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Grade Level:Grade Level:Grade Level:Grade Level: 4-8 
 
Activity Duration:Activity Duration:Activity Duration:Activity Duration: 50 
minutes 
    
Overview: Overview: Overview: Overview:     

I. Sediment Settling 
II. The Meandering 

Stream 
III. Wrap-up and 

Review 

SummSummSummSummary:ary:ary:ary: As water flows through a stream channel, a dynamic balance of 
sediment erosion and deposition is constantly taking place. Water velocity 
is one of the main influences on sediment behavior in a stream system. 
Within a stream channel, sediment is typically eroded in faster-moving 
water and deposited in slower-moving water. In this lesson, students will 
actively explore how a stream’s water velocity influences sediment erosion, 
deposition and transport through activities and simulations. Students will 
flow through a stream channel as water to understand how water velocity 
influences sediment erosion, transport, and deposition. In the final activity, 
students will examine a topographic map of local streams to identify the 
physical characteristics that were covered in the lesson.  
    

Topic: Topic: Topic: Topic: streams, channel, water, velocity, sediment, erosion, deposition, 
meander, dam, channelization 

Theme:Theme:Theme:Theme: Water within a stream channel is dynamic system that erodes 
sediment from its banks and transports it downstream where it eventually 
deposits. This movement of sediment will eventually alter the course of the 
river. Humans also have the ability to alter river systems. 

Goals:Goals:Goals:Goals:    Students will understand the how water velocity influences river 
sediment and how sediment erosion and deposition can alter the course of 
a river. Students will also learn how humans actions can alter river 
systems.  
    

Objectives: Objectives: Objectives: Objectives:  

1. Students will identify the differences among gravel, sand, and clay 

in regards to water transportation abilities. 

2. Students will explain how different kinds of sediments are eroded, 

transported, and deposited by water in a stream.  

3. Students will demonstrate the ways in which a stream deposits and 

transports sediments.  

4. Students will demonstrate the ways that dams and channelizing 

streams can impact how sediment is transported and deposited.  

5. Students will apply knowledge of stream functions to a map of 

actual streams in their area by labeling parts of a meandering 

stream.  

See next page for lessons adapted and used in this lesson plSee next page for lessons adapted and used in this lesson plSee next page for lessons adapted and used in this lesson plSee next page for lessons adapted and used in this lesson plan.an.an.an.    
    

An Introduction to Stream Geomorphology 
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Settling SSettling SSettling SSettling Seeeediment diment diment diment LessonLessonLessonLesson    Adapted From:Adapted From:Adapted From:Adapted From:    
Arkansas Game & Fish Commission. (2011). “A River’s Work is Never Done.”
 Retrieved from 

http://www.agfc.com/education/justForEducators/Pages/lessonPlanDetails.a
spx?show=44 

 
Suggested MN Science Standards: Suggested MN Science Standards: Suggested MN Science Standards: Suggested MN Science Standards:     
4.1.2.1.1 The Nature of Science and Engineering – The Practice of Engineering 
Describe the positive and negative impacts that the designed world has on the natural 
world as more and more engineered products and services are created and used.  
 
5.1.1.1.4 The Nature of Science and Engineering – The Practice of Science 
Understand that different models can be used to represent natural phenomena and 
these models have limitations about what they can explain. 
 
5.3.1.2.2 – Earth and Space Science – Earth Structure and Processes 
Explain how slow processes, such as water erosion, and rapid processes, such as 
landslides and volcanic eruptions, form features of the Earth's surface. 
 
5.4.2.1.1 Life Science – Interdependence Among Living Systems 
Describe a natural system in Minnesota, such as a wetland, prairie or garden, in 
terms of the relationships among its living and nonliving parts, as well as inputs and 
outputs.  
5.4.2.1.2 Life Science – Interdependence Among Living Systems 
Explain what would happen to a system such as a wetland, prairie or garden if one 
of its parts were changed.  
 
6.1.3.1.1 The Nature of Science and Engineering – Interactions Among Science, 
Technology, Engineering, Mathematics, and Society 
Describe a system in terms of its subsystems and parts, as well as its inputs, 
processes, and outputs.  
 
6.2.1.2.1 Physical Science – Matter 
Identify evidence of physical changes, including changing phase or shape, and 
dissolving in other materials.  
 
7.1.3.4.1 The Nature of Science and Engineering – Interactions Among Science, 
Technology, Engineering, Mathematics, and Society 
Use maps, satellite images, and other data sets to describe patterns and make 
predictions about natural systems in a life science context.  
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8.1.3.4.1 The Nature of Science and Engineering – Interactions Among Science, 
Technology, Engineering, Mathematics, and Society 
Use maps, satellite images, and other data sets to describe patterns and make 
predictions about local and global systems in Earth science contexts.  
 
