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Acadian orogeny: described, 36-39; on geologic time scale, 28; and the South Mountains, 119; and Woodall Shoals, 100

Accretionary wedge: described, 21, 35, 64; Eastern Blue Ridge rocks from, Pl. 4; formation at Woodall Shoals, 100; Mount Mitchell exposures of, 84-85; Taconic, 35-36, 64-65, 66, 84, 99-100; and Whiteside Mountain, 64-65
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Africa: current geologic processes in, 20; as part of Gondwana, 24, 35, 52; in plate tectonics theory, 19, 22; and rifting of Pangea, 40, 158

African plate, 20
Albemarle Embayment, 256, 257
Albemarle Sound: location of, 251; as river outlet, 199, 202, 203, 205, 206, 250

Alleghanian orogeny: described, 39; on geologic time scale, 28; and Grandfather Mountain, 72, 73; and granite formation, 39, 95, 96, 187-88, 192-93; and kyanite formation, 84; and Linville Falls thrust fault, 72, 77; and Sauratown quartzite, 138; and Woodall Shoals formation, 100

Amphibole, 51, 175

Amphibolite: at Chimney Rock, 51, 52-53, 52; described, 51; at Emerald Village, 89; at Woodall Shoals, 98, 100, 100
Andalusite, 13, 153-54, 153, 175

Andesite, 11, 12

Antarctic Plate, 20
Anticlinorium, 138

Appalachian Mountains: ancestral, 2; erosion of, 3, 22, 27, 40, 84, 210; estimating height of, 39; origins of, 36, 39, 72, 83-84, 138; possible uplift in, 211; topography of, 3. See also Black Mountains; Blue Ridge

Aquamarine, 176

Arches, subsurface, 255-57, 257
Argillite, 147

Atlantic Ocean: age of, 27, 28; as future subduction zone, 43; midocean ridge in, 20, 25, 31; opening of, 27, 28, 40, 84, 157; seafloor spreading in, 5, 25

Aubrite, 173

Augens, 12, 74

Australia, 2, 30, 33

Badin, N.C., 148

Bakersville, N.C., 24, 34

Balsam Cone, N.C., 81

Baltica, 37
Banding, metamorphic: described, 14, 58; at DuPont State Forest, 58; at Mount Mitchell, 82; at Raven Rock, 180; at Whiteside Mountain, 62. See also Foliation

Barrier islands: migration of, 42-43, 234-35, 250-52; origins of, 250; shrinking of, 252; storms breaching, 247, 249. See also Beaches; Sand dunes

Bartram, William, 211-12

Basalt: and bimodal volcanism, 34; as component of oceanic crust, 19; described, 12, 156; and diabase formation, 40, 158-59; at divergent plate boundaries, 158; intruding rift valleys, 33-34, 40, 158, 194; meta-, 147; at Morrow Mountain, 147; origins of, 6, 12, 34, 156

Basins. See Rift basins

Bauxite, 85

Beaches: cross-bedding at, 138, 242; dynamic nature of, 250, 252; mineral composition of, 137, 138; sediment sorting at, 8; source of Carolina, 250. See also Barrier islands; Sand dunes

Beds: cross-beds, 9, 10, 13, 138, 139, 240-41, 242, 243; defined, 9

Beech Mountain, N.C., 34, 75

Belts, geologic, 32

Benioff, Hugo, 19

Beryl, 89, 175

Big Pinnacle, N.C., 135, 136, 136, 138, 139

Big Tom, N.C., 81

Bimodal volcanism, 34

Biotite, 108

Black Mountain, N.C., 102

Black Mountains, N.C.: early measurements of, 85-87, 87; elevations and topography, 81, 82, 87; kyanite in, 82-85, 83; vegetation in, 82, 87-88

Blackwater rivers, 205

Blowing Rock gneiss, 74

Blowouts, 241, 244
Blue Ridge: Acadian strike-slip fault in, 38-39; map of, Pl. 4; oldest Carolina rocks in, 32; physiographic province of, 3; as source of Carolina beach sand, 250. See also Appalachian Mountains

Blue Ridge escarpment: debate about origins of, 41-42, 102-5; on geologic map, 104; places to experience, 4, 102, 105, 108, 109-10; topography of, 3-4, 102, 140

