
INDEX 

Abandoned field, 386 
Abomasum, 141, 145, 148, 156, 342 
Absorption 

nutrient, 46, 78, 304 
thermal, 67, 77, 78 

Acclimation, 277 
Acclimatization, 277, 278 
Acer saccharum. See Sugar maple 
Acorn production, 309, 320, 321 
Actinomycetes, 50 
Activity 8, 215, 246, 274, 277, 279, 286, 287, 304, 

314, 348, 352, 356, 362, 368, 371, 395, 400 
diurnal variations in, 4, 129, 216, 293 
See also individual activities 

Advection, 86, 267 
Age, 25, 72, 367, 391, 393, 401, 408 

Air, 41, 45 
Air flow. See Wind 
Albedo, 85 
Alfalfa, 309 
Algae, 50, 52, 299 
Alimentary canal, 141 
Allen's rule, 295 
Alopex lagopus. See Arctic fox 
Altitude, 58 
Amensalism, 225 
Amino acids, 25, 47, 109, 307 
Analogs, 5, 12 
Anas discors. See Blue-winged teal 
Anas rubripes . See Black ducks 
Animal communities, 299, 304, 308, 391 

Animal orientation 
in wind, 274 
See also Posture; Thermoregulatory mecha­

nisms 
Animal requirements, 365. See also specific re-

quirements 
Antlers, 7, 211, 218, 304, 313 
Ants, 51 
Arctic fox 

vascular control, 282 
See also Fox; Red fox 

Aromatic compounds, 166, 168, 171 
Ash, 9, 138 
Aspen, 303, 310, 315 
Association of Official Agricultural Chemists, 137 
Atmosphere, 42, 60, 81-82 

energy balance, 83, 266 
infrared emission, 80 
water, 62 

Autecology, 55 
Average values, use of, 410-411 

Bacteria 
au totrophic, 50 
heterotrophic, 50 
number, 25, 50, 51 
See also Rumen, microorganisms 

Badgers, as predators, 227 
Barometric pressure, 8 
Basal area, 302 

definition of, 301 
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Basswood, 303, 318, 325 

Bear 
as predators, 228, 232 

sense of smell, 208 

Beaver 
energy requirements, 314 

infrared emissivity, 86 

Behavior, 23 

aggressive, 211 

community, 321 

courtship, 314 
displacement, 230 

effect of diseases on, 237 

energy requirements of, 348 

feeding, 175, 413 

flight, 175, 208 

gregarious, 188, 215, 305 

hunting, 231 

reproductive, 165, 175, 210, 211, 217, 277 

seasonal changes in, 233 

thermoregulatory, 273, 286, 290, 291, 292, 304, 

401 

See also interspecies relationships; Intraspecies 
relationships 

Bergman's rule, 4, 294 

Big game, 315. See also individual species 
Bighorn sheep 

energy requirements for gestation, 354 

gestation period, 339 

protein requirements for gestation, 340-341 

sense of sight, 207 

Biogeochemical cycles, 53 

Biological chronology, 191, 193, 199 

Biomass, 233, 412 

Biosphere, 41, 54, 57, 61 

Bison 
energy requirements for gestation, 354 

gestation period, 339 

intraspecies relationships, 11 

predation on, 231 

protein requirements for gestation, 337, 340 

Black body, 77, 85 

Black ducks, metabolism of, 129 

Black-tailed deer 
chronology, 179 

energy metabolism, 354 

food intake, 165 

metabolism, 117 

play, 217 

scents, 208-209 

sense of taste, 20 

sexual maturity, 179 

territory, 211 

weight, 165, 181 
Blood 

circulation as thermal transport system, 247 

flow, 90 

glucose, 141, 171 

Blueberry, 310 

Blue-winged teal 
chronology, 195-197 

egg production, 197 

metabolism, 126 

Bobcats 
infrared emissivity, 86 

natural history, 201 

as predators, 227 

senses, 25, 208 

Body characteristics 
composition, 7, 299, 304 

fat reserves, 366, 387, 405, 407, 412 

growth, 36, 37, 38, 109, 165, 179, 190, 196, 275, 

312, 334, 336, 354, 395, 396, 400, 405, 413 
size, 293, 372, 384 

weight, 2, 6, 123, 128, 166, 180, 181, 314, 334, 

345,362, 366, 367, 371-374, 381, 382, 384, 

390-392, 397, 400, 401, 409-416 

See al so Metabolic weight 
Bogs, 44, 315 

Bonasa umbel/us. See Ruffed grouse 
Boundary layer. See Thermal boundary region 
Breeding, 4, 24, 128, 167, 179, 193, 348, 370, 396, 

413 

Brood rearing, 192, 193, 197, 200, 314 

Brown fat, 278 

Browse. See Forage 
Browsing, energy cost of, 350 

Breathing rates, 219 

Budgerigars, energy requirements for flying, 124 
Buffers, 229-230 

Bugling, 207, 212 

Bunchgrass, 303 

Burning, 419 

Burr oak, 325 

Calcium, 313 

Canachiles canadensis. See Spruce grouse 
Canis lupus. See Wolf 
Canopy, 83, 300, 303, 307, 319, 324, 406 

density, 407 

mechanical characteristics, 309 

optical characteristics, 309 

thermal characteristics, 309 

Carbohydrates, 138, 140 

Carbon, 53 

Carbon cycle, 61 

Carbon dioxide, 61, 79, 153 

fertilization, 324 

Caribou 
activity, 213, 217 

body temperature, 281, 282 

energy requirements for gestation, 354 

energy requirements for running, 351 

food quality, 310 

genetic adaptations, 293 

gestation period, 339 

habitat, 325 

hair insulation, 251 



heat loss, 9, 292 
infrared emissivity, 86 
interspecies relationships, 208, 213 
intraspeci~s relationships, 212, 213, 292 
metabolism, 119, 120, 121, 251, 286 
migration, 3, 305 
parturition, 212 
predators on, 231 
protein requirements for gestation, 340-341 
sense of sight, 207 
sense of smell, 208 
sleep, 217 
thermoregulatory responses, 289, 292 
vascular control, 281, 282 
we ight, 181 
wind relationships, 289 

Carnivores, 15, 141, 232. See also individual spe­

cies 
Carrying capacity, 73, 159, 176, 178, 182, 296, 

331, 333-389, 394, 404, 409, 412. See also 
Deer-day 

Cas/or canadensis . See Beaver 
Cattle 

absorption coefficients of hair, 257 
calf we ight, 353 
digestion, 152, 306, 307, 309 
endogenous urinary nitrogen, 335 
energy requirements for gestation, 352 
energy requirements for milk production, 374 
energy requirements for walking, 349 
food intake, 128, 153 
gestation period , 339 
hair insulation, 250, 251 
metabolic fecal nitrogen, 336 
metabolic rhythms, 129 
metabolism, 127, 128, 129, 278 
perspiration, 284 
protein requirements, 334 
protein requirements for gestation, 337- 338, 

