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abradors role in desertification, 9; significance
windblown particles as, 108 of, 7-16; on Titan, 2; on Venus, 2, 30,
abrasion. See also wind abrasion, aeolian 66
abrasion transport of grains, /7
stages of, 109, 111 aerodynamic ripples, 154
susceptibility to, 112, 113, 132 aerodynamic roughness height, 43
by windblown dust, 115 aerosol, 292
abrasion sequence Afghanistan, /38, 251
for angular particles, 713 Africa, 251
of quartz, 111 desertification in, 11
abrasion susceptibility silt—clay dunes in, 188
determination of, /14 aggregates, 55, 60, 133, 188
of various materials, 115, 116, 117, 118 defined, 292
Acidalium Planitia (Mars), 22 of silt and clay, 190
adiabatic, 292 albedo
adiabatic lapse rate, 34, 35, 292 defined, 292
Adriatic Sea, 203 of martian dunes, 24
aeolian patterns on Mars, 19
abrasion: discussion of, 108-44; on Algeria
Earth, 131-3; example of, 10-11; on yardangs in, /38
Mars, 131-3; of rocks and minerals, Alpha Regio (Venus), 29
108-18 Amazonis Planitia (Mars), 22
bedforms: definition of, 147, 292; Amboy field experiment, 224-32
development of, 148-9 Amboy lava field, California, 6, 226, 227,
defined, 1, 292 228, 230
deposition, 15 Anatolian Plateau, 253
deposits: grain-size distribution of, 18; anchored dune, 292
on Mars, 21; wind tunnel experiments angle of repose
on, 152 and cohesive forces, 74
dust: characteristics of, 253, 254 defined, 292
erosion, 15, 18, 19, 108-44 anticyclone, 292
features on the planets, 16-32 Aphrodite Terra (Venus), 29
particles: on Venus, 66 Arabian desert, 12
processes, 3. affect climates, 8; effect of Arabian peninsula, 251
diameter on, 3; on Earth, 2, 8-11, 16; Arcadia Planitia (Mars), 22
and liquid water, 3; on Mars, 2, 19, Argentina, 251
28; and mean temperature, 3; outline Argyre basin (Mars), 22, 27, 276

for study of, 7; properties subject to, 3; Arsia Mons (Mars), 275, 276
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Artemis Chasma (Venus), 29
ash, 60
Asia

desertification in, 11
Atacama Desert, /2
Atalanta Planitia (Venus), 29
atmosphere
and aeolian processes, 3
makeup of, 38
origins of, 38-9
pressure vs. altitude of, 37
properties of, 33-9
temperature vs. altitude of, 37
turbulence of, 40
on Venus, 39
atmospheric
boundary layer, 3953, 293
circulation, 199: on Mars, 200; on
Venus, 201
composition: in wind tunnel experiments
5
density: effect on wind speeds, 45
dust: effect on atmospheric temperatures,
8
layers: and Richardson number, 46
pressure: and acolian processes, 3; on
Titan, 30
properties: planet comparisons of, 35-8
temperatures: as affected by atmospheric
dust, 8
attrition
defined, 292
on Mars, 58
Australe Planum (Mars), 23
Australia, 251
impact crater in, 214
longitudinal dunes in, 165, 166
silt—clay dunes in, 188
avalanche bedding, 292
axial rotation
and aeolian processes, 3

>

Bagnold, R.A ., 4, 5, 67, 68, 145, 146, 148
mathematical expressions of, 4, 5
on particle sizes of dunes, 69
process of ripple formation by, 152
ripple model of, 152, 153
and threshold of motion, 71

bajada, 292

ballistic ripples, 154

barchan dunes, 161, 162, 172, 237
defined, 292

324

diagrams of, 163, 164
example of, 146
formation of, 162
internal structure of, 178
on Mars, 21, 191, 193
modification of, 170
in northern polar region, Mars, 194
in Peru, 162
rates for, 185
in Salton Sea, 162, 163
size of, 162
streamers on, 162
in Taklimakin Desert, 161
barchanoid ridges, 161, 164
barchanoid ridge dunes, 162, 163
internal structure of, 178
basaltic lavas
on Mars, 24
basset force, 93
bedding structures, 183
bedform. See also aeolian bedform
definition of, 147, 292
equilibrium of, 149
migration of, 149
Beta Regio (Venus), 29
black sand beaches
formation of, 59
blowout, 18, 293
blowout dunes, 172, 293
Bolivia, Altiplano
wind streaks on, 248
bora, 203, 293
Borealis Chasma (Mars), 23
Boulder, Colorado, 204
boundary layer, 293. See also atmospheric
boundary layer
bright streaks, 233, 239-42, 239, 241, 247,
248
occurrence of, 241
on Mars, 246
shapes of, 239
brink, 293
Bruneau Dune, Idaho, 181

