
 

AIM 3: What is erosion and deposition? 
 
HW from “Reviewing Earth Science, the Physical Setting”

·  Read “How Are Weathered Materials Transported” p
·  Do all questions on Part A&B-1 on p88&89
·  Read “What Is Deposition?” p89-91 
·  Do all questions on Part A&B-1 on p91-93

 
Erosion is the transport of sediments (pieces of rocks).
  
The agents of erosion are: 

Gravity is the force pulling matter towards the center of Earth. Usually the broken pieces of a rock affected by gravity are angular 
sharp. 

 
 
Water, when moving, transports sediments of different sizes. See RT page 6. 

·  Particles carried by a stream are usually rounded. 

         
·  The velocity of a stream increases when the gradient increases and /or the discharge (quantity of water flowing) increases. 

·  V-shaped valleys are created by streams flowing down steep
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m are usually rounded.  

 
The velocity of a stream increases when the gradient increases and /or the discharge (quantity of water flowing) increases. 

 
shaped valleys are created by streams flowing down steep slopes. 

 

is the force pulling matter towards the center of Earth. Usually the broken pieces of a rock affected by gravity are angular and 

The velocity of a stream increases when the gradient increases and /or the discharge (quantity of water flowing) increases. 



 

Wind transports sediments of different sizes. Sediments carried by the wind strike surfaces of rocks creating smooth and flat surfaces 
and sometimes pitted surfaces. 

 
Ice in the form of glaciers carries, and pushes sediments. Rocks transported by a glacier are rounded by melt wa
at the base of glaciers smooth and scratch bedrocks. 
 

           
Deposition is the dropping of sediments by the agents that carried them
and the speed of the transporting medium. Most deposition takes place in water.
  

Particle size  
The bigger a particle is the faster it will deposit. Some smaller particles such as clay may remain suspended indefinitely. 
   
Particle shape 
Flat sediments settle more slowly than rounded particles because they have more surface area therefore more friction. 
  
Density  
Considering sediments of same size and shape the one with the greater density will settle first. 
  
Speed of Transporting Medium 
When the speed of water decreases the rate of deposition increases.
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of different sizes. Sediments carried by the wind strike surfaces of rocks creating smooth and flat surfaces 

 

in the form of glaciers carries, and pushes sediments. Rocks transported by a glacier are rounded by melt wa
at the base of glaciers smooth and scratch bedrocks. Alpine glaciers formed U-shape valleys.  

Deposition is the dropping of sediments by the agents that carried them. The rate of deposition depends upon t
and the speed of the transporting medium. Most deposition takes place in water. 

The bigger a particle is the faster it will deposit. Some smaller particles such as clay may remain suspended indefinitely. 

Flat sediments settle more slowly than rounded particles because they have more surface area therefore more friction. 

Considering sediments of same size and shape the one with the greater density will settle first.  

When the speed of water decreases the rate of deposition increases. 

of different sizes. Sediments carried by the wind strike surfaces of rocks creating smooth and flat surfaces 

in the form of glaciers carries, and pushes sediments. Rocks transported by a glacier are rounded by melt water. Embedded rocks 

 

. The rate of deposition depends upon the particle size, shape, density 

The bigger a particle is the faster it will deposit. Some smaller particles such as clay may remain suspended indefinitely.  

Flat sediments settle more slowly than rounded particles because they have more surface area therefore more friction.  
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Horizontal sorting happens when the speed of the transporting medium decreases horizontally. The largest, densest, and roundest particles 
deposit first and gradually the others follow. 

 

 
 
Example 
A delta is formed when a river drops its load of sediment as it enters a large body of water. 
 

 
 

 
 
 



 

Vertical sorting happens when deposition occurs vertically

When water moves though a curve it moves faster on the outside and it slows down on the inside. Therefore erosion takes place
and deposition takes place in the inside.    
  

  
 
 
Test your understanding 
1/07 
23 The diagram below shows a section of a meander in a stream. The arrows show the direction of stream flow.

 
The streambank on the outside of this meander is steeper t
this meander is moving 
         (1) slower, causing deposition   (2) faster, causing deposition
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happens when deposition occurs vertically. The largest and heaviest particles deposit first and the other follow. 

 
When water moves though a curve it moves faster on the outside and it slows down on the inside. Therefore erosion takes place

iagram below shows a section of a meander in a stream. The arrows show the direction of stream flow.

The streambank on the outside of this meander is steeper than the streambank on the inside of this meander because the water on the outside of 

(2) faster, causing deposition    (3) slower, causing erosion   (4) faster, causing erosion

he largest and heaviest particles deposit first and the other follow.  