8.3.1.2.2 Earth and Space Science – Earth Structure and Processes 
Explain the role of weathering, erosion and glacial activity in shaping Minnesota's 
current landscape. 
 
8.3.4.1.2 Earth and Space Science – Human Interactions with Earth Systems 
Recognize that land and water use practices can affect natural processes and that 
natural processes interfere and interact with human systems.  
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Environmental Scope and Sequence: Environmental Scope and Sequence: Environmental Scope and Sequence: Environmental Scope and Sequence:     
BenchmarksBenchmarksBenchmarksBenchmarks    AddressedAddressedAddressedAddressed: : : :     

• Social and natural systems are made of parts. (preK-2) 

• In social and natural systems that consist of many parts, the parts usually 

influence one another. (3-5) 

• Social and natural systems can include processes as well as things. (6-8) 

• The output from a social or natural system can become the input to other parts 

of social and natural systems. (6-8) 

• Social and natural systems are connected to each other and to other larger or 

smaller systems. (6-8) 

Concepts addressed in this lesson: abiotic factors, cause and effect, patterns, 
structure, geomorphism 
For the full Environmental Literacy Scope and Sequence, see: 
www.seek.state.mn.us/eemn_c.cfm  
 
 
Great Lakes Literacy Principles Addressed: Great Lakes Literacy Principles Addressed: Great Lakes Literacy Principles Addressed: Great Lakes Literacy Principles Addressed:     
2. Natural forces formed the Great Lakes; the lakes continue to shape the features of 
their watershed.  
6. The Great Lakes and humans in their watersheds are inextricably interconnected.  
For a complete list and description of the Great Lakes Literacy Principles, see 
http://www.greatlakesliteracy.net/ 
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Materials: Materials: Materials: Materials:     
    
Sediment Settling Sediment Settling Sediment Settling Sediment Settling     

• Six 2-liter bottles 

• Gravel 

• Sand 

• Clay 

• Water 

The Meandering Stream The Meandering Stream The Meandering Stream The Meandering Stream     
• Three 100 foot ropes 

• Roll of masking tape 

• 200 poker chips 

• 8 wooden dowels 

• 4 laminated stream Phase Posters 

WrapWrapWrapWrap----up and Review up and Review up and Review up and Review     
• 10 laminated river maps  

• 10 dry erase markers  
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Fig. 1 Erosion of the cutbank and 

deposition of the point bar on the slip-

off slope is illustrated above. Arrow 

length is proportional to stream 

velocity.  

Picture courtesy of 

www.chartiersgreenway.net 

Background:Background:Background:Background:    
    
Erosion 
Erosion is a natural, ongoing process. Erosion is the removal or wearing away of soil 
or rock by water, wind, or other processes. Water has been eroding sediment since it 
first appeared on the planet. Water is particularly good at eroding sediment in and 
around water sources. As water moves over soil, it removes sediment and carries it 
away until it is deposited. Vegetation can help to hold sediment in place as water 
moves past. Any soil particles that are dislodged or carried away by water is called 
erosion. Streams are continually changing due, in part, to erosion.  
 
Stream Morphology1  
Stream flow has two main functions:  to transport water and to transport sediment. 
While transporting sediment, there are two scenarios that could play out.  The first is 
degradation, or the scouring of sediment from the bottom or sides of the channel and 
transporting it downstream.  The second is deposition, or the addition of sediment to 
the bottom or sides of the channel.  This system is 
dynamic, and over time it adjusts to changes in inputs 
and other conditions. These changes can be due to 
natural processes (e.g., precipitation), or the result of 
human activities (e.g., narrowing of the floodplain with 
levees). 
 
Velocity plays a substantial role in the transportation and 
deposition process; many other forces are also at play. Stream 
velocity is the speed of the water in the stream. Streams carry 
dissolved ions as dissolved load, fine clay and silt particles as 

suspended load, and coarse sands and gravels as bed load. 
Fine particles will only remain suspended if flow is turbulent. 
Fast-moving water can move very large particles. As water 
slows down, it starts to deposit particles. It is this process that 
creates the meandering river; see Fig. 1.  
 
 
Different velocities are required for different size particles to be eroded, transported, 
and deposited. Stream competence refers to the heaviest particle a stream can carry. 
Stream competence depends on stream velocity. The faster the current, the heavier 
and larger the particles that can be transported. Coarser sediments, sand and gravel, 
take just a little higher velocity to initially erode than it takes to continue to transport 
them. For small particles, clay and silt, considerably higher velocities are required for 
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Fig. 2 The outer bank creates deeper water 

and faster current. When the channel is 

straight. Deep fast water will be in the 

middle.  

Image courtesy of MN DNR.  

erosion than for transportation because these finer particles have cohesion resulting 
from electrostatic attraction.  
 