Canadian prairies, 251
canyon dune, 293

Cape Verde Islands, 256
carbon dioxide, 245, 274, 281
carbon dioxide frost, 26
cavity flow, 293

Cerberus, 233

Chad
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wind streaks in, 213 as form of wind erosion, 108
yardangs in, /38 results on Mars of, 21
chemical mulching deflation armor, 294
as dune control, 187 deflation basin, 294
chemical weathering, 56 deflation rate, 100
in formation of sand, 62 deflation ripple, 294
Chepil, W.S., 67 deflation streak, 219, 221
chevron dune, 293 density
chinook wind, 203, 293 and aeolian processes, 3
Chihuahuan Desert, 12 in wind tunnel experiments, 5
Chryse Planitia (Mars), 22 deposition, 2, 145, 224, 294
streaks in, 247 | depositional streak, 225
Claritas Fossae (Mars), 267 desert lacquer, 294
clay, 54, 293 desert mosaic, 294
clay dunes, 187-90, 293 desert patina, 294
clay pan, 293 desert pavement, 16, 55, 82, 84, 226, 229,
climbing dunes, 161, 175 230, 294
definition of, 293 desert polish, 294
development of, 169, 181 desert varnish, 294
example of, 168 desertification, 9, 11, 294
on Mars, 244 deserts, 12
cloud street, 204 deuterium, 39
coastal desert, 293 diffusion, 52, 53
coecfficient of restitution, 293 diurnal tide, 27
cold desert, 293 dome dunes, 162, 163, 173, 174, 180
comparative planetary geology. See draa, 148, 176, 294
planetary geology drag, 294
complex dunes, 147, 161 drag force, 68
definition of, 293 dreikanter, 294
Peruvian example of, /82 drifts. See sand drifts
complex star dunes dry playa, 294
internal structure of, 180 dry quicksand, 294
compound dunes, 147, 161, 293 dry valley, 294
concentration, 293 dune lake, 294
coppice dune, 293 dune-like ripples, 156
Coprates, 233 dune valley, 294
Coriolis force dunes, 148. See also sand dunes
descriptions of, 47, 48, 293 composition of, 24
on Mars, 21, 195 control of, 185-7
crater degradation definition of, 294
effects of, 15 forms of, 160
creep, 69, 293 internal structure of, 161, 177-82
crescentic dunes, 161, 293 on Mars, 21, 24, 25, 190-7, 191, 193,
crest (of dune), 293 195, 197, 244, 245
cross-bedding, /3 migration rate of, 182
crustal deformation. See tectonism in saltation layer, 98
cyclone, 294 shadow streaks of, 233, 243, 245
shadow zone of, 181, 212
Daedalia region (Mars), 237, 238 spacing of. See wavelength
Dali Chasma (Venus), 29 time change of, 148
dark streaks, 233-9, 235, 239, 247 types of, 162, 163, 175, 176
deflation, 18, 294 wind streaks and, 211
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duricrust, 295 erosion, 2, 147, 154, 254, 255
dust, 54, 59 established dune, 295
abrasion by, 126 exfoliation, 295
characteristics of, 253, 254 extratropical cyclone, 200, 202
deposits of, 276-81
on Earth, 251-63 falling dunes, 161, 176, 180, 181, 295
effects of, 7, 8, 53 field studies, 6
fugitive, 252, 262, 263, 296 fish hook dune, 295
on Mars, 27, 28, 251 fixed dune, 295
sources of, 61, 65, 251, 252 flow separation, 204, 295
on Venus, 251 fluid drag ripples, 147, 153-5
from volcanic eruptions, 251, 252 foehn, 203, 295
windblown, 250-81 foredune barriers, 185
dust devils, 54, 86, 203, 252, 255-62, 259, foreset beds, 145, 296
295 framing dunes, 193, 195
dust storms, 2, 103, 104, 295 friction speed, 69, 101
development of, 252, 253 frost streaks, 233, 243
effects of, 2, 27, 252, 253 Froude number, 289, 296
on Mars, 19, 20, 26, 27, 89, 263-76 fugitive dust, 252, 262, 263, 296
origin of, 271 fulgurite, 296
phases of, 268-71 fulgi, 296
dust transport, /2
dust whirl, 295 geological processes, 1
Dyunin, A K., 67 geostrophic wind speed, 52, 296
ghourd, 296
Earth giant ripples, 154
abrasion rate on, 131-3 gibber, 296
aeolian processes and, 2, 3 Gibber plain, 296
as data base, 2 Gibson Desert, 12
atmospheric properties of, 36, 37 glossary, 292-302
dust storms on, 250-63 Gobi Desert, 12, 296
loess on, 277, 278 Goz, 296
particle velocity on, 96 gradation, 1
saltation trajectories on, 97 grainfall deposition, 145
threshold friction speed for, 92 grainflow deposition, 145
wind speed profile for, 40 Grand Erg Oriental, Algeria, 175
echo dunes, 161, 168, 169, 175 Gran Desierto, Mexico, 175, 176
Egypt granites, 65, 66
yardangs in, 138 granule-armored dune, 171
einkanter, 295 granule ripples, 154, 296
Ekman layer, 295 Great Basin, 12
Ekman spiral, 50, 51 Great Plains, 251
El Chichon, Mexico, 251 Great Sandy Desert, 12
Elysium (Mars), 22 Great Victoria Desert, 12
environmental wind tunnel, 295 greenhouse effect, 39
eolation, 295 grus, 62, 296
eolian. See aeolian Gulf Coast, Texas, 188
eolianite, 295 gypsum sands, 62
eolian phase, 295
equation of state, 34 haboob, 296
equivalent roughness height, 295 Hadley cell, 201
ergs, 145, 295 hairpin dune, 296

