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A

abrasion, in water erosion, 42
absolute dating of rock, 168, 169
absolute magnitude of stars, 148
absolute zero, 101

Acadian Orogeny, 174

acid rain, 40, 116

acid test, 26

active continental margins, 93
advected fog, 113

advection, 100

air masses, 122

air pressure, 117-119

air temperature, 105-106
albedo, 140

algae, 134

Allegheny Orogeny, 175
altitude, 114, 138, 139, 156
A.M. (ante meridian), 17
amber, fossils, 177

amphibole, 24

Andes Mountains, 76, 90, 96
Andromeda Galaxy, 144
anemometers, 119

annular drainage pattern of streams, 60
Antarctic Circle, 107

anticlines, 95

aphelion, 156-157, 162

apogee, 158

Appalachian Mountains, 96, 174, 175
apparent diameter of celestial objects, 157
apparent magnitude of stars, 148
Archeozoic Era, 172

Arctic Circle, 107

arctic soil, 42

aridity, 59

artesian wells, 66

ash, volcanic, 89, 167

asterisms, 147

asteroid belt, 153

asthenosphere, 71

astronomical units, 147
astronomy, 1

atmosphere. See also weather
air masses, 122
beginnings, 174
composition, 109
cross section, 111
description, 11
moisture, 110-117
pressure, 117-119
temperature, 110
wind, 119-122

atolls, 134

Aurora Australis, 150

Aurora Borealis, 150

auroras, 110, 150

Autumnal Equinox, 107

avalanches, 48

azimuth, 156

bar graphs, 5
barometers, 117
barrier islands, 54
basalt, 31, 71, 75, 93
bedrock, 41, 57, 67

benchmark on topographic map, 19

best fit, 5

big-bang hypothesis, 143
blizzards, 127

blue shift, 146

Brahe, Tycho, 162

buildings, heat absorption and reflection, 140

C

calcite, 25, 26
calderas, 90

calving of glaciers, 46
Cambrian period, 172
Canadian Shield, 96
Canary Islands, 76
capillary water, 66
carbon dioxide, 6, 106
carbon fixing, 174
carbonates, 26
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Carboniferous period, 173
caves, water action, 67
Celsius scale, 101, 102
Celsius, Anders, 101
Cenozoic Era, 173, 175
centi (prefix used in scientific notation), 2
Centigrade scale, 101, 102
centrifugal force, 11
Cepheid stars, 148
chemical weathering, 40
chemosynthesis, 135
Chinook winds, 139
chromosphere, 150
cinder cones (volcanic), 89
circumference of Earth, 9-10
cirrus clouds, 114
clastic rocks, 32
cleavage (test for identifying minerals), 25
climate. See also weather
described, 137
effects on soils, 4142
factors affecting, 138-141, 174
fossils as indicators, 177
landscape formation, 59
weathering rates, 40
cloud seeding, 116
clouds, 114-116
CO, (carbonic acid), 40
coasts of continents, 73
Cockroaches, Age of, 172
cold fronts, 122
colliding plates (plate tectonics), 75
color
energy absorption, 100
igneous rock, 31
minerals, 25
stars, 148
columns, 67
comets, 153
composite volcanoes, 89
composition of rock, 30-31, 33, 34
compounds, 23
conchoidal fracture of minerals, 25
condensation, 103
condensation level, 114
condensation nuclei, 116
conduction, 100
conservation of resources, 5, 100
constellations, 144, 146-147
contact metamorphism, 34
Continental Drift theory, 72
continental glaciers, 45
continental rise, 134
continental shelf, 134
continental slope, 134

continents, 93, 96. See also plate tectonics
contour farming, contour plowing, 42, 59
contour interval on topographic map, 18, 19
contour line on topographic map, 18-19
convection, 99
convection currents, 99
converging boundaries (plate tectonics),
75,76
coordinate system, 5
Copernicus, Nicholas, 156
coral reefs, 134
core of Earth, 12
Coriolis Force, Coriolis effect, 119, 122, 157
corn snow, 46
corona, 150
Crater Lake, 90
craters
Earth, 153
Moon, 152, 153
cratons, 96
creep of rocks and sediments, 48
Cretaceous period, 173, 175
crevasses of glaciers, 46
crust of Earth, 71, 174
crustal movement, 93-95. See also mountain
building; plate tectonics
crystal formation, sedimentary rock, 32
crystal shape, minerals, 25
crystalline structure, 23-24
cubic crystalline structure, 24
cumulonimbus clouds, 114
cumulus clouds, 114
currents
oceanic, 132-133
turbidity (undersea mudslides), 134
water, 47
cyclic relationship, 4
cyclogenesis, 123-124

