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Aborigines (in Australia), 306
accessory rights to ores, 240
acid rain, 280
Afghan nomads, 9-10, 9
age distribution, 14-5
ages of people (prehistory to present),

215
agriculture

environmental issues, 63-5
money, 65-8

air conditioner, 319-20
air pollution, 279-84

cities with problems, 282-3
aldicarb, 260
alpha particle, 200
amino acids, 37
angle of repose, 116, 118
animal production, 52-5, 57

regional preferences, 53-5
animal raising, 53-5

in pastures, 6-7, 53-6
in pens,53

anoxic decay, 180-2
Antarctic, 320-2
Antarctic bottom water (AABW), 296
anticline, 182-3
aquiclude, 147
aquifer, 145
Arabian Gulf, 184-5
Aral Sea, 156
artesian system, 150-2
asbestos, 251
Asbestos Hazard Emergency Response

Act(AHERA),U.S.,251
Asian countries, 16-7

not Islamic, 16-7
Aswan High Dam, Egypt, 142
atmosphere

composition, 288, 291-3

controls, 288-97
history, 288-97

Australia, 313

banded iron formation (BIF), 232
Bangladesh family planning, 30
barrier island, 109-10
Basel Convention on hazardous waste,

265
bauxite, 231
bay, 109
beach, 109-10
beach replenishment, 113
beneficiation of ores, 236-8
Bessemer process, 237-9
beta rays, 200
Bhopal, India, 262
biodegradable pesticides and

herbicides, 259
biologically active waste, 274-5
biologically mediated mineral deposits,

231-2
birthrate, 11-16
Black triangle, eastern Europe,

281-2
black-body radiation, 295
blitzkrieg and megafauna extinction,

306
blue clay, 118
Bolivia, 234
breakwater, 113
Brent Spar, 264
British thermal unit (Btu), xxi-xxii,

170-1
Bronze Age, 215
building stone, 224-5, 228
bulk waste, 249-54

burning, 250
history, 249-50

landfill (see landfill)
recycling, 250-3

Bushmen, 12
Butte, Montana, 242-3

California-Mexico border, 24
calorie, xxi-xxii, 41, 170-1
Canada

energy consumption, 208
energy production, 208
gas production, 189
gas reserves, 189
land use, 3
oil production, 189
oil reserves, 189
population density, 3
surface-water supply, 135

carbamates, 259-60
carbaryls, 259-61
carbohydrates, 34
carbon dioxide, 291-3

in atmosphere, 291-3
in oceans, 291-3
reservoirs, 291-3
transfer rates, 291-3

carbonate solubility in oceans, 292
carboxyl, 37
carrying capacity, 26-7
cash crops, 68
Caspian Sea, 192-3
catalysis, 220
cellulose, 34
centigrade scale, 169
Central American and Caribbean

countries, 16-17
Chernobyl, Ukraine, 204

Belarus contamination, 204
nuclear accident, 204

Chile, 234
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China
birth control, 29
Three Gorges dam (see Three

Gorges dam, China)
chlordane, 259
chlorofluorocarbons (CFCs), 318-21

effect on ozone, 319-20
chlorophyll, 33
cholesterol, 38
clay, 225
climate

controls, 293-7
effect of human activity, 301-2
future changes, 302-4
history of past 1000 years, 297-300
history throughout geologic time,

288-9
Coal Age, 215
coal, 197-9

consumption, 198-9
geology, 197-9
production, 198-9
reserves, 198-9
smoke, 280
transportation, 198-9

coastal erosion, 104-13
coastal flooding, 104-13
coastline, 104-13

effects of human activity, 111-13
features, 109-10
risk of living along, 106-12

Colorado River, U.S., 140-5
combustion of organic matter, 171-3,

180-2
commons, 52-3
condensation of water, 128
cone of depression (see drawdown

around water wells)
conservation of energy, 74
continental margins, 75-6, 109

active, 75-6, 109
passive, 75-6, 109

continental-basin mineral deposits,
229-31

convection in earth's mantle, 74
Convention on International Trade in

Endangered Species (CITES),
311-13

Copper Age, 215
core of earth, 74
corn (maize), 45

chemical composition, 45
cosmic ray, 268
creep, 113-14
Creutzfeldt-Jakob disease, 56
critical mass, 202
crop production, 40-52
crop requirements, 42-5

light, 42

nitrogen, 45
nutrients, 43-5
phosphorus, 45
potassium, 45
water, 42-3

cropland, 4, 6-7
crushed rock, 225
crust of earth, 74
crystal segregates as mineral deposits,