© Cambridge University Press www.cambridge.org



http://www.cambridge.org/9780521359627
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-0-521-35962-7 - Wind as a Geological Process on Earth, Mars, Venus and Titan
Ronald Greeley and James D. Iversen

Index

More information

Index

hammada, 296

Hedin, Sven, 133

Heimaey (Iceland) scoria, 54
helicoidal flow, 166

Hellas basin (Mars), 22, 267, 276
Hellespontus (Mars), 26, 191
Helmbholtz waves, 147

Hertzian fracture, 109, 110, 111, 112, 296
Hesperia Planum (Mars), 22, 241
hooked dune, 296

horseshoe vortex, 208, 208, 223, 296
hurricanes, 200, 296

hydrostatic equilibrium, 33

Ica Valley, Peru, 136
Iceland
Heimaey scoria, 54
megaripples example in, 154, 155
ventifact in, 120
impact cratering, 1, 15, 59
impact creep, 18, 55, 297
impact ripples, 154
impact threshold, 71, 297
internal structure
of dunes, 178
of longitudinal dunes, 184, 185
of parabolic dunes, 179
of transverse dunes, /83
International Planetary Patrol Program,
263
Iranian Desert, 12
Ishtar Terra (Venus), 29
Isidis Planitia (Mars), 22, 26, 267
isobars, 49, 297

jardang. See yardang
Juniper Butte, Idaho, 180, 181

Kalahari Desert, 12

kamikaze effect, 58, 61

Karman vortex street, 242
Karroo Desert, 12

Kelso dunes, 150, 151, 152, 206
Khash Desert, Afghanistan, /38
kinetic energy, 109, 115

Knoll erodibility index, 254
Knudsen number, 69, 297

laboratory simulations
importance of, 6

Labyrinthus Noctis (Mars), 233

lag deposits, 15, 297

lag gravel, 297

Lakshmi Planum (Venus), 29
laminar flow, 40
laminar sublayer, 42
Landsat images
star dune analysis from, 175
used in dune analysis, 161
lee, 297
lee dunes, 166, 167, 297
lee waves, 203, 204, 204, 297
Libyan Desert, 256
yardangs in, /38
lift, 72, 297
liquid water
and aeolian processes, 3
loam, 297