dating, rock. See rock, dating
Daylight Saving Time, 158
debris slope of hillside, 58
deci (prefix used in scientific notation), 2
deep sea trenches, 75-76, 93, 134
deficit, water, 64
deforestation, 173
deka (prefix used in scientific notation), 2
deltas, 53
dendritic drainage pattern of streams, 60
density

particle deposition in liquid, 51

plate tectonics, 71, 75, 93



definition, 2
derived unit, 2
igneous rock, 30, 31
specific gravity, 26
dependent variable, 5
deposition of eroded particles.
See also sedimentary rock
factors affecting, 51
glaciers, 52-53
sedimentary rock, 32, 53
water, 44, 52, 53
wind, 52
deposition of water vapor, 103
depression contour, 19
derived units, 2
desert soil, 42
deserts, 139
Devonian period, 172-173
dew point, 113
diatoms, 134
dinosaurs, 173
direct relationship, 4
discharge of water, 42

diverging boundaries (plate tectonics), 75, 76

doldrums, 120

domed mountains, 94

Doppler shift, 146

downcutting, 44

drainage basins, 57

drainage divides, 57

drainage patterns of streams, 60
drift (glacial deposits), 52

drizzle, 116

dry adiabatic lapse rate, 114
dry-bulb reading of air temperature, 112
dynamic equilibrium (geological), 6

Earth. See also environmental considerations

circumference, 9-10

core and layers, 11-12. See also plate
tectonics

crustal movement, 79. See also plate
tectonics

distance from Sun, 156

greenhouse effect, 106

measurement, 9-10

orbit, density, and mass, 151, 156

rotation and revolution, 17, 141, 151,
156, 157

seasons, 106-107, 156

size and shape, 9-11

smoothness, 11
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temperature and energy radiation,
104, 174
water, 12, 63-64. See also oceans; water
Earth science, branches of, 1
earthquake waves, 79-81
earthquakes, 72, 80-81, 83, 84, 135.
See also plate tectonics
East African Rift valley, 75
East Pacific Rise, 89
eclipses, 161
El Nifo, 141
elastic-rebound theory, 79
electromagnetic spectrum, 145
elements
definition, 23
radioactive, 168-169
spectra, 146
stars, 148
elliptical galaxies, 144
emergency measures
hurricanes, 127
thunderstorms, 125
energy
absorption, 100
change in state of water and matter,
102-103
solar radiation, 99, 105-106
Sun as ultimate source, 99
temperature scales, 101-102
transfer methods, 99—100
types, 100
wavelengths of electromagnetic spectrum,
145
environmental considerations
conservation of drinkable water, 67
conservation of resources, 5, 100
contour farming, contour plowing, 42, 59
deforestation, 173
extinctions of species, 173
geothermal energy, 90
greenhouse effect, 6, 106
humans’ effect on landscape, 59
inversion and pollution, 139
natural resources, 5
ozone, 109
renewable and nonrenewable resources,
5, 100
renewable energy, 100
soil conservation, 42, 60
water pollution, 6
epicenter of earthquakes, 80, 81
epicycles, 156
equations as mathematical models, 12
Equator
circumference, 10-11
depictions, 16, 17
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Equator (continued)
doldrums, 120

Intertropical Convergence Zone (ITCZ),

124, 138

speed of rotation, 157
equilibrium (geological), 5
Eratosthenes, 9-10
erosion, 39, 42-48. See also weathering
erratics, 52
evaporation, 64
evaporites, 32
evolution, 171-173, 174-177
exfoliation, 39
explosive eruptions, 89
extinctions of species, 173
extrusive rock, 30
eye walls of hurricanes, 127
eyes of hurricanes, 127