226
curie, 267
cyclodienes, 259, 259

dams, 141-3, 175-7
DDT, 257-8
death rate, 11-14
debris avalanche, 113
deforestation, 313-17
delta, 109
demographic transition, 14-15
desalination, 132,313-17
desert regions, 131, 133
dioxins, 257
direct energy, 171-3
disasters, 78

worldwide cost, 119-21
doubling time, 5-8
drainage basin, 139-41
drainage divide, 139-41
drawdown around water wells, 151-3
drinking water, 155-9

bacteria, 155-7
chlorinated hydrocarbons, 157
hardness, 159
iron, 159
lead, 157-9
parasites, 155-7
salt content, 159
volatile hydrocarbons, 157

dunes, 109-10

earthquake damage, 83-7
disease, 87
disruption of services, 87
fire, 86-7
ground displacement, 86
landslides, 87
liquefaction, 87
shaking and collapse, 86
subsidence, 86
tsunamis (see tsunami)

earthquakes, 82-9
causes, 83
faults, 83, 87
frequency-magnitude relationship,

83-5
kinds, 83
Richter magnitude, 83
risk analysis, 86-9

Easter Island, 307
Eastern Europe, 256, 281-2
education in lesser-developed

countries, 17-20
Einstein equation for equivalence of

mass and energy (see mass-energy
conversion)

elastic limit, 83
elastic strain,83
electricity, 173-7

generator, 173-4
production, 209-10

electromagnetic radiation, 294-6
spectrum, 295

employment in lesser-developed
countries, 17-20

endangered species, 312-3
Endangered Species Act (U.S.), 313

endothermic process, 171
energy, 40-2, 169-71

in human nutrition, 40-2, 62
relationship to population density,,

11
non-food sources, 171-9
value of foods, 40-2

energy consumption, 206-11
future changes, 209-10
present use, 207

enzymes, 38-40
estrogen, 38-9, 275-6
estrogen-mimicking compounds, 275—6
Euphrates River, Iraq, 102, 107-8
eutrophication, 277-9
evaporation of water, 128, 132, 230
Everglades, Florida, 158-9
Exclusive Economic Zone (EEZ),

58-9
exothermic process, 172
exponential curve, 5-11
external heat engine of the earth, 73
extinction, 305-17

rate, 310-11
Exxon Valdez, 194-5

Fahrenheit scale, 169
fats, 34-7
faults (see earthquake faults)
ferrous metals, 224
fertility rate, 11-14
fertilizer, 45, 224
fibers, 51-2
firestick farming, 313
fish, 55-63

food chain, 55-9
nurture, 55-9
production, 59-61
reproduction and growth, 55-9

fishing, 59-61
industrial, 59-61
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fission products, 269-70
mass distribution, 269-71

flood insurance (see National Flood
Insurance Program)

floodplain, 98-9
Florida panther, 309
food pyramid, 40
forests and woodlands, 5-7, 313-17

Europe, 315-16
new growth, 313
North America, 313, 316
old growth, 315
tropical, 315-16

fossil fuel, 180-200
Freedom Food, 56
Fresh Kills, New York, 252
freshwater, 127-30

annual water flux, 129
budget, 127-30
consumption, 135-8
diurnal cycle, 128-9
human use, 131-8
latitudinal variation, 130-11
regional availability, 130-11, 137
sources, 132-5

fruits and berries, 51

gaining stream, 150-1
gamma ray, 201
Ganges Delta, Bangladesh, 106
gas (see natural gas)
geothermal energy, 173
geothermal water, 173, 227
Germany in Second World War, 186-7
Gilgamesh, 107-8
glacial periods, 288-9
glaciation, 289-90
global warming, 301-4

evidence, 301-2
possible consequences, 302-4

glowing clouds, 90-1
glucose, 34, 36
glue, 256-7
Golden Apple Snail, 64
Golden fleece (see Jason and the