340 
rumen contents, 154 
ruminoreticu lar cycle, 148, 153 
stomach capacity, 143 
weight, 128, 374 

Cell characteristics 
contents, 139, 140, 169, 170, 171 
metabolism, 175, 178 

Cellulose, 50, 152, 170 
digestion, 177 

Centipedes, 51 
Central nervous system, 283 
Cervidae. See species of deer family 
Cervu5 elaphu5. See Red deer 
Chemical communication, 182 
Chlorophyll, 50 
Cle/hrionomy5 glareolu5. See Red-backed voles 
Circulation of blood. See Blood 
Climate, 46 
Clouds, 9, 62 

density of, 14 
formations of, 63 

Coat color, 293, 294 
Cobalt, 178 
Cold stress, 278 
Color vision. See Senses, sight 
Commensalism, 225 
Communities. See Animal communities; Conifer­

ous community; Deciduous forest commu­
nity; Plant communities 

Compensatory growth. See Body characteristics 
Competition, 225, 238 
Computer analysis, 35, 317, 324, 365, 413 
Computing systems, 33, 42, 60, 339, 408, 419 

calculators, 60 
Conception, 9, 395, 412, 413, 416 
Conductance, overall, 253 
Conduction, 43, 69, 72, 75, 97, 245, 247, 248, 249, 

250, 253, 265, 266, 267, 284, 287 
air, 98 
soil, 44 

Conductivity coefficient, 98. See also Conduction 
Coniferous community, 300, 301, 315, 386, 407. 

See also Plant communities 
Conl1oehaefe5 faurinu5. See Wildebeest 
Conserva tion of h eat energy, 73, 270, 276, 277, 

287, 292, 352, 401 
Consumers, 317, 331, 406 

primary, 235 
secondary, 235 

Convection, 75, 84, 92, 94, 245, 247-250, 258, 266, 
277, 283, 284, 296 

cylinder size, effects of, 96 
forced, 92, 95, 254, 256, 257, 260, 261, 266, 268, 

269 
free , 92, 95, 254, 255, 260, 261, 266 

Convection coefficients, 95, 96, 97, 265, 270, 271 
Convectors, 245, 248, 249 
Correlations, 7 
Cottontail rabbit 

infrared emissivity, 86 
radio telemetry, 228 

Cover, 26, 27, 107, 182, 277, 406 
mechanical characteristics of, 229 
optica l characteristics of, 229 
selection of, 286 
thermal characteristics of, 27, 229 
types of, 288, 410 
winter, 261, 267 

Coyotes 
food habits, 10 
natural history, 201 
as predators, 10, 227, 229, 233 

Critical thermal environment, 175, 273ff, 401 

critical hyperthermal envi ronment, 130, 274, 
286 

criti cal hypothermal environment, 130, 274, 

281, 405 
Crows, as predators, 227, 228 
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Crude fiber, 138 
Crude protein, 137; 309, 368, 369, 371 

Cup anemometer, 70 
Current annual growth (CAG), 318, 412 
Cysts, 50 

Daylength, 9, 314, 415 
Deciduous forest community, 300, 301 
Decomposers, 25, 48, 50 
Decomposition, 5, 44, 46, 48, 51, 299, 404 

Deer 
activity, 25, 27, 62, 207, 246, 274, 288, 305, 362 

antler growth, 7 
body composition, 312 

breeding cycle, 415. See also White-tailed deer, 
chronology 

color vision, 16 

cover. See White-tailed deer, cover 
endogenous urinary nitrogen, 335 

energy requirements, 362, 394, 405 
energy requirements for gestation, 353-354 

energy requirements for milk production, 374 
food availability, 73, 170, 309, 320-321, 399 

food intake, 377-378 
food selection, 136, 166, 171, 318, 321 
habitat, 26, 325 
hair insulation, 251 

heart rate, 62 
horne range, 305 
interspecies relationships, 14, 213, 231, 274 

intraspecies relationships, 14, 179 

life history, 200 
metabolic fecal nitrogen (MFN), 381 

metabolic rhythms, 294 

nitrogen recycling, 378 

nitrogen requirements . See protein require-
ments 

noise effects, 131 
parasites, 130, 237, 293 
population variations, 229, 371, 401, 405 

posture, 27, 246, 251, 265, 287, 398, 401 

predators on, 227, 233 
protein requirements, 345-347 

protein requirements for gestation, 340 

radiant temperature, 85-88 
radiation exchange, 89 

reproduction, 12 
rumen capacity. See stomach capacity 
rumen contents, 155, 156, 369 
rumen microorganisms, 153, 177 
sense of hearing, 208 

sense of smell, 17, 208 
snow, effects of, 38, 238 
stomach capacity, 143, 368, 379, 383 

thermal balance, 21-22 
weight, 372, 385, 392 
wind relationships, 71, 85, 94, 288, 289 

See also Black-tailed deer; Mule deer; Red deer; 
White-tailed deer 

Deer-day, 366, 368, 369, 371, 372, 383, 384-388, 

419 
Deer mice, infrared emissivity, 86 

Deer tagging, 214 
Defecation, 149 
Defensive behavior, 212 
Density, 68, 302, 303, 371, 390 

actual, 229 
absolute, definition of, 301 
apparent, 229, 329 

community, definition of, 301 
mechanical, 27 
relative, definition of, 301 

Detergents, 140 

Dew, 62 
Diameter breast high (dbh), definition of, 301 

Diet, 279. See also Food habits; Forage, intake and 
selection 

Digestible energy, 306, 352 

Digestible protein, 306, 309 

Digestibility, 167, 168, 177 

Digestion, 135-163, 304 

in vitro, 143, 150, 152, 177 

in vivo, 150 
Digestive enzymes, 306 

Disease, 275 
Dispersal, 215. See also Migration 
Dissipation of heat. See Heat loss 
Dogs 

deer chasing, 274, 398 
energy requirements for walking, 349 

hair insulation, 252 

Dollars, 420 
Domestic animals, 4, 5, 352, 354. See also Cattle; 

Goats; Sheep 
Dominance, 217, 410 

absolute, defini tion of, 301 
absolute mean, definition of, 301 

relative, definition of, 301 

Dormancy, 412 
Ducks 

chronology, 192 
horne range, 209 

imprinting, 213 

loafing, 192, 193 
migration, 197 
nesting, 12, 26. See also chronology 
predators, 227 
territories, 209 
See also Waterfowl; Black duck; Blue-winged 

teal; Gadwell; Mallard; Pintail; Shoveller 

Ear orientation, 207. See also Senses, hearing 
Earthworms, 51 
Ecological efficiency, 410. See also Metabolism 