Fahrenheit, G. Daniel, 101

Fahrenheit scale, 101, 102

farming practices for soil conservation, 42

fault planes, 94

fault zones, 60

fault-block mountains, 94

faults, 75, 94-95

feldspar, 25

felsic magmas, 30, 88

fetch (wave action), 47

field maps, 18

fields, 18

firn, 46

First Law of Planetary Motion, 162

Fishes, Age of, 172

flood plains, 53

flooding, 65

fluorite, 26

focus of earthquakes, 80

fog, 113

folded mountains, 93

folded rock, 95

foliated texture (metamorphic rock), 34

“fool’s gold” (pyrite), 25

forecasting weather, 129

forest soil, 42

fossil fuels, 5, 6

fossils
ice or amber, 177
sea creatures on mountain tops, 95
sedimentary rocks, 33, 95, 176, 177
trace, 177

Foucault, Jean, 157

fracture (test for identifying minerals), 25

fracture zones, oceanic, 135

free face of hillside, 58
fronts, 122-124

frost action, 39

frost point, 113

Fujita, T. Theodore, 126
Fujita scale, 126

gabbro, 31
galaxies, 144
galena, 25
Galileo, 149, 152, 163
geocentric theory, 156
geodes, 33
geologic time scale, 171-173
geology, 1
geothermal energy, 90
geysers, 67, 90
giga, scientific notation, 2
glaciers, 39, 45-46, 52-53
Gondwanaland, 73, 175
gradient, formula for finding, 18, 20
grain size of rock, 31, 33, 34
granite, 31, 71,75, 93
granules on Sun, 150
graphical models, 12
graphite, 24, 25
graphs, 4-5
grassland soil, 41
gravity
composition of stars, 148
deposition of eroded particles, 54
erosion, 42, 48
glacial movement, 46
planetary motion, 162
star formation, 148
tides, 160
gravity, universal law, 163
great circle, 17-18
greenhouse effect, 106, 151
greenhouse gases, 6, 106
Greenwich, England, 17
Greenwich Mean Time (GMT), 158
ground fog, 114
groundwater. See water in ground
Gulf Stream, 138
guyots, 134

hail, 117

half-life, 168

halite, 25

hardness of minerals, 25-26
harmonic law, 162



Hawaiian Island chain, 76, 90
heat and temperature, 101-102
hecto (prefix used in scientific notation), 2
heliocentric model, 156
Hertzsprung-Russell diagram, 149
hexagonal crystalline structure, 24
high noon, 17, 157

high tide, 160

hillsides, 58

Himalayan Mountains, 75, 93, 96
horizon layers of soils, 41

Horse Latitudes, 120

hot spots, 76, 90

hot springs, 67, 75, 90

humidity, 59, 111

hurricanes, 126-127

Hutton, James, 29, 165

hydrogen sulfide, 135
hydrosphere, 12

hydrothermal vents, 135
hygrometers, 111

i

ice
erosion agent, 45-46
glaciers, 39, 4546, 52-53
life forms, remains, 177
weathering agent, 39, 40

ice ages, 141

ice wedging, 39

Iceland, 76

igneous rock
Archeozoic Era, 172
composition, 30-31
Earth’s rock cycle, 36
formation, 88
magnetic pole reversal, 77
original rocks on Earth, 29
texture, 30, 31

impermeable layer, 66

independent variable, 5

index contour of topographic map, 18-19

index fossils, 167

inferences, 1

infiltration, 66

inner core, 71

insolation, 105106

instruments
anemometers, 119
barometers, 117
hygrometers, 111
left behind on Moon, 163
psychrometers, 113
radiosondes, 127
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seismographs, 81
spectroscopes, 145-146
telescopes, 144145
thermometers, 111-112
types, 1, 2