The relationships between sediment load and the hydraulic characteristics of a river 
are extremely complex. As mentioned above, the sediment-carrying capacity of a 
river or stream (sediment discharge or the volume of sediment passing through a 
cross section per unit time) is a function of the supply of sediment and the mean 
velocity and depth of the water; additionally, the slope and cross section of the 
channel play a role in the sediment load, also.  
 
Stream capacity is the maximum amount of solid load (bed and suspended) a stream 
can carry. It depends on both the discharge and the velocity (since velocity affects the 
competences and therefore the range of particle sizes that may be transported). As 
stream velocity increases, so do competence and capacity. But it is not a linear 
relationship; competences vary as approximately the sixth power of velocity. 
Capacity varies as the discharge squared or cubed. So 
tripling the discharge results in a 9 to 27 times increase in 
capacity. This is all to say stream competency and 
capacity are complex. 
 
At a bend in a stream, a larger mass of water is directed 
against the outer bank than is directed towards the inner 
bank. Water continually rushes towards the outer bank, 
making it a little deeper and the inner bank a little 
shallower, see Figure 2. The great depth on the outer side 
of the bend also leads to higher velocity at the outer 
bank. The greater velocity combined with the greater 
inertial force on the outer bank erodes a deeper channel. 
The deeper channel reinforces the velocity increase. This 
velocity increase encourages the water to erode the outer 
bank. The outside bed where the soil is hollowed away 
is called the cut bank. If the stream cuts away the under 
part of the bank and leaves an overhanging portion, it is 
called an undercut. The inner bank remains shallower, 
increasing friction, thereby reducing the velocity. The reduced velocity results in 
deposition of previously suspended sediment; the deposition is called a point bar. 
(See Figures 1 and 2)  
 
Over time, the position of the stream changes as the bend migrates in the direction of 
the cut bank. As    oxbow bends  accentuate and migrate, two bends can erode 
together forming a cutoff and leaving 



8 

 

 

 

A Meandering Story A Meandering Story A Meandering Story A Meandering Story ----    Science Institute 2012Science Institute 2012Science Institute 2012Science Institute 2012----2013201320132013     

Fig. 3 As erosion and deposition occur over the lifetime of a river, the 

streamcourse will change accordingly.  

Image courtesy of the National Science Foundation 

an oxbow lake. (See 
Figure 3) 
 
Sometimes the effect of 
these erosion and 
deposition processes is 
obvious overnight after a 
torrential rain. Other 

times, the subtle movement 
of the streamcourse may 
not be visible at all in the 

course of a human lifetime. However, rivers always move. Human attempts to confine 
and alter the flow of river are usually not successful in the long run.  
 
A lot of the work of streams is accomplished during floods when stream velocity and 
discharge are many times their level during low flow regimes. This work is in the form 
of bed scouring (erosion), sediment transport (bed and suspended loads), and 
sediment deposition.  
 
Sediment in the St. Louis River EstuarySediment in the St. Louis River EstuarySediment in the St. Louis River EstuarySediment in the St. Louis River Estuary, John Lindgre, John Lindgre, John Lindgre, John Lindgrennnn2222    

    
Sediment transportation and deposition are important to the St. Louis River Estuary. 
The St. Louis River Estuary has a surface area of approximately 12,000 acres and 
receives water from a 3,630 square above mile watershed. The Estuary above Spirit 
Lake is strongly influenced by flow and acts more like a river in the transport of 
sediment. Below Spirit Lake, flow decreases and the system functions more like an 
estuary, influenced by both river flow and seiche from Lake Superior. Five dams are 
located on the main-stem of the St. Louis River, which influences the natural flow of 
sediment into the estuary. Smaller tributary streams, which enter the estuary from 
both Minnesota and Wisconsin, also influence the sediment budget of the Estuary. 
The interaction of sediment with the St. Louis River Estuary system is complex and is 
neither wholly good nor wholly bad. 
 
The GoodThe GoodThe GoodThe Good: 

• Sand and other fine grained sediment is vital to long-term maintenance of 

sand bars and emergent wetland features in the Estuary.  Main-stem St. Louis 

River Dams have stopped these sediments from reaching the estuary. 

Important wetland features of the estuary have diminished or disappeared 

over the last 100 years.  Replenishing fine-grained sediment will be critical to 

restoring and maintain these wetland features. 
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• Cobble, rubble and boulders in the most upper reaches of the Estuary, below 

the Fond du Lac Dam, provide important spawning habitat for several 

keystone fish species that reside in the Estuary or migrate from Lake Superior.  

Periodic flood events add new large substrate to these critical spawning areas. 

• Woody habitat that is washed down the river during flood events provides 

critical shelter and spawning habitat for several key fish species.  Large woody 

debris deposited within the shallows of the Estuary also acts as a trap for 

moving sand, which creates diversity of depth and small island features. 

 
The Bad:The Bad:The Bad:The Bad:    

• Sand and other fine grained sediment entering sheltered bays from small 

tributary streams to the Estuary can reduce their depth and convert habitat 

from aquatic to terrestrial. 

