
Glaciers
( TA P  T O  B E G I N )



Glaciers are bodies of ice formed from 
repeated periods of snowfall. Gravity 
causes glaciers to flow slowly downhill.
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There are two types of glaciers.

Alpine Glaciers
Glaciers that form high 
in the mountains and 

travel downhill like 
rivers of ice.

Continental Glaciers
Massive glaciers that 

cover entire landmasses, 
moving outwards from 

the center.
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Continental Glacier
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When either type of glacier reaches the ocean, large 
pieces break off in a process known as calving. 
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These pieces then float away, forming icebergs.
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26 Which diagram best represents visible light rays
after striking a dark, rough surface?

27 The cartoon below illustrates possible inter-
action between humans and mammoths.

During which geologic timespan could this
“game” have occurred?

(1) Pleistocene Epoch
(2) Pennsylvanian Epoch
(3) Precambrian Era
(4) Paleozoic Era

28 The apparent shift in the direction of swing of a
Foucault pendulum is caused by Earth’s 

(1) revolution (3) spherical shape
(2) rotation (4) tilted axis

29 The diagram below shows a glacial landscape.

Which evidence suggests that ice created this
landscape?

(1) U-shaped valleys
(2) many stream valleys 
(3) sorted sediment on the valley floor
(4) the landslide near the valley floor

30 An earthquake’s P-wave arrived at a seismograph
station at 02 hours 40 minutes 00 seconds. The
earthquake’s S-wave arrived at the same station 
2 minutes later. What is the approximate dis-
tance from the seismograph station to the epi-
center of the earthquake?

(1) 1,100 km (3) 3,100 km
(2) 2,400 km (4) 4,000 km

31 When small particles settle through water faster
than large particles, the small particles are prob-
ably

(1) lighter (3) better sorted
(2) flatter (4) more dense

Stream

River

Landslide

The primitive game of “Pull the mammoth’s tail and run”

( 2 )

( 1 )

( 4 )

( 3 )
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Glaciers grind down 
the rock on both 
the sides and 
bottom of the area 
where they are 
traveling.  The result 
is a large, wide,  
U-shaped valley.
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As glaciers grind over the surface bedrock, they 
leave behind deep scratches in the rock.  These 
groves are called glacial striations, and they 

record the direction of ice flow in the rock.
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Base your answers to questions 54 through 57 on map A and map B below, and on map C in your answer
booklet, which show evidence that much of New York State was once covered by a glacial ice sheet. Map A
shows the location of the Finger Lakes Region in New York State. The boxed areas on map A were enlarged to
create maps B and C. Map B shows a portion of a drumlin field near Oswego, New York. Map C, in your answer
booklet, shows the locations of glacial moraines and outwash plains on Long Island, New York.

54 The arrangement of the drumlins on map B indicates that a large ice sheet advanced
across New York State in which compass direction?   [1]

55 The diagrams below represent three sediment samples labeled X, Y, and Z. These
samples were collected from three locations marked with empty boxes ( ) on map C
in your answer booklet.

In your answer booklet, write the letter of each sample in the correct box on map C
to indicate the location from which each sample was most likely collected.   [1]
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When a glacier melts, it deposits piles of unsorted 
and unlayered sediments.  These sediments are 

known as glacial till.
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Base your answers to questions 46 through 48 on the diagram below, which shows the edge of a continental
glacier that is receding. R indicates elongated hills. The ridge of sediments from X to Y represents a landscape
feature.

46 The elongated hills labeled R are most useful in determining the
(1) age of the glacier (3) thickness of the glacier
(2) direction the glacier has moved (4) rate at which the glacier is melting

47 Which feature will most likely form when the partially buried ice block melts?
(1) drumlin (3) kettle lake
(2) moraine (4) finger lake

48 The ridge of sediments from X to Y can best be described as
(1) sorted and deposited by ice (3) unsorted and deposited by ice
(2) sorted and deposited by meltwater (4) unsorted and deposited by meltwater
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When glaciers move, they tend to push large piles 
of unsorted sediment out in front of them, just like 

a bulldozer pushing a pile of dirt. When the glaciers 
melt, they leave behind piles of sediment known as 
moraines.  The terminal moraine (line XY) marks 
the farthest that a glacier traveled before melting.
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Long Island is a terminal moraine.
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Base your answers to questions 48 through 50 on the map of Long Island, New York.  AB, CD, EF, and GH
are reference lines on the map.

48 Which agent of erosion transported the sediments that formed the moraines shown
on the map?
(1) water (3) ice
(2) wind (4) mass movement

49 The cross section below represents the sediments beneath the land surface along one
of the reference lines shown on the map.

Along which reference line was the cross section taken?
(1) AB (3) EF
(2) CD (4) GH

50 A major difference between sediments in the outwash and sediments in the moraines
is that the sediments deposited in the outwash are
(1) larger (3) more angular
(2) sorted (4) older
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Base your answers to questions 48 through 50 on the map of Long Island, New York.  AB, CD, EF, and GH
are reference lines on the map.