International Date Line, 17, 158

Intertropical Convergence Zone (ITCZ),
124, 138

intrusion magma, 88

intrusive rock, 30

inverse relationship, 4

inversion, 139

ion layer, 110

ionic tetrahedrons, 24

ionosphere, 110

iron oxide, 27

iron sulfide, 135

irregular galaxies, 144

isobars, 129

isolines, 18

isosurfaces, 18

isotherms, 128

isotopes, 168—169

J

jet streams, 121
Jovian planets, 152
Jupiter, 151, 152
Jurassic period, 173

Kelvin scale, 101, 102

Kepler, Johannes, 162

Kepler’s laws of planetary motion, 162-163
kettles, 53

key beds, 167

kilo, scientific notation, 2

knots (nautical mi/hr), 119

Krakatoa, 90

L

La Nifa, 141

lagoons, 54

lakes, oxbow, 44, 53

land, heating rate, 139-140
land breezes, 120
landscape, 57-60, 174-176
landslides, 48

lapilli, 89

lateral moraines, 52
latitude, 15-16, 138
Laurasia, 73, 175
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Laurentide Ice Sheet, 45, 52
lava, 30, 88. Se¢ also magma
law of gravity, 163
laws of planetary motion, 162-163
layers
Earth, 11-12, 71-72, 174.
See also plate tectonics
metamorphic rock, 34, 35
oceans, 132
rock by age, 165-166
sedimentary rock, 33
thin-skinned thrusting, 96
leeward side of mountains, 140
lichens, 40
life, evolution, 172-173, 176-177
lifting condensation level, 115
light pollution, 144
light years, 147-148
lightning, 125
limbs of rock, 95
limestone, 32, 35
line graphs, 5
liquefaction, earthquakes, 80
lichosphere, 12, 29, 71. See also rock
local noon, 17, 157
longitude, 16-17
longshore current, 47-48
low tide, 160
low-pressure centers, 122
luminosity of stars, 148
lunar eclipses, 161
lunar month, 158
luster of minerals, 25
L-waves (earthquakes), 80

mafic magmas, 30, 88
magma
changing to lava, 30, 88
Earth’s rock cycle, 36
forming hot spots, 76
forming mid-ocean ridges, 75
intrusion, 88
rising to surface of crust, 87
magnetic declination, 20
magnetic field of Sun, 150
Magnetic North, 20
magnetic poles, 20, 76-77
main sequence stars, 149
Mammals, Age of, 173
mantle, 12, 71
maps
synoptic weather, 127-129
topographic, 19-21

marble, 35
Marianas Trench, 76, 131
Mars, 151
mass, 2
matter, 23
measurement
age of fossils or rock, 169
air characteristics, 117-119, 127
celestial bodies’ distances, 147—148
celestial bodies” luminosity and
temperature, 149
dew point, 113-114
Earth, 9-10, 15-17
earthquakes, 83
hurricanes, 126
latitude and longitude, 15-17
relative humidity, 111-113
sea water salinity, 131
temperature, 101-102
time, 157-158
tornadoes, 126
wind, 119
measurement techniques
graphs, 4-5
percent error, 3
scalar versus vector quantities, 18
scientific notation, 2
units, 1-2
mechanical models, 12
mechanical weathering, 39
medial moraines, 53
mega, scientific notation, 2
meltwater, 46
mental models, 12
Merecalli scale, 83
Mercury (planet), 151
meridians, 17
mesopause, 110, 111
Mesozoic Era, 173
metallic minerals, 25
metamorphic rock, 34-35, 36, 172
meteor showers, 153
meteorites, 153
meteoroids, 153
meteorology, 1
meteors, 153
methane, 6, 106
mica, 24, 25
micro, scientific notation, 2
microfossils, 177
Mid-Atlantic Ridge, 73, 89
mid-latitude cyclogenesis, 122-124
mid-latitude lows, 123
mid-ocean ridges, 75
Milankovic periods, 141
Milky Way galaxy, 144



milli, scientific notation, 2
minerals
definition, 23
families, 26-27
formation, 171
groundwater, 67
identification, 25-26
rock, 29
structure, 23-24
weathering, 40
Mississippian period, 173, 175
models, 12, 128
Moho, 81
Mohorovicic, Andrija, 81
Mohs hardness scale, 25-26
moist adiabatic lapse rate, 114
monsoon winds, 121
Moon, 151, 152, 153, 158-161
moraines, 52
Mount St. Helens, 90
mountain building, 93-95, 96, 172, 174, 175
mountains, 58, 76, 93, 94
mudslides, 48
multiplying factors, scientific notation, 2