• Clay and other very fine sediment can reduce the clarity of the water and 

negatively impact plant growth and aquatic invertebrate populations if it is 

continually injected into the system. 

• Clay and other fine grained sediment can cover spawning habitat and eggs of 

nest building fish. 

 

The Ugly:The Ugly:The Ugly:The Ugly: 
• Sediments laden with industrial chemical contaminants have been transported 

down the main-stem of the St. Louis River and other small tributary streams 

adjacent to the Estuary.  The contaminated sediments (mercury, PCB’s, PAH’s, 

coal tars, and other chemicals of emerging concern) have been deposited into 

the Estuary and are impairing the biological function of specific sites. 

• Sediments laden with industrial chemical contamination have been pumped 

directly into the St. Louis River Estuary through pipes.  The contaminated 

sediments have accumulated in specific sites within the Estuary and impair 

biological function. 

• Contaminated sediments have been deposited primarily in the lower portion of 

the Estuary from Spirit Lake and downstream to Lake Superior.  Although 

point sources of contaminated sediments have been eliminated, their negative 

impacts continue to impair natural functions of the Estuary. 
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VocabularyVocabularyVocabularyVocabulary3::::    
 
Channel Channel Channel Channel – a waterway that contains moving water, defined above the stream bed 
and between the banks 
 
ChannelizationChannelizationChannelizationChannelization – engineering a stream to move in a relatively straight line 
 
CrossCrossCrossCross----sectionsectionsectionsection – a view or measurement across the width of the channel, 
perpendicular to stream flow, defining the slope and form of the stream channel and 
stream bed 
 
Cut bankCut bankCut bankCut bank – the area of erosion across from a point bar at the bend in a stream 
 
DepositionDepositionDepositionDeposition – sediment that comes to rest in a stream channel after being transported 
by water 
 
DischargeDischargeDischargeDischarge – amount of water flowing past a given point in the stream, measured in 
cubic feet/second or cubic meters/second 
 
Downstream Downstream Downstream Downstream ––––    - with the direction of the current, moving away from the source of the 
stream due to gravity 
 
ErosionErosionErosionErosion –the removal or wearing away of soil or rock by water, wind, or other 
processes 
 
Flood Flood Flood Flood ––––    high streamflow that overtops the natural or artificial banks of a stream  
 
FloodplainFloodplainFloodplainFloodplain – flat area adjacent to the stream channel constructed by the river or 
stream and overflowed during high water events 
 
Fluvial geomorphologyFluvial geomorphologyFluvial geomorphologyFluvial geomorphology – changes in geology or land features overtime as a result of 
flowing water in streams and rivers 
 
Geomorphology Geomorphology Geomorphology Geomorphology – study of the changes in geology or land features overtime 
 
Headwaters Headwaters Headwaters Headwaters ––––    the source of a stream  
 
MeanderMeanderMeanderMeander – curve, bend, loop, or turn; the winding course of a stream 
 
MeanderMeanderMeanderMeander----scrollscrollscrollscroll – one of a series of long, parallel, closely fitting ridges and troughs 
along the inner bank of a stream meander formed as the channel migrates toward 
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the outer bank; also a small, elongated lake occurring on a flood plain in a well-
defined part of an abandoned stream channel 
 
Oxbow lake Oxbow lake Oxbow lake Oxbow lake – a lake formed by a U-shaped curve in a stream that was cut off from 
the rest of the stream 
 
Point barPoint barPoint barPoint bar – the area of deposition across from the cut bank at the bend in a stream 
(meander); sometimes called a gravel bar.  
 
Pool Pool Pool Pool ––––    deeper and slower flowing water in a stream 
 
Riffle Riffle Riffle Riffle – shallow area of the stream characterized by rapid flow, or ripply surface and 
gravel bed 
 
RiparianRiparianRiparianRiparian – located or living along or near a stream, river, or body of water 
 
RunoffRunoffRunoffRunoff – water running off the land after a precipitation event 
 
ScourScourScourScour – erosive action of flowing water in streams that removes and carries away 
material from the stream bed and banks 
 
Sediment Sediment Sediment Sediment ––––    naturally occurring material that is broken down by processes of 
weathering and erosion, and is subsequently transported by the action of wind, 
water, or ice 
 
Sinuosity Sinuosity Sinuosity Sinuosity ––––    having curves or a series of bends and turns 
 
StreamflowStreamflowStreamflowStreamflow – water collecting in a stream originating from rain, surface runoff, or 
groundwater 
 
Stream banksStream banksStream banksStream banks – the sides of a stream holding water inside the channel 
 
Stream bed Stream bed Stream bed Stream bed ––––    bottom of the stream over which water moves 
 
Suspended sedimentSuspended sedimentSuspended sedimentSuspended sediment – particles carried in water without being dissolved 
 
TransportTransportTransportTransport – to carry solid material in the stream current  
 
Turbidity Turbidity Turbidity Turbidity ––––    muddiness created by stirring up sediment; the measure of suspended 
sediment in the water 
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Sediment – naturally occurring 

material that is broken down by 

processes of weathering and 

erosion, and is subsequently 

transported by the action of 

wind, water, or ice 

Gravel, sand, and clay, and all 

types of river bottom, are 

examples of sediment.  