Argonauts)
goodies (herbs, spices, and other

flavorings), 51
grain production, 45-9

animal feed, 48, 53
European history, 46
trade and aid, 48-9
world history, 46-9

Grand Banks, Newfoundland, 58-9
Great Flood (biblical), 107-8
Great Man-Made River, Libya, 136
green revolution, 65
Green River lake, western U.S., 303
greenhouse effect, 296

greenhouses in climate history, 288-90
Greenland ice cores, 297, 321-2
ground nuts, 138
groundwater, 145-55

extraction, 150-1
flow velocity, 149-9

growth rate of populations, 11-14
Gulf of Mexico, 184
Gulf of Thermakos, Greece, 76

Hadley cells, 130-1
Haiti, 317
hazardous chemicals, 254-61
heat, 169-71

of combustion, 41, 180-2
herbicides, 257-61
Hidrovia project, South America, 134
High Plains aquifer, 151-5
Hiroshima, japan, 268
hormones, 38-40
horsepower, 171
Huascaran, Peru, 116
human metabolism, 34-40
human nutrition, 34-40

animals and fish, 61-3
calcium, 37-8
energy (see energy in human

nutrition)
fiber, 34
iodine, 38
iron, 38
minerals, 37-8
phosphorus, 37-8
vitamins, 38-40

humidity, 128-9
hunting, 53
hurricanes, 109-12
hydraulics, 149

conductivity, 149-50
gradient, 149
head, 147-9

hydrocarbons (see oil and gas)
hydrochlorofluorocarbons (HCFCs),

321
hydrogen

atmospheric, 288
energy storage system, 179

hydrologic cycle, 127-8
hydropower, 174-5
hydrothermal mineral deposits, 227-8

icehouses in climate history, 288-90
Iceland, 313
immiscible-sulfide mineral deposits,

226
income in lesser-developed countries,

20
Indonesia, 184, 186
industrial chemicals, 255-7

industrial countries (see Organization
for Economic Cooperation and
Development)

industrial minerals, 225
Industrial Revolution, 11, 322
industrial rocks, 225
infrared (IR), 295-6, 301
Intergovernment Panel on Climate

Change (IPCC), 301-2
internal combustion engine, 172
internal heat engine of the earth, 73
ionization by radiation, 267
Irian Jaya, Indonesia, 222-3
Iron Age, 215
irrigation, 135
Islamic countries, 17
islands and extinctions, 310
Israel, 162

Japan
oil in the Second World War,

186-7
population, 3,4

Jason and the Argonauts, 216
Johnstown flood, Pennsylvania, 105-6
Jordan, 162
Jordan River, 162
joule, xxi-xxii, 171

Kalahari desert, 12
Kazakhstan, 156, 192-3
Khartoum, Sudan, 101
Kilauea, Hawaii, 95
kilocalorie, xxi-xxii, 41, 171
kilowatt, xxi-xxii, 171
kilowatt-hour, xxi-xxii, 171
kinetic energy, 73-4, 147-8
Kobe, Japan, 83-5

lagoon, 109
Lake Nyos, Cameroon, 91-3
Lake Okeechobee, Florida, 158-9
Lake Patzcuaro, Mexico, 66-7
lake storage of energy, 179
land use, 3-4
landfill, 250, 253
landslide, 113-19

causes, 116-18
human influences, 118-19

lava, 90-2
Law of the Sea, 232
lead

blood level, 157
concentration in water, 157-9
environmental concentration,

321-3
industrial use, 321
medical effects, 157
Roman use, 322-3
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lead {com.)
tetraethyl in gasoline, 322

leaf vegetables, 51
legumes, 49-51
lesser-developed countries, 17-21
life expectancy, 13-15
light metals, 224
lip ids (see fats)
lithosphere, 74-6
Little Climatic Optimum, 299
Little Ice Age, 299
Loma Prieta earthquake, San

