







Name:_________________

ESPM 121

 Homework 1

DUE: February 17 at 5pm. 

Soil processes on the western slope of the Sierra Nevada, Fresno County, CA

References and resources for calculations:

Dahlgren, R.A., J.L Boettiner, G.L. Huntington, and R.G. Amundson. 1997. Soil development along an elevational transect in the western Sierra Nevada, California. Geoderma 78:207-236. 

For all calculations, you are encouraged to use Excel to perform the calculations, and:

• Please provide the approach to the problem on this sheet. 

• Attach the Excel sheet  of results for all questions. 

• Attach plots where for all problems where they are required. 

Residence time vs. elevation/climate

1. In lecture 2, we covered the concept of residence time as a guide to soil age on sloping landscapes. 

a. For the 7 soils examined by Dahlgren et al., calculate their residence time (the “soil” ends at the base of a B or BC horizon). Assume all sites have an average erosion rate of 4 cm/1000 yrs (a value both probably not applicable to all sites, but one calculated from reservoir sedimentation by Janada, 1967 and from isotope derived erosion rates by Riebe et al., 2001).


b. Discuss why the trends occur as they do with MAP/MAT. In this discussion, remember that soil thickness (which essentially drives the residence time calculations) is the balance of erosion rates and soil production (rock conversion to soil) rates. 

Clay production vs. elevation

2. 
a. Calculate the rate of clay formation (kg clay/cm2x1000 yrs) for all seven soils. You can assume all soils have a bulk density of 1.4 g cm-3. Use clay data from Table 3 in paper, and data from #1 above. 

b. Discuss why the weathering rates (i.e. clay production rates) vary as they do with MAT and MAP. 

Use of CEC to evaluate soil clay mineralogy

3. 
a. Calculate the CEC of the clay fraction (meq/100g of clay) as a function of both soil depth and elevation for the 7 soils. The organic C content is given on the Excel spreadsheet. Obtain CEC and clay from Table 3. Subtract the CEC produced by the organic matter, assuming that for every 100 g of organic C, there is 300 meq of CEC (or 3 meq per g). 


b. Given the clay mineralogical data in Figs. 7 and 9, do the CEC values seem consistent with these data. 

Soil color and soil mineralogy


4. In the lecture, we discussed that soil Munsell values are related to soil organic C contents. We hypothesized that Munsell chroma should be related to degree of weathering and the amount of secondary Fe oxides the soil contains. To test this hypothesis, plot the soil chroma (for moist soils) vs. the Fe(d) of the B horizons only (neglect any A horizons or any Cr horizons) (citrate-dithionite extractable Fe)(Fe(d) is a chemical extractant that removes most important secondary Fe oxides, including hematite, goethite, and ferrihydrite). 


a. Discuss the results of the analysis. Does it conform to the hypothesis?

Soil morphology and climate

5. a. Plot O and Bt horizon thicknesses vs. elevation. Discuss reasons why these trends occur as they do. For the O horizons, considered the vegetation (Table 1) and the effect of climate. 