Undercut Undercut Undercut Undercut – to cut away the under part of the bank and leave an overhanging portion 
 
UpstreamUpstreamUpstreamUpstream – against the current moving toward the source of the stream  
    
    
Procedure:Procedure:Procedure:Procedure:    
Sediment SettlingSediment SettlingSediment SettlingSediment Settling4444 

1. Ask students if they’ve ever been to a stream. Have them share different 

streams they’ve visited.  

2. Ask students to share the materials that make up different kinds of stream 

bottoms. Create a list on the board as they 

share. Introduce the word sediment.  

3. Ask students which materials would be easiest to 

move.  

4. Explain that water moves sediment in streams. 

The experiment today is going to give us an idea 

what size particle is easiest for water to move 

and how speed helps give water that moving 

power. 

5. Set the bottles of water and sediment on a table.  

a. Water’s ability to erode and deposit sediment can be illustrated with a 

few jars or two-liter bottles. (Before class: Place ½ a cup of sediment in 

each. Use a ruler to measure how deep the sediment is in the jar. Add 

water so that each jar or bottle is about ¾ full and cap the container.) 

b. There should be two bottles with gravel, two bottles with sand, and two 

bottles with clay. 

c. Each bottle simulates a stream with a different kind of bottom material. 

6. Ask students if water just sits on top of materials in a stream. Encourage them 

to tell you how water moves over materials. Fast, slow, rapids.  

a. Measure how much sediment is in each bottle to compare when 

watching for settling time.  

7. To simulate slow moving water, have three students gently shake one bottle of 

each bottom type for 30 seconds.  

a. Observe the sediment that is picked up.  
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b. Time how long it takes for the sediment in the bottle to settle. (Can be 

simple: took a long time, happened really fast, etc.; Can be complex: 

use a stopwatch and graph results.) Record this on the board. 

c. Measure the sediment depth after the water appears clear to make sure 

that all of the sediment has been deposited. (The clay will take the most 

time.)  

8. To simulate fast-moving water, have three students vigorously shake one bottle 

of each bottom type for 30 seconds.  

a. Observe the sediment that is picked up.  

b. Time how long it takes for the sediment in the bottle to settle. (Can be 

simple: took a long time, happened really fast, etc.; Can be complex: 

use a stopwatch and graph results.) 

c. Measure the sediment depth after the water appears clear to make sure 

that all of the sediment has been deposited. (The clay will take the most 

time.)  

9. After the simulations, ask students to make observations about the water and 

bottom materials:  

a. Did speed matter in which materials the water was able to pick up? 

How?  

b. Which materials stay floating in the water longest?  

c. What happens when the water in the bottle slows down?  

d. What conclusions can we draw about how speed affects what water is 

able to pick up?  

e. Large particles settle first, followed by finer sediments such as sands, 

and finally the clays will settle last.   

Adaptations Adaptations Adaptations Adaptations for Younger Students: for Younger Students: for Younger Students: for Younger Students:     
This activity is suitable for younger students. They are able to shake the bottles and 
explain which bottles clear faster than the others.  
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The Meandering StreamThe Meandering StreamThe Meandering StreamThe Meandering Stream    
Pre-Phase: Learning the Skill  

1. Explain that the class is going to move like a 

water in a stream, but first students will need 

to learn a very specific skill of walking in a 

straight line….around a bend. This is trickier 

than it seems.  

2. Take one of the ropes and make it into the 

shape of a very large circle. The diameter of 

the circle should be at least 20 feet.  

3. Ask a group of four students to demonstrate:  

a. Have the students stand shoulder to 

shoulder and hold the wooden dowel 

across the front of them.  

b. Ask the students to line up on the 

inside of the rope circle you just 

created.  

c. Explain that the person next to the 

rope must remain perpendicular to the rope for the entire journey.  

d. Explain that the group must stay in a straight line.  

e. Tell them to walk around the circle, making sure the person next to the 

rope stays perpendicular to the rope.  

f. Point out how the outside people have to walk much faster than the 

inside people.  

g. Have the group switch places in the line.  

4. Ask students to line up in groups of 4.  

5. Hand each group a wooden dowel.  

6. Let groups begin their walk around the circle.  

7. Continue to remind them to stay in a straight line with the outside person 

perpendicular to the rope. This will mean some people have to walk slower 

and some have to walk faster.  
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Phase 1Phase 1Phase 1Phase 1————Move Like Move Like Move Like Move Like aaaa    StreamStreamStreamStream:::: Place the 
two ropes next to each other on the floor 
in a formation similar to the image 
above. Have the ends of the ropes widen 
out into a “lake.” Ask students to line up 
four across and hold the pool noodle 
perfectly straight among them.  