Francisco, 81-2
longshore drift, 112-3
Lord Howe Island, South Pacific, 306
losing stream, 150-1

Mad Cow Disease (bovine spongiform
encephalopathy; BSE), 56

magma, 89-90
magmatic mineral deposits, 225-7
Mammoth Mt., California, 95-6
mammoths, 306
manganese nodules^ 232
mantle of the earth, 74

plumes, 74
Maori, 307
mass-energy conversion, 201
maturation of organic matter, 180
Mauna Loa, Hawaii, 299
mechanized farming, 41
megafauna, 305-12
metals

crustal abundance, 217-18
economic cut-off values, 217-18

methane (see natural gas)
methane in atmosphere, 293-4
methyl isocyanate, 259, 262
microwave, 295
mid-ocean ridge, 75
mineral deposits

classification, 223-5
location, 233-5
modes of formation, 225-32
types, 225-32

mineral reserves, 218-20
inventories, 218-20
possible, 219-20
proven, 219-20
scarcity, 217-18
undiscovered, recoverable, 220

mineral resources
discovery risk, 221-3
future prospects, 245
inequality of distribution, 233
legal issues, 240-5
location, 233-5
U.S. public lands, 241-5

Mining Law of 1872 (U.S.), 244

mining methods, 235-9
history, 239

Mississippi River flood, 99
Missouri-Valley-type (MVT) mineral

deposits, 229-31
moa, 305
monocultures

food, 68
mineral production, 234-5

Montreal Protocol on ozone, 320-1
mother lode, 229
Mt. Pelee, Martinique, 93-5
Mt. Pinatubo, Philippines, 72-3, 300
Mt. St. Helens, 71-2, 93

Nagasaki, Japan, 268
National Flood Insurance Program

(NFIP) in the U.S., 120-1
natural disasters, 119-21

costs, 119-21
government action, 119-21
insurance, 119-21
responsibility for cost, 119-21

natural gas, 180
natural hazards and risk, 76-8
natural levee, 98
Nauru Island, South Pacific, 237
nekton, 57
Neolithic Age, 215
Nevado del Ruiz, Colombia, 95
New Orleans, Louisiana, 106
Nile River, 2, 101
nitrate, 234
nitrogen in atmosphere, 288
nonferrous (base) metals, 224
nongrain plants, 49-52
nonsustainable resources, 215-17
North Atlantic deep water (NADW),

296-7
North Sea, 184-6
North Slope, Alaska, 184, 191
Nuclear Age, 215
nuclear fission, 201-2
nuclear fusion, 202
nuclear power, 200-6
nuclear reactors, 202-5

fission (breeder), 205
fission (burner), 202-3
fuel, 205-6
fusion, 202
safety, 203

nuclear weapons, 205
nuees ardentes (see glowing clouds)

ocean disposal, 264
oceanic conveyor belt, 296-7
offshore bar (see barrier bar)
oil and gas, 180-97

consumption, 189-93

exporting countries, 189-93
geology, 182-5
hydrocarbon varieties, 181
importing countries, 189-93
oil and gas basins, 183-8
oil and gas fields, 184-6
production, 189-93
regional distribution, 187-9
reserves, 187-9
reservoirs, 182-3
transportation, 189-93
traps, 182-3
world abundance, 187

oil shale, 193-7
oils as food from plants, 51
Ok Tedi, New Guinea, 222-3
open-pit mining, 235, 239
ore (see mineral resources)
organic compounds, 34

benzene rings, 35
chains, 35
rings, 35

organic formulas, 35
organic gardening, 45
organic solvents, 255
Organization for Economic