naming of hurricanes, 127
nano, scientific notation, 2
natural resources, 5

neap tides, 160-161
nebulae, 148

Neptune, 151, 152

neve, 46

Newton, Sir Isaac, 163
nonfoliated texture (metamorphic rock), 34
nonmetallic minerals, 25
nonrenewable energy, 100
nonrenewable resources, 5
normal faults, 94

north latitude, 15

North Star, 16

no-till farming, 42

oblate spheroids, 10
observation, 1
obsidian, 25, 31
occluded fronts, 123
ocean waves
action, 47
beaches and sand, 52-53
tsunamis, 47, 83
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oceanography, 1
oceans. See also water
floor features, 134—135
formation, 174
layers, 132
raised beaches, 95
salinity, 131
salt water, 63, 64
surface currents, 132-133
olivine, 24
Ordovician period, 172, 174
Orionid meteor shower, 153
orogenies, 172
outer core, 71
outgassing, 174
outwash plains, 52
overriding plates (plate tectonics), 75
overturned rock, 94
oxbow lakes, 44, 53
oxidation, 40
oxygen, 174
ozone, 109

Paleozoic Era, 172-173
Pangaea, 73, 175
parallax, 157
parallels of latitude, 15-16
particle size/shape
deposition rates, 51
erosion rates, 43
porosity, 65
precipitation, 116
weathering rates, 40
passive continental margins, 93
Pennsylvanian period, 173, 175
penumbra of shadows, 161
percent deviation, 3
percent error, 3
perigee, 158
perihelion, 156, 162
period of waves, 47
Permian period, 173
Perseid meteor shower, 153
Phanerozoic Eon, 172-173
phases of Moon, 159-160
photosphere, 150
physical models, 12
phytoplankton, 134
pie charts, 5
plains, 58, 59
planets, 150-152, 156, 162-163

plant action, as mechanical weathering, 39
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plants, transpiration, 63 recession of glaciers, 46
plate tectonics. See also earthquakes; mountain recharge of water supply, 64
building; volcanoes rectangular drainage pattern of streams, 60

description, 71, 174 red giant stars, 148

evidence of, 72 Red Sea, 131

illustration, 74 red shift, 146

plate boundaries, 73-76, 87, 93-94, 96 reflecting telescopes, 144

theory, 73 refracting telescopes, 144
plateaus, 58, 59 regionally metamorphic rocks, 34
Pleistocene Epoch, 175 relative humidity, 111
Pluto, 151, 152 renewable energy, 100
plutonic rock, 30 renewable resources, 5
PM. (post meridian), 17 retrograde motion of planets, 150
polar circumference, 10-11 reverse faults, 94
Polaris, 16 Richter, Charles E, 83
poles Richter scale, 83

magnetic, 20, 76-77 rift eruptions, 89

north and south, 16, 17, 20 rift valleys, 75
pollution, 5-6 Ring of Fire, 72, 87
porosity of rock, 65 rip currents, 48
porphyritic texture of igneous rock, 30 rock. See also weathering
potassium, 87, 170 dating, 165-170
Precambrian Eon, 171-172 Earth’s layer of, 12
precautions. See emergency measures extrusive, 30
precipitation, 116-117, 138-139, 174 folded, 95
pressure in atmosphere, 117-119, 129 fossils, 33, 95, 176, 177
pressure unloading, 40 geologic time scale, 171-173
prevailing westerlies, 120 igneous. See igneous rock
Prime Meridian, 16-17 intrusive or plutonic, 30
profile (topographic maps), 20 landscape formation, 59
Proterozoic Era, 172 metamorphic, 34-35, 36, 172
psychrometers, 113 overturned, 94
Prolemy, 156 porosity, 65
pulsars, 148 sedimentary. See sedimentary rock
pumice, 31 water, 65
P-waves (earthquakes), 80, 82 rock cycle, 35-36
pyrite, 25 rock flour, 46
pyroclastic clouds, 89 rotation, Earth, 17
pyroxene, 24 rubidium, 170