When water moves though a curve it moves faster on the outside and it slows down on the inside. Therefore erosion takes place in the outside 

 

iagram below shows a section of a meander in a stream. The arrows show the direction of stream flow. 

han the streambank on the inside of this meander because the water on the outside of 

(4) faster, causing erosion 
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29 The cross section below shows a profile of a sediment deposit. 

 
The pattern of sediment size shown indicates that these sediments were most likely deposited within a     

(1) landslide     (2) drumlin     (3) moraine     (4) delta 
Base your answers to questions 44 through 46 on the map below. The represents Mt. Hekla, a volcano in Iceland. The isolines represent the 
thickness of ash, in centimeters, that settled on Earth’s surface after a volcanic eruption of Mt. Hekla on March 29, 1947. Point X is a location 
on the surface of the ash. 

 
44 At the time of the eruption, the wind direction was primarily from the      

(1) east     (2) west     (3) north     (4) south 
45 How many centimeters thick was the ash beneath point X?     

(1) 0     (2) 15     (3) 20     (4) 25 
46 In addition to the ash, solid rock formed on Mt. Hekla from the lava extruded during this eruption. This rock is most likely 
         (1) light-colored metamorphic     (2) dark-colored metamorphic     (3) fine-grained igneous     (4) coarse-grained igneous 
Base your answers to questions 52 and 53 on the cross section below, which represents part of the Atlantic Ocean seafloor. An earthquake 
occurred on November 18, 1929, triggering an underwater sediment flow. The location of the epicenter is labeled. Letters A through D indicate 
locations on the seafloor. Time, in hours, at each lettered location represents the arrival of the sediment flow after the earthquake. 

 
52 Calculate the gradient of the ocean floor between locations A and D and label your answer with the correct units. 
53 Explain why the velocity of the sediment flow created by the earthquake decreased as the sediment moved from location B to location C. 
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Base your answers to questions 77 through 79 on the data table below and on your knowledge of Earth science. The data table shows the 
average monthly discharge, in cubic feet per second, for a stream in New York State. 

 
77 On the grid below, plot with an X the average stream discharge for each month shown in the data table. Connect the Xs with a line. 

 
78 State the relationship between this stream’s discharge and the amount of suspended sediment that can be carried by this stream. 
79 Explain one possible reason why this stream’s discharge in April is usually greater than this stream’s discharge in January. 
6/07 
17 The photograph below shows a sand dune that formed in a coastal area. 

 
This sand dune was most likely formed by     

(1) water flowing from the left    (2) water flowing from the right     
(3) wind blowing from the left    (4) wind blowing from the right 

Base your answers to questions 48 through 50 on the diagram below, which shows a model used to investigate the erosional-depositional 
system of a stream. The model was tilted to create a gentle slope, and a hose supplied water to form the meandering stream shown. 

 
48 Which diagram best represents where erosion, E, and deposition, D, are most likely occurring along the curves of the meandering stream? 

 
49 Which diagram best represents the arrangement of large, L, and small, S, sediment deposited as the stream enters the water basin? 
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50 How can the model be changed to increase the amount of sediment transported by the stream? 
         (1) decrease the temperature of the sediment     (2) decrease the slope     

(3) increase the size of the sediment      (4) increase the rate of the water flow 
Base your answers to questions 58 through 61 on the cross section and block diagram below. The cross section shows an enlarged view of the 
stream shown in the block diagram. The sediments in the cross section are drawn to actual size. Arrows show the movement of particles in the 
stream. The block diagram represents a region of Earth’s surface and the bedrock beneath the region. 

 
58 After measuring the actual size, identify the name of the largest particle shown on the stream bottom in the cross section. 
59 What process is responsible for producing the rounded shape of the particles shown on the stream bottom in the cross section?  
60 Identify the type of rock shown in the block diagram that appears to be the most easily eroded. 
8/07 
23 A stream is transporting the particles W, X, Y, and Z, shown below. 

     
Which particle will most likely settle to the bottom first as the velocity of this stream decreases?      

(1) W     (3) Y    (2) X     (4) Z 
1/06 
Base your answers to questions 69 through 73 on the map below, which shows a meandering stream as it enters a lake. Points A through D 
represent locations in the stream. 

 
69 Draw a cross-sectional view of the general shape of the stream bottom between points A and B. The water surface line has already been 
drawn. 
70 State the relationship between stream velocity and the size of the sediment the stream can carry.  
71 Describe how the size and shape of most pebbles change when the pebbles are transported in a stream over a great distance.  
72 The stream velocity at point C is 100 centimeters per second and the stream velocity at point D is 40 centimeters per second. Identify one 
sediment particle most likely being deposited between points C and D.  
73 Deposition is affected by particle density. On a graph, draw a line to show the relationship between particle density and settling rate. 
6/06 
3 What is the minimum water velocity needed in a stream to maintain the transportation of the smallest boulder?     