Ecological equivaJ en ts, 28 
Ecological modeling and simulation, 32-39 

Ecological potential, 6 
Ecologist, analytical, 41, 62, 68, 71, 72, 75, 123 



Ecology 
analytical, 4, 11, 13, 14, 28, 44, 47, 53, 74, 220, 

229, 232, 239, 307, 390, 416 

descriptive, 4 
nutritive, i07 

theatrical, 12, 13 
Economic considerations, 236, 331, 419, 421 

Ecosystem, 9, 13, 15, 28, 58, 68 
Egg-laying, 190, 192, 193, 195, 196, 197, 200, 314 

Egg production, 6, 37, 128 

Eland 
body temperature, 285-286 

metabolism, 119 
methane production, 173 

Electrocardiogram, 219 

Electroencephalogram, 219 
Electromagnetic spectrum, 76, 85 

Emissivity, infrared, 79, 84, 257 

Endocrine influences, 128 
Endogenous urinary nitrogen, 334, 335, 345, 371 

Elk 
activity, 217, 351, 359, 360. See also specific 

activities 
antler growth, 7 
energy requirements for activity, 358, 360-361 
energy requirements for gestation, 354 

gestation period, 337-339 
home range, 215, 305 
interspecies re lationships, 213, 238 
intraspecies relationships, 22-23, 207, 212, 218, 

358, 360-361 
migration, 3, ll, 215, 292, 305 

play activity, 217 
population variations, 229, 235 

predators on, 227-228 
protein requirements for gestation, 340 

rumen contents, 312, 318 

rumen microorganisms, 151 

rumen pH, 153 

sexual maturity, 214 

sleep, 217 
weight, 181-182 

Energy, 14, 18, 19, 37, 53, 109, 172, 299ff, 374, 
379 

chemical, 41 
digestible and apparently digestible, 152, 168, 

172, 178 

geothermal, 57 
gross, 10, 172, 174, 178, 369 

kinetic, 41 
net, 10, 174, 176, 177, 178, 352, 369, 387 

potentia l, 41 

true digestible, 174 

true metabolizable, 174 
See also Energy requirements; Thermal energy 

Energy balance, 5, 21, 322 
Energy flow, 14 
Energy req uirements, 3, 8, 73, 167, 230, 289, 314, 

367, 368, 371, 383, 392, 394, 411 

for activities, 347, 356 
daily, 348, 357 
gestation, 352, 353, 370 
heart rate, 278 
maintenance, 347 

population, 400 
production, 352 
seasonal variation, in, 406 

summary of, 356 
walking, 387, 398 

of young, 341 
See also specific requirements 

Energy reserve, 413 
Enhydra lulris. See Sea otter 
Environment, 13, 14, 18, 19, 21, 24, 26 

functional relationships, 304 

historical, 21, 23, 25 
operational, 21, 23, 206, 408 

potential, 21, 23 
in relation to animal, 404 
thermal, 24, 275 
visual, 190, 229 

Environmental quality, 53 

Enzymes, 336 
Epilobiurn anguslifoliurn. See Fireweed 
Erelhizon dorsalurn. See Porcupines 
Erythrocytes, 17, 130, 237, 293 

Esophageal groove, 141 

Esophagus, 141 

Ether extract, 138 

Eutrophication, 52 
Evaporation, 43, 46, 64, 75,98, 102, 245, 247, 273, 

284, 286, 405 
evaporative heat loss, 64, 65, 248, 265, 275, 284, 

413 
heat of vaporization, 43, 98 

Exciosure, 28 
Exosphere, 61 

Farming, 52-53, 227. See also Pheasant; Nest, 
losses 

Fat reserve, 143, 280, 309, 314, 320, 366, 373, 379, 

400, 407, 413 

Fear, 131 
Feather structure, 249, 304 

Feces, 336 
Feeding level, 280 
Feral cats, as predators, 227 
Fertilizers and fertilization, 9, 53, 419. See also 

Soil, fertility 
Fetus, 167, 176, 304, 337, 352 

Fire, 9, 315, 325 
Fireweed, 315 

Fish 
as predators, 227 

radio telemetry, 218 
First law of thermodynamics, 109, 171, 352 

Floods, 315, 326 
Flying squirrel, infrared emissivity, 86 
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Food, 14, 107, 182, 243, 275 

Food habits, 165, 182, 309. See also Forage, intake 
Food supply. See Forage, product ion 
Fog, 14, 62 

Forage, 170, 292, 304, 319, 399 

chem ical ana lyses, 28, 136, 311 

chemical relationships, 306 

competition for, 238 

foraging, 314, 348, 399 

intake, 7, 147, 164, 167-171, 304, 371, 372, 375, 

376, 377, 378, 380, 399-400, 405 

passage rates, 368, 369 

production, 73, 277, 318, 384, 388, 406, 407 

quality, 10, 378, 405, 406, 410, 419 

se lection, 314, 399-400 

See also Food 
Fox 

energy requirements, 230-231 
hair insulation, 252 

natural history, 201 

as predators, 229 

wind relationships, 231, 289 

Free-ranging animals, 4 
energy expenditure, 347 

See also individual species 
Frequency (plant distribution) 

absolute, definition of, 301 

relative, definition of, 301 

relative community, definition of, 301 

Frequency of waves, 206 

Fungi, 50, 299 

Gadwell, 195, 197 

Game birds, 8, 11, 41, 231, 238, 286, 289. See also 
individual species 

Geese 
hunting, 401 

imprinting, 213 

territories, 209 

Gestation, 128, 167, 190, 192, 362, 368, 371, 378, 

385, 395, 400, 405, 412 

energy requirements for, 352-354 

protein requirements for, 336- 341 

Glaciation, 326 

Glallcomys volans. See Flying squirrel 
Glucose, 155, 171. See also Sugars 
Goats, 147 

rumination, 147 

stomach capacity, 143 

weaning, 144 

Gophers, interspecies relationships, 238 

Grassland community, 300 
Gravity, 13 

Grazing, energy requirements, 350 

Greenhouse effect, 80 

Grey squirrel, infrared emissivity, 86 

Grizzly bear 
as predators, 228 

radio telemetry, 218 

Ground squirrel, soil relationships, 43, 51 

Grouse. See Prairie chicken; Ruffed grouse; Sage 
grouse; Sharp-tailed grouse; Spruce grouse 