327

loess, 8, 18, 21, 54, 254, 256, 276, 271, 278,

297
and bedform, 147
extent of, 11, 12
world distribution of, 12
longitudinal dunes, 160, 162
defined, 297
described, 164, 165, 166
diagrams of, 163, 170
examples of, 165, 169
formation of, 166, 169, 171, 172
internal structure of, 179, 184, 185
spacing of, 169
wind flow patterns of, 166
Lop Nur region. See Taklimakin
Lower Voiga, USSR, 251
lunettes, 190, 297
Lut Desert, Iran
yardangs in, 136, 138, 139

Magnus effect, 95

Magnus force, 94, 297
Margaritifer Sinus (Mars), 22
Mariner 4, 5

Mariner 6, 5

Mariner 7, 5

Mariner 9, 5, 19, 20, 27, 263, 268, 273, 278

Mariner 10, 30

Mars
abrasion rate on, 131, 132, 133
active dunes on, 195
aolian deposits on, 21
aeolian dust on, 281
aeolian processes on, 2, 3, 19, 28
albedo patterns on, 19
atmospheric circulation on, 200
atmospheric properties of, 36, 37
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Mars (cont.)
barchan dunes on, 191, 193, 194
carbon dioxide on, 26, 245
climate of, 133
climbing dunes on, 244
Coriolis forces on, 21, 195
drifts on, 197, 198
dune composition on, 24, 193
dune field on, 25, 192
dunes on, 21, 190-7, 233
dunes within craters, 25
dust deposits on, 278-81
dust storms on, 19, 26, 27, 250, 251,
263-76, 267, 270, 273
electrostatic charges on, 61
erosional features on, 6
frame dunes on, 193, /195
frost streaks on, 246
geostrophic wind speed on, 52
global dust storm on, 20, 267, 271
ice cap on, 196, 245
maps of, 22, 23
mass transport for, 104
north polar region of, 24, 193, 195, 196
parabolic dunes on, 191
particle velocity on, 96
pits and grooves on, 21
polar terrain of, 281
pressure on, 36, 37, 38
regions of, 22
ripples on, 157, 157
saltation trajectories on, 97
salt weathering on, 56
sand on, 66, 70, 197, 198
south polar region of, 246
Soviet missions to, 5, 19
spacecraft arrival on, 19, 20
surface photographs of, 21
threshold speed for, 92
trajectory heights for, 96
Valles Marineris area of, 193
variable features on, 21
ventifacts on, 129, 130, 137
water on, 38
wind directions on, 245-9
wind speed profile for, 40
wind streaks on, 26, 201, 232-49, 245
yardangs on, 21, 134, 142, 143, 144
MARSWIT
description of, 79
data from, 104, 105
mass

328

and aeolian processes, 3
mass flux, 103
mass transport rate
and surface shear stress, 105
as function of friction speed, 10/
experimental data for, 99
expressions of, 100
for Mars, 104
for Venus, 104
Mauritania
crater in, 214
Maxwell Montes (Venus), 29
mean temperature
and aeolian processes, 3
megabarchan, 164, 297
megabarchanoid ridges, 164
megadunes, 176
megaripples, 147, 151, 153, 154, 155, 297
methane
on Titan, 30
microwindbreaks
as dune control, 187
migration, 297. See also dune migration
migratory dune, 297
Missouri River, 254
mixed streaks, 233, 242, 243
Mojave Desert
silt—clay dunes in, 188
yardangs in, 138
Monin-Obhukov stability length, 297
monsoons, 200, 297
Monte Desert, 12
mountain lee waves, 203
mud cracks, /88
mushroom rock, 297

Namib Desert, 12

star dunes in, 175

yardangs in, 138
Negev Desert, 171
Niger

yardangs in, /38
nitrogen

on Titan, 30
Noachis (Mars), 22, 26, 244, 267
nomenclature, 282-5
normal ripples, 147, 153, 154, 155
North Caucasus, USSR, 251
north polar region (Mars)