(1) 100 cm/sec (2) 200 cm/sec (3) 300 cm/sec (4) 500 cm/sec 
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20 The four streams shown on the topographic maps below have the same volume between X and Y. The distance from X to Y is also the same. 
All the maps are drawn to the same scale and have the same contour interval. Which map shows the stream with the greatest velocity between 
points X and Y? 

    
8/06 
19 A stream flowing at a velocity of 75 centimeters per second can transport     

(1) clay, only (2) pebbles, only (3) pebbles, sand, silt, and clay, only (4) boulders, cobbles, pebbles, sand, silt, and clay 
Base your answers to questions 45 through 47 on the diagram below, which shows a coastal region in which the land slopes toward the ocean. 
Point X is near the top of the hill, point Y is at the base of the hill, and point Z is a location at sea level. The same type of surface bedrock 
underlies this entire region. A stream flows from point X through point Y to point Z. This stream is not shown in the diagram. 

 
45 Which diagram best shows the most probable path of the stream flowing from point X to point Z? 

 
46 Compared to the stream velocity between point X and point Y, the stream velocity between point Y and point Z is most likely 
         (1) greater, since the slope of the land decreases     (2) greater, since the slope of the land increases 
         (3) less, since the slope of the land decreases          (4) less, since the slope of the land increases 
 
47 Which cross section best shows the pattern of sediments deposited by the stream as it enters the ocean near point Z? 
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1/04 
21 The diagrams below show gradual stages 1, 2, and 3 in the development of a river delta where a river enters an ocean.  

 
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. 
30 The diagram below shows a meandering stream flowing across nearly flat topography and over loose sediments.  

 
If arrow length represents stream velocity, which diagram best shows the relative stream velocities in this section of the stream?  

 
Base your answers to questions 47 and 48 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.  

 
47 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.  
48 The sedimentary rock, siltstone, will most likely form from sediments deposited in zone (1) A (3) C (2) B (4) D  
6/04 
6 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.  
 



 
10

20 The picture below shows a geological feature in the Kalahari Desert of southwestern Africa.  

 
Which process most likely produced the present appearance of this feature?   

(1) wind erosion (2) volcanic eruption (3) earthquake vibrations (4) plate tectonics  
28 When the velocity of a stream suddenly decreases, the sediment being transported undergoes an increase in  

(1) particle density (2) erosion (3) deposition (4) mass movement  
31 The satellite photograph below shows a geologic feature composed of silt, sand, and clay.  

 
The geologic feature shown in the photograph was primarily deposited by which agent of erosion?  

(1) glaciers (2) wind (3) wave action (4) running water   
1/03 
12 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. .  

 
     As compaction and cementation of these sediments eventually occur, which area will become siltstone?  

(1) A   (2) B    (3) C   (4) D  
15 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  
Base your answers to questions 75 through 77 on the information and diagram below. 
A student used water, a trough, a timer, a Ping-Pong ball, and a metric ruler to investigate waterflow. The trough was set at different angles to 
compile the data in the data table provided in your answer booklet. 

 
  
75 Calculate the average velocity of the water flowing down the trough in each position, A, B, C, and D. Express your answers to the nearest 
tenth.   
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76 State the purpose of the student's investigation. 
77 Based on the data and the values you calculated for average stream velocity, state an appropriate conclusion to this investigation.   

 
6/03 
26 The cross section below shows a V-shaped valley and the bedrock beneath the valley.  

 
Which agent of erosion is responsible for cutting most V-shaped valleys into bedrock?  

(1) surface winds (2) running water  (3) glacial ice  (4) ocean waves  
28 Which graph best represents the range of particle sizes that can be carried by a glacier?  

 
34 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?  

 
(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.  
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55 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. 

  
a Briefly explain why deposition of sediment usually occurs where a stream enters a lake.  
b Name the type of sediment most likely represented by letter X. 

2003-8 
23 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     (2) 100 cm/sec    (3) 150 cm/sec (4) 200 crn/sec  
25 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   (2) wind    (3) gravity (4) ocean currents  
1/02 
Base your answers to questions 43 through 45 on the map below, which shows a portion of a stream in New York State that flows southward. 
Letters A through E represent locations in the stream. Line XY is the location of a cross section.  