runoff, 65

Q rusting, 40
quartz, 24 s

Quaternary period, 173
Safir-Simpson Scale, 126

R salt water, 63, 64
salts as sediments, 131
radial drainage pattern of streams, 60 San Andreas Fault, 75, 80, 95
radiation, 99 sand dunes, 54
radio telescopes, 145 sandbars, 53
radio waves, 110 Santa Ana winds, 139
radioactive elements and radioactive decay, satellites, 21, 81, 84, 129
88, 104, 168-169, 174 saturation of air, 111
radiosondes, 127 Saturn, 151, 152

rain, 116=117, 138=139, 174 scalar quantities, 18



scale
maps, 19
measurement. See measurement
models, 12
scarps, 94
scientific notation, 2
sea breezes, 120
seamounts, 134
seasons, 106-107
Second Law of Planetary Motion, 162
sediment, 52, 131
sedimentary rock. See also deposition of
eroded particles
classification, 33
Earth’s rock cycle, 36
formation, 32, 131
fossils, 33, 95, 176, 177
identification, 33
silica as cement, 134
unconformity in rock record, 166-167
varves, 168
seismograms, 81
seismographs, 81
shadow zones of earthquakes, 80-81
shale, 35
shape of Earth, 10-11
shape of particles. See particle size/shape
shield cones (volcanic), 89
shooting stars, 153
silica, 134
silicates, 26
Silurian period, 172
singularity, 143
sinkholes, 67
slate, 35
sleet, 116
sliding boundaries (plate tectonics), 75
sling psychrometers, 113
slip faces, 54
slope (gradient) of field, 18
slope of land, 19, 20, 58
slumps, 54
smoothness of surfaces, 11, 100
snow, 103, 116
snowline, 46
soil, 40—42, 60
solar eclipses, 161
solar noon, 157
solar prominences, solar flares, 150
solar radiation, 105-106
solar system, 150-153
solar wind, 150
space travel, 163
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specific gravity, 26
specific humidity, 111
spectroscopes, 145-146
spiral galaxies, 144
spits, 54
spring tides, 160
stalactites, 67
stalagmites, 67
stars, 147-149, 155
station models, 128
stationary fronts, 122
storm surges, 127
stratopause, 110, 111
stratosphere, 110, 111
stratus clouds, 114
streak test, identifying minerals, 25
streams
drainage patterns, 60
flow patterns, 57
stages in life cycle, 44-45
velocity and deposition, 53
velocity and erosion, 43—44
water discharge, 42
striation, 46, 52
strike-slip faults, 95, 135
strip cropping, 42
subducting plates (plate tectonics), 75
sublimation, 103
subsidence, 134
subsoil, 41
sulfur, 135
Summer Solstice, 107
Sun
distance from Earth, 156-157
greenhouse effect, 106
heliocentric model, 156
highest point of, 17
life cycle and destiny, 148
perihelion and aphelion, 156-157, 162
properties, 149, 151
solar eclipses, 161
solar radiation, 105-106
as source of energy, 99
structure, 150
vertical rays, 124
sunspot cycle, 110
sunspots, 149, 150
supercells, 124
supernovas, 148
surplus condition of water, 65
S-waves (earthquakes), 80, 82
synclines, 95
synoptic weather maps, 127-129
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T

Taconic Orogeny, 174

talus, 54

telescopes, 144—145

temperature
advection and convection, 99, 100
atmospheric, 110
changes in state of matter, 102-103

depiction on weather maps, 128-129

of Earth, 104, 174

factors affecting, 138

measurement, 101-102

in oceans, 132
tephra, 89
terminal moraines, 52
terranes, 96
terrestrial planets, 151
Tertiary period, 173
tetrahedron, 24
texture of rock, 29, 31, 33, 34
thermocline, 132
thermometers, 111-112
thermosphere, 110
thin-skinned thrusting, 96
Third Law of Planetary Motion, 162

Thomson, William, 1st Baron Kelvin, 101

thrust fault, 94
thunderstorms, 114, 122-123, 124-125
tidal waves, 47

till, 52

time measurements, 157-158
time zones, 17, 158
topographic maps, 19-21
topsoil, 41