48 Which agent of erosion transported the sediments that formed the moraines shown
on the map?
(1) water (3) ice
(2) wind (4) mass movement

49 The cross section below represents the sediments beneath the land surface along one
of the reference lines shown on the map.

Along which reference line was the cross section taken?
(1) AB (3) EF
(2) CD (4) GH

50 A major difference between sediments in the outwash and sediments in the moraines
is that the sediments deposited in the outwash are
(1) larger (3) more angular
(2) sorted (4) older
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56 The drawing below shows a glacial erratic found on the beach of the north shore of
Long Island near the Harbor Hill moraine. This boulder is composed of 
one-billion-year-old gneiss.

Which New York State landscape region has surface bedrock similar in age to this
erratic?   [1]

57 Explain how the effect of global warming on present-day continental glaciers could
affect New York City and Long Island.   [1]

Base your answers to questions 58 through 60 on the geologic cross section below. The rock layers have not
been overturned.

58 The index fossil Dicellograptus was found in the shale layer. During which geologic
time period did this shale layer form?   [1]

59 Describe one piece of evidence from the cross section that supports the inference
that the fault is older than the basalt intrusion.   [1]

60 Explain why carbon-14 could not be used to determine the age of the Dicellograptus
fossil.   [1]
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Glaciers are the only agent of erosion capable of 
transporting large boulders over long distances.  
When glaciers melt, they deposit these boulders 
which then become known as glacial erratics.
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“Rockingstone” in Larchmont, NY



A drumlin is an elongated hill of deposited 
glacial till.  The shape of a drumlin reveals 
the direction that the glacier was moving.
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Direction of
earlier ice flow
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DIRECTION GLACIERS WERE MOVING
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An entire neighborhood 
built on a drumlin.



29 The map below shows four coastal locations labeled A, B, C, and D.

The climate of which location is warmed by a nearby major ocean current?
(1) A (3) C
(2) B (4) D

30 Which fossil sequence is in order from oldest to youngest?

31 The diagram below shows a glacial landscape feature forming over time from a melting block of ice.

This glacial landscape feature is best identified as
(1) a kettle lake (3) a finger lake
(2) an outwash plain (4) a moraine
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The diagram below shows the stages in the 
formation of a glacial kettle, or kettle lake. 

These formations are very common in areas that 
were once affected by glaciation.
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15 During which geologic epoch did this glacier
retreat from New York State?
(1) Pleistocene 
(2) Eocene 
(3) Late Pennsylvanian
(4) Early Mississippian

16 The moraines pictured in the block diagram
were deposited directly by the glacier. The sedi-
ments within these moraines are most likely
(1) sorted by size and layered
(2) sorted by size and unlayered
(3) unsorted by size and layered
(4) unsorted by size and unlayered

17 The shape of elongated hills labeled drumlins is
most useful in determining the
(1) age of the glacier
(2) direction of glacial movement
(3) thickness of the glacial ice
(4) rate of glacial movement

Base your answers to questions 15 through 17 on the block diagram below, which shows some of the landscape
features formed as the most recent continental glacier melted and retreated across western New York State.
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When glaciers melt, the meltwater forms streams 
which, like all running water, deposit sorted sediments.  

This creates a region known as an outwash plain.
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Many New York State features were formed by glaciers 
during the last ice age, some 22,000 years ago.
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Base your answers to questions 61 through 64 on the map below, which shows the different lobes (sections)
of the Laurentide Ice Sheet, the last continental ice sheet that covered most of New York State. The arrows show
the direction that the ice lobes flowed. The terminal moraine shows the maximum advance of this ice sheet.

61 During which geologic epoch did the Laurentide Ice Sheet advance over New York
State?  [1]

62 Describe the arrangement of rock material in the sediments that were directly
deposited by the glacier.  [1]

63 According to the map, toward which compass direction did the ice lobe flow over the
Catskills?  [1]

64 What evidence might be found on surface bedrock of the Catskills that would 
indicate the direction of ice flow in this region?  [1]
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Base your answers to questions 54 through 57 on map A and map B below, and on map C in your answer
booklet, which show evidence that much of New York State was once covered by a glacial ice sheet. Map A
shows the location of the Finger Lakes Region in New York State. The boxed areas on map A were enlarged to
create maps B and C. Map B shows a portion of a drumlin field near Oswego, New York. Map C, in your answer
booklet, shows the locations of glacial moraines and outwash plains on Long Island, New York.

54 The arrangement of the drumlins on map B indicates that a large ice sheet advanced
across New York State in which compass direction?   [1]

55 The diagrams below represent three sediment samples labeled X, Y, and Z. These
samples were collected from three locations marked with empty boxes ( ) on map C
in your answer booklet.

In your answer booklet, write the letter of each sample in the correct box on map C
to indicate the location from which each sample was most likely collected.   [1]
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The Great Lakes are 
simply U-shaped 
valleys that have 
filled with water.
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The Finger Lakes also formed 
from U-shaped valleys that 
have filled with water.
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As the global climate warms, glaciers are 
disappearing at an alarming rate.
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Nice job.