Cooperation and Development
(OECD), 17,100,264

organophosphates, 258-9
overgrazing, 63
oversteepening of slopes, 118-19
Owens Valley, California, 146
oxygen in atmosphere, 288
oxygen isotopes, 289
ozone, 282, 318-21

hole, 318-20
pollution near ground, 282
ultraviolet shield in stratosphere,

318

paint, 256-7
paleoclimate models, 303
Paleolithic Age, 215
Papua New Guinea, 222-3
parabolic mirror, 174, 177
parathion, 259
pastoralism, 53
pasture, 5-7
perched water table, 151-2
permeability, 145, 148
Peru, 234
pesticides, 257-61

alternatives, 260-1
Petroleum Age, 215
pH, 292
phosphate minerals, 231-2, 237
photoelectric cell (see photovoltaic

cell)
photolysis, 319
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photosynthesis, 33, 291
photovoltaic cell, 174-8
placer mineral deposits, 228-9
plankton, 55
plants

C3,42
C4,42
metabolism, 41
nutrition, 41

plastics
types used in households, 252-4

plate tectonics, 74-6
plumes (see mantle plumes)
plutonium-239, 202, 205, 267-9
polar front, 131
pollutant dispersal, 248-9
polychlorinated biphenyls (PCBs),

255-7
polymers, 34
polysaccharides, 34
population

control, 28-9
density, 3-4
growth, 5-11
history, 5-11

porosity, 145
potential energy, 73-4, 147-8
power, 169-71
precious metals, 224
precipitation of water, 129, 132
preservatives, 256-7
Prince William Sound, Alaska, 194-5
proteins, 37
pumice, 226-7
pyrethrins, 259-60

quad (quadrillion Btu), 170-1
quality of life, 27-8
quarrying, 235, 238
quotas on food imports, 67-8

rad (radiation absorbed dose), 267
radiation, 267-9, 296

absorption in atmosphere, 294-6,
301

balance of earth, 295-6
dose-response curve, 267-8
natural background, 268-9
threshold, 268-70

radioactive decay, 200-1
daughter element, 201
haifiife, 201,271
parent element, 201

radioactive waste, 267-74
danger, 267-9
high level, 269-73
low level, 273-4
permanent storage, 272
retrievable storage, 272

underground storage, 272-3
ocean disposal, 273

rainfall, 42-3
world distribution, 43

rapidly industrializing countries of east
Asia, 16-17

reclamation of fresh water, 133
recycling of minerals, 217
regalian rights to ores, 240
rem (roentgen equivalent man), 267
reprocessing of nuclear waste, 270-1
residence times of water, 129-30
residue from metal industry, 257
retorting of oil shale and tar sand,

195-6
Rhine River, 266
risk, 78-81

cyclicity, 79
individual, 78
predictability, 79
societal, 78-9

river floods, 98-104
cyclical, 98-9
dam failure, 104-6
discharge, 100-2
human influences, 104
random (unpredictable), 99-104
recurrence interval, 102-3
risk, 103
seasonal, 98-9
urbanization effects, 104

river terraces, 98-100
rock phosphate (see phosphate

minerals)
roentgen, 267
roll-front uranium deposits, 231
rotation of animals and crops, 53
ruminants, 34
Rwanda, 19

salt dome, 183
saltwater intrusion of aquifers, 151-3
San Francisco earthquakes, 81-2, 85
Santorini, Aegean Sea, 80
sarin, 258-9
saturated fats (see fats)
sea level and glaciation, 289-90
seawall, 113
sedimentary basins, 183-6
sedimentary mineral deposits, 226-9
seismicity, 86-9
seismograph, 83
sewage, 274-7

biochemical oxygen demand, 276
composition, 277
nitrogen content, 277
phosphorus content, 277
treatment plants, 276-7

Simpson Index, 307

slope stability, 116-18
slump, 115
smog, 280-3
soil, 43-5

erosion, 63-5
formation, 43-5
profiles, 44

solar energy
active, 174-7
passive, 172-3

Somalia, 50
South American countries, 17
South Korea, 31
Soviet pipelines, 294
specialty metals, 215, 224
species, 307-13

definition, 307
numbers of, 307

species diversity, 307-13
dangers of restriction, 308
indices, 307

spectral absorption of radiation, 294-6
Spotted Owl, 314
Spratly Islands, South China Sea, 190
starch, 34
steel, 237-9
steroids, 38-9
storage battery, 177-8
stored energy, 177-9
Straits of Hormuz, Arabian Gulf, 191
stream gauge, 100
strip mining, 235, 238
strontium-90, 267
subduction, 75
sub-Saharan Africa, 16-17
subsidies of food production, 65-7
subsistence agriculture, 41
subtropical convergence, 130
sugar, 34, 51
superphosphate, 45
surface water, 138-45

extraction, 141-3
runoff, 139-41

surficial mineral deposits, 226, 231
sustainable resources, 215-17
sustained yield of forests, 315
Syria, 162

