The profile below shows the average diameter of sediment that was sorted and deposited in specific areas A, B, C, and D by a stream entering an ocean.
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As compaction and cementation of these sediments eventually occur, which area will become siltstone?

(1) A







 (3) C

(2) B







 (4) D
Glaciers often form parallel scratches and grooves in bedrock because glaciers

(1) deposit sediment in unsorted piles

(2) deposit rounded sand in V-shaped valleys

(3) continually melt and refreeze

(4) drag loose rocks over Earth’s surface

The photograph below shows an eroded plateau found in the southwestern United States.
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The landscape was developed by the processes of

(1) crustal uplift and stream erosion 
(3) crustal folding and stream erosion

(2) crustal uplift and glacial erosion 
(4) crustal folding and glacial erosion

The map below shows major streams in the New York State area. The bold lines mark off sections A through I within New York State.
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The best title for the map would be

(1) “Tectonic Plate Boundaries in New York State”

(2) “Bedrock Geology Locations of New York State”

(3) “Landscape Regions of New York State”

(4) “Watershed Areas of New York State”

Which graph best represents the relationship between surface-water runoff and stream discharge?
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Base your answers to questions __ through __ on the information and diagram below and on the data table provided.
A student used water, a trough, a timer, a Ping-Pong ball, and a metric ruler to investigate water flow. The trough was set at different angles to compile the data in the data table provided.
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Calculate the average velocity of the water flowing down the trough in each position,

A, B, C, and D. Record your answers in the data table provided.

Express your answers to the nearest tenth. [2]

State the purpose of the student’s investigation. [1]

Based on the data and the values you calculated for average stream velocity, state an appropriate conclusion to this investigation. [1]

[image: image6.png]Data Table

Trough Slope Length of Time Velocity
Position (degrees) |Trough (meters)|  (seconds) | (meters/second)
A 5 15 44
B 10 15 35
c 15 15 27
D 20 15 23





Which graph best represents the range of particle sizes that can be carried by a glacier?

[image: image7.emf]
The diagram below shows a stream flowing past points X and Y. If the velocity of the stream at point X is 100 centimeters per second, which statement best describes the sediments being transported past these points?

[image: image8.emf]
(1) At points X and Y, only clay is being transported.

(2) At points X and Y, only sand, silt, and clay are being transported.

(3) Some pebbles being transported at point Y are bigger than those being transported at point X.
(4) Some pebbles and cobbles are being transported at points X and Y, but not sand, silt, or clay.

The cross section below illustrates the normal pattern of sediments deposited where a stream enters a lake. Letter X represents a particular type of sediment.

[image: image9.emf]
a Briefly explain why deposition of sediment usually occurs where a stream enters a lake. [1]

b Name the type of sediment most likely represented by letter X. [1]

What is the minimum rate of flow at which a stream of water can maintain the transportation of pebbles 1.0 centimeter in diameter?

(1) 50 cm/sec 



(3) 150 cm/sec

(2) 100 cm/sec 



(4) 200 cm/sec

Unsorted, angular, rough-surfaced cobbles and boulders are found at the base of a cliff. What most likely transported these cobbles and boulders?

(1) running water 



(3) gravity

(2) wind 




(4) ocean currents

In which New York State landscape region is Niagara Falls located?

(1) Tug Hill Plateau 



(3) Allegheny Plateau

(2) St. Lawrence Lowlands


(4) Erie-Ontario Lowlands

The diagram below shows points A, B, C, and D on a meandering stream.
[image: image10.emf]
At which point does the greatest stream erosion occur?

(1) A




 (3) C

(2) B




 (4) D
Base your answers to questions __ through __ on the geologic cross section and the table below. The cross section represents the bedrock structure beneath four landscape regions, A, B, C, and D.

[image: image11.emf]
The table below shows characteristics of the four landscape regions A, B, C, and D.

[image: image12.emf]
Which terms best describe the surface landscapes of A, B, C, and D?

(1) A—mountains, B—ridges and valleys, C—plateau, D—plain

(2) A—plateau, B—plain, C—mountains, D—ridges and valleys

(3) A—plain, B—mountains, C—plateau, D—plain

(4) A—ridges and valleys, B—plateau, C—plain, D—mountains

The meandering streams shown in landscape region B usually form where there are

(1) volcanic cones



(3) many fractures in the bedrock

(2) gentle gradients



(4) numerous escarpments

The sharp, angular flat-topped hills (mesas) in landscape region C were most likely produced by a climate that was

(1) tropical 




(3) dry

(2) humid 




(4) polar

The diagrams below show gradual stages 1, 2, and 3 in the development of a river delta where a river enters an ocean.

