LAKEHEAD UNIVERSITY
Faculty of Natural Resources Management

NRMT/BIOLOGY 2110 Forest Soils and Water autumn 2019

Lectures Monday and Wednesday 13:30-14:30 RC 1001;
Lab Meet in BB 1022. Tuesday OR Wednesday (pick one)14:30-17:30
Field Labs require hard hat, steel-toed boots, safety glasses and safety vest.

Faculty: Dr. W.L. Meyer
Office BB-1003B; Phone: (807) 343-8445; E-mail: Leni.Meyer@Lakeheadu.ca
Office hours for academic counseling: Tuesday, Wednesday, Friday 1030-1130

Outline 2019

COURSE OBJECTIVES

. To measure soil characteristics in the field, to understand soil forming factors and to describe
soil processes occurring at a site, all part of experiential leaning exercises.

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

. To analyze and interpret basic soil physical, chemical, and biological properties as part of case
studies (Five indoor lab assignmnets).

FIELD LABS MUST BE DONE TO COMPLETE COURSE
FULL PPE, APPROPRITE SEASONAL CLOTHING (RAINGEAR WHEN NECESSARY) REQUIRED

EVALUATION OF STUDENT PERFORMANCE

Five Field Exercises (best 4 out of 5 used to calculate mark) 25 %
Five Indoor Exercises (each worth 5) 25 %
Midterm (late October — early November) 15 %
Final Examination 35%

100 %
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COURSE OUTLINE (lectures may change order depending on class input)

INTRODUCTION (ALSO IN LAB LECTURES)

0.1 The soil horizon and profile - definitions
0.2 A brief history of soil science
0.3  Soil as a portion of the landscape

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')

1.1.2  Breakdown products of organic matter
1.2 Organic matter and mineral soil biomixing
1.2.1 Influences of SOIL FORMING FACTORS (Chernozems)
1.3 Water movement down the profile
1.3.1  Translocation of clay (Luvisol, Vertisols)
1.3.2  Leaching of iron and aluminum (Podzols)
1.3.3  Leaching of organic compounds (Podzols)
134 Salt movement (Solods)
1.4  Water saturation of the profile
14.1  Mottles and gleying (Gleysols)
1.5  Freezing (Cryosols)
1.6 Time (Regosols, Brunisols)

SOIL FORMING FACTORS (ALSO IN LAB LECTURES)

2.1  Climate, vegetation, and topography

2.2 Time as a factor in soil formation

2.3 Soil parent material and landform
2.3.1  Weathering of rocks and minerals (& water cycle)
2.3.2  Transport and redeposition of weathering products
2.3.3  Common landform features

2.4 Microbial and animal influences

SOIL FIELD CHARACTERISTICS (Soil physical properties)
3.1 Differentiation and classification of the soil profile
3.1 Soil as a three-phase system

3.2 Soil texture

3.3 Soil structure and consistence

3.4  Soil volume and weight relationships - bulk density
3.5 Soil moisture and temperature

(lect. 1+2)
(lect. 2)
(lect. 2)

(labs, lect.
(lect. 3)

(lect. 3)

(lect. 4+5)
(lect. 4+5)
(lect. 4+5)
(lect. 4+5)

(lect. 4+5)
(lect. 6)
(lect. 6)

(lect. 7)
(lect. 7)

(lect. 7)
(lect. 8)
(lect. 8)
(lect. 9)

(labs, lect.
(labs, lect.
(labs, lect.
(labs, lect.
(labs, lect.
(labs, lect.

3)

10)
10)
10)
11)
12)
13)



4. SOIL WATER

4.1 Water molecule (lect. 14)
42  Water cycle (lect. 14)

411  Water in the forest canopy (lect. 14)

41.2  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)

54  Chemistry of plant nutrients (lect. 20+21)
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GUIDES SUGGESTED FOR COURSE (no required textbook)

Meyer, W. L. 2009. Field Guide to Forest Soils-Lab manual.
Sims, RA., W.D. Towill KA. 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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