TOPIC 9
REVIEW QUESTIONS

Weathering and Erosion

1. What is the main difference between chemical and
physical weathering? (1) Chemical weathering alters
the composition of minerals, and physical weathering does not. (2) Chemical weathering increases the
surface area of minerals, and physical weathering
does not. (3) Physical weathering alters the composition of minerals, and chemical weathering does
not. (4) Physical weathering increases the surface
area of minerals, and chemical weathering does not.
2. Which is the best example of physical weathering?
(1) the cracking of rock caused by the freezing and
thawing of water (2) the transportation of sediment
in a stream (3) the reaction of limestone with acid
rainwater (4) the formation of a sand bar along the
side of a stream
3. Water is a major agent of chemical weathering
because water (1) cools the surroundings when it
evaporates (2) dissolves many of the minerals that
make up rocks (3) has a density of about one gram
per cubic centimeter (4) has the highest specific
heat of all common earth materials
4. In which climate would the chemical weathering of
limestone occur most rapidly? (1) cold and dry
(2) cold and humid (3) warm and dry (4) warm and
humid
5. Which type of climate has the greatest amount of
rock weathering caused by frost action?
(1) a wet climate in which temperatures remain below
freezing (2) a wet climate in which temperatures
alternate between below freezing and above freezing
(3) a dry climate in which temperatures remain below
freezing (4) a dry climate in which temperatures
alternate between below freezing and above freezing
6. A variety of soil types are found in New York State
primarily because areas of the state differ in their
(1) amounts of insolation (2) distances from the
ocean (3) underlying bedrock and sediments
(4) amounts of human activities

7. Describe the specifictemperature and moisture
characteristics of a climate in which frost action is
dominant in the winter season.
8. The chemical composition of a soilformed in a certain area from the bedrock beneath it is determined
by the (1)method by which the soilwas transported
to the area (2)slope of the land and the particle size
of the soil (3)length of time since the last crustal
movement in the area occurred (4)minerals in the
bedrock beneath the soiland the climate of the area
9. What isthe general relationship between the depth
of a soilformed from underlying bedrock and the
length of the weathering period responsible for its
formation?
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10. New York State soils are most likely composed of
rock particles that have been (1) weathered from
the underlying bedrock (2) weathered from the
bedrock of northern Pennsylvania (3) transported
by glaciers or water (4) transported by wind
11. Bywhich processes are rocks broken up and moved
to different locations? (1) evaporation and condensation (2) weathering and erosion (3) burial and
cementation (4) compaction and transportation
12. The best evidence that erosion has taken place
would be provided by (1) deep soil formed in place
on a hillside (2) sediment observed at the bottom of
a cliff (3) folded rock layers observed on a mountain
(4) faulted rock layers observed on a plateau
13. The primary force responsible for most of the transportation of rock material on the surface of Earth is
(1) gravity (2) wind (3) running water (4) glaciers
14. The composition of sediments on Earth's surface
usually is quite different from the composition of the
underlying bedrock. This observation suggests that
most (1) bedrock is formed from sediments (2)
bedrock is reduced by weathering (3) sediments
are formed from local bedrock (4) sediments are
transported
15. Describe the relationship between mass movement
and gravity.
16. Which agent probably contributes most to the
general wearing down of Earth's surface?
(1) wind (2) glaciers (3) running water (4) ocean
17. The area drained by a river and its tributaries is
called its (1) watershed (2) mouth (3) source
(4) divide
18. The increase of dissolved materials in the ocean is
primarily the result of the (1)abrasion of the ocean
floor (2)transporting of material by rivers (3) melting
of continental glaciers (4) deposition of materials by
ground water
19. The velocity of a stream at a particular location is
controlled mainly by the (1) elevation of the stream
at the location (2) distance of the location from the
source (3) slope of the stream channel at the location (4) amount of sediments carried at the location

20. A pebble is being transported in a stream by rolling.
How does the velocity of the pebble compare to the
velocity of the stream? (1)The pebble is moving
more slowlythan the stream. (2)The pebble is moving more quicklythan the stream. (3)The pebble is
moving at the same velocityas the stream.