Growth. See Body characteristics 

Habitat, 26, 73, 289, 304 

Haematocrit regu lation, 237 

Haemonchus contortus. See Roundworm, H. contortus 
Hail, 62, 326 

Hair, 37, 304, 336, 345, 371 

insulation, 252, 266, 282, 283, 405, 407, 413 

production, 176 

See also Summer coat; Winter coat 

Hatching, 193 

Hawks 
activity pattern, 8 
as predators, 227 

Heart rate, 17, 126, 219, 278, 290 

Heat absorption, 249 

Heat capacity, 61 

Heat dissipa tion. See Heat loss 
Heat exchange, 126, 245, 281, 321 

behavioral control, 275 

perspiratory control, 275 

respiratory control, 275 

vascular control, 275 

See also Energy balance; Heat loss; Thermal 
energy, exchange 

Heat increments 
activity, 127 

diet, 127 

fermentation, 153, 174, 176, 352 

nutrient metabolism, 110, 352 

Heat loss, 9, 129, 246, 249, 250, 265, 273, 274, 

280, 281, 284, 286, 287,288, 291, 352, 411. See 
also Conduction; Convection; Evaporation; 
Radiation 

Heat production~ 117, 246, 249, 250, 273, 274, 277, 

278, 279, 280, 281, 283, 284, 285, 286, 287, 

288, 290, 292, 385 

relation to weight, 276 

thermogenic responses, 276 

See also Heat increments; Metabolism 
Heat stress, 7 
Hemicellu lose, 170 

Hemoglobin type, 293 

Herbicides, 17, 52, 53 

Herbivores, 7, 15, 141, 232, 306 

Hibernation, 294, 304, 312 

Histology, 144 

Hoarfrost, 62 

Homeothermy, 23, 153, 174, 237, 249, 255, 273, 

277, 280, 283, 314, 348, 352, 372, 395, 404, 

409, 411, 412, 413 

Home range, 3, 209, 214, 215, 305 

Hormone ba lance, 24, 171 

Horses 
energy requirements for wa lking, 349 

perspiration, 284 



wind relationships, 255 
Host-pa ras ite interaction, 237 

simulations, 237 
House cats . S~e Feral cats 
Humans, 16-17, 25, 111 

body temperature, 246 
energy cost of walking, 349, 350 
heat exchange, 278 
interspecies relationships, 213, 235, 351 

Hunter, 27, 418, 419 

Hunting, 235, 236, 391, 401, 419, 420 
Hurricanes, 326 
Hydrologic factors, 300 
Hypothalamus, 246 

Ice crystals, 68 

Imprinting, 212, 213 

Incubation, 192, 193, 195, 196, 197, 200, 314 
Infrared emissivities, 85, 86 

Infrared radiation, 16, 62, 78, 90, 294, 407. See also 
Radiation 

Ingestion, 1-64-185 

Insectivorous animals (moles and shrews), 51 
Insects, 51, 218 
Interdigital gland, 208 

Interspecies relationships, 10, 225-241, 390 
Intestine, 141, 159 

Intraspecies relationships, ll, 206-224, 358, 374, 
385, 390 

Ionosphere, 61 
Iron, 10, 130 

Jackrabbit, heat loss, 295-296 
Julian calendar, 58, 430- 431 

Kentucky bluegrass, 309 
Kilocalorie, definition of, 110 

Lactation, 6, 128, 167, 176, 190, 341, 354, 362, 368, 
369, 374, 395, 400, 405, 412, 413 

energy requirements for, 355 
protein requirements for, 345 

Lagopus lagopus. See Willow ptarmigan 
Latitude, 58 

Laughing gulls, energy requirements for flight, 
124 

Lepus american us. See Snowshoe hare 
Lepus californicus. See Jackrabbit 
Lethargy, 286, 287, 290 
Lichens, 299, 315 
Life, 3, 5, 53, 167, 230, 391, 411, 421 
Life form, 13 

Life history. See Natural history 
Light, 8, 12, 219, 321, 322. See also' Daylength; 

Radiation, solar 
Lignin, 50, 170 
Limiting factor, 370 
Litter, 44 

-- - ---
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Loess, 45 

Lynx canadensis. See Lynx 
Lynx 

infrared emissivity, 86 
as predators, 226-227, 232 

Lynx rufus. See Bobcats 

Magpies, as predators, 227 

Maintenance, 190, 314, 333, 372, 375, 394. See also 
Body characteristics, weight 

Mallard 
chronology, 195-197 

egg production, 197 
metabolism, 129 

Man. See Humans 
Management, 326, 420 
Maple-basswood stand, 300 
Marmota monax. See Woodchucks 
Marten, infrared emissivity, 86 
Martes americana. See Marten 
Mastication, 147 

Matter, 14, 18, 19, 37, 299ff, 304 

Mechanical barrier, 72, 387, 407 
Mechanical density, 14, 28 
Mercury, 10 
Mesosphere, 60 
Metabolic cycles 

daily, ll, 293, 347 
seasonal, 11, 293, 314, 347 

Metabolic fecal energy, 175 
Metabolic fecal nitrogen (MFN), 345, 370, 371, 

380, 381, 382 
Metabolic potential, 250, 279, 286 

Metabolic rate, 37, 115, 277, 278, 289, 411, 412 
basal, 110, 111, 129, 166, 167, 357 
ecological, 124, 274, 385, 394 
fasting, 357 

Metabolic urinary energy, 175 

Metabolism, 7, 49, 90, 109-134, 225, 247, 277, 
281, 293, 296, 318, 366, 369, 378, 407 

basal, 274, 278, 279, 280, 288, 291, 294, 351, 
356, 359, 360, 371, 385, 394, 395 

catabolism, 109, 176 

ecological. See Metabolic rate, ecological 
factors affecting, 123ff 

fasting, 111, 112, 117, 120, 129, 347, 350 
inert tissue, 115 

measurements, 110, 112, 113, 250 
nutrient, 135, 164, 176, 279 
resting, 112 

sex differences, 128 
standard, 112 
summit, 112 

See also Heat increments; Heat production 
Metabolic weight, 334, 394 
Metabolizable energy, 352 
Metatarsal scent, 208 
Meteorological tables, 99 

Methane (CH4 ), 153, 154, 173, 174 
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Mice 
home range, 305 
interspecies relationships, 238 
intraspecies relationships, 11 
metabolism, 122 
predation on, 230-231 
reproduction, 12 
snow effects, 37, 38 

Microflora. See Rumen microorganisms 
Micro/us. See Mice 
Micro/us longicaudus. See Mice 
Micro/us man/anus. See Mice 
Migration, 3, 192, 193, 197, 214, 215, 292, 304, 

314, 350 
Milk, 37, 304, 342, 344, 352 

production, 7, 342, 344, 352, 354, 355, 356, 371, 
374, 395 

See also Lactation 
Millepedes, 51 
Minerals, 10, 37, 44, 53, 157, 178. See also specific 

minerals 
Minimum tillage, 52 
Mink, as predators, 227 
Mites, 51 
Mixed hardwoods. See Plant communities 
Models and model-building, 28, 32, 33, 34, 35, 

