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Index
Atmosphere, 248-255

- and greenhouse gases, 254-255
- and radiation budget, 253
- and soil air composition, 256
- of different planets, 248
- of earth, 248
- profile, 252

Bulk density, 62
- and particle density, 63
- and porosity, 63
- calculations, 65
- definition, 62
- soils and soil materials, 63

Crystalline colloids, 180-202
- clay crystals, 184-189
- genesis, 196-200
- illite, 187-188
- isomorphous substitution, 188-189
- kaolinite, 185-186
- montmorillonite, 186-187
- properties, 185
- spatial scale, 181-183
- weathering, 196-200

Diagnostic horizons (Canadian)
- Brunisolic Bm, 131
- Chernozemic Ah, 119
- Cryosolic, 137
- Gleysolic, 135
- Luvisolic B, 125
- Organic, 140
- Podzolic B, 128
- Regosolic, 133
- Solonetzic B, 122
- Vertisolic, 139

Diagnostic horizons (Soil Taxonomy):
- Agric, 156
- Albic, 156
- Argillic, 156
- Calcic, 156
- Cambic, 156
- Duripan, 156
- Fragipan, 156
- Glossic, 156
- Gypsic, 157
- Kandic, 157
- Natric, 157
- Ortstein, 157
- Oxic, 157
- Petrocalcic, 157
- Petrogypsic, 157

- Placic, 157
- Salic, 157
- Sombric, 157
- Spodic, 157
- Sulfuric, 158

Diagnostic horizons and features (WRB)
- albeluvic tonguing, 165
- andic, 163
- argic horizon, 165
- calcic horizon, 164
- cambic horizon, 165
- chernic horizon, 164
- cryic horizon, 163
- duric horizon, 164
- ferralic horizon, 164
- fluvial deposits, 163
- gley, 163
- gypsic horizon, 164
- mollic horizon, 164
- natric horizon, 164
- nitic horizon, 165
- petrocalcic horizon, 164
- petroduric horizon, 164
- petrogypsic horizon, 164
- petroplinthic horizon, 163
- plinthic horizon, 163
- salic horizon, 163
- spodic horizon, 163
- umbric horizon, 165
- vertic horizon, 163
- vitric horizon, 163

Earth System Science, 1
Ecological functions of soil, 23-43

- medium for plant growth, 27-30
- regulation of water supply, 31-32
- recycling wastes, 33-34
- habitat for organisms, 34-35
- mediate air and water quality, 36-37
- foundation for human infrastructure, 39-41

Ecological hierarchy, 293-295
- ecozones, 293
- ecoregions, 294
- ecodistricts, 294
- soil landscapes of Canada, 294-295

Ecosystem,
- agricultural, 39, 40
- function, 75
- structure, 75
- natural, 39, 40
- modification, 41
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Epipedon (Soil Taxonomy)
- anthropic, 134
- folistic, 134
- histic, 134
- melanic, 134
- mollic, 134
- ochric, 134
- plaggen, 134
- umbric, 135

Gas transport, 239-241
- and anaerobic soil zones, 240
- and soil respiration, 240-242
- diffusion, 239
- mass flow, 239

Glacial features and materials, 81-84
- braided stream, 81, 83
- drumlin, 81, 83
- esker, 81, 83
- kettle, 81, 83
- moraine, 81,83
- outwash plain, 81,83
- till plain, 81,83

Glaciation, 82-84
and surface geology
ice sheets, 82
movement of glaciers, 83

Global carbon cycle, 258-262
- C pools, 258, 259
- soil C in ecosystems, 260
- soil C in soil pedons, 261, 262

Hierarchical arrangement of soil, 10, 11,
- aggregate, 10, 11
- horizon, 10, 11
- land system, 97
- ped, 10, 11
- pedon, 10, 11
- polypedon, 10
- toposequence, 97, 131-133
- soilscape, 10, 11
- soil zone, 97
- solum, 10, 11, 13

Horizon descriptions, 88-90
- lower-case suffixes (Canadian), 90
- mineral horizons (definitions), 88
- organic horizons (definitions), 88

Horizon development, 87
- additions, 87
- mixing, 87
- removals, 87
- transformations, 87
- translocations

Hydrologic cycle, 216-222
- human impacts, 219-222
- soil-plant-atmosphere continuum, 216-219

Ion exchange, 173-175
- anion exchange, 175
- base saturation, 175
- cation exchange, 174
- exchangeable cations, 173-174

Master horizons, 7, 19
Munsell Color, 64

- chroma, 64, 65
- hue, 64, 65
- value, 64,65

Noncrystalline colloids, 160-182
- iron and aluminum oxides, 170-171
- organic colloids, 171-172

Parent materials, 80
- colluvial, 80
- eolian, 80
- fluvial, 80
- lacustrine, 80
- morainal, 80
- residuum, 80

