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Context: This activity takes place during the second week of an undergraduate geomorphology class “Physics of the Earth: Surficial Processes”. The students will have read about and attended lectures on chemical weathering, soil formation, soil nomenclature and soil characteristics/descriptions.

Goals:

1. To learn how to conduct field descriptions of soils.

2. To learn how to determine % soil moisture and % organic matter using standard laboratory techniques

3. Based upon the field description to attempt to classify the soil by order.

4. To infer dominant soil forming processes based upon differences in soil profiles.

5. To work collaboratively within groups and between groups to effectively share data and disseminate results.

Instructors Notes:

These pits are all located within about 100 square meters of each other in a nature preserve in NE Wisconsin. There are three different vegetation types, deciduous forest, coniferous forest and a corn field. The deciduous forest also includes a steep slope where springs flow towards the base. The variety of vegetative covers and topographic position provides clear differences in soil profile development that can be isolated to these soil forming factors. Parent material (glacial till), climate, and time are all the same. Aspect differs slightly between the corn field and the rest of the sites. Each group is equipped with a tablet PC computer which has the full Field Book for Describing and Sampling Soils (2002). 

Field Portion

Break up into five groups. Each group will dig a soil pit. Three will be along a transect down the hill. One at the top of the slope, one at the base of the slope, and one in the middle. Two other groups should find locations with different vegetative covers for their locations but roughly the same elevation. Each group will have a GPS enabled tablet that can be used to determine your elevation and to plot your position on the digital base map. You may also use One-note as a digital field book. Use the digital cameras to take pictures of the profiles and annotate them. Be sure to also conduct field sketches.

Each pit should be a minimum of 2’X2’X2’ - you can stop digging when you are sure you are below the B horizon. Delineate and describe horizons following the conventions described in class, in the handout, and from the NRCS Field Book for Describing and Sampling Soils (2002). Describe the color, texture, structure, and boundaries. Assign horizon notation and Take at least one sample (about a pint) from each major horizon (5 samples total). Label the sample bag and note the depth of the sample. Indicate where the sample was taken on your diagrams. After everyone has completed their own pit we will take a pit tour – you’ll want to take notes at other groups’ pits. After observations have been made by all groups, re-fill the pits completely. Be sure to make some observations about the surrounding topography, vegetation, slope, and aspect. 

Lab Portion

For each sample your group selected, determine the % soil moisture and organic matter content of the sample following the methodology described in class.

What to hand in

Each group should submit a neat diagram your soil profile (you may also include annotated photographs, but you must include a sketch as well). Horizons should be labeled and described in detail. A site map is also useful you can use the digital base map. Also make a plot of the variation in soil moisture and organic matter content with depth. This should be place in the class share drive within one week.

In addition, each individual should answer the following questions:

1. Compare and contrast the soil characteristics among the pits. 

2. What are the dominant soil forming factors which can be isolated to explain the differences in soil development between the pits?

3. Using the soil survey of Outagamie County or Web Soil survey, determine the type of soil that makes up our study area. What is the potential for frost action on this soil? Would this soil be suitable for road fill? 
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