Example Cation Exchange Exercise
Because the students are able to choose their own site for this exercise, a universal solution set to this exercise is impossible.  Below is an example of how the assignment should be completed using a randomly selected location. 

Example Soil Map
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Example Table
	Soil Name
	Depth (cm)
	pH
	Soil Organic Matter (%)
	Clay (%)
	Cation Exchange Capacity (meq/100g)

	Davidson clay loam, 2 to 6 percent slopes
	0-10
	5.5
	1.25
	30
	8.7

	
	10-20
	5.5
	0.52
	32.4
	7.0

	Davidson clay loam, 6 to 10 percent slopes
	0-10
	5.5
	1.25
	30
	8.7

	
	10-20
	5.5
	0.52
	32.4
	7.0

	Iredell loam, 2 to 6 percent slopes
	0-10
	6.2
	1.25
	25
	13.4

	
	10-20
	6.2
	1.25
	25
	13.4

	Iredell loam, 2 to 6 percent slopes, eroded
	0-10
	6.2
	1.25
	25
	13.4

	
	10-20
	6.4
	0.52
	42.5
	22.2

	Mecklenburg clay loam, 6 to 10 percent slopes, severely eroded
	0-10
	6.5
	0.75
	27.5
	14.6

	
	10-20
	6.5
	0.36
	43.2
	22.5

	Mecklenburg loam, 2 to 6 percent slopes, eroded
	0-10
	6.5
	1.25
	16.5
	8.9

	
	10-20
	6.5
	0.52
	40
	20.8

	Mecklenburg loam, 6 to 10 percent slopes, eroded
	0-10
	6.5
	1.25
	16.5
	8.9

	
	10-20
	6.5
	0.52
	40
	20.8


Soil Taxonomic Classification

Davidson:  Fine, kaolinitic, thermic Rhodic Kandiudults

This soil has a fine texture and is dominated by kaolinite clay.  This entire area of South Carolina lies in a thermic temperature regime, which has an average annual temperature between 15° and 22°C.  This soil is usually moist all year and is dominated by red, low activity level clays. This soil is an ultisol

Iredell:  Fine, mixed, active, thermic Oxyaquic Vertic Hapludalfs

This soil has a texture that is mostly fine grained, but is mixed with some larger soil particles.  This soil contains an active clay, which suggests a 2:1 clay (smectite), which also gives the soil a property similar to vertisols.  The soil has high clay near the surface that is dominated by hydrous oxides of aluminum or iron and is can be saturated for significant portions of the year.  Despite all this, the soil is an alfisol and likely has a high base saturation. 
Mecklenburg:  Fine, mixed, active, thermic Ultic Hapludalfs

This soil, like the Iredell soil, has a fine-mixed grained particle size and contains a 2:1 clay type.  This soil, however, either does not have as high a clay content or as high a swelling clay content and has properties more similar to an ultisol than a vertisol.  This soil shares the same temperature and moisture regime as the others.  This soil displays many of the more typical features of an alfisol.  

Discussion

Generally speaking, when the percentages organic matter and clay in these soils increased, so did the cation exchange capacity (CEC).  While the Davidson series showed a decrease in CEC with depth, primarily due to the organic material being half of the surface layer, all other series showed the same or greater levels of CEC.  This is due to the increase in clay with depth.  The Mecklenburg series more than doubled the amount of clay in the 10-20 cm range and showed the largest increase in CEC capacity with depth of all the soils present.  In any one individual soil, there is not a great deal of variability in pH with depth.  However, the Davidson series had the lowest pH values and despite having similar amounts of organic material and higher amounts of clay than many of the other soils at the surface, it had the lowest CEC values.  This is likely due to the increased amount of hydrogen ions in the soil occupying a higher proportion of the exchange sites.


These soils are all found in the same plot of forested land near Winthrop University and share many of the same properties.  Both the Iredell and Mecklenburg series are classified as alfisols and the Davidson series is an ultisol.  Ultisols are typically at a more advanced state of weathering and usually have a much lower pH than alfisols, which is reflected in the soil survey information here.  The presence of a kandic horizon in the Davidson series is also evident from the high amounts of clay seen.  An aquic epipedon is present in the Iredell series, which sometimes results in a higher amount of organic content within the soil.  This does not appear to be evident in this case however.  This may be because the aquic conditions lie below the 20 cm mark and would not be included in this table.  The Mecklenburg series is described as ultic, which would suggests that it is at a more advanced state of weathering, but does not reflect the lower pH as the Davidson series does.  All of the CEC values for these soils are below 25 meq/100g soil.  This suggests that the dominant type of clay in these soils is a 1:1 clay.  Kaolinite is a very common clay for the piedmont regions of the Carolinas and would likely be present here.  
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