cap, 196

dunes in, 193, 194, 233

erg, 195
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obliquity plucking mechanism, 18
and aeolian processes, 3 polar desert, 298
oghurd, 298. See also star dune potential temperature, 34
Olympus Mons (Mars), 20, 268 pressure gradient
optical depth, 298 equation for, 33
orbital Pur-Pur dune, Peru, 176, 182, 182
eccentricity, 3 pyroclastics, 59. See also tephra
period, 3
radius, 3 quartz sand
orographic desert, 298 formation of, 62
Oxia Palus (Mars), 233, 242, 243, 244 quesos, 140
Palm Springs, California, 204 rain shadow, 298
Pampa Coscomba, Peru, 167 rain shadow desert, 298
parabolic dunes, 160, 162, /63, 172, 173, rhourd, 298. See also star dune
179 references, 303-22
defined, 298 reg, 298
internal structure of, 179 reg desert, 298
on Mars, 191 regolith, 25, 298
in South America, 173 remote sensing, 11, 13
on Snake River Plain, Idaho, 173, 174 revegetation, 187
Paracas—Ica region, Peru reverse flow, 206
yardangs in, /38 reversing dunes, 163, 175, 178
parna, 60, 298 Reynolds number, 41, 68, 72-81 passim, 89,
particle 298
cohesion, 17 Richardson number
concentration: and visibility, 103, 104 and atmospheric layers, 46
diameter, 4 definition of, 298
flux, 99, 100 ripples
forces, 71, 72, 73, 74, 93 advance rate of, 186
formation, 55-61, 56 Bagnold’s model of, 152, 153
lift: effect of, 72 cross-section of, 150
motion: physics of, 67-107; classification definition of, 299
of, 68, 69, 70 formation of, 148, 149, 150, 152, 153
trajectory, 92-8, 96, 288 giant, 154
velocity, 96, 98 index, 151, 299
Patagonian Desert, 12 internal structure of, 151, 152
pebble ridges, 154 on Mars, 157, 157
pedestal craters, 279, 279, 280 morphology of, 150, 151
pedestal rock, 298 normal, 147, 153, 154, 155
pediment, 298 orientation of, 149
Peru result of, 148
barchan dunes in, /46, 162 in saltation layer, 98
desert in, 12 and sand waves, 149
draas in, 176 terminology of, 154
phi-units, 298 on Titan, 157, 158
Pioneer—Venus mission, 28, 39, 248 types of, 147
pits on Venus, 156
on Mars, 21 wavelength of, 151
planetary geology, 1 wind streaks and, 211
playa deposits, 60, 298 wind tunnel experiments on, 152, 155
plinth, 298 rising dune, 299
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roaring sand, 299
rock cycle, 55
Rossby number, 51, 52, 299
roughness effects
on threshold speeds, 82, 83, 85
Rub al Khali, Saudi Arabia, 12, 21, 177

sabkha, 299
Sahara Desert, 12, 53, 251, 256
saltation, 17, 18, 55, 69, 299
effect of wind speed on, 104
impact, 86
in formation of megaripples, 154
in formation of ventifacts, 126
layer: discussion of, 98-107; dunes in, 98;
effect on wind speed profile, 106;
ripples in, 98
pathlength, 148
ripple formation by, 148
trajectory, 18, 94, 96, 97
Salton Sea, 162, 163
salt weathering, 56, 57
sand
avalanche, 159, 299
definition of, 53, 299
deposits, 145, 147
drifts, 197, 198, 299
dunes: and avalanche deposits, 159;
brink of, 159; classification of, 160,
161; control of, 14; defined, 299;
discussed, 158-97; foreset beds of, 145;
formation of, 158, 159, 160;
sedimentary structures in, 178; slip
face of, 159; slumps on, 159; types of,
147
flood, 299
formation of, 62
glacier, 299
ridges, 154
ripples, 154. See also ripples
sea, 299
shadows, 147, 197, 299
sheets, 147, 198, 299
sources of, 61, 62, 63, 64
streak, 299
stream, 299
strip, 299
waves: bedform development of, 147,
149; draas in, 148; forms of, 147, 148;
ripples in, 149; wavelengths of, 148
sandstorm, 299
San Gorgonio Pass, California, 204