36, 38, 67, 68, 72-74, 320, 366, 419, 420 
analytical, 321 
constraints, 370 
decision-making, 331, 369, 370 
descriptive, 321 
error analysis, 14, 368, 387 
flow sheet, 33 
inputs, 367-368 
population models, 230, 408 

Molds, 50 
Moles 

infrared emissivity, 86 
soil relationships, 51 

Molting, 192, 193, 274, 314, 405, 412 
Monkeys, radio telemetry, 218 
Moose 

antler growth, 7 
chronology, 191, 370 
energy requirements, 292 

energy requirements for gestation, 337, 339-
340, 354 

energy requiren;tents for milk production, 374 

genetic adaptations, 293 
home range, 215, 305 

interspecies relationships, 213, 237, 238, 412 
intraspecies relationships, 11, 212, 213, 214 
life history, 200 
parasites, 237 
population variations, 229, 233 
predators on, 228, 231 
sense of touch, 207-208 
snow effects of, 37, 38, 231, 238, 292 

weight, 181-182, 233-235, 374, 412 
Mortality, 199, 200, 228, 230, 235, 286, 320, 390, 

391, 395, 404, 405, 406, 408, 410, 416 
Mosses, 315 
Mountain goats 

energy requirements for gestation, 354 
gestation period, 339 
metabolism, 117, 119 
protein requirements for gestation, 340-341 
sense of sight, 207 

Mountain lions 
natural history, 201 
as predators, 228, 232, 235 

Mouth,141 
Mule deer 

digestion, 177 
energy requirements for gestation, 354 
gestation period, 339 
home range, 215, 238 
interspecies relationships, 238 
migration, 3, 215, 292 
population variations, 391-394 
protein requirements for gestation, 339, 341 
stomach capacity, 143 
weight, 180-181 

Muscle tissue, 284 
Muskrats, natural history, 200 
Mutualism, 130 

Natality, 408, 410, 416 
Natural history, 4, 15. See also individual species 
N-dimensional thinking, 15, 38 
Nematodes, 51 
Nest 

building, 192, 197 
losses, 196, 227 
renesting, 193 
site selection, 193 

Net energy. See Energy, net 
Net protein. See Protein, net 
Neutralism, 225 
Nitrogen, 47, 53, 61, 310, 380 

balance,S, 366, 380, 381 
cycle, 61 

nonprotein nitrogen (NPN), 156. See also Urea 
See also Protein 

Nitrogen-free extract (NFE), 140 

Nitrogen requirements for lactation, 347. See also 
Protein requirements 

Nitrogen requirements of fawns, 346. See also 
Protein requirements 

Nitrates, 47 
Nitrites, 47 
Nonshivering thermogenesis (NST), 127, 278 
Nutrient cycling, 3, 5, 7 
Nutrition, 166, 348. See also specific requirements 
Nutritive evaluation of forages, 139, 167, 168. See 

also Forage, chemical analyses and quality 



Odocoileus hemionus. See Black-tailed deer; Mule 
deer 

Odocoileus hemionus columbian us. See Black-tailed 
deer 

Odocoileus hemionus sitkwsis. See Black-tailed deer 
Odocoileus virginian us. See White-tailed deer 
Odor, 190, 209. See also Scent; Senses, smell 
Oil, 129, 249 
Old age, 180 
Olfaction. See Senses, smell 
Omasum, 141, 145, 148, 156, 342 
Optical density, 14, 26, 28. See also Cover 
Oreamnos americanus. See Mountain goats 
Organism and environment, 16-31, 304. See also 

Environment 
Orientation. See Thermoregulatory mechanisms 
Oryx, body tempera ture, 285 
Oxidation, 114 
Oxygen, 53, 61, 277, 278 
Overbrowsing and overgrazing, 325, 399 
Owls 

activity, 8 
as predators, 227 

Panting, 285 
Papillae, 144, 145, 342 
Parasites, 10, 11, 28, 48, 130, 225, 236, 237, 352, 

397, 398 
Parturition, 191, 212, 370, 375, 413 
Pathogens, 10, 130, 236, 352 
Pedioeceles phasianel/us. See Sharp-tailed grouse 
Permafrost, 44 
Peromyscus. See Deer mice; Mice 
Perspiration, 284 
Pesticides, 25, 53 
pH, 48, 50 
Phasianus. See Pheasant 
Pheasant 

brood characteristics, 200 
chronology, 199 
cover, 26, 27 
egg-laying, 8-9 
hatching date. See chronology 
interspecies relationships, 226 
natural history, 200 
population variations, 229 
predation, 230, 234 
radiant temperature, 88 
soil relationships, 9 
surface area, 264 
territoriality, 209 
wind relationships, 88, 231 

Phenology, 9, 12, 299, 308, 318 
chemical, 309 
morphological, 308, 309 
plant, 233 

Pheromones, 208, 304, 305 

Phosphorus, 61, 313 
Photosynthesis, 49, 50, 57, 299, 300, 306, 307, 308, 

314, 320, 321, 322, 324 
Physiological efficiency, 372, 380, 412 

"premies," 397 
Physiological resistance, 398 
Physiological responses, 291 
Physiological rhythms, 398 
Physiology, 17, 237, 273 

cellular, 325 
Phytoplankton, 315 
Picea marianna, 48 
Pigs, 255 
Piloerection, 251, 282, 283, 284, 285, 290 
Pintail 

chronology, 195-197 
egg production, 197 

Pinus resinosa. See Red pine 
Pinus strobus, 316 
Plankton, 52 
Plant canopy, 66, 67, 300, 307, 324 
Plant communities, 15, 28, 299-329, 386, 391 

crop structure, 322 
leaf angle, 324 
See also Succession 

Plant physiology, maturation, 309 
Plant succession, 315 

climax decreasers, 325 
climax increasers, 325 
invaders, 73, 325 
pioneer plants, 315 
primary, 315 

Playing, 348 
Plotless sampling techniques 

closest individual method, 302 
nearest neighbor method, 302 
random pairs method, 302 
point-centered quarter method, 302 

Pn eumoslrongulus lenuis, 10, 237 
Poa prater/sis. See Kentucky bluegrass 
Political considerations, 233, 236, 331, 421 
Pollution, 53 

Population dynamics. See Population ecology 
Population ecology, 8, 15, 62, 230, 233, 304, 331, 

390- 417 

Population structure, weight, 392-393, 401, 410 
Populus. See Aspen 
Porcupines, radio telemetry, 218 
Posture, 37, 246, 270, 277, 286, 287, 288, 304, 348, 

398 
bedding, 287, 348 
relation to heat loss, 265 
critical (thermal), 274 
See also Thermoregulatory mechanisms 

