
ESC 111 Physical Geology: Lab #6 Soil Analysis and Description
Names:

Purpose: 
To learn how to describe soil type and relate it to position on a slope.
Materials:
pencil, ruler, blank white paper, water bottle
Introduction


Soils are stratified into layers called horizons (Figure 1): 
The O horizon consists of the undecayed or partially decayed organic matter in the leaf litter. This layer is usually dark brown to black with visible plant parts.
The A horizon contains mostly decayed organic material, and is the sight of the highest level of biological activity. This layer is usually dark brown to black.
The E horizon is the zone of eluviation, where water-soluble particles such as clay are leached out by infiltrating rain water. This layer is significantly lighter in color than the O and A horizons.
The B horizon, or zone of accumulation, lies beneath the E horizon. The materials leached out of the E horizon become deposited in this layer. This layer may be lighter or darker than the overlying E horizon.
At the bottom is the C horizon, which includes broken down but not chemically altered pieces of the parent material.
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Figure 1. Idealized soil column.


Soil structure is determined by the shape clumps of soil take when it is carefully broken apart. Each clump is called a ped, and peds can be granular, blocky, prismatic or platy (Figure 2). Granular peds look similar to cat litter. Blocky peds are larger than granular peds but have a similar shape. Prismatic peds form columns, and platy peds are flat and horizontal.
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Figure 2. Soil structure & ped type.

In Saint Joseph, the carbonate bedrock is covered by a thick layer of loess, or windblown glacial material. This material was transported and deposited by wind during the last ice age. The loess was deposited in a thick, nearly horizontal layer which has since been eroded by rivers, streams, and rain.
Soil sampling and description

Choose a spot on the top of the hill, three spots down the hill slope and a spot at the bottom. At each location, use the soil probe to take a sample of the soil. Holding the probe upright, push it into the ground. Twist the handle then remove the probe in one smooth motion. Examine the soil core.

1. Carefully remove your soil sample from the probe, laying it out on the paper. Identify the horizons within the soil. Are any of the horizons missing? Which ones? Please note in Table 2.
2. Measure the thickness of each horizon and enter the values into Table 2.
3. Note the apparent color of each horizon in Table 2.

4. How would you describe the soil structure in horizon A? Is it prismatic, granular, blocky or platy? Please write this under “Structure” in Table 2.

5. Look at your C horizon. What size are the grains? Cobble, pebble, sand, silt?

6. How would you describe the sorting of the grains (well-, moderately- or poorly-sorted)?

7. Test the C horizon with some acid. What does this indicate about the minerals present in the soil?

8. Consider the color of the C horizon. What mineral(s) do you think it is made of?

9. Follow the steps outlined in Table 1 to determine each soil sample’s texture, and write this under “Texture” in Table 2.

Table 1. Method for soil identification.

	Step 1 (Get and moisten sample) 

Place some soil from the A horizon (about the size of a small egg) in your hand, and, using the water bottle, moisten the soil. Let the water soak in and then work the soil between your fingers until it is the same moisture throughout. Once the soil is moist, try to form a ball. If the soil forms a ball, go on to Step 2. 

	Step 2 (Test for Clay) 

A. If the soil: 

· Is really sticky

· Hard to squeeze

· Stains your hands

· Has a shine when rubbed

· Forms a long ribbon (5+ cm) without breaking,
Call it a clay and go to Step 3. Otherwise, go to B. 

B. If the soil:  

· Is somewhat sticky

· Is somewhat hard to squeeze 

· Forms a medium ribbon (between 2-5 cm)

Call it a clay loam and go to Step 3.  Otherwise, go to C. 

	C. If the soil is: 

· Soft

· Smooth

· Easy to squeeze, 

· At most slightly sticky,

· Forms a short ribbon (less than 2 cm) 

Call it a loam and go to Step 3.  Otherwise, go to D. 

	 Step 3 (Refine initial soil classification from Step 2 for relative amounts of sand and silt) Wet a small pinch of the soil in your palm and rub it with a forefinger. 

If the soil: 

· Feels very gritty, go to E
· Feels very smooth, with no grittyfeeling, go to F
· Feels only a little gritty, go to G 

	E. Add the word sandy to the initial classification. 

Soil name is (check one): 

· sandy clay, 

· sandy clay loam, 

· sandy loam

Soil Name is complete. 

	 F. Add the word silt or silty to the initial classification. 

Soil name is (check one): 

· silty clay, 

· silty clay loam, 

· silt loam

Soil Name is complete. 

	 G. Leave the original classification of (check one): 

· clay, 

· clay loam, 

· loam

Soil Name is complete.


10. Now move to your other positions along the hillslope and repeat the analysis, filling in Table 2 as you go.

11. Does the thickness of the soil and its horizons change with position along the slope? 
12. In terms of thickness and color, describe how each horizon changes as you move from the top of the hill towards the bottom:

13. This is the soil catena. In the space below, draw a diagram of each core at the proper position along the slope. Indicate the changes in horizon thicknesses along slope by connecting the horizon boundaries with dotted lines.

14. What differences are there between the soil at the bottom of the hill and the soil at the top?
15. What do you think is the cause of those differences?

There are two main types of climate. Arid climates are very dry, and the evaporation of water exceeds the rate of rain- and snowfall. In humid climates, rain- and snowfall exceeds evaporation. 

16. How would you describe the climate of Saint Joseph? Is it humid or arid?

17. Would you expect mechanical or chemical weathering to dominate?

18. Does the soil appear to very well-developed (hint: review the soil profile)? 
19. Why do you think this?
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