21. The velocity of a stream depends on the stream's
(1) slope,only (2)discharge,only (3)slopeand
discharge,only (4) slope,discharge,and stream
channel shape
22. Which statement best describesa stream with
a steep gradient? (1) It flows slowly,producing a
V-shaped valley. (2) It flows slowly,producing
a U-shapedvalley. (3) It flows rapidly,producing a
V-shaped valley. (4) It flows rapidly,producing
a U-shapedvalley.
'23. Which isthe largest sediment type that could be
carried by a steam flowing at a velocity of 75
centimeters per second?
.24. Which isthe slowest stream velocity needed to mainftain 1 cm particles moving downstream?
(1) 50 cm/sec (2) 75 cm/sec (3) 100 cm/sec
(4) 125 cm/sec
.
25. Much of the erosion by wind is caused by (1) pushing sediments over cliffs (2) abrasion by blowing
sand (3) deposition of silt and clay in dunes
(4) scrapingandgouging deepdepressionsin
Earth'ssurface.
26. Wind erosion is most active in regions that have
(1) a hot climate (2) much loose sediment (3)weak
or non-resistant bedrock (4) bedrock exposed to the
atmosphere.
27. Which agent of erosion formed the long U-shaped
valleys now occupied by the Finger Lakesin central
NewYorkState?(1)runningwater (2) ocean
currents (3)wind (4) glacialice
'2,8.The mushroom rock illustrated in Figure9-12A
, shows sign of sandblasting. Explainwhy the rock has

"

been eroded more at the base than at the top.

2? Oceanwavesdo most of their erosion (1) at the
bottom of deep ocean water (2) at and near the
zone of breaking waves (3) at the highest parts of
beaches (4) at the bottom of sand barswhere sand
is most dense
30. What is the most important reason that sediments
at beaches are usually rounded and smooth?
(1) The water dissolves the edges of the sediments.
(2) The high heat at beaches partly melts the sediments. (3) The moving water causes sediments to
abrade against each other. (4) The coastal storms
move rounded sediments toward the beach from
deep ocean areas.
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Part A

5.Which change would cause the topsoil in New York
State to increase in thickness?

1. In addition to its effects on living organisms,acid
rain may causechanges in the landscapeby
(1) decreasing chemical weathering due to an
increasein destruction of vegetation
(2) decreasing physical weathering due to a
decreasein frost action
(3) increasing the breakdown of rock material due to
an increasein chemical weathering

(1) an increase in slope
(2) an increase in biologic activity
(3) a decrease in rainfall
(4) a decrease in air temperature

6. The following diagram shows soil layersformed
in an areaof granite bedrock. Four different soil
layers-A, 8,C,and D-are shown.

(4) increasing physical weathering of rock material
due to an increasein the circulation of ground water
2. Chemical weathering will occur most rapidly when
rocks are exposed to the
(1) hydrosphere and lithosphere

A

(2) mesosphereand thermosphere
(3) hydrosphere and atmosphere
(4) lithosphere and atmosphere
B

3.Which factor hasthe most influence on the development of soil?
(1) climate
(2) longitude
(3) amount of rounded sediment

C

(4) age of the bedrock
0

4. The following diagram representsa geologic cross
section.

Which soil layercontains the greatest amount of
material formed by biological activity?
(1)A

(3)C

(2) B

(4) D

7. Which is the best evidence that erosion has
occurred?
(1) a soil rich in lime on top of a limestone bedrock
(2) a layerof basalt found on the floor of the ocean
(3) sediments found in a sandbar of a river
(4)a large number of fossilsembedded in limestone
Key
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8. Which erosional force acts alone to produce avalanches and landslides?
(1) gravity

Which statement best explainswhy the conglomerate appearsto be the most weathered bedrock?
(1)The conglomerate particles are large.
(2)The conglomerate is composed of quartz cobbles
and pebbles.
(3)The conglomerate underlies a steeper-sloped
surface.
(4)The conglomerate has been exposed to weathering the longest.

(2) winds
(3) ru,nning water
(4) sea waves

9. How are dissolved particles of sediment carried in
a river?
'
(1) by bouncing and rolling
(2) by precipitation
(3) in solution
(4) in suspension

10. Which material would most easily be carried in
suspension by a slow-moving stream?
(1) clay

(3) sand

(2) slit

(4) gravel

14. Which evidence best supports the inference that the
movement of the ice sheet was generally from north
to south over New York State during the Pleistocene
glaciation?
(1) piecesof anorthositicrockfrom the Adirondacks
found near Albany

11. In summer, a small stream has a depth of 3 meters
and a velocity of 0.5 meter per second. In spring, the
same stream has a depth of 5 meters. The velocity of
the stream in spring is more likely closest to

(2) scratchesalignedeastto weston bedrocknear
Utica
.
(3) rocksof Devonianagefound nearElmira

(1) 0.1 m/sec

(4)the direction of flow of the NiagaraRiverat
NiagaraFalls

(2) 0.2 m/sec
(3) 0.5 m/sec
(4) 0.8 m/sec
12. Two streams, A and 8, carry the same volume of
water, but stream A has a greater velocity. The most
likely cause of this greater velocity would be that
stream A

15. The following diagram is a map view of a stream
flowing through an area of loose sediments.Arrows
show the location of the strongest current.