Prairie, 303, 312, 325 
mixed, 300 
short-grass, 300 
tall-grass, 300 
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Prairie chicken 
habitat, 227, 315 

intras pecies relationships, 217 

Prairie dogs, interspecies relationships, 238 

Precipitation, 8, 9, 61, 62, 65. See a[sD Rain; Snow 
Predation, 10, 11, 48, 188, 225, 228, 230, 309, 401, 

402. See a[sD Predators; Predator-prey rela­
tionships; Prey 

Predator-prey relationships, 26, 226, 232, 235 
Predators, 17, 26, 228, 314, 351 

controls, 234 

effect of phenology, 233 

food preferences, 228, 229 
reptorial, 232 

snow as barrier, 231 

See a[sD Predation; Predator-prey relationships; 
Prey 

Pregnancy. See Gestation 
Prey, 26, 309 

density, 10, 228 

differential survival, 232 

effect of phenology, 233 

physical condition, 229 

productivity, 233 

spatial distribution, 231 

snow as barrier, 231 

See a[sD Predation; Predators; Predator-prey 
relationships 

Primary consumers, 14, 15, 48, 232, 299, 300, 
304-305, 306, 318, 320, 325 

Primary production, 299 

PrDcYDn [Dlor. See Raccoon 
Producers, 331 

Productivity, 5-6, 9, 17, 26, 230, 236, 237, 304-

305, 307, 314, 317, 320, 324, 331, 332, 375, 

376, 390, 391, 395, 399, 401, 404, 405, 409, 
416 

animal, 317 

deer, 410 

genetic potential, 13, 405, 406, 410 
plant, 317, 321, 324 

Productivity gradient, 3-15 

Pronghorn 
activity, 360 

energy requirements for activity, 360- 361 

energy requirements for gestation, 354 

gestation period, 339 

protein requirements for gestation, 340-341 
sense of sight, 207 

Protective coloration, 294 

Protein, 37, 47, 50, 156, 306, 307, 309, 312, 314, 
366, 368, 369, 370, 371, 374, 378, 379 

crude, 10, 137, 156 

digestion, 177 

net, 10, 177, 17-8, 307, 368, 369, 371, 380, 381, 
382 

quality, 38, 409, 410 

utilization, 176 

Protein requirements, 334, 343, 367, 383, 400, 411 

gestation, 336, 339, 340, 369 

lactation, 341, 343, 444. See also Lactation 
production, 336 

seasonal variations in, 309, 310-311 

summary of, 344, 346 
of young, 341, 344 

Protocooperation, 225 

Protozoa, 51, 151 

Proximate analysis, 136, 137, 139 

Psychology, 131 

Puma. See Mountain lions 

Quail 
natural history, 201 

wind relationships, 94, 95 

Quercus macrDcarpa. See Burr oak 

Rabbit 
habitat, 315 

hair insulation, 253 

interspecies relationships, 231, 238 

thermoregulatory responses, 278, 281 

wind relationships, 255, 289 

See a[sD Cottontail rabbit 
Raccoon 

behavior, 8, 220 

food habits, 309 

as predators, 227 

radio telemetry, 220 

Radiant energy flux, 9, 43, 57, 61, 75, 76, 77, 81, 

83, 84, 92, 243, 245, 248, 249, 250, 253, 258, 

265, 267, 268, 270, 274, 278, 284, 286, 308, 
314, 321, 407 

net, 80, 83, 261 

total, 80, 83 

See also Heat loss; Radiation 
Radiation 

absorption coefficients, 257 
nuclear, 17, 21 

so lar, 14, 53, 57, 58, 60, 62, 72, 77, 79, 88, 90, 

275, 292, 294, 301, 306, 312, 407. See a[sD 
Radiant energy flux; Solar radiation pro­
file 

thermal, 14, 275 

See a[sD Coat color; Heat loss; Radiation; Radi-
ant energy flux 

Radiometer, 90, 91 

Radio telemetry, 21, 215, 218, 219, 220, 228 

Rain, 8, 12, 62, 64, 65, 248, 249, 274, 312, 314, 
405. See also Precipitation 

Range characteristics 
chemica l, 312 

quality, 310, 318, 350, 351, 376, 397, 405 
summer, 11, 216, 292 

supply, 365, 368, 406, 412 

winter, 11, 180, 216, 238, 292, 381. See also 
Winter 

Rang;fer arclieus. See Caribou 
Rang;fer larandus. See Caribou 



Rangifer tarandus gmen /andicus. See Caribou 
Rats, thermoregulatory mechanisms, 278 

Rectal temperature. See Temperature, body 
Rectum, 141 

Red-backed voles, metabolism, 131 

Red deer, metabolism, 119 

Red fox 
infrared emissivity, 86 

interspecies relationships, 214, 226 

as predator, 227, 228 

radio telemetry, 228 

See a/so Fox 
Red pine, 165 
Red squirrel, infrared emissivity, 86 

Reindeer. See Caribou 
Relative humidity, 8, 62, 99, 101, 102, 103 

Reproduction, 6, 7, 8, 12, 128, 314, 334, 395, 410. 

See a/so Sexual maturity; Productivity 
Reptiles 

radio telemetry, 218 

thermoregulatory behavior, 246 

Resource analyst, 326 

Respiration, 98, 284, 285, 290, 322 

chamber, 113 

Respiratory quotient (R.Q .), 114, 115 

Rest, 216 

Reticulum, 141, 145, 148, 342 

Rh izosphere, 50 

Rime, 62 

Rock, 245 

Rodents 
fat reserve, 312 

habitat, 315 

See a/so individual species 
Roots, 50 

Rotifers, 51 

Roundworms 
Haemoncl1us contortus, 130, 237, 293 

Pneumostrongu/us tenuis , 237 
Ruffed grouse 

behavior, 219 

drumming logs, 219 

habitat, 315, 325 
intraspecies re lationships, 217 

predation, 228, 232, 401-402 

productivity, 401-402 

radio telemetry, 218, 219 

snow effects, 73 

thermoregulatory behavior, 73 
Rumen, 141, 142, 144, 146, 148, 152, 166, 342, 

366, 368 
capacity, 143, 169, 355, 368, 370, 371, 378, 379, 

382, 383, 411 
contents, 155, 157, 158, 169, 312, 369 

development, 141, 341, 343, 354, 355 

fermentation, 109, 110, 127, 151-153, 176, 279, 

281, 352 
fill, 169, 367, 368, 370, 371, 379 

fistula, 149 

microorganisms, 10, 25,144, 147, 148, 150, 151, 

152, 153, 366 

pH, 152 

Rumination, 147, 216, 348 

Running, 7, 274, 348 

energy cost of, 351 

Run-off of water, 13, 46, 67 

Rutting behavior, 165 

Sage grouse, intraspecies relationships, 217 

Salivation, 147 

Salmon, energy requirements, 124 

Saturation pressure, 100 

Sea/opus aquaticus. See Moles 
Scent, 20, 25, 208, 209, 229. See a/so Odor 
Scuirus caro/inensis. See Grey squirrel 
Sea otter, infrared emissivity, 86 

