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Homework #2: Soil Properties and Geomorphology
Due Oct. 4, 2007
Several factors affect soil development including climate, organisms (vegetation), relief (topography), parent material, time, and the influx of solid or dissolved particles. Geomorphologists study soils for a variety of reasons, but particularly because soils are partly a function of time and climate. Soils are found nearly everywhere, and therefore can provide important relative age information on geomorphic surfaces for which there may be no other age control. Soils can also provide geomorphologists with useful information about past climates. Individual soil forming factors can be evaluated if other factors are held relatively constant. For this exercise, we will be evaluating a time sequence, or chronosequence, of soils developed on a flight of river terraces in the Canada del Oro valley of southern Arizona studied by Les McFadden (1978). Soil profiles described on the terrace surfaces were located in close proximity to one another and have similar climate, organisms, and influx variables. Sites were located on the flattest, most uniform parts of the terrace surfaces to constrain topographic variability. Parent material of the terrace deposits was similar in terms of composition and texture.

Soil Chronosequence Development

A schematic cross-section of the Canada del Oro Valley is shown in Figure 1. There are five distinct terrace surfaces in the valley: Twin Lakes, Cordonnes, Brave Bull, Golder, and Catalina. The relative age sequence of these surfaces can be determined just from the geometry of their distribution in the cross-section. 

Exercises

You will want to utilize Microsoft Excel (or your favorite graphing program) to insert data in columns and graph the results. Please turn in a hard copy of your data table and graphs. Decrease the size of the graphs so that you can fit several on a page (do not turn in 12 pages of graphs).

1. From Figure 1, determine the relative age sequence of the terraces. List the surfaces from youngest to oldest in the first column of the data table.

2. Examine the field and laboratory data provided for the soil profiles. Determine the following for each surface and record in your data table (in this order!):

a) Total thickness of soil profile (include all A, B, and K horizons)

b) Total thickness of A horizons

c) Total thickness of Bt horizons (if no Bt, then record as zero)

d) Sand content of A1 horizon (%)

e) Clay content of A1 horizon (%)

f) Wt. mean sand content of Bt (if no Bt horizon, use value of uppermost C horizon)

g) Wt. mean clay content of Bt horizon (if no Bt horizon, use value of uppermost C horizon)

h) Wt. mean CaCO3 content of Bt horizons

i) Wt. mean CaCO3 content of Bk or K horizons

j) Depth to CaCO3 accumulation

k) Maximum redness (hue) of A horizons

l) Maximum redness (hue) of B horizons

3. For each (a through l), make an x-y plot of the parameter (y) vs. relative age of the surface (x).
4. Which of the graphed soil parameters varies systematically with age? Briefly describe how each varies  (ie., it increases, it decreases, etc…).
5. Which four parameters are the most discriminating?

6. Which four parameters are the least discriminating?

7. Based on your results, what general statements can you make regarding the way soils develop through time in this environment?

8. If you wanted to correlate the chronosequence with others in different areas, what factors would you need to take into account? Briefly explain.

Notes:

Weight mean percent: (wt. mean) =  Σ(% x (horizon thickness)) / total thickness of summed horizons
% should be in decimal form (example: 26% = 0.26)

Soils are redder with lower hue numbers (2.5 is redder than 10)
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