8. Once they’ve gotten the hang of it, ask 

them to move quicker around the circle. 

Ask how this felt for the person on the 

outside; ask how this felt for the person 

on the inside.  

Another way to learn the skill in a smaller 
space:  

1. Place a line of masking tape on the 

floor.  

2. Ask 4 students to stand shoulder to 

shoulder along half of the masking tape.  

3. Give the student standing near the 

middle of the masking tape line a 

wooden dowel to hold like a pivot point.  

4. Explain to the group that they are going 

to pivot in a straight line around that 

center point. Explain that everyone has 

to end up on the masking tape line at 

the same time.  

5. As they move, the outside walkers will 

have to most faster than the inside 

walkers.  

6. Have all of the class practice this skill.  

Phase 1: Moving Like a Stream 
1. Before class, set up two ropes to create 

the path of a stream through your 

classroom; open the stream up at the 

end to signify that the stream leads to a 

lake. Be sure to mark both sides of the stream with masking tape, so you can 

identify where the stream began. The stream should be wide enough to fit four 

students across. The stream should meander (have twists and bends).  

a. Explain the setup to the students. Ask them to imagine this is a real 

stream! 

2. Explain that to simulate how water moves in a stream, students are going to 

move like a river! 
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Transport: to carry solid 

material in the stream current  

Erode: to remove or wear away 

soil or rock by water, wind, or 

other processes 

Deposition: sediment that 

comes to rest in a stream 

channel after being transported 

by water 

a. Ask four students to line up at the beginning of the stream.  

b. Hand those four students a wooden dowel to hold across the front of 

their line.  

c. Explain that they are going to move through the path of the stream, but 

they must always keep the dowel VERY straight while always remaining 

perpendicular to the stream bank. Students must keep walking forward 

(i.e. they cannot side-step). Students should notice that in order to keep 

the stick straight and perpendicular to the river bank they must walk 

faster when the river curves away from them and they must walk slower 

when the river bed curves towards them. They will end up looking a lot 

like a marching band walking in time together! 

3. Have the first group of students demonstrate how to keep the stick straight. 

Acknowledge that you have to adjust the speed you walk so as to match 

where other members of your group are in the line. Also, acknowledge that 

walking like this is not always easy; each group may need to practice.  

a. Explain that when your group reaches the lake, they should return 

upriver, jump in line themselves, and switch places so new students are 

on the outsides.   

4. Have all the students line up in 4 rows behind the first group. Give each group 

a wooden dowel.  

5. Ask groups to travel through the river slowly 

for the first round or two to get used to 

keeping the dowel very straight and 

perpendicular to the river bank.  

a. Encourage them to notice different 

speeds they may need to be walking.  

6. Once students are comfortable with the 

process, encourage students to go a little bit faster.  

a. If you think they can handle it, encourage students to go as fast as they 

can without running, still keeping the dowel as straight as possible.  
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Phase 2Phase 2Phase 2Phase 2————Sediment Transport: Sediment Transport: Sediment Transport: Sediment Transport: Have 
“sediment” students stand along the 
stream to simulate sediment transport and 
deposition by handing out sediment 
pieces and reminding “water” to drop 
sediment pieces. At the fastest points in 
the stream, have the “sediment” student 
hand 4 sediment pieces to the end 
person. At the slowest points in the 
stream, have “sediment” remind “water” 
to deposit pieces. Each member of the 
“water” group will begin with 4 sediment 
pieces to simulate sediment acquired from 
upstream.  

 

 

 

“Erode” 

4 Chips 

Remind 

Students to 

deposit chips 

 
Remind 

Students to 

deposit chips 

“Erode” 

4 Chips 

Remind students 

to deposit chips 

7. Gather in a seated circle to debrief the 

experience; use the Phase 1 Poster as an 

illustration to help guide your discussion:  

a. What did you notice about 

traveling through the stream?  

b. At what points did you have to go 

fast?  

c. At what points were you going 

slower?  

d. In those places you were going 

faster, what kind of “picking up 

power” do you think the water has? 

Remind students to think back to the 

warm-up activity.  

e. In those places you were going 

slower, what kind of “picking up 

power” do you think the water has? 

Remind students to think back to the 

warm-up activity. 

Phase 2: Sediment Transport  
1. Explain to students that when water moves 

faster or slower it has different 

transporting or “picking up” power.  

2. Have students think back to the warm-up 

activities:  

a. Did water pick up more material 

when it was going fast or slow?  

b. What size particle was it easiest to 

pick up?  

