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Objectives
When you have completed this lab activity, you should be able to: 

1.
explain the essential difference between chemical sediment and detrital sediment.

2.
describe how and why detrital sediment is deposited.

3.
describe how and why chemical sediment are deposited.

4.
explain how the speed of flowing water affects (a) the sizes of detrital sediment particles that the water can carry and (2) the sizes of detrital sediment particles that the water deposits.

5.
explain why detrital sediment is often layered by particle size.

6.
distinguish two very different mechanisms by which crystals can grow in a fluid.

7.
explain how sediment is transported from far inland to the sea.

8.
describe how running water can transform a featureless terrain into a complex landscape of ridges and valleys.

9.
distinguish between erosion and deposition.

10.
identify the following features of a river: tributaries, trunk stream, delta, distributaries

Important Definitions
Dissolved: a substance is dissolved in a fluid (liquid or gas) when its component ions, atoms or molecules have become separated and individually surrounded by molecules of the fluid.  

Sediment:  solid material that has settled to the ground or to the bottom of a body of water. 

Chemical Sediment:  Sediment that was once dissolved in water.

Detrital Sediment:  Sediment that was never dissolved in water.

Activity #1:  Chemical vs. Detrital Sediment

Materials:
1 clear plastic cup containing fine-grained halite (table salt)


1 clear plastic cup containing powdered clay


water


2 stirring rods

Prediction: 
Which do you think will dissolve in water: the salt, the clay, neither or both? Explain the reasoning behind your answer.

Activity:
• Add water to each cup until it is approximately 2/3 full.

• Thoroughly stir the contents of each cup for at least a minute.

• Observe each cup right after you have finished stirring.  

Questions:

1.
Draw diagrams of the two cups immediately after you have finished stirring.
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	Water + Salt
	Water + Clay


2.
Which substance dissolved in the water:  the clay, the salt, neither or both?  Use your observations of the two cups to justify your answer.

More Activity:
• Let the two cups rest undisturbed on the lab table for an hour or so.

More Questions:

3.
Draw diagrams of the two cups after they have rested on the lab table for an hour or so.
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	Water + Salt
	Water + Clay


4.
Explain why the distribution of sediment in the two cups is so different.

5.
Clay is a      detrital    /    chemical        sediment (circle the correct answer).


Salt is a     detrital    /    chemical        sediment (circle the correct answer).

Activity #2: Causing the Precipitation of Chemical Sediment from a Solution

Materials:
salt water (solution of sodium chloride in water)



spoon



one glass Petri dish


10x magnification hand lenses



metal stand with a heat lamp on it, pointing down

Activity
1.
Place a few spoonfuls of salt water into the Petri dish. Look at the solution with a hand lens. Draw a diagram of the Petri dish in the space provided below (Question 1).

2.
Place the Petri dish under the heat lamp and let the water gradually evaporate. Go on and do Activities 3 and 4. After 10-15 minutes, examine the Petri dish and answer the questions below.

Questions:  

1. 
Draw diagrams of the Petri dish, before and after the water evaporated.
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	Before Water Evaporated
	After Water Evaporated


2.
What caused the crystals to form in the Petri dish?

3.
How is the process that formed these crystals fundamentally different from the process that formed the crystals of salol in the test tubes (you did this a couple of weeks ago)?

Activity #3:  Studying the Deposition of Detrital Sediment

Materials:
Mason jar with water and detrital sediment in it.

Dry detrital sediment:  Mixture of gray pea gravel, fine white sand and a small amount of dark silt (the black "dirt" in central and western Chico is ideal).

Activity:  

1.
Shake the jar vigorously; the water picks up the detrital sediment, just as a flowing stream does.

2.
Stop shaking the jar and watch what happens to the detrital sediment as the water slows down and comes to rest.  

Questions: 

1.
What causes the detrital sediment to become suspended in the water?

2.
What causes the detrital sediment to settle to the bottom of the jar?

3.
Do the smallest grains land on the top or on the bottom of the layer?  Why?

4.
What is the important factor in determining which grains land on the bottom of the layer, their weight or their density? Why?

(Hint: what happens to the density of a large boulder when it's broken into small pieces?)

5.
What natural river or ocean processes could result in the deposition of detrital sediment?

6.
After most of the detrital sediment has settled, draw a diagram of the sediment in the jar, noting especially any variations in the size and/or color of the sedimentary particles.
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More Activity: 
Open the top of the jar and add another 1/4 cup or so of sediment; watch it settle. Repeat several times. Note the layering; such layering is always present in sedimentary rock. 

Questions: 

7.
Draw a diagram of the multiple layers of detrital sediment in the jar, noting especially any variations in size and/or color of the sediment.
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8.
Describe a natural scenario that could result in the deposition of distinct layers of detrital sediment.