-0

(1) has more tributaries

A

A'

(2) has a wider streambed
(3) flows down a steeper slope

~~ ---

(4) travels over less resistant bedrock
13. Which graph best represents the relationship
between the maximum particle size that can be
carried by a stream and the velocity of the stream?

Which stream profile represents the cross section
from A to A'?
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17. In the following diagrams,which rock fragment
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Part B

16. In the following diagram of a straight-flowing stream,
the lengths of the arrows representdifferencesin
relative stream velocity on the stream'ssurface.

Baseyour answers to questions 18 through 21 on the
following diagrams. Diagram A shows the paths of two
streams over Earth'ssurface. Diagram B shows the
longitudinal profile of the major stream.
Diagram A

Which diagram best representsthe relative stream
velocity from the surfaceto the bottom of the
stream for the crosssection from A to A'?
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18. The following diagram shows the cross section of
the stream at (- ('. At which position in the stream
channel would the velocity of the water be greatest?
(3)

A'

C

A

(4)

~

.3

4

C'

1

2

19. What isthe approximate averagegradient of this
stream between points A and F? [1]
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20. The greatest volume of water would most likely be
moving past which location? [1]
21. Which cross-section best representsthe shape ofthe
stream at D-D'?
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Base your answers to questions 22 through 26 on the following data table. Samples of three different rock
materials, A,B,and C,were placed in different containers of water and shaken vigorously for 20 minutes.
At 5-minute intervals, the contents of each container were strained through a sieve screening. The mass of the
material remaining in the sieve was measured and recorded as shown in the data table.
Mass of Material Remaining in Sieve
Rock Material A

Rock Material B

Rock Material C

(grams)

(grams)

(grams)

0

25.0

25.0

25.0

5

24.5

20.0

17.5

10

24.0

18.5

12.5

15

23.5

17.0

7.5

20

23.5

12.5

5.0

Shaking Time

(minutes) .

Following the directions in questions 22 through 24,
use the information in the data table to construct a line
graph on a grid such as the one shown.
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23. Plotthe data for rocksample Bfor the 20 minutes of
the investigation.Surround each point with a small
triangle and connect the points. [1]
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24. Plotthe data for rock sample C for the 20 minutes of
the investigation.Surround each point with a small
square and connect the points. [1]
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25. State the most likely reason for the differences in the
weathering rate of the three rock materials. [1]

~

5

26. Describe the most likely appearance of the corners
and edges of rock material C at the end of the
20 minutes. [1]
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22. Plot the data for rock sample A for the 20 minutes of
the investigation.Surround each point with a small
circleand connect the points. [1]

Example:

~

27. Calculatethe rate of change in the mass of rock
material C at the end of the 20 minutes. [2]

Part C
The following paragraph provides information about
sediment. Use data from the paragraph and your
knowledge of earth science to answer questions 27
through 35.
A cobble-sized sediment is naturally broken off the
steep sides of a valley in a mountainous region. The
sediment falls onto a glacier that occupies much of
the valley. Over several years, the sediment "falls
through" the glacier and is then dragged along the
glacier's bottom. Next, the sediment is deposited in
a pile of debris at the end of the glacier. A few years
later, the sediment becomes part of a sand dune
many miles from the glacier. The sediment is then
transported to a stream from which, after a few
months, it is deposited in a delta out in the ocean.
Finally, the sediment becomes part of a child's sand
castle on a beach tens of miles from the delta.
27. What natural cause broke the sediment offthe side
of the valley? [1]
28. What isthe most likelyshape of the sediment just
after it fellonto the glacier? Explainthe reason for
your answer. [2]

29. Explainhow the sediment can be considered a
"tool"or aid to erosion while it is in the glacier and
describe a landscape feature the sediment could
help create. [2]
30. Tellhow the sediment would most likelyend up in a
sand dune due to natural processes. [1]
31. Providethree reasons to explain why the stream
would transport the sediment at varying speeds. [3]
32. Explainhow the sediment could have naturally
moved from the delta to the beach. [2]
33. What evidence in the paragraph suggests that a
human was an agent of erosion for the sediment? [1]
34. Based on your reading of the above paragraph, list
five natural agents of erosion that could have been
responsible for moving the sediment. [2]
35. Describe three likely changes in the appearance of
sediment as it was transported from the valley wall
to the beach, and indicate the cause or causes of the
changes. [3]

