River
Lesson #11: Erosion and Sediment Deposition
Time Frame: 2 hours (with 40 minutes of transit time to the river and back)
Learning Standards: 

Science

Earth and Space Science: Earth’s Materials

1) Recognize that water, rocks, soil, and living organisms are found on the earth’s surface.  

Earth and Space Science: Weather

2) Describe the weather changes from day to day and over the seasons. 

Earth and Space Science: Periodic Phenomena

3) Identify some events around us that have repeating patterns, including the seasons of the year, day and night.  
Science of Inquiry

1)   Ask questions about objects, organisms, and events in the environment.

1) Tell about why and what would happen if?
2) Make predictions based on observed patterns.

3) Record observations and data with pictures, numbers, or written statements.

4) Discuss observations with others.  

Student will be able to:

1) Make predictions, observe, and explain how the river erodes the banks and deposits sediments in different places.  
Focus Activity:  Give each student (or group of students) a small clear cup of river water and ask the students to observe and then make a list of everything they think might be in the water.  Some questions to consider might be:  Is the river always the same color?  Why does the river change color?  What does river water carry with it as it flows?
Introduction:  Review the concepts of weathering and erosion and discuss that the river water weathers the banks and that sediments get carried away by erosion.  Ask the students to think of where the sediments in the river go.  
Background Information: Sediments are pieces of weathered rock and organic material (dead plants and animals) that settle out of the water.  As rocks are exposed to water and wind they are slowly broken down into sediments and this process is called weathering.  Wind and water move sediments and fast flowing river water can carry heavy sediments along the bottom.  Lighter sediments can be suspended in moving water.  The carrying away of sediments is called erosion.  Given a mixture of sediments and water, the sediments will settle into layers, depending on weight.  Over time, the weight of sediments on top of sediments causes the bottom layers to form solid rock.  Rocks made this way are called sedimentary rocks.  This process of weathering, erosion, and rock reforming is part of the rock cycle.  
Activities:  

Before Class please arrange with me to schedule a geology student to assist with this geology lesson.  

1) Proceed down to the river with the necessary materials and river logs.

2) At the point bar (normal spot where students observe the river) assemble the groups and materials and tell the students that they will be observing how the river deposits sediments of different sizes.  Hold up sediments of different sizes for an illustration of this point (such as a large rock, a smaller rock, and some sand).   

3) Direct each group to make a sediment collection along the river, and then do 3 more collection moving up the shore (away from the river) for each collection.  You may need to direct student groups to move to different areas to ensure that they are collecting different types of sediments each time. 
4) Ask the groups to discuss their results and share them with the class.  Where did the groups find the largest sediments?  Where did the groups find the smallest sediments?  Ask the students to explain their observations.  Some questions to get them thinking include:  Does the height of the river change or stay the same?  It is harder to move a big rock or a small grain of sand or dirt?  Where is the current of the river strongest?  Where is it weakest?  Why are bigger rocks closer to the river and smaller sediment farther away from the river?
5) If time permits, complete the following activity as well (or do as a separate lesson on another day).  Ask students to observe the current of the river.  Where is the current strongest?  Where is it weakest?  (It should be stronger on the opposite bank and more signs of weathering and erosion should be present there).  Ask students how they might test the strength of the current in different locations.  
a. Introduce the concept of using Pooh sticks to measure the current.  Using a large tape measure, measure 50 feet (or more or less) along the river bank and mark the ends clearly.  Ask students to collect sticks of similar sizes.  
b. Throw a stick out in current and measure the time it takes for the stick to reach the end of the 50 feet.  Then, throw a stick in the slow-moving part of the river and measure the time it takes for the stick to reach the end of the 50 feet.  Record the results and complete multiple trials as time permits.

c. Discuss the results with the students.  What did the Pooh stick test show us about the river current?  How does a stronger current change how the rocks along the river get weathered and how sediments are eroded?  Look at both sides of the river again.  Explain the differences that you can see using your knowledge of the river current.

6) For the next geology activity each student needs their own rock (collected from the river).  Either during a separate trip or at the end of this trip ask each student to collect a rock to bring back to the classroom.  

7) If time permits, give each student a copy of the river log and ask the students to help make measurements and observations about the river.  Ideally, break the students up into groups (with each group having an adult) to record data and observations about the river.  Provide each group with a thermometer and a magnifying glass.  Once back at class, complete a master river log with all of the students providing input and data from their group.  Note any differences in data and try to account for these differences.  

Closure:  Discuss the following questions as a class.  What happens to the banks of the river?  Where do the sediments in the river go?  What happens to these sediments over time?  
Assessment: Participation in class activities and discussions
Resources and Materials: 4 plastic containers for each group of students, spades or trowels for each group, tape measure, stopwatches