Tornado Alley, 125
tornadoes, 125-126

trace fossils, 177

trade winds, 120

transform boundaries (plate tectonics), 75, 135

transparency of water, 140
transpiration, 63, 137
tree rings, 168

trenches (deep sea), 75-76, 93, 134
Triassic period, 173, 175
trilobites, 167, 172
Tropic of Capricorn, 107
tropical depressions, 126
tropical soil, 41

tropical storms, 126
tropopause, 110, 111
troposphere, 110, 111
True North, 20

tsunamis, 47, 83

tundras, 139

turbidity currents (undersea mudslides), 134

umbra of shadows, 161

unconformity in rock record, 166-167
undertow, 47

Uniformitarianism, 29, 165

universal law of gravity, 163

Universe. See also Earth; Sun

comets, asteroids, and meteoroids, 153

galaxies and stars, 144, 146-149
laws of planetary motion, 162-163
means of study, 144-146
Moon, 152-153
origin theory, 143
planets, 150-152

upwelling in oceans, 132

uranium, 87, 170

Uranus, 151, 152

urban island effect, 140

")

valley glaciers, 45

vaporization, 102, 103

varves, 168

vector quantities, 18

velocity, of
earthquake waves, 80-81
lava flows, 88
moving glaciers, 46
water eroding or depositing,

32, 43-44, 53

wind, 52, 54

Venus, 151

Vernal Equinox, 107

vertical rays of Sun, 124

vertical sorting, 51

vesicular texture, 31

Vesuvius, 90

volcanic ash, 89, 167

volcanic glass, 30

volcanoes
active and dormant, 87
correlation with earthquakes, 72
eruptions and climate change, 141
famous eruptions, 90
formation, 76, 87-88
hot springs and geysers, 90
number and location, 87
seamounts, 134
structure, 88—-89
types of eruptions, 88, 89-90
volcanic debris, 89

volume, 3



waning Moon, 159-160
warm fronts, 122
water. See also ice; oceans
bodies of, affect on climate, 138, 139
Earth’s layer of, 12
Earth’s supply of, 63-64
erosion agent, 4245, 4748
glaciers, 39, 45-46, 52-53
heating rate, 139-140
sedimentation agent, 32, 52, 53
states and changes, 1, 102-103
streams, 42, 43-45, 53, 57, 60
usage, 64
water budget, 64-65
water cycle, 137
water in atmosphere. See water vapor
water in ground
caves, 67
characteristics, 67
conservation, 67
hot springs, 67, 75, 90
rock, 64
transmission, 66
water table, springs, and wells, 66
water pollution, 6
water table, 66
water vapor
clouds, 114-116
concentrations, 110-111
dew point, 113-114
greenhouse gas, 6, 106
measurement, 111
precipitation, 116-117
presence in air, 102
relative humidity, 111-113
role in water cycle, 137
waterspouts, 126
waxing Moon, 159-160
weather. See also climate
air masses, 122
air temperature, 105-106
composition, 109
definition, 10
forecasting, 129
fronts and mid-latitude cyclogenesis,

122-124
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moisture in atmosphere, 110-117
pressure in atmosphere, 117-119
storms, tornadoes, hurricanes, and
blizzards, 124-127
strata and temperatures, 110
synoptic weather maps, 127-129
wind, 119-122
weather sphere (troposphere), 110, 111
weathering, 39-42. See also erosion
Wegener, Alfred, 72
wells, 66
wet-bulb depression, 112
wet-bulb reading of air temperature, 112
white dwarf stars, 148
wind
advection, 100
causes and consistency, 119
Chinook, 139
circulation of air on Earth, 119-121
creating temperature variations, 138
El Nifio and La Nifa effects, 141
monsoon, 121
role in deposition, 52, 54
Santa Ana, 139
shifts, 121-122
windward side of mountains, 140
Winter Solstice, 107

X

x-axis, graphical representation, 5

Y

y-axis, graphical representation, 5
Yellowstone Park, 76

y 4

zenith, 156

Zodiac, 146147

Zone of Accumulation, 46
zone of aeration, 66

zone of saturation, 66
zooplankrton, 134
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