Activity #4: Watching Running Water Modify a Landscape

Materials:
2 large plastic trays, each with a small hole in one end


small rubber stopper

moistened sediment (diatomaceous earth--the kind used for swimming pool filtration-- mixed with a small amount of fine sand)

flat plastic spatula


large (1 or 2 liter) plastic beaker


spray bottle full of water


sponge

Activity:


1.
Initial set-up

a.
The sediment in your tray should be pre-moistened. If it is not, ask your instructor to do it. 

b.
Plug the hole in the tray with the rubber stopper. Mix the moistened sediment well, using the plastic spatula and/or your hands. You will have to scrape the sediment off of the bottom using lots of elbow grease. Mix the sediment well until the sand (tan) is evenly distributed in the diatomaceous earth (white). If necessary, add some water until the sediment has the consistency of a mud pie. 

c.
Turn the empty tray upside down. Rest the tray containing the moistened sediment on the edge of the empty tray, with the plugged hole on the uphill side of the tray.
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d.
Push the sediment to the side of the tray opposite the hole. The sediment should cover about half of the bottom of the tray. 

e.
Firmly pat the sediment with your hands to make its upper surface as flat as possible (it will become very soupy when you do this).

f.
Use the sponge to clean as much sediment as possible from the exposed bottom of the tray.

Comments: This is a small-scale model of a landscape. An inch on the model represents about a mile on a real landscape. A grain of sand represents a boulder. Regarding evolution of the landscape, one minute of the experiment is equivalent to about 1000 years in real life. 
2.
Running the Experiment:

a.
Gently and slowly (so as not to disturb the sediment), place the tray of sediment flat on the upside-down tray.

b.
Fill the plastic beaker with water and SLOWLY pour water into the sediment-free side of the tray just until there are no more dry spots on the bottom of the tray. This water represents the ocean; the sediment represents the land.
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c.
Watch as water drains off of the “land.” It will form several streams. At first, nothing may appear to be happening. Be patient and keep watching. Try to be the first  in your group to see a stream appear.

d.
Continue watching as the running water carves a landscape by eroding, transporting and depositing sediment. Be sure to watch what happens in the ocean as well as what happens on land. 

Questions:

1.
Where, in the model, is erosion occurring? 







2.
Where in the model is deposition occurring? 






3.
Explain the essential difference between erosion and deposition.


4.
What is the predominant sediment that is eroded from the land, transported by the streams, and deposited into the ocean? The diatomaceous earth (white) or the sand (tan)? Why?

5.
Is sediment deposited as one even layer in the ocean, or is more sediment deposited near the shoreline? Explain why this occurs.

More Activity: Continue Running the Experiment:


a.
Gently spray a fine mist of water over the land (a few “squirts” should be enough)--you have just made it rain!

b.
Watch the water run off the land. Notice how efficiently the streams channel the water from the land to the ocean.

c.
Repeat several times, causing the landscape to continue to evolve.

More Questions


6.
Does the upper surface of the sediment end up with coarser or finer sediment than it had when it started? Why does this happen? Draw diagrams to illustrate your answer.

7.
If you drive south on Highway 99 from Chico, you see rolling hills covered with grass and thousands upon thousands of large boulders. The bedrock underneath these boulders is a sedimentary rock composed of mud- to boulder-size sediment. Use your answer to questions #1 and #3 above to formulate a hypothesis as to why the hills south of Chico are covered with boulders. (Hint: contrary to popular myth, these boulders were not thrown out of the Mt. Lassen volcano).

8.
Draw a diagram of the final state of your experiment. Label the following features on your diagram: head,
 mouth, 2 tributaries,
 trunk streams,3 meanders,
 deltas
 and distributaries.5
Don't forget to go back and finish Activities #1 and #2!
�This laboratory activity was modified from 


a) The River Cutters unit of the Great Explorations in Math and Science (GEMS) curriculum materials for Grades


	6–9, published in 1989 by the Lawrence Hall of Science, University of California at Berkeley.


b) The Stream Tables activity of the Landforms Module of the Full Option Science System (FOSS) curriculum materials for grades 5–6, published in 1990 by the Lawrence Hall of Science, University of California at Berkeley; distributed by Encyclopaedia Brittanica.





� In the textbook, study Figure 4.5 on p. 103.


� A tributary is a side stream that joins the main stream (which is called the trunk stream). These terms derive from the resemblance between river systems and trees. See, for example, Figure 4.5 on p. 103 in the textbook; the tributaries are the finer “branches” of the “tree” and the trunk stream is the “trunk” of the “tree.”


� In the textbook, read the text on p. 109 and study Figure 4.8 on p. 105 and Figures 4.15 and 4.16 on p. 110.


� In the textbook, read  the text on p. 106 and study Figures 4.10 and 4.11 on p. 107.





*Supported by NSF Grant #9455371. Permission is granted to reproduce this material for classroom use.
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