River
Lesson #9: Introduction to Rocks, Water, and Soil
Time Frame: 45 minutes 
Learning Standards: 

Science

Earth and Space Science: Earth’s Materials
1) Recognize that water XE "water" , rocks, soil XE "soil" , and living organisms XE "living organisms"  are found on the earth’s surface.
Science of Inquiry

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

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

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

5) Discuss observations with others.  

Student will be able to:

1) Make a model river in a box to observe erosion and the relationship between water and soil.  
Focus Activity: Ask students to list all of the non-living natural components of the river.  These should include rocks, soil (dirt, sand, mud), and water.      
Introduction:  Explain that today students will make models of rivers to observe how water affects soil (and rocks, over longer periods of time).  The students will observe a process called erosion, the wearing away of land or soil due to the action of wind, water, or ice.      
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.  
Activities:  

1) Demonstrate to the students how to make a model of river.  Pack some soil (it may include just dirt, sand, rocks, twigs, etc. but it is best to start with a uniform sample of dirt) in a box with a cut-out at one end.  Put the box at a slight angle so that the notch is down.  Then, sprinkle water at the highest end of the box slowly and observe the results.  Catch the run-off in a plastic container under the notch.  
2) Working in small groups, provide the materials and assists groups in constructing and testing their model river.  Ask students to make a before drawing of the dirt and another drawing after they have poured water down the slope.  Students should also write down their observations about the water that comes out of the river.  
3) If time permits, students may experiment with a riverbed of mixed materials such as rocks, twigs, sand, and dirt.  Students may also experiment with different degree of slope.  Students should record their before and after results again and notice any differences in the water that comes out of the river. 
4) Student groups may present some of their observations and results to the class and discuss possible explanations.

Closure:  How does the water of a river change the soil along its path?  How did this experiment demonstrate erosion (the wearing away of soil by water)?  Why did the clean water that you poured down the slope come out dirty?  Does this happen in an actual river?  What happens to rocks in and along the river over longer periods of time?  Does erosion of dirt and soil from water occur with rocks as well?  
Assessment: Observations and discussions about the model rivers
Resources and Materials: Box with a notch, trowel, dirt, rocks, sand, twigs, watering can (or something that pours water slowly)
Extension Activity: At the end of this activity or as part of a separate activity discuss how weathering affects rocks.  Ask students to predict what might happen to rocks that are knocked together and rolled around in the water of the river.  Explain that you will experiment with how rocks weather.  

Materials: 15 rough sedimentary rocks (sandstone, limestone, or shale), 3 plastic containers with lids that are all the same size, 3 clear cups, pen, and masking tape

Instructions: 

1) Separate the stones into 3 piles of 5 and put each pile on a sheet of paper.

2) Label each plastic container with either A, B, or C and put 5 rocks in each container.
3) Fill each container halfway with water and let the stones stand in water overnight.

4) The next day, pass the containers around to the students.  Instruct them to hold container A tightly and shake it hard about 50 times each for a total of around 1,000 shakes.  

a. Remove the stones from container A and pour the water into cup A.  Observe the stones and the water.

5) Using the same process, give container B about 300 shakes.

a. Remove the stones from container B and pour the water into cup B.  Observe the stones and the water.

6) Do not shake container C.  Remove the stones and pour the water into cup C.

7) Compare the piles of stones and the water from each container.  How are the piles of stones different?  Why?  How are the cups of water different?  Why?  How does this show what happens to rocks and stones in the river?

8) Let the 3 cups of water sit overnight and observe any differences or changes the next day.  Explain that running water, like the river, causes erosion and erosion changes the shape and structure of the land forms that we can see around us.  

