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COURSE OUTLINE Fall 2018

Lectures: Dr. Leni Meyer, BB1003B, 343-8445 Leni.Meyer@lakeheadu.ca
Teaching Assistant: TBA

Lecture Schedule: MW 11:30-12:30pm BB1075

Lab Schedule: F1- T 8:30-11:30am BB1022; F2- T 14:30-17:30pm BB1022

INTRODUCTION

An introductory course dealing with soil development, soil description and soil classification.
Physical, chemical, and biological properties of soils. Site quality and forest soil properties are
assessed using routine field and laboratory methods.

LEARNER OUTCOMES
1. To measure soil characteristics in the field, to understand soil forming factors and to
describe soil processes occurring at a site

2. To understand the concept of soil as a ‘living’ three-dimensional body and as a portion
of the natural landscape;

3. To analyze and interpret basic soil physical, chemical, and biological properties.

EVALUATION
Five Field Exercises (best 4 out of 5 used to calculate mark) 25%
Five Indoor Exercises (One worth 3 marks, three worth 5, one worth 12) 30 %
Midterm 15 %
Final Examination 30 %

100 %

REQUIRED TEXTS:



GUIDES SUGGESTED FOR COURSE (no textbook this year)

Meyer, W. L. 2009. Field Guide to Forest Soils-Lab manual. (on k drive).

Sims, R.A., W.D. Towill K.A. Baldwin P. Uhlig and G.M. Wickware. 1997. Field guide to the
forest ecosystem classification for northwestern Ontario. Ont. Min. Natur. Resour.
Northwest Sci. & Tecnol. Thunder Bay, Ont. Field Guide FG-03. 176 pp
(APPROXIMATE COST: $20).
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Sault Ste. Marie, Ont. COFRDA Rep. 3303, 36 p.
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and Agri-Food Can. Publ. 1646 (Revised). 187 pp.
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Edition. John Wiley & Sons, Toronto.
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Rowell, D. L. 1994. Soil Science: Methods and Applications. Addison Wesley Longman Ltd.
Essex, England. 350 pp.

Sims, R. A. and K. A. Baldwin. 1991. Landform features in Northwestern Ontario. For. Can.
Ont. Region Sault Ste. Marie, Ont. COFRDA Rep. 3312, Ont. Min. Nat. Resour.,
Thunder Bay, Ont. NWOFTDU Tech Rep. 60. 63 pp.
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Wilde, S. A. 1958. Forest Soils. Ronald Press Co., New York. 537 pp.
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ORGANIZATION OF THE COURSE

0. INTRODUCTION (ALSO IN LAB LECTURES)

0.1 The soil horizon and profile - definitions (lect. 1+2)
0.2 A brief history of soil science (lect. 2)
0.3 Soil as a portion of the landscape (lect. 2)

1. SOIL PROCESSES (ALSO IN LAB LECTURES)
1.1 Organic matter accumulation (Organic soils)
1.1.1 Origin and nature of organic matter ('O’ vs. 'L, F, and H') (labs, lect. 3)
1.1.2 Breakdown products of organic matter (lect. 3)
1.2 Organic matter and mineral soil biomixing
1.2.1 Influences of SOIL FORMING FACTORS (Chernozems) (lect. 3)
1.3 Water movement down the profile

1.3.1 Translocation of clay (Luvisol, Vertisols) (lect. 4+5)
1.3.2 Leaching of iron and aluminum (Podzols) (lect. 4+5)
1.3.3 Leaching of organic compounds (Podzols) (lect. 4+5)
1.3.4 Salt movement (Solods) (lect. 4+5)
1.4 Water saturation of the profile
1.4.1 Mottles and gleying (Gleysols) (lect. 4+5)
1.5 Freezing (Cryosols) (lect. 6)
1.6 Time (Regosols, Brunisols) (lect. 6)
2. SOIL FORMING FACTORS (ALSO IN LAB LECTURES)
2.1 Climate, vegetation, and topography (lect. 7)
2.2 Time as a factor in soil formation (lect. 7)
2.3 Soil parent material and landform
2.3.1 Weathering of rocks and minerals (& water cycle) (lect. 7)
2.3.2 Transport and redeposition of weathering products (lect. 8)
2.3.3 Common landform features (lect. 8)
2.4 Microbial and animal influences (lect. 9)
3. SOIL FIELD CHARACTERISTICS (Soil physical properties)
3.1 Differentiation and classification of the soil profile (labs, lect. 10)
3.1 Soil as a three-phase system (labs, lect. 10)
3.2 Soil texture (labs, lect. 10)
3.3 Soil structure and consistence (labs, lect. 11)
3.4 Soil volume and weight relationships - bulk density (labs, lect. 12)
3.5 Soil moisture and temperature (labs, lect. 13)

4. SOIL WATER



4.1 Water molecule (lect. 14)

4.2 Water cycle (lect. 14)
4.1.1 Water in the forest canopy (lect. 14)
4.1.2 Water in the soil (lect. 15)
5. SOIL CHEMICAL PROPERTIES (ALSO IN LAB LECTURES)
5.1 Mineralogical and chemical composition of soil (labs, lect. 15)

5.2 Cation exchange reaction, cation exchange capacity (CEC), and
base saturation of soil

(labs, lect. 16-18)
5.3 Soil reaction (pH) (labs, lect. 19)
5.4 Chemistry of plant nutrients (lect. 20+21)

Late assignments: All assignments in the course must be handed in by 11:59 pm on the

assigned due date. Late assignments will be accepted past the due date at a penalty of
5%/day.