330

sastrugi, 299
Saudi Arabia, /38, 165
scale height, 34, 299
sebkha. See sabkha
sedimentary structures
in aeolian deposits, 146
seif dunes
defined, 300
evolution of, 166, 169
examples of, 171, 184
formation of, 169, 170, 171
internal structure of, 179
model of, 172
separated flows, 204, 205, 206, 207, 208,
209
serir, 300
shadow zone (of dunes), 181, 212
shear stress, 40. See also surface shear
stress
shrub-coppice dune. See coppice dune
Shuttle Imaging Radar (SIR-A), 248, 249
sigmoidal dune, 300
silt, 54, 300
silt—clay dunes, /88
silt production, 65
similitude, 300
similitude function, 290
simple dunes, 147, 161
Simpson Desert, 12
Sinai peninsula
yardangs in, 138
singing sand, 300
sintering, 74
Sinus Sabaeus (Mars), 25
sirocco, 300
slip face, 300
Snake River Plain, Idaho
parabolic dunes on, 173, 174, 179
Snow
bedform and, 147
drift patterns, 205
physical properties of, 54
storms, 103
streaks, 2185, 216, 217, 218
soil erodibility, 300
soil erodibility index, 254
solar flux
and aeolian processes, 3
Solis Planum (Mars), 22, 26
Somali-Chabli Desert, 12
Sonoran Desert, 12, 251, 260
source-bordering lee dune, 300
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south polar region (Mars), 246
spacecraft data analysis
importance of, 6
spacecraft missions to Mars, 5, 19-24
splotches, 233, 242, 244, 247
stagnation point, 207
standing wave, 204
star dunes, 162, 174, 175, 177, 300:
diagram of, 163; examples of, 176,
177, 181; forms of, 75; internal
structure of, 180, 181
static threshold, 69, 300
Stokes flow, 68
stoss, 300
streaks. See also wind streaks
bright, 26, 233, 239-42, 241, 246, 247,
248
dark, 26, 234-9, 239, 247
dune shadow, 243
formation of, 26
frost, 26, 243
on Mars, 26, 201, 246, 247
mixed, 242, 243
orientation of, 201, 247
splotches, 242, 247
Sturt Desert, 12
subaqueous features
and bedform, 147
Sudan
yardangs in, /38
surface area
and aeolian processes, 3
surface friction speed, 42, 300
surface gravitational acceleration, 3
surface shear stress, 155, 207, 223, 229, 300
suspension, 17, 69, 300
symbols, 282-5
Syria Planum (Mars), 233
Syrtis Major (Mars), 22, 233, 268

Taklimakan Desert, 12, 133, 138, 161
Talara region, Peru, /38
Tellus Regio (Venus), 29
temperature

on Titan, 30

on Venus, 39
tephra, 300
terminal speed, 68, 69, 300
Thar Desert, 12
Tharsis Montes (Mars), 22, 233, 268, 276
Thaumassia Fossae (Mars), 269
thermal tide, 27

331

threshold
curve, 3,4, 5,17
friction speed: compared to particle
diameter, 4; concept of, 67; defined,
301, effect of moisture on, 86;
predictions for, 90, 91, 92; vs. particle
diameter, 93
moisture effects on, 85
of motion: discussion of, 70-92; for
static conditions, 71; for saltating
grains, 71
predictions for other planets, 89-92
speed, affected roughness, 82, 83, 85
theoretical expressions for, 74, 75, 76
wind speed, 301
Tibesti region, 7138
Titan
aeolian processes on, 2, 3
atmospheric properties on, 30, 36
description of, 30, 31, 157, 158
threshold friction speed for, 92
Voyager 1 image of, 32
wind streaks on, 248
tornado, 202, 301
Toroweap formation, /3
traction, 17, 301
tractional deposition, 145
trajectories, 94
trajectory heights: for Mars, 96; for Venus,
96
transport rate similitude, 288
transverse dunes, 160—4, 301
cross-section of, 183
diagrams of, /64
examples of, 169
internal structure of, /183
on Mars, 21
ridges, 161, 162, 163, 164, 178
trombes, 95
turbulent boundary layer, 41-6
turbulent diffusion, 301
Turkestan Desert, 12
typhoon, 200, 301