Particle density, 58
- calculation, 59
- definition, 58

Pedology, 1, 96
Pedon, 7, 11
Pedosphere, 1, 5, 8
Respiration, 236-237

- anaerobic, 236
- aerobic, 236
- and terminal electron acceptors, 236-237

Rock, 76
- cycle, 77
- formation, 78
- weathering, 78

Rock types, 75
- igneous, 76
- metamorphic, 76
- sedimentary, 76

Soil, 1, 5
- an open system, 12, 13
- biodiversity, 34
- ecological functions, 24-43
- deterioration, 28
- energy flow, 15, 16
- hierarchical arrangement, 11, 97
- major components, 16-18
- profiles, 18-20
- suitability, 28

Soil aggregate, 11
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Soil air, 227-264
- composition, 248
- oxidized and reduced forms, 261
- transport, 259-262

Soil classification (Canadian), 111-151
- climate classes, 114-115
- key to soil orders, 118
- subgroups, 142
- soil orders/great groups (general), 116-118
- taxa, 111-112
- toposequences, 147-149

Soil classification (Soil Taxonomy), 152-161
- classes of soil moisture regimes, 158
- classes of soil temperature regimes, 158-159
- diagnostic horizons, 136-159
- epipedons, 155-156
- key to soil orders, 161
- soil orders/suborders (general), 159-161
- taxa, 153-154

Soil classification (World Reference Base), 162-170
- diagnostic horizons, 163-165
- key to soil reference groups, 170
- reference groups, 165-170

Soil color, 66
- description, 67
- interpreting, 66

Soil correlation, 11-175
Soil formation, 74

- factors and equation, 76-77
- human impacts, 77

Soil orders (Canadian)
- Brunisolic, 131-132
- Chernozemic, 119-121
- Cryosolic, 137-139
- Gleysolic, 123-125
- Luvisolic, 125-127
- Organic, 140-141
- Podzolic, 128-130
- Regosolic, 133-135
- Solonetzic, 122-125
- Vertisolic, 139-140

Soil orders (Soil Taxonomy)
- Alfisols, 160
- Andisols, 159
- Aridisols, 160
- Entisols, 160
- Gelisols, 159
- Histosols, 159
- Inceptisols, 160
- Mollisols, 160
- Oxisols, 159
- Spodosols, 159
- Ultisols, 160
- Vertisols, 160

Soil organic matter, 277-290
- and nutrient cycling, 285-287
- decomposition, 283-285
- management, 288
- properties, 282-283

Soil organisms, 255-276
- autotrophs, 267
- and food web dynamics, 266, 270-272
- and soil processes, 267-269, 273-274
- classification 267, 269
- heterotrophs, 267

Soil pH
- and dominant cations, 206
- and exchange complex dynamics, 208-210
- and nutrient availability, 214-217
- and soil buffering capacity, 210-213
- of soil horizons/pedons, 206-208
- activity acidity, 213-214
- reserve acidity, 213-214

Soil-plant-atmosphere continuum, 236-239
- processes in the hydrologic cycle, 237
- water uptake from soil, 238
- water use efficiency, 238-239

Soil Reference Groups (WRB)
- Acrisols, 167
- Albeluvisols, 169
- Alisols, 168
- Andosols, 166
- Anthrosols, 165
- Arenosols, 166
- Calcisols, 168
- Cambisols, 166
- Chernozems, 169
- Cryosols, 165
- Durisols, 166
- Ferralsols, 167
- Fluvisols, 166
- Gleysols, 166
- Gypsisols, 168
- Histosols, 165
- Kastanozems, 169
- Leptosols, 167
- Lixisols, 167
- Luvisols, 169
- Nitisols, 167
- Phaeozems, 169
- Planosols, 170
- Plinthosols, 168
- Podzols, 170
- Regosols, 167
- Solonchaks, 168
- Solonetz, 168
- Umbrisols, 166
- Vertisols, 166
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Soil structure, 57
- class, 57-59
- grade, 57-59
- impacts on soil processes, 59
- kind, 57-59
- type, 57-59

Soil survey, 271-280
- Alberta soil survey, 276-279
- and mapping, 275
- digitized maps, 276-279
- landscape models, 278-279
- legal land survey, 273-274

Soil texture, 48
- classes (definition), 50
- classes (determination), 53
- particle properties, 54
- properties of soil separates, 49
- size of soil separates, 49
- triangle (Canadian), 51
- triangle (U. S.), 52

Soil water, 219-245
- and plant available water, 233-234
- calculations, 228-230, 225-236
- capillarity, 223-224
- classification, 225-227
- cohesion and adhesion, 223
- potential, 225-227
- properties, 221-224
- movement, 220-222
- saturated flow, 221-222
- surface tension, 222-223
- unsaturated flow, 232-233

Strongly weathered soils, 89-90
- chemical constraints, 90
- formation, 89
- weathering intensity, 89


