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Name: _________________

ESPM 121

Final Exam 2003

May 17, 2003

TRUE OR FALSE: Identify whether the following statements are true or false (2 points each). 

1.  T F

The 4 geological eras are: Precambrian, Cambrian, Mesozoic, Cenozoic.

2. T F 

The element silicon is the chemical backbone of most of the Earth’s soils.

3. T F 

Soil rarity likely increases with soil age.

4. T F
One might expect an abundance of kaolinite in soils of udic, isohyperthermic, climates. 

5. T F
The main process that drives soil downslope is biological activity (in most areas). 

6. T F 
Soil horizon names represent a “hypothesis” about how the soil differs from its parent material. 

7. T F
One of the two largest contributors to global CO2 emissions is agricultural expansion into undisturbed forests and grasslands.

8. T F
A mapping unit on a modern USDA soil survey map is composed of, at a minimum, only 50% of the soil that the map unit is named for. 

9. T F
Soil classification in the USA has undergone 2 major periods, with the present Taxonomy (which focuses on soil properties rather than theories)  starting back in the 1950’s .  

10. T F
It is likely that many continental, or non-marine, sedimentary rocks contain manyh unidentified paleosols. 

MULTIPLE CHOICE/ETC. (4 POINTS EACH)

11. The steadily increasing global temperature should:

a. increase

b. decrease

c. have little effect on soil C storage. 

12. The arguments used to justify the preservation of biodiversity (and soil diversity) include (please fill in), and add  a brief sentence to explain or describe the reason and its relevance to soil:


a. 


b. 


c. 


d. 

13.   Human acitivity has 

a. tripled

b. doubled

c. halved 

the amount of N added to terrestrial ecosystems. List 3 positive and/or negative effects of this has had:



a. 



b. 



c. 

14. The following set of soils represents a:

a. chronosequence

b. climosequence

c. biosequence

d. lithosequence

15.  Eugene Hilgard (circle all true answers):

a. Was a geologist and chemist by training

b. Was raised on the American frontier

c. Was not well known in his time

d. Missed a chance to start a national soil survey program

e. Began his career in the US Geological Survey

16. Argillic horizons are never found in (circle all correct answers):

a. Aridisols

b. Histosols

c. Mollisols

d. Paleosols

e. Entisols

17. Hans Jenny hiked up Mt. Kilamanjaro to investigate the effect of __________ on soil properties:

a. elevation

b. latitude

c. climate

d. all of the above

18. The key ways in which paleosols are identified in the geological record (in order to distinguish them from sedimentary layers) are:

a. ___________________________

b. ___________________________

c. ___________________________

19.  A soil on a hillslope, at steady state, has a mass of 1500 kg m-2 yr-1, and a residence time of 5,000 years.

a. Assuming a bulk density of 1.3 g cm-3, what is the erosion rate in cm/1000 yr?

20. A soil has an annual C input from plants of 0.5 kg C m2 yr-1.  During an average year, 25% of the total C in that soil is lost as CO2. How much C does the soil have at steady state (kg m2)?

SHORT ANSWER

21. (15 points) We discussed the effect of cultivation on soil organic C storage in class. For the following figure, 

a. Draw a simple graph showing soil C loss with time following the beginning of cultivation. Be sure to put values on the y-axis for fraction of original C and on the x-axis, the time since cultivation. 

b. Discuss 2 reasons why cultivation tends to reduce the C storage. 

c. Place the appropriate equality symbol (I vs L) on the graphs. 

d. Discuss what agricultural techniques can cause soil C to be regained – and the rate at which this might occur. 

22. (10 points) Ernest Lawrence, Berkeley’s first Nobel Prize winner, was born and raised in Canton,SD (coincidentally, the birthplace of your instructor). Lawrence’s home in Canton is built on a mix of early Holocene calcareous loess and glacial till that has since developed into the Wentworth silty clay loam soil series, which is classified as a:

fine-silty, mixed, mesic Udic Haplustoll

Describe, in as much detail as possible, the characteristics of the soil and its climatic conditions based on its classification (soil sketch is also useful). Note, the climate and parent material should help you identify at least one horizon that doesn’t explicitly show up in the name.

23. (5 points) You are talking to a friend about soils and you mention the name Hans Jenny. Your friend asks you to tell her about Jenny because she has not heard of him before. What would you tell her about :

a. Jenny’s birthplace and education

b. Who he first worked with in the USA and why that soil scientist is important

c. What were 2 of the key research topics Jenny worked on during his long career

d. A few points about Jenny’s ideas about the role of soils in landscape art. 

24. (10 points) You are talking with an archaeologist who learns you have taken a pedology class. She asks you how her team can use soil science knowledge for at their site. Assuming that they need to learn more about both the environmental context of their site and the history of human landuse/technology, list 2 examples of how soil morphology and chemical properties could be useful to them. 
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Final Exam

Part 2: Open Book, notes, etc.

1. (30 points) The Redding soil series is common to the Mima Mound landscapes, on the old (~4,000,000 years) alluvial landforms, adjacent to the UC Merced campus. Attached is a soil description, lab data, and climate data for the soil and the area (sampled near San Diego, but similar to Merced). Provide the following information about the classification of the Redding soil:

a. soil temperature regime (3)
____________________________________

b. soil moisture regime (3)
____________________________________

c. diagnostic surface horizon 
(4)______________________________________

d. diagnostic subsurface horizon(s) (4)__________________________________

e. order
(4)
____________________________________________

f. suborder
(4)
____________________________________________

g. great group
(4)
____________________________________________

h. sub group
(4)
____________________________________________

2 points each extra credit:

i. family (all parts, in order)
______________________________________

2. (5 points)  A soil in the Mojave Desert is in a climate with a annual leaching fraction (amount of water available for leaching) of 5 cm. The soil has a water holding capacity of 0.15 cm/cm.  At what depth would the Bk horizon be expected to start?

Have a very nice summer. It was fun to have you in class!