Seasonal variations, 4, 9, 129, 164, 171, 177, 214, 
294, 368, 369, 387, 412. See a/so Activity; 
Metabolism 

diet, 377-378 

Secondary consumers, 14, 15, 48, 232, 305 

Secondary production, 299 

Second-growth hardwood, 386 

Sediment, 43, 52 

Selenium, 9, 10, 178 

Semen, 176 

Senses, 17, 206 

hearing, 206, 207 

sight, 16, 17, 19, 20, 24, 25, 206, 207, 215 

smell, 17, 166, 206, 208 

taste, 20, 166, 206 

therma l, 16, 206, 283 

touch, 25, 206, 207, 212 

Sex ratios, 391, 401, 408 

Sexual maturity, 179, 192, 214 

Sharp-tailed grouse 
feather insulation, 253 

habitat, 315 

heat loss, 288 

intraspecies relationships, 217 

posture, 288, 289 

radiant temperature, 85, 87, 260 

surface area, 264 

temperature profile, 255, 257 

thermal depth, 261-262 

thermoregulatory mechanisms, 288-289 

wind effects, 258, 260 

Sheep domestic 
behavior, 413 
body temperature, 278 

digestion, 177 

endogenous urinary nitrogen, 335 

energy requirements for foraging, 350 
energy requirements for walking, 348, 349 

fa t reserve, 413 

fleece insulation, 129, 253 

genetic adaptation, 293 

heart rate, 278, 350 
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Sheep domestic (continued) 
heat loss, 129, 285, 395 
metabolic fecal nitrogen, 336 
metabolism, 111, 120, 122, 127, 280, 286 
parasites, 237 
physiology, 278 
protein requirements, 334 

protein requirements for gestation, 337-338 
rumen contents, 154. See also Volatile fatty 

acids 
ruminoreticular cycle, 148 
weaning, 144 
weight, 413 

Shoveller 
chronology, 195-197 
egg production, 197 

Shrews, 51 
Simulation, 253-254, 255, 410, 413, 418. See also 

Models and model-building 
Skunk, as predator, 227 
Sleep, 216 
Sleet, 62 
Slopes. See Topography 
Slugs, 51 
Snails, 51 

Snow, 8, 16, 68, 83, 85, 216, 245, 248, 249, 250, 
287, 288, 292, 305, 309, 318, 319, 321, 369, 
384, 385, 387, 398, 407, 412, 418, 419 

aging, 407 
density, 68, 72 
depths, 37, 73, 229, 238, 386 
drift formation, 70 
effect on predation, 232 
interception, 72 
mechanical barrier, 231 
thermal properties, 69, 81 

Snowshoe hare 
hair insulation, 252 
infrared emissivity, 86 
interspecies relationships, 226 
mechanical barrier, 28 
predators, 228 
radio telemetry, 228 
wind relationships, 289 

Social considerations, 17, 212, 217, 218, 236, 275, 
292, 314, 331, 359, 370, 385, 410, 419, 42l. 
See also interspecies relationships; intraspe­
cies relationships 

Soil, 10, 41, 43, 44, 45, 245, 287, 300, 315, 406 
biota, 48, 49, 50 
chemical characteristics of, 47 
classification, 51 
density, 44, 67 
erosion, 9, 53 
fertility, 9, ·12, 47, 48. See also Fertilizers and 

fertilization 
formation, 44, 46, 50, 51 
organic matter, 47, 48 
particles, 13, 45 

profile, 13, 46, 51 
type, 9, 43-45 
water, 13, 44, 46, 47, 66, 68, 322 

Soil-Plant-Atmosphere Model (SPAM), 321-324 
Soil, water, and topography, 41-56 
Solar constant, 77. See also Radiation, solar 
Solar radiation profile, 78, 257, 265 
Song birds, 8, 11, 217, 315 
Sound, 16, 20, 25, 206, 219, 229 
Sowbugs,51 
Space, 11, 107, 182 
Spores, 50 
Spring dispersal, 405, 419 
Spruce grouse 

habitat, 300, 315, 316, 325 
intraspecies relationships, 217 

Squirrels, interspecies relationships, 207, 238 
Standing, 348 
Starch, 50, 306 
Starvation, 280 
Statistical significance, 37 
Steers. See Cattle 
Stefan-Boltzman law, 76, 78 
Stomates, 322 
Storms, heavy, 410 
Stratosphere, 60 
Subcutaneous fat, 282 
Succession, 52, 314, 315, 325, 384, 388, 406. See 

also Plant succession 
Sugar maple, 325 
Sugars, 50, 151, 306 
Summer coat, 250, 274, 278, 294, 413 
Summer range . See Range, summer 
Sunlight. See Radiation, solar 
Surface area, 126, 258, 262, 263, 264, 265, 286, 

287,411 
critical surface area 126 

Surface temperature. See Temperature, radiant 
Sweat glands, 98, 285 
Sylvilagus floridal1us. See Cottontail rabbits 
Symphoricarpos oceidentalis, 325 
Synecology, 55 
Systems analysis, 7, 15, 390. See also Models and 

model-building 
Systems, natural, 12 

Tactile stimuli. See Senses, touch 
Tamiasciurus hudsonicus. See Red squirrel 
Tarsa l scent, 208 
Taurotragus oryx. See Eland 
Taxonomic composition, 300 
Taxonomy, 28 
Temperature, 7, 14, 43, 312 

air, 7, 8, 68, 82, 85, 94, 100, 110; 252, 253, 258, 
260, 261, 267, 269, 279, 282, 283, 287, 296, 
324 

body 119, 129, 131, 143,246,249, 250, 286, 290, 
304 

measurement of, 90 



~d 

i8, 
16, 

10, 

profiles, 84, 254, 255, 256, 257, 258, 261, 270 Turnover rate, 157, 158, 169 

radiant, 82, 83, 85, 86, 87, 88, 90, 255, 258, 259, Turtles, 227 
260, 261, 267, 270 Tympanuchus cupido. See Prairie chicken 

Temporal .relationships. See Time; Seasonal vari-
ations 

Territories, 188, 192, 193, 209, 215, 217, 305 
Thermal boundary layer. See Thermal boundary 

region 
Thermal boundary region, 75, 93, 247, 256, 259 
Thermal conductivity, 97, 247, 250, 266, 283 

effect of air temperature, 252 
effect of compression, 251 
effect of hair inclination, 251 

