacial ice to the
movement of river watere
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Multiple Choice, continued

2.What landform created by glaciers has o
bowl-like shape?
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Multiple Choice, continued

2.What landform created by glaciers has o
bowl-like shape?

F.cirgue

l.roches moutonées
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Multiple Choice, continued

3.What is the unsorted material left
beneath a glacier when the ice melis?

D.terminal moraine
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Multiple Choice, continued

3.What is the unsorted material left
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Multiple Choice, continued

4.Which of following statements best
describes how crevasses form on the
surface of a glaciere

tension and compression on the surface form large cracks.
H.Breakage of large blocks of ice from the edges of ice shelves

forms large cracks.

|.Narrow, wedge-shaped masses of ice confined to a small area
form large cracks.




Standardized Test Prep

4. Which of the following statements besft
describes how crevasses form on the
surface of a glaciere

G.As the ice flows unevenly beneath the surface of the glacier,
tension and compression on the surface form large cracks.
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Short Response, continued

5.What is the ferm for all types of sediments
deposited by a glacier?
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Short Response, continued

5. What is the term for all types of
sediments deposited by a glaciere




Standardized Test Prep

6.What is the name of a jagged ridge that
Is formed between two or more cirques
that cut info the same mountaine



Standardized Test Prep

6.What is the name of a jagged ridge that
Is formed between two or more cirques
that cut info the same mountaine



Standardized Test Prep

Read the passage below. Then, answer questions 7-9.

Glacial and Interglacial Periods

lce ages are periods during which ice collects in high latitudes and moves
toward lower latitudes. During ice ages, there are periods of cold and of
warmth. These periods are called glacial and interglacial periods. During
glacial periods, enormous sheets of ice advance, grow bigger, and cover a
large area. Because a large amount of sea water is frozen during glacial
periods, the sea level around the world drops.

Warmer time periods that occur between glacial periods are known as
interglacial periods. During an interglacial period, the large ice sheets begin
to melt and the sea levels begin to rise again. Scientists believe that the last
interglacial period began approximately 10,000 years ago and is still
happening. For nearly 200 years, scientists have been debating what the
current interglacial period might mean for humans and the possibility of a
future glacial period.

Chapter menu Resources



\ Standardized Test Prep

Reading Skills, confinued

/.According to the passage, which of the
following statements is tfrue<¢

C.lce ages are periods during which ice collects in the lower

latitudes and moves toward higher latitudes.

D.During glacial periods, enormous sheets of ice tend to melt, so
they become smaller and cover less area.
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Reading Skills, confinued

/.According to the passage, which of the
following statements is true?

B.Scientists have been thinking about the next glacial period for
two centuries.

e Jges are periods during whnict e Ccolle
latitudes and moves toward higher latitudes.
D.During glacial periods, enormous sheets of ice tend to melt, so

they become smaller and cover less areaq.
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\ Standardized Test Prep

Reading Skills, confinued

8.Which of following statements can be
inferred form the information in the
passagee

G.Interglacial periods always last 10,000
years.

H.Glacial periods al
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Reading Skills, confinued

8.Which of following statements can be
inferred form the information in the
passagee

G.Interglacial periods always last 10,000
years.

H.Glacial periods al
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Reading Skills, confinued
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Reading Skills, confinued

?.1f a new glacial period began tomorrow,
what might happen to coastal cities?

may also experience changes in local

wind and weather patterns.
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Basal Slip

Glacier

[ee flow
< —

Refreezing

.. o0 o Heatflow I| *\**a

Water flow

P APEN Melting

P LA =

Chapter menu j

guestions

Resources 1



\In’rerpre’rmg Graphics,
comhnued

10.What causes the ice 1o melt In the
diagram above?¢

b.Pressure Increases

the ice.

C.The ground heats the ice until it melts.
D.lce at the base of rm




\In’rerprehng Graphics,
conhnued

10.What causes the ice 1o melt In the
diagram abovee

A.Pressure decreqases t
the ice.

melting point of

the ice.
C.The ground heats the ice unfil it mels.

D.lce at the base of rm




\In’rerpre’rmg Graphics,
conhnued

11.How does meltwater influence basal
slipe




\In’rerpre’rmg Graphics,
comhnued

11.How does meltwater influence basal
slipe

the ice to melt; meltwater acts as @
lubricant, decreasing friction between
the glacier and the underlying obstacle,

and allows the glcmer ’ro shde over
obstacles; once pA@sLIr




Standardized Test Prep

Use the table below to answer question 12.
World Cities and Their Elevations

Fevaton

New York City 27

Kiev, Ukraine 168
Buenos Aries, Areentina 2D
Amsterdam, Netherlands

Chapter menu 1 Resources ]



Standardized Test Prep

12.What would happen to each of the
cities listed Iin the table if the Antarctic
ice sheet were to melt and raise the sea
level by 50 me



Standardized Test Prep

12.What would happen to each of the
cities listed Iin the table if the Antarctic
ice sheet were to melt and raise the sea
level by 50 me



Standardized Test Prep

13.The movement of a glacier was
recorded over a period of 180 days.
During that time, the glacier moved a
total of 36 m. What was the average
speed of the glacier each day?



Standardized Test Prep

13.The movement of a glacier was
recorded over a period of 180 days.
During that time, the glacier moved a
total of 36 m. What was the average
speed of the glacier each day?

F.0.20 m/day
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Earth

gk : ; o Tilt Cver a period of 41,000 years, Precession The wobble of Earth's
Ecce"tr"f'tv Char‘_tges n Orb',tal _eccentrluty the tilt of Eaprlh's axis varies b:n.:_-rfween axis affects the amount of solar
cause an increase in seasonality in one 22.2% and 24.5°. The poles receive radiation that reaches different parts
hemisphere and reduce seasonality in the mcre solar energy when the tilt of Earth's surface at different times of
other hemisphere. angle is greater. the year,
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/ Alaska

) 4 Gulkana
Weathar, - . w—T Ulace
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Meazurament stake

Land and glacier surface
contour {interval 100 meters)

Glacier boundary
Basin boundary
Weather station
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