[image: image13.emf]
Which statement best explains why the river delta is developing at this site?

(1) The rate of deposition is less than the rate of erosion.

(2) The rate of deposition is greater than the rate of erosion.

(3) Sea level is slowly falling.

(4) Sea level is slowly rising.

The diagram below shows a sedimentary rock sample.
[image: image14.emf]
Which agent of erosion was most likely responsible for shaping the particles forming this rock?

(1) mass movement 


(3) glacial ice

(2) wind 




(4) running water
The list below shows characteristics that vary from place to place on Earth.

a Radioactive substances

b Bedrock structures

c Duration of insolation

d Hill slopes

e Stream patterns

f Atmospheric composition

Observations and measurements of which three characteristics would be most useful in describing landscapes?

(1) a, b, and c 



(3) b, d, and e

(2) b, c, and f 



(4) d, e, and f
The diagram below shows a meandering stream flowing across nearly flat topography and over loose sediments.

[image: image15.emf]
If arrow length represents stream velocity, which diagram best shows the relative stream velocities in this section of the stream?

[image: image16.emf]
The topographic map below shows a particular landscape.

[image: image17.emf]
Which map best represents the stream drainage pattern for this landscape?

[image: image18.emf]
Which change at a particular location in a stream usually causes more sediments to be deposited at that location?

(1) decrease in stream velocity

(3) increase in stream slope

(2) decrease in stream width

(4) increase in stream discharge

Base your answers to questions __ and __ on the cross section and data table shown below. The cross section shows a sediment-laden river flowing into the ocean. The arrows show the direction of river flow. Different zones of sorted sediments, A, B, C, and D, have been labeled. Sediments have been taken from these zones and measured. The data table shows the range of sediment sizes in each zone.

[image: image19.emf]
How is this pattern of horizontal sorting produced?

(1) High-density materials generally settle more slowly.

(2) Rounded sediments generally settle more slowly.

(3) Dissolved minerals are generally deposited first.

(4) Bigger particles are generally deposited first.

The sedimentary rock, siltstone, will most likely form from sediments deposited in zone

(1) A 




(3) C

(2) B 




(4) D
Base your answers to questions __ and __ on the photograph below, which shows a mountainous region cut by a large valley in its center.

[image: image20.emf]
What characteristic of this large valley supports the inference that glacial ice formed the valley? [1]
Describe additional geologic evidence that might be found on the valley floor that would support the idea that glacial ice formed this valley. [1]

Which statement best describes sediments deposited by glaciers and rivers?

(1) Glacial deposits and river deposits are both sorted.

(2) Glacial deposits are sorted, and river deposits are unsorted.

(3) Glacial deposits are unsorted, and river deposits are sorted.

(4) Glacial deposits and river deposits are both unsorted.
The picture below shows a geological feature in the Kalahari Desert of southwestern Africa.

[image: image21.emf]
Which process most likely produced the present appearance of this feature?

(1) wind erosion



(3) earthquake vibrations

(2) volcanic eruption


(4) plate tectonics

The satellite photograph below shows a geologic feature composed of silt, sand, and clay.

[image: image22.emf]
The geologic feature shown in the photograph was primarily deposited by which agent of erosion?

(1) glaciers 




(3) wave action

(2) wind 




(4) running water

The cross section represents a part of Texas where weakly cemented sandstone is exposed at the surface. The mineral cement holding the sandstone grains together is calcite. Area X is a circular depression of loose sand that has been partially removed by prevailing winds. Sand dunes have developed downwind from depression X.
Present Day, Dry Climate
[image: image23.emf]
On the diagram of the area of sand dune development provided draw a sketch showing the general side view of a sand dune formed by a wind blowing in the direction indicated. Your sketch should clearly show any variations in the slope of the sides of the dune.

[image: image24.emf]
The sequence of bedrock cross sections below represents the same landscape region over a period of geologic time.

