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Soil Formation Worksheet 
Read pages 167 thru 173 in the textbook & the material below.

Soil is a mixture of weathered rock & organic matter that usually covers bedrock (solid rock that underlies all soil). Both chemical & mechanical weathering and biological activities are involved in the formation of soils.

· Chemical weathering turns hard minerals into soft ones

· Mechanical weathering breaks solid rock into smaller pieces

· Plant & animals add organic materials in the form of waste products & dead organisms 

· The decay of organic matter produces acids which accelerate chemical weathering

· Burrowing Animals, such as earthworms, insects, & rodents, help circulate air and water through the soil & mix mineral & organic remains

[image: image3.png]Figure 4 - Scheme of a soil profile.



The material from which soil forms is called its parent material. Soil that has weathered directly from the bedrock beneath it and therefore matches its parent material is called residual soil.

Soil that does not match the bedrock it is over is called transported soil. It did not weather from the bedrock beneath it but was brought there by agents of erosion such as winds, rivers, or glaciers. Much of New England & the Midwest are covered by soil that was deposited by the movement of glaciers after the last Ice Age. 
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A cross section of soil exposed by digging is called the soil profile. The weathering of soil produces layers known as soil horizons. The topsoil or A horizon is usually rich in dark-colored organic remains called humus (labeled O horizon below). The subsoil or B horizon contains minerals that have been transported deeper by groundwater. Most of the clay in soil has also been washed down to this layer. The partially weathered bedrock or C horizon is composed of broken up bedrock on top of the solid bedrock (parent material). 

Soil erosion is the removal of topsoil by the action of running water or wind. It takes between 100 & 400 years for one centimeter of topsoil to form. 

Loss of topsoil can be caused when plants root are no longer present to hold down soil. Salting roads can raise the salinity of the soil and kill the plants. Over grazing can kill plants. Wind, construction, & mining can all effect plant cover. 
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Means of soil conservation include the following:

· Windbreaks – belts of trees along the edge of fields

· Contour farming – crops are planted in rows parallel to land contours
· Terraces- flattening hill slopes to slow the flow of water & erosion

· Strip Cropping – a crop that leaves bare ground between rows is alternated with a crop that completely covers the ground, ex. Corn & Alfalfa

· No-till method- plowing, planting and fertilizing are all done at the same time so there is less chance of wind removing topsoil

A soil’s appearance, rate of formation, and productivity are determined to a great degree by climate. Other factors that contribute to soil formation are: parent material, the types of plants and animals living in the soil, the topography of the area, and the length of time the soil has been forming. By climate being the main influence on soil formation, they are classified as polar, temperate, desert, and tropical.  
	Soil Type
	Characteristics

	Polar
	· Formed at high latitudes and elevations

· Good drainage

· Shallow with no distinct horizons
· Permafrost is often present

	Temperate
	· Able to support diverse environments such as forest, grasslands, and prairies

· Annual rainfall greater than 50-60 cm.

· Grasslands have an abundance of humus and thus rich and fertile
· Forest soils are less fertile and contain aluminum clays and iron oxides

	Desert
	· Receive low precipitation (less than 25 cm)and thus dry
· High level of accumulated salts

· Limited amount of vegetation

· Little or no organic matter

· Very thin A horizon

· Light-colored and coarse

	Tropical
	· Experience high temperatures and rainfall
· Intensely weathered and often infertile

· Little humus and very few nutrients

· High leaching, but high concentration of iron and aluminum

· Red color is due to oxidation of iron


Name: _______________________________
Period: ___
Date: ________________
Use the above reading materials and the textbook reading to answer the following questions.
_____ 1. Which layer in the diagram below contains the most organic material?

A. A

B.B

C.C

D. the bedrock 

_____ 2. How is soil created from rock?

A. physical weathering without chemical weathering

B. chemical weathering without physical weathering

C. erosion without weathering

D. weathering without erosion

_____ 3. Which method of soil conservation would reduce soil erosion on a slope?
A. Strip Cropping


C. Terraces



B. Windbreaks 


D. no-till method
_____ 4. Approximately how many years does one centimeter of topsoil take 
              to form?

A. 100 – 400 years


C. 1000 – 4000 years

B. 10 – 40 years


D. 10,000 – 40,000 years

_____ 5. What determines the type of vegetation that will grow in temperate soil?

A. amount of humus

C. amount of rainfall                                       
B. mineral content


D. soil temperature

_____ 6. Which layer of a soil profile forms first from the bedrock?

A. A horizon
B. B horizon

C. C horizon 
D. humus

7. For the soil profiles below, label the horizons (A, B, or C) and the parent material 
              in each of the soil profiles using the spaces provided next to each image.
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         ______


______


______

8. At the base of each profile above, number the profiles according to the proper                sequence of development.
9. Match each soil profile above to the graph below that would most likely represent               that profile. Write the letter of the matching profile in the space provided below each               graph.
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Use the textbook to answer the following questions. 

10. Where is soil less likely to be found on Earth’s surface? (p. 167)
11. How are nutrients added to weathered materials that form soil? (p. 167)
12. Compare and contrast soil located on slope and soil in a valley. (p. 169)
13. Why do the temperate prairies of the western United States mainly support the growth of grasses and bushes and not forest? (p. 171)
14. What factors determine soil texture? (p. 172)
15. How is soil fertility enhanced? (pp. 172-173)
16, What type of soil is best for farming? Why? (p. 171)