 
43 At which two locations in this stream is deposition normally dominant over erosion?  

(1) A and D  (2) B and E   (3) C and E   (4) D and C  
 
44 Where this stream's velocity decreases from 300 to 200 centimeters per second, which size sediment will be deposited?    

(1) cobbles (2) sand  (3) silt  (4) clay  
45 Which cross section along line XY best represents the shape of the stream bottom?  

 
6/02 
15 The occurrence of parallel scratches on bedrock in a U-shaped valley indicates that the area has most likely been eroded by      

(1) a glacier    (2) a stream   (3) waves (4) wind  
 
 
 
 



 
13

21 The table below shows the rate of erosion and the rate of deposition at four stream locations.  

 
A state of dynamic equilibrium exists at location  

(1) A  (2) B   (3) C (4) D  
27 The table below shows the density of four mineral samples.  

 
If the shape and size of the four mineral samples are the same, which mineral will settle most slowly in water?  

(1) cinnabar (2) magnetite (3) quartz  (4) siderite  
8/02 
22 The map below shows a meandering river. A-A' is the location of a cross section. The arrows show the direction of the riverflow.  

 
Which cross section best represents the shape of the river bottom at A-A'?  

 
25 The cross section below illustrates the general sorting of sediment by a river as it flows from a mountain to a plain.  

 
Which factor most likely caused the sediment to be sorted in the pattern shown?  
         (1) velocity of the river water   (2) hardness of the surface bedrock  

(3) mineral composition of the sediment  (4) temperature of the water 
30 What are the largest particles that a stream can transport when its velocity is 200 centimeters per second?      

(1) Silt    (2) sand    (3) pebbles (4) cobbles  
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6/01 
20 Where is the most deposition likely to occur?  

(1) on the side of a sand dune facing the wind (2) at the mouth of a river, where it enters an ocean  
(3) at a site where glacial ice scrapes bedrock (4) at the top of a steep slope in a streambed  

21 The map below shows the area surrounding a meandering stream.  

 
At which point is erosion greatest?   

(1) A   (2) B    (3) C (4) D  
22 What is the largest particle that can be kept in motion by a stream that has a velocity of 100 centimeters per second?      

(1) Silt     (2) sand    (3) pebble (4) cobble  
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  
31 When small particles settle through water faster than large particles, the small particles are probably     

(1) lighter     (2) flatter    (3) better sorted (4) more dense  
8/01 
17 Two streams begin at the same elevation and have equal volumes. Which statement best explains why one stream could be flowing faster 
than the other stream?  

(1) The faster stream contains more dissolved minerals.    
(2) The faster stream has a much steeper gradient.  
(3) The streams are flowing in different directions.   
(4) The faster stream has a temperature of 10oC, and the slower stream has a temperature of 20oC.  

20 The four particles shown in the table below are of equal volume and are dropped into a column filled with water.  

 
        Which particle would usually settle most rapidly?  

(1) A    (2) B    (3) C (4) D  
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32 A stream with a water velocity of 150 centimeters per second decreases to a velocity of 100 centimeters per second. Which sediment size 
will most likely be deposited?  

(1) pebbles    (2) sand     (3) boulders (4) cobbles  
Base your answers to questions 60 through 62 on the notes below written by a student during field trips to three different locations in New 
York State.  
NOTES 
Location A  
Good view from this hilltop; chilly and windy. We rested to catch our breath, then collected samples. Rocks are visible everywhere. There are 
boulders, cobbles, and pebbles of many sizes and shapes mixed together. These surface rock fragments are composed of metamorphic rock 
sitting on the limestone bedrock. The teacher showed us parallel scratches in the bedrock. I saw almost no soil.  
Location B  
It is rocky and the stream-bank is steep. Where we are standing, we can see a waterfall and rapids. It is cool by the water. From the streambed 
we collected pebbles and cobbles - some red, some white, others a mixture of many colors. The streambed is full of rocks of all sizes. The 
teacher warned us to be careful of the strong stream current.  
Location C  
It is cool in the shade, and the rock cliff above us still has some ice on it from winter. The rocks we are sitting on have sharp edges. Rock 
fragments at the bottom of the cliff are the same color as the cliff. Our teacher warned us to watch out for falling rocks.  
60  
    a State the agent of erosion that deposited most of the sediment found at location A. 
    b State one observation recorded by the student that supports this conclusion. 
61 Some samples of sediment collected from the streambed at location B are shown below.  

 
Explain why these samples are smooth and have rounded shapes.   
62 Explain how ice in cracks on the cliff at location C may have helped cause weathering of the bedrock on the face of the cliff. 
 
 


