Soils Geography

Geography 393
T, Th  10:00-11:50

Room: HSS 106

Instructor: Mark M. Van Steeter, Ph.D.

e-mail: vanstem@wou.edu
web page:  www.wou.edu/~vanstem
phone: 838-8855  office: HSS 216

office hours:  M 2-4, T 12-1, R 12-2 or by appointment

Course Description

This class will explore soil properties and management.  It will provide you with the basic tools of soil analysis, and the knowledge of the processes that create soils.  Soils are often thought of as "dirt", but through this class you will hopefully realize that soils are the foundation of all terrestrial life.  Class will be a combination of lecture, discussion, short field trips and lab.  There is not a separate lab section.  Lab work will be performed during the class period.

Texts



Required: Dirt: The Erosion of Civilizations, by: David R. Montgomery, 


University of California Press


Optional:  Soils: An Introduction, by: Singer and Munns (6th ed) Prentice Hall


(if you can get a 4th or 5th edition cheap...go ahead but the chapter numbers may not match to 
assigned readings)
Requirements
There will be weekly outlines of readings, a midterm, final, lab assignments, and a project.  Exam questions will be based primarily on the material covered in lecture, but some may come directly from your readings.  Questions will be short essay, multiple choice, and fill in the blank.  In these questions my goal is to get you to think beyond the simple facts and think on your own.  I want to see a synthesis of ideas and concepts.  I will not give any make-up exams or labs, and all work will count towards your final grade.  If you have a legitimate reason for not being able to make an exam or lab, you must contact me before the class period, or you will receive a zero.

The soils project will give you the opportunity to research soils in Oregon and apply basic soil analyses in the field.  You will pick two locations that you suspect will have different soil properties.  At each site you will measure soil properties and research these locations with the interactive web site of the National Resource Conservation Service (NRCS). (http://websoilsurvey.nrcs.usda.gov/app/HomePage.htm)
After completing your research and analyses, you will write a 5+ page paper explaining the characteristics of these two soils and why they are different.  The paper length is 5 pages of text.  Data and figures do not count towards the five pages.  I expect the paper to explain the results of your study and explain why the soils are different.  I want you to explain the processes that lead to the difference.  A paper that only lists characteristics and does not discuss processes thoroughly will receive a poor grade.

In order to explain differences, you will need to read background material on soils and list these references in your paper.  I expect at least 5 references.  At least 2 of the references must be from professional journals, and the others can be from books or legitimate web sites.  Cite all references WITHIN YOUR TEXT frequently!  A list of some professional journals is provided at the end of the syllabus.  You may need to visit the OSU library or use interlibrary loan to obtain some references, so start now.  

You will present your results to the class during the last week.  Presentations must be professional, clear, and concise.  You will be limited to 10 minutes, so be sure to practice your talk several times.


Possible Topics 


(you don't need to choose one of these, study soils that interest you)



Forest and Agricultural Soils



Mountain and Valley Soils



Floodplain and Mountain Soils



Comparison of Clear Cut and Old Growth Soils



Soils from Eroded Agricultural Lands and Pristine Valley Grassland Soils



Bottomland and Hilltop soils 



Etc.

Grading
Every student has the opportunity to get an "A".  If you work hard, you will succeed.  My grading scale is as follows:  100-90 = A, 89-80 = B, 79-70 = C, 69-60 = D, <60 = F.

note: I may change the grading scale, but only to improve your grade.

Reading Summaries

90 pts (10 pts each)

Midterm


75 pts

Final (comprehensive)
75 pts

Labs and Field Trips

40 pts

Project



100 pts  (25pts presentation, 75pts paper)

-------------------------------------------------

Total Possible


380 pts

Late Assignments will lose 10%/day 

Tentative Schedule

Week 1

Introduction, Soil Degradation and Soil Genesis


Reading: 
Singer and Munns chapters 1, 15, 12




Montgomery chapters 1 and 2 for Tuesday

Week 2

Soil Information and Organization

Dirt and Skin of the Earth


Reading: 
Singer and Munns chapter 13 and 14




Montgomery chapters 1 and 2


Summary due Tuesday

No Class Thursday April 13th

Week 3

Soil Information and Characteristics

Rivers of Life


Reading: 
Singer and Munns chapter 14




Montgomery chapter 3


Lab: soil texture analysis 


Summary due Thursday
Week 4

Students Present Soil Project Progress
Soil Pores Solids and Gasses

Graveyard of Empires


Reading: 
Singer and Munns chapter 2 and 3




Montgomery chapter 4


Lab: soil infiltration rate


Summary due Thursday
Week 5

Midterm Exam

Soil Climate, Water and the Soil-Plant System

Let Them Eat Colonies


Reading: 
Singer and Munns chapter 4 and 5




Montgomery chapter 5


Lab: measuring bulk density


Summary due Thursday
Week 6

Managing Soil Water and Microbial Processes

Westward Hoe


Reading: 
Singer and Munns chapter 6 and 8




Montgomery chapter 6


Summary due Thursday
Week 7

Mineral Nutrients and Management

Dust Blow


Reading: Singer and Munns chapter 9 and 10




Montgomery chapter 7


Lab: measuring soil nutrients


Summary due Thursday
Week 8

Acidity and Salinity

Dirty Business


Reading: 
Singer and Munns chapter 11




Montgomery chapter 8




Montgomery chapters 9 and 10 for next Tuesday


Summary due Thursday
Week 9 

Islands in Time and Life Span of Civilizations


Soils Project Paper Due Tuesday


Summary due Tuesday

Reading: 
Montgomery chapter 9 and 10


(No Class Thursday June 1st Academic Excellence Showcase)

Week 10

Soils Project Presentations

Final Exam (comprehensive): Thursday, June 15th  8-9:50

List of Potential Journal Sources

American Journal of Science 

Annals of the Association of American Geographers

Arctic and Alpine Research

Canadian Journal of Soil Science

Catena

Ecology

Ecological Monographs

Earth Surface Processes and Landforms

Geological Society of America Bulletin

Geology

International Congress of Soil Science Transactions

Journal of Geology

Journal of Soil Science

Journal of Soil and Water Conservation

Nature

Physical Geography

Progress in Physical Geography

Quaternary Research

Science

Soil Conservation Service Publications

Soil Science

Soil Science Society of America Journal

Soil Science Society of America Proceedings

The Professional Geographer

U.S. Geological Survey Publications

Research Data From NRCS Web Site

http://websoilsurvey.nrcs.usda.gov/app/HomePage
WSS (web soil survey)

Area of Interest (zoom in and choose AOI)

Soil Data Explorer

Suitability and Limitations of Use


-Land Classification



-Soil Taxonomy Classification (then hit button “view rating”)




this tells: % slope, suborder, texture

WSS (web soil survey)

Area of Interest (zoom in and choose AOI)

Soil Data Explorer

Soil Properties and Qualities


-Soil Physical Properties



-Bulk Density (then hit button “view rating”)



-Organic Matter



-Surface Texture



-% sand, silt, clay

WSS (web soil survey)

Area of Interest (zoom in and choose AOI)

Soil Data Explorer

Soil Properties and Qualities


-Soil Qualities and Features



-Drainage Class (then hit button “view rating”)



-Depth to Restrictive Layer



-Parent Material Name

Data From Field (soil pit ~ 2-3 ft deep)

Depth of “O”, “A”, “B” horizons

Texture of “A” and “B” horizons (feel method)

Photos

Vegetation

Land Use

Slope (qualitative)

Other observations