3. To simulate water picking up material, ask 

one of the groups to trade in their role as 

“water” to become “sediment.”  

a. Each time the stream curves in way 

that encourages the water to go 

fast, have a “sediment” student 

“Erode” 

4 Chips 
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Phase 2Phase 2Phase 2Phase 2————The Changing River: The Changing River: The Changing River: The Changing River: After a 
few rounds, there should be a pile-up of 
sediment in the slowest parts of the river. 
This can cause the river to shift. 
Additionally, if the river keeps taking 
sediment from the other side, the river will 
shift in that direction also. Pick up and 
move the rope to simulate this shift. The 
tape on the floor will help you remember 
the original location of the river.  

 

 

 

“Erode” 

4 Chips 

“Erode” 

4 Chips 

“Erode” 

4 Chips 

Remind 

Students to 

deposit chips 

Remind 

Students to 

deposit chips 

Remind 

Students to 

deposit chips 

ready to hand the “water” student 

on that edge of the line 4 pieces of 

sediment (poker chips) to symbolize 

erosion and transportatin.  

b. Each time the stream curves in a 

way that encourages the water to 

flow slowly, have the “water” 

students drop a few sediment pieces 

(poker chip) to symbolize 

deposition.  

i. Demonstrate how to drop 

sediment pieces 

appropriately, so you don’t 

have students throwing poker 

chips. 

ii. Ask students which speed of 

water will transport the 

larger sediment-particles.  

iii. Ask students when larger 

sediment particles are likely 

to be dropped. Ask students 

when smaller sediment 

particles are likely to be 

dropped.  

c. All “water” students will receive 4 

sediment pieces (poker chips) to 

start with that they may have picked 

up farther upriver.  

d. When the stream gets to the lake, 

current stops and suspended load is 

deposited.  

4. Have students line up to flow through the stream again. Have them go very 

slowly the first couple of times to get used to the new additions to the game.  

a. You can have students try the process at different speeds again if that 

went well for phase 1.  
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Cut bank: the area of erosion 

across from a point bar at the 

bend in a stream 

Scour: erosive action of 

flowing water in streams that 

removes and carries away 

material from the stream bed 

and banks 

Point bar: the area of 

deposition across from the cut 

bank at the bend in a stream; 

sometimes called a gravel bar.  

Oxbow lake – a lake formed by 

a U-shaped curve in a stream 

that was cut off from the rest of 

the stream.   

b. Be sure to play multiple rounds to get good deposition on the banks. 

c. Gather students to debrief; use the Phase 2 Posters to help facilitate the 

discussion: In which part of the stream is a lot of sediment being picked 

up and transported?  

i. We might see so much sediment 

being transported away that 

erosion is evident. If we keep 

taking sediment away, the stream 

bank will erode. To symbolize the 

erosion, move the rope out beyond 

its original location. Move the 

rope. 

d. In which part of the stream is a lot of 

sediment being deposited? What do you 

think might happen to this side of the stream if we keep taking 

sediment away?  

1. As more and more sediment gets deposited on the inside 

of the curve, it may build up enough to push the water 

over. This deposition may change the bank. Move the 

rope. 

5. Continue this process until you have seen a significant shift in the 

streamcourse.  

a. Ask students what might happen if this 

keep up.  

b. Introduce the term “owbow lake.”  

Phase 3: Damming the River  
1. Rivers naturally meander and pick up sediment and deposit sediment. What 

happens when we change how a river naturally works? Let’s see! 

2. Now, we’re going to add a dam to the river. This dam can either be a 

metaphorical dam, or you can use something to visually suggest a dam. 

a. This means that only water makes it through the dam; no sediment from 

upriver is going to come along this time. As such, “water” will not get 4 

sediment pieces with which to start. 
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Channelization: engineering a 

stream to move in a relatively 

straight line 

Phase 3Phase 3Phase 3Phase 3————Damming the Damming the Damming the Damming the StreamStreamStreamStream: : : : This 
time, do not give “water” sediment before  
beginning—only water gets through 
dams. Notice how this changes where 
and how much sediment is deposited 
along the stream.  

“Erode” 

4 Chips 

“Erode” 

4 Chips 

“Erode” 

4 Chips 

Remind 

Students to 

deposit chips 

Remind 

Students to 

deposit chips 

Remind students 

to deposit chips 

b. We will still have the sediments 

handed out at fast parts of the 

stream. 

3. Have students line up to be “water” again 

(remind them that the wooden needs to 

stay straight and perpendicular to the 

stream banks!).  

4. Play a few rounds.  

5. Have students step back and make 

observations about what is different about 

the deposition with the dam in place. 

Observe how poker chips have fallen as 

compared to the previous demonstration.  

6. Debrief; use Phase 3 Poster 3 to facilitate 

conversation:  

a. How did the dam change sediment 

pick up (transportation) and 

deposition in the river?  

b. How did the dam change the 

amount of sediment that was 

deposited into the lake?  

c. How do you think this might change 

how the river works?  