Thermal conductivity coefficient (k) 
of air, 252 
of snow, 69 

Thermal depth, 261, 270 
Thermal energy, 9, 41, 43, 75, 85, 153, 245, 250, 

304, 314. See also Conduction; Convection 
Evaporation; Radiation 

Thermal energy exchange, 22, 245-272, 273, 288, 
289, 304, 314, 401, 406 

and weather, 75-105 
Thermoneutral range, 110, 275 
Thermoregulation. See Thermoregulatory mech­

anisms 

Thermoregulatory mechanisms, 273-298, 314 
activity, 276 
behavior, 246, 276, 287, 289 
feeding, 276 
genetic adaptation, 277, 293 
orientation, 286 
thermogenesis, 276, 279 
vascular control, 47, 275, 276, 278, 280, 282, 

283, 290 
Thermosphere, 60 
Throughfall, 66 
Thuja accidenfalis, 83 
Tilia americana. See Basswood 
Time, 10, 21, 308, 401, 411 

definition of, 24 
Timothy, 309 
Topography, 13, 14, 43, 44, 46, 58, 66, 289, 292, 

300, 314 
Tornadoes, 326 
Total digested nutrients (TDN), 352 
Translocation, 49, 300, 308, 309, 320 
Transpiration, 64, 65. See also Heat loss; Evapora-

tion 
Trapping, 218, 236, 410 

mortality, 235 
of wild ruminants, 235 

Triangulation, 219 
Trophic levels, 232, 416 
Troposphere, 60 
Tundra, 300 
Turbulence. See Wind 
Turkey, intraspecies relationships, 11, 197, 209-

210, 217 

Understory, 301, 304 
Upland game birds. See individual species 
Urea, 109, 156, 378, 400, 421 

Vapor pressure, 8, 14, 47, 62 
Vapor pressure dificit (VPD), 100, 101, 273 
Viruses, 27, 28 
Vision. See Senses, sight 
Vitamins, 10, 157, 178 
Volatile fatty acids (VFAs), 10, 152, 154, 155 
Vulpes fulva. See Red fox 

Walking, 348, 350, 387 
energy requirements for, 167 

Warblers, habitat, 305-306 
Water, 13, 14, 41, 43, 44, 46, 53, 137, 300, 350 

cycle, 61 
requirements, 216 
vapor, 46, 61, 68, 79, 321, 324 

Waterfowl 
activity, 192, 305 
chronology, 12, 193ff 
interspecies relationships, 238 
intraspecies relationships, 11 
predators, 226-227 

Weaning, 143, 144, 167, 179, 342, 415, 416 
Weather, 14, 57-74, 243, 245, 250, 275, 314, 369, 

395, 406, 408, 410, 411, 412, 413, 419. See 
also Precipitation; Radiation; Temperature; 
Thermal energy; Wind 

Whales, 52 
White pine, 316 
White-tailed deer 

activity, 164, 215-217, 231, 357 
antler growth, 211, 214, 313 
behavior, 289, 292, 305 
body temperature, 131, 286 
breeding cycle. See chronology 
chronology, 179, 191, 370, 395-396, 416 
convection, 267, 268, 269, 270, 271 
cover, 290, 300, 407 
digestion, 152 
endocrine system, 165 
energy requirements, 357, 358, 359 
energy requirements for gestation, 354 
energy requirements for milk production, 128 
family groups, 217-218 
fawns, 309 
food availability, 399 
food intake, 164, 165, 216, 352-353 
genetic adaptations, 293 
gestation period, 339 
hair, 294, 324 
heat conservation, 270, 291-292 
heat loss, 268-269, 275-276, 287, 290, 291 
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White-tailed dee r (con/inued) 
height, 399 
home range, 214-215, 238 
interspecies relationships, 213- 214, 236, 238 
intraspecies re lationships, 212, 213, 217 
lethargy, 286, 287, 290 
metabolic rhyth ms, 129, 357 
metabolism, 116-118, 278 
mortality, 218 
movements. See home range 

parasites, 189, 237 
parturition, 192, 212 
physiology, 126, 219, 286, 397 
protein requirements, 343 
protein requirements for gestation, 340, 341 
posture, 270 
radiant tempera ture, 256, 259, 260 
radiation loss, 268, 269 
rumen anatomy, 145, 343 
rumen capacity. See stomach capacity 
rumen pH, 153 

ruminoreticular cycle, 148 
sexual maturity, 179, 214, 396, 414, 415 
sleep, 217 
stomach anatomy, 146 
stomach capacity, 143, 342, 343 
summer coat, 294 
surface area, 262, 263, 264, 269 
temperature profiles, 255, 256, 258, 261 
thermal ana lyses, 245ft, 273ff. See also specific 

hea t loss factors 
thermal depth of hair, 261, 270 
thermoregu latory m echanisms, 231, 276, 290, 

291 
vascu lar control, 282, 290 
weaning, 144 
weight, 165, 167, 180, 181-182, 190, 270, 312, 

313, 343, 352, 374, 411-412 
weight loss, 313 
wind effects, 258, 270 
winter coat, 294- 295 

Wild ruminants, 111, 334, 337, 339, 349, 353, 354, 
378, 406, 421. See also individual species 

Wildebeest 
metabolism , 119 

methane production, 173 
Wi ldlife management, 188 
Willow, 310 
Willow ptarmigan 

infrared emissivity, 86 
metabolism, 129, 314 

Wilti ng point, 47 
Wind, 7, 13, 14, 22, 68, 88, 216, 253, 274, 283, 

288, 292, 321, 322, 324, 407 
angle of attack. See direction 
direction, 252 
effect on conductivity, 266 
effect on temperature profi le, 255 
interaction with radiation, 259 
profile, 69, 93, 265, 269, 270, 289, 324 
turbulence, 7, 70, 94, 252, 262, 324 
velocity, 72, 85, 92, 93, 96, 252, 253, 261, 265, 

267, 274, 282, 288, 289, 405, 407 
Windbreaks, 70 
Windpack, 69 
Winter, 372, 374, 379, 411, 412 

concentrations of deer, 215, 407, 413 
cover, 289 
See also Range, winter; Weather 

Winter coat, 250, 274, 278, 294, 412 
Winter diet, 374 

Winter range. See Range, winter 
Winter shelter, 406 

Wolf 
activity, 219-220 
habitat, 26 
infrared emissivity, 86 
natural history, 200 
as predator, 14, 227-228, 231, 232, 235, 412 
radio telemetry, 219 
snow effects, 231 
thermoregulatory responses, 282 

Woodchucks 
infrared emissivity, 86 
radio telemetry, 218 
soil relationships, 43 

Wool, 128 

Yard ing. See Winter, concentrations of deer 
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