[image: image25.emf]
This sequence best represents

(1) an arid region that experienced mostly uplifting forces

(2) an arid region that experienced mostly erosional forces

(3) a humid region that experienced mostly uplifting forces

(4) a humid region that experienced mostly erosional forces

The block diagram below represents a deeply eroded dome.
[image: image26.emf]
Which map shows the stream drainage pattern that would most likely develop on this deeply eroded dome?
[image: image27.emf]
Base your answers to questions __ and __ on the diagram below, which shows a clear plastic tube containing water and a beaker containing a mixture of rounded quartz grains of different sizes.

[image: image28.emf]
When the rounded quartz grains are poured all at once into the tube, the grains will settle to the bottom of the tube. On the cross section provided draw the approximate grain sizes and pattern of arrangement of the rounded quartz grains at the bottom of the tube.
Cross Section of the

Bottom of the Tube

[image: image29.emf]
The side-view diagram below shows the same mixture and amount of rounded quartz grains being poured all at once into a moving stream with a depth of 3 meters.

[image: image30.emf]
Describe the general location of the 2-mm-diameter rounded quartz grains compared to the 4-mm-diameter rounded quartz grains as they are transported and deposited downstream.

___________________________________________________________________________________________________________________________________________________________________________________________________

Landscapes with horizontal bedrock structure, steep slopes, and high elevations are classified as

(1) plateau regions 


(3) lowland regions

(2) plain regions 


(4) mountain regions
The map below shows a river emptying into an ocean, producing a delta.

[image: image31.emf]
Which graph best represents the relationship between the distance from the river delta into the ocean and the average size of sediments deposited on the ocean floor?
[image: image32.emf]
The diagram below represents a map view of a stream drainage pattern.

[image: image33.emf]
Which underlying bedrock structure most likely produced this stream drainage pattern?

[image: image34.emf]
Base your answers to questions __ through __ on the map below, which shows watershed regions of New York State.

[image: image35.emf]
On which type of landscape region are both the Susquehanna-Chesapeake and the Delaware watersheds located?

(1) plain 



(3) mountain

(2) plateau 



(4) lowland

In which watershed is the Genesee River located?

(1) Ontario-St. Lawrence 

(3) Mohawk-Hudson

(2) Susquehanna-Chesapeake 
(4) Delaware

Base your answers to questions __ through __ on the block diagrams below, which show three types of streams with equal volumes.
[image: image36.emf]
Explain how the differences between the type 1 and type 3 stream channels indicate that the average velocities of the streams are different. [1]

Explain why the outside of the curve of a meandering channel experiences more erosion than the inside of the curve. [1]
Explain how the cobbles and pebbles that were transported by these streams became smooth and rounded in shape. [1]
Base your answers to questions __ through __ on the passage below and on your knowledge of Earth science.

Watching the Glaciers Go

Mountain glaciers and ice caps in tropical areas of the world are melting fast and may vanish altogether by the year 2020. That was the chilling news last year from Lonnie Thompson, a geologist at Ohio State University’s Byrd Polar Research Center who has been studying icy areas near the equator in South America, Africa, and the Himalayas for two decades.

It doesn’t take a glacier scientist to see the changes. In 1977, when Thompson visited the Quelccaya ice cap in Peru, it was impossible not to notice a school bus-size boulder stuck in its grip. When Thompson returned in 2000, the rock was still there but the ice wasn’t — it had retreated far into the distance.

Most scientists believe the glaciers are melting because of global warming — the gradual temperature increase that has been observed with increasing urgency during the past decade. Last year a panel of the nation’s top scientists, the National Research Council, set aside any lingering skepticism about the phenomenon, concluding definitively that average global surface temperatures are rising and will continue to do so.

“Watching the Glaciers Go,”

Popular Science, vol. #7, January 2002

Describe the arrangement of sediment deposited directly from glaciers. [1]

Some glaciers currently exist near Earth’s equator due to the cold, snowy climate of certain locations. Which type of landform exists where these glaciers occur?[1]

Base your answers to questions __ through __ on the map and cross section of the Finger Lakes Region shown below and on your knowledge of Earth science.

Finger Lakes Region of New York State
[image: image37.emf]
[image: image38.emf]
According to the cross section, how thick from top to bottom is the sediment fill in Seneca Lake? [1]
State one possible explanation for the north-south orientation of the Finger Lakes. [1]

Identify two processes that normally occur to form the type of surface bedrock found in the Finger Lakes Region. [1]