Taiwan, 311
Tambora, Indonesia, 91, 300
tar sand, 193-7
tariffs on food imports, 67-8
temperature, 169-71
tephra, 90
testosterone, 38-9, 275-6
Thera (see Santorini)
thermal infrared, 296

absorption by gases, 296
Three Gorges dam, China, 176-7
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Tigris River, Iraq, 107-8
toxic chemicals (see hazardous

chemicals)
trade winds, 131, 293
transuranic elements, 269-70
transform plate margin, 75
transpiration, 129
Troy, 249
tsunami, 87, 96-7
tubers, 49
Tunguska, Siberia, 77

ultraviolet (UV), 295, 318
dangers, 318

underground mining, 235-9
United Kingdom

animal production, 57
birth rate, 13
fertility rate, 13
fertilizer use, 47
gas production, 189
gas reserves, 189
grain production, 47, 48
grain trade and aid, 49
land use, 3, 5
life expectancy, 13
nutrition energy, 62
oil production, 189
oil reserves, 189
population density, 1, 3, 48

United States,
animal production, 57
birthrate, 13, 23
education, 23
electricity production, 210
energy consumption, 208
energy production, 208
fertility rate, 13, 23, 25-6
fertilizer use, 47
gas production, 189
gas reserves, 189
grain production, 47-8
grain trade and aid, 49
immigration, 26
income, 25-6
land use, 3

life expectancy, 13, 23
life-styles, 21-5
nutrition energy, 62
occupations and employment,

21-5
oil consumption history, 195
oil production, 189, 195
oil reserves, 189
population characteristics, 20-6
population density, 3
population history, 21-2
races and ethnic groups, 25-6
water consumption, 137
wealth, 23-6

units (definitions and equivalents),
xxi-xxii, 170, 171

unsaturated fats (see fats)
uranium-235, 200, 202
uranium-238, 200, 202
Uzbekistan, 156

Vietnam, 64
Vistula River, Poland, 281-2
vitamins, 38-40

vitamin D, 38-40
volcanic eruption, 89-96

ash, 90
blocks, 90
gas, 90
hazards, 91-3
prediction, 93-6
risk, 93-6
tephra, 90-3

volcanogenic massive sulfide mineral
deposits, 228

Vostok ice core, 297-8

waste disposal methods, 261-5
wasteland, 5-7
waste oil, 255
waste treatment plants (see sewage)
water, 126-31

control and allocation, 160-5
global abundance, 126-7
global distribution, 126-7
pressure, 148

saturation in air, 128-9
water ownership, 161-5

absolute territorial integrity, 164
absolute territorial sovereignty,

163
beneficial use, 164-5
common jurisdiction, 164
equitable utilization, 164
groundwater, 164-5
reasonable use, 164-5
riparian doctrine, 163
surface water, 161-4

water quality, 155-60
animal use, 159-60
boilers for electricity production,

159-60
cooling water, 159-60
drinking water (see drinking water)
irrigation, 159-60

water table, 145, 151-3
water wells, 150-1
watershed (see drainage basin)
watt, xxi-xxii, 171
wealth in lesser-developed countries,

relationship to birthrate, 15-17
relationship to energy consumption,

206-7
relationship to population, 15-17

West Siberia, 184
westerlies, 293, 131
Western Europe

energy consumption, 208
energy production, 208

Williston basin, 184-6
wind and earth's rotation, 131, 293
women in lesser-developed countries,

20-1
wood as energy source, 172

x-rays, 295

Yangtze River, China (see Three
Gorges Dam)

Year Without a Summer, 300

Zimbabwe, 313
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