Phase 4: Channelizing the Stream 
1. Explain 

that 

sometimes as a result of a dam, or as a result 

of other activity, a stream is channelized.  

2. Have the “sediment” students ready to hand out sediment pieces (poker chips) 

to “water” students on the fast sides (the trick is that now everything is fast!).  
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Phase 4—Channelizing the Stream: 

Water in a channelized stream has 
nothing to slow it down; therefore, the 
water moves fast. Have students have out 
4 chips to each end person as they pass. 
Water finally slows down when it hits the 
lake; this is when all of the sediment is 
dropped.   

“Erode” 

4 Chips 

“Erode” 

4 Chips 

“Erode” 

4 Chips 

“Erode” 

4 Chips 

“Erode” 

4 Chips 

“Erode” 

4 Chips 

Remind students 

to deposit chips 

3. Have the “water” grab their wooden 

dowels and get ready. Send water 

groups through the stream.   

a. Do this a few times.  

b. Ask students to observe where 

sediment gets transported from 

and where sediment is deposited.  

4. Debrief; use Phase 4 Poster to facilitate 

conversation:  

a. Where did you move faster or 

slower in a channelized stream?  

b. Considering your speed, did you 

pick up or deposit a lot of 

sediment?  

c. Where did most of the sediment 

you picked up get deposited?  

Review of Concepts and Terms 
1. Gather students in a circle on the floor. 

Put the 4 posters with river illustrations 

in the middle of the circle.  

2. Explain to students that you are going to 

“Round Robin a Review.”  

a. Starting with Poster 1, the first 

person in the circle will state 

something he/she knows about 

how the river works.  

b. The next person will share 

something else about how the 

river is working.  

c. And so forth.  

d. Encourage students to use the vocabulary introduce throughout the 

lesson.  

e. When students feel they have adequately described Poster 1, have 

them move on to Poster 2. And so on.  
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f. Consider: As they say vocabulary words, write them on the board so 

students can see them as well as hear them.  

3. Explain that sometimes humans create dams and channelize river. Ask 

students for ideas about why we would want to change a river.  

4. Ask the students how the different parts of a river might provide habitat for 

different kinds of creatures.  

a. Where would creatures who like slow, shallow water like to spend 

time? What might some of these creatures be?  

b. Where would big fish looking for hiding places in deep water like to 

spend time? What might some of these creatures be?  

5. Ask students to recall the color of Lake Superior in Northeast Minnesota after 

the June 2012 flood. You can show the image of the St. Louis River Estuary 

near the Bong Bridge.  

a. What do they remember about the color of Lake Superior? Have 

students speculate about why the lake turned that color and why it 

stayed that color for so long.  

b. Ask students to recall how they dropped the sediment they had left after 

a run through the stream. More sediment in the lake means more 

cloudy water. Ask students to recall the bottle-shaking activity. Have 

them look to see if the clay has settled yet.  

 

 

“…the new creek bed is ditched straight as a ruler; it has been ‘uncurled’ by the 
county engineer to hurry the run-off. One the hill in the background are contoured 
stip-crops; they have been ‘curled’ by the erosion engineer to retard the run-off. The 
water must be confused by so much advice.” 
Aldo Leopold, A Sand County Almanac 
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WrapWrapWrapWrap----up and Reviewup and Reviewup and Reviewup and Review    
 

1. Print maps of streams near you available on the MN DNR website: 

http://www.dnr.state.mn.us/fishing/trout_streams/northeast.html.  

2. Divide the students into groups of 2 or 3.  

3. Hand each group a MN DNR map of trout streams in your area with an 

illustrated stream image to label on the back.  

4. Ask students to identify:  

a. The streams in the area 

b. The places rivers are likely to deposit materials 

c. The places rivers are likely to erode and transport materials 

5. Hand each student group a dry erase marker and ask students to label the 

illustrated stream on the back of their map. Students should label the following 

elements of the stream:  

i. Deposition 

ii. Point bar 

iii. Cut bank 

iv. Undercut  

v. Point bar 

vi. Scouring 

6. Engage in a final discussion about the flow and function of rivers with your 

students:  

a. If left to its own devices, explain how a river would flow and how it 

might change over time. Explain that time might mean a REALLY long 

time. The river in the students’ backyards isn’t going to jump 20 feet 

overnight.  

b. Why is it important to understand how streams change over time?  

c. What is important to know about sediment in streams?  

Extensions: Extensions: Extensions: Extensions:     
Measure the velocity of a stream near your school. Measure the velocity at different 
places in the stream. Visit the EPA’s Stream Flow lesson: 
http://water.epa.gov/type/rsl/monitoring/vms51.cfm Use what you know about 
erosion, transportation, and deposition to make speculations about what might 
happen in different parts of the river based on velocity.  
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