Ukinrek maars, Alaska, 54

umbracer dune, 301

umbrafon dune, 301

U-shaped dunes, 172. See also parabolic
dune

Utopia Planitia (Mars), 22

Valles Marineris (Mars), 22, 193
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valley winds, 203
variable features, 21, 26, 232, 301
velocity, 153
Venera (Soviet) spacecraft, 28, 30, 31, 58,
129, 130
ventifacts, 18, 55, 118-31, 301
descriptions of, 121, 122, 123

examples of, 120, 122, 124, 130, 131, 132

facets on, 119, 128
formation of, 121, 125, 126, 127, 128,
131, 132

laboratory experiments on, 121

location of, 119, 120

on Mars, 129, 130, 131

meaning of, 119

morphology of, 121-5

pits on, 123, 129, 130

relevance of, 13

on Venus, 129, 130, 131

as wind-direction indicators, 123
Venus

aeolian processes on, 2, 3, 30, 66

atmospheric properties of, 28, 35, 36, 37,

39, 201

description of, 28

dust on, 251

greenhouse effect on, 39

mass transport for, 104

mission to, 28

ripples on, 156

rock morphology of, 130

saltation trajectories on, 97

sand on, 70, 197, 198

surface of, 29

threshold friction speed on, 92

trajectory heights for, 96

ventifacts on, 129, 130, 131

water on, 39

weathering on, 58

wind speeds on, 30, 40

wind streaks on, 248
Viking landers

dust storm activity near, 5

images of, 272
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Viking mission, 5, 21, 27, 56, 66, 263, 276
Viking orbiters, 268, 271, 275, 280
dunes from, 24
dust storm from, 27, 269
viscosity, 301
visibility
as function of particle concentration,
103, 104
volcanic ash, 54, 210
vortex, 202, 203, 301
formation of, 209
threshold, 85-9, 89
wake system, 212
vorticity, 202, 301
Voyager I
and Titan, 30, 32

wadi, 301
wavelength
of dune, 169
of sand waves, 148
wave motion
and formation of ripples, 147
weathering, 56, 58
whaleback dune, 184, 301
whirlwind, 301
willy-willy, 301
Wilson, Ian, 147, 148, 152
wind
abrasion: of basalt surface, 125; on
Mars, 130, 132; rate factors for, 127,
studies of, 108; variables of, 132; on
Venus, 133
capability of, 18, 19
causes of, 39
effect on dune formation, 163
erosion, 108, 255
in gradation, 1
particle-size distributions of, 256
processes. See aeolian processes
sand fractionation by, 256
shadow, 302
shadow dune, 302
speed profile: for Earth, 40; effect of

pitted rocks near, 15

ripples near, 157

and surface pressure, 36, 37, 38
show ventifacts, 130, 131

Viking lander sites, 23, 201, 280

type of material at, 83, 129
ventifacts at, 131
wind measurements at, 5

saltation layer on, 106; how obtained,
43, 44, 45; for Mars, 40, for Venus, 40

speeds: affected by atmospheric density,
45; effect of saltation on, 104; on
Mars, 85; on Venus, 30

streaks, 13, 209-49: in Bolivia, 248; in
Chad, 213, classification of, 232, 233;
crater related, 213; definition of, 302;
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and deposition rates, 219; directions
of, 247; distribution of, 247; dunes
and, 211; on Earth, 211; and erosion
rates, 219, 220; formation of, 209-11,
241; on Mars, 232-49; occurrence of,
233; radar detection of, 248; ripples
and, 211; on Titan, 248; topographical
influences on, 199; types of, 233; on
Venus, 248; wind tunnel simulations
of, 218

strength, effect of, 17, 18

threshold curve, 210

tunnel: boundary-layer tunnel, 78; early
investigations in, 76, 77

tunnel experiments: by Bagnold, 4; of
effects of wind on sand, 76-82; on
ripples, 155; of roughness elements,
83, 85; in simulated martian
environment, 5; MARSWIT, 79;
modeling in, /42, 286-91

tunnel simulation, 228: of martian
streaks, 26; of wind streaks, 218; use
of, 262; velocity profiles, 4

windblown sand
as agent of abrasion, 108

effects of, 8, 9

problems of, 9, 10, 11
windkanter, 301
windrift dune, 301
windblown dust, 250-81, 254

yardangs
in Chad, 135
defined, 302

described, 18, 19, 133, 134, 135
discussed, 133-44

evolution of, 141

examples of, 135, 136, 137
formation of, 140, 141, 142
localities of, 13540, 138
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on Mars, 21, 24, 25, 134, 142, 143, 144

mentioned, 13
morphology of, 135
in Taklimakan Desert, 134

wind tunnel model of, 140, 141,

Yellow River, China, 254

zastrugi. See sastrugi
zibar, 302
zibar dunes, 171, 174
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