
Environment and Natural Resources 5260 
Soil Landscapes: Morphology, Genesis and Classification 

Autumn Semester 3 CREDIT HOURS 
 
Instructor: 
Brian Slater  
210P Kottman Hall, (614) 581-9102 slater.39@osu.edu 

I.	  SCOPE	  
ENR 5260 is a course in pedology: the science of soil genesis, classification and 
mapping. The emphasis is on concepts of soil variation at the landscape scale, and on 
evolving methods for understanding, depicting and modeling soil diversity. Processes 
resulting in soil variation are critically examined with an emphasis on the development of 
models for predicting temporal and spatial variation in soil attributes. The course 
considers major quantitative techniques devised for analyzing the soil continuum and 
explores major global taxonomic systems for soils. 

II.	  OBJECTIVES	  
a. To develop an understanding of the diversity of soils in the landscape. 
b. To understand the major genetic processes that generate patterns of soil variation 

at the landscape scale. 
c. To understand the concepts of soil classification 
d. To become familiar with the underlying principles of U.S Soil Taxonomy and the 

World Reference Base for Soil Classification 
e. To utilize the USDA soil classification system, “Soil Taxonomy” to classify soils 

to the Soil Family level. 
f. To understand the concepts of soil variability, soil bodies and units used for 

depicting soil diversity. 
g. To understand the methods used for mapping soils and for analyzing soil 

landscapes. 
h. To develop and understanding of digital soil mapping methods, soil-landscape 

models, and geospatial tools for efficient soil survey at multiple scales. 
i. To gain an appreciation for soil forming processes and the evolution of soils, and 

to understand methods of modeling soil genesis. 
j. To explore the major concepts and models of soil geomorphology. 

 
  



III.	  EXPECTATIONS	  
By the time students complete this course, they should be able to recognize the 
complexity of soil landscapes and to gain an appreciation of traditional and new methods 
for understanding soil diversity. Students will develop a conceptual understanding of the 
principles of soil classification, and be able to use the two major global systems – US 
Soil Taxonomy and the World Reference Base, to classify soils. Knowledge regarding 
methods for modeling soil physical, chemical, and biological processes active in soil 
genesis will be gained. Students will gain experience in digital soil mapping techniques 
using geographic information systems, remote sensing, and predictive soil-landscape 
models. 

IV.	  APPROACH	  
a. Discussion and practical study of the concepts of soil variability, soil bodies and 

methods of dividing the soil continuum. 
b. Discussion and application of the soil classification systems developed by the 

National Cooperative Soil Survey, and the World Reference Base. 
c. Discussion of soil taxa to the Family level, including their morphology, 

classification, genesis, distribution, and use. 
d. Discussion of soil-forming factors and processes, and quantitative modeling 

applied to understanding soil evolution. 
e. Field study and description of the geomorphological characteristics of some Ohio 

soils catenas and an evaluation of these soil landscapes relative to soil-forming 
factors and processes. 

f. Application of geospatial techniques to develop predictive soil landscape models. 

V.	  ASSIGNMENTS	  
Class Work: 
Each student will be responsible for all material covered in the lecture, laboratory, and 
field trips. Most of the material discussed in this course is adequately covered in the text, 
and reading assignments are provided. 
Field Trips: 
Three Saturday field trips will be taken to describe and classify representative Ohio soil 
landscapes and to consider the factors responsible for their formation. Each student must 
attend two of the three field trips. However, participation in all three field trips is strongly 
encouraged. Some exam questions will be drawn from information provided on the field 
trips. 

VI.	  GRADING	  
Laboratory 20% 
Field Trips 10% 
Assignment 10% 
Midterm 20% 
Final Exam 40% 



VII.	  INSTRUCTIONAL	  MATERIALS	  
 
TEXT 
The following textbook is highly recommended (not compulsory). 
Soils: Genesis and Geomorphology, by R. Schaetzl and M.L. Thompson. Second Edition. 
Cambridge University Press, 2015 
 
REFERENCE 
Soil Genesis and Classification, Fifth Edition, by S.W. Buol, R.J. Southard, R.C. 
Graham, and P.A. McDaniel. Iowa State Press. 2002. 
Soils: A New Global View, by T.R. Paton, G.S. Humphries, and P.B. Mitchell. Yale 
University Press, 1995. 
 
Any additional instructional materials will be posted on Carmen. These additional 
materials are available in alternate formats upon request. 

VIII.	  DISTRIBUTION	  OF	  CLASS	  TIME	  
2 hours of lecture per week and a two hours laboratory/discussion period. 
Readings refer to Schaetzl and Thompson, 2nd Edition. 
 
Sessions Topics Readings 
1 Course objectives, requirements, grading 

History of the science of Pedology 
Chapter 1 

1 Concepts of soil and soils, soil units and entities 
and bodies, pedons and horizons 

Chapters 2, 
3 

3 Soil morphology (color, structure, texture etc), soil 
constituents, soil components, field soil description 

Chapters 2, 
3 

4 Soil properties: mineralogical, chemical, physical, 
biological 

Chapters 4, 
5, 6, 7 

8 Soil classification: principles, Soil Taxonomy, 
World Reference Base, numerical techniques 

Chapter 8 

2 Soil Genesis –Weathering processes Chapter 9 
2 Genesis: Parent Materials Chapter 10 
1 Genesis: Pedoturbation Chapter 11 
1 Genesis: Pedological Models Chapter 12 
2 Soil Profile Development Processes Chapter 13 
2 Soil Geomorphology: catenas and landscape models Chapter 14 
1 Models and dating for soil chronology and 

paleopedology 
Chapters 
15, 16 

 
  
  



Laboratory Sessions 
Week  Activity Objective 
1 Soil and Landscape 

Interpretation Using Remote 
Sensing Techniques.  

To gain experience in using a 
pocket stereoscope to identify 
cultural, landscape, and soil 
characteristics. 

2 Aerial Photo Identification and 
Interpretations. 

To examine characteristics of, 
and the relationship between 
topographic sheets, aerial 
photographs, and soil maps. 

3  Soil Texture Determination.   To develop proficiency in the 
determination of soil texture 
by “feel”. 

4  Soil Color.   To gain experience in the 
determination of soil color 
using both a chroma meter and 
Munsell Soil color Books. 

5  Soil Consistence, Structure 
and other Profile and Horizon 
Features. 

To gain experience in 
describing soil horizon 
features. 

6  Soil Descriptions.  To gain experience in the 
delineation of soil horizons 
and in describing soil color, 
texture, structure, consistence 
and ped surface features. 

7  Landscape Transect.   To gain experience delineating 
soil boundaries based on 
evaluations of parent 
materials, landforms, 
landscape position, slope, 
wetness class, erosion class, 
and soil depth. 

8  Soil Classification through 
Great Group Level. 

To gain experience classifying 
pedons using Soil Taxonomy. 

9  Soil Classification through 
Family Level.   

To gain experience classifying 
pedons using Soil Taxonomy 

10  Describe and Classify Soil. To demonstrate proficiency in 
the description and 
classification of soils using the 
World Reference Base 

11 Project.  
12  Use of Soil Survey 

Information in a GIS Format.   
To demonstrate the use of 
Geographic Information 
Systems to store, visualize and 
model soil survey information. 

13  Web Soil Survey.   To gain experience in 
accessing and using online soil 
information  

 