Blue Ridge Parkway, 140

Bodie Island, N.C., 247, 249, 252
Bodie Island Lighthouse, 247, 252
Bonner Bridge, 247, 249, 253

Boudins: in Blowing Rock gneiss, 74; at Chimney Rock, 51, 53; described, 12, 51, 98, 100-101; at Raven Rock, 180; at Woodall Shoals, 97-98, 100-101, 100
Breccia: defined, 70; volcanic, 147

Brevard fault, 16, 66, 102, 104, 110

Bridal Veil Falls, N.C., 56, 60

Brownwater rivers, 205-6

Burnsville, N.C., 83

Butler, Bob, 24

Caesars Head State Park, S.C.: field trip, 46, 102-10, 103; granitic gneiss at, 58, 105-6, 106
Calcium carbonate, 221-22, 255

Cambrian period, 24, 27, 28
Canals, 164-69, 202

Cape Fear, 254, 256, 258

Cape Fear Arch, 238-39, 256-57, 257
Cape Fear River, 178-80, 254, 257-58

Cape Hatteras, 3, 256, 257

Cape Hatteras National Seashore, N.C., 248, 251
Cape Lookout, 238-39, 251, 256

Cape Lookout National Seashore, N.C., 249

Carnivorous plants, 227, 254, 258-59

Carolina bays: clear water phenomenon in, 227-31, 229; dating of, 227; origins of, 224-26; peat encroachment into, 225-28, 226, 228; unique species in, 224, 226, 227, 228

Carolina Beach State Park, N.C.: coquina at, 254-56, 256; field trip, 46, 254-59, 255
Carolinas' geologic time line: Acadian orogeny, 36-39, 100, 119; Alleghanian orogeny, 39, 77, 84, 95, 96, 100, 138, 187-88, 192-93; future predictions, 42-43, 236; Grenville orogeny, 33, 34, 109; Mesozoic and Cenozoic, 40-42; Pangea breaks apart, 9, 40, 84, 104, 156-58; present-day, 3, 5, 31; Rodinia breaks apart, 2, 33-35, 71; Taconic orogeny, 35-36, 64-65, 66, 84, 99-100; on time scale, 28. See also Geologic time

Carolinas' geology: belt terminology describing, 32; maps delineating, 104, Pl. 4, Pl. 5; museums documenting, 75, 89, 170; oldest rocks in, 32, 74; violent history of, 1-2, 31-43. See also Carolinas' geologic time line

Carolina terrane: geologic map of, Pl. 5; at Occoneechee Mountain, 154; origins of, 23-24; at Raven Rock, 182; rhyolite origins in, 147

Carrick Creek, S.C., 106-8, 106, 107
Carter, Joe, 160-61

Cashie River, 200, 205-6

Castalia granite, 188, 193

Catawba River, 148, 164, 165-66, 165
Cattail Peak, N.C., 81

Caves, 54, 255

Celo Knob, N.C., 83

Cenozoic era, 28, 40, 42

Charleston earthquake (1886): as a midplate event, 31, 266; damage from, 260-64, 261, 263, 264; faults associated with, 264-65; and future Carolina earthquakes, 17, 265-66. See also Earthquakes

Charleston Embayment, 256, 257
Charlotte mint, 130-31

Charlotte terrane, 124, 154, 165, Pl. 5. See also Gondwanan terranes

Chattahoochee National Forest, Ga., 97

Chattooga River, 97, 98, 101

Chemical weathering: of feldspar, 85, 90; by rainwater, 91, 180, 191-92, 191. See also Weathering

Cheraw, S.C., 4

Chimney Rock Park, N.C., 46, 49-55

Chlorite, 152

Chondrite, 172

Clastic sedimentary rocks, 7, 9

Clastic wedge, 37-38

Clay: lining Landsford canal, 166-67; lining Roanoke swamps, 203-5; mining of, 160; origins of, 90; in Roanoke River, 205-6; under South Carolina bays, 226

Cliffs of the Neuse State Park, N.C., 46, 215-19, 216
Climate changes: during Cretaceous period, 41, 104-5, 218; reasons for, 234; since last ice age, 234, 250-51. See also Global warming; Ice ages

Clingman, Thomas L., 86

Clingman's Peak, N.C., 81, 86, 87
Coal, 7, 8, 9, 160

Coastal Plain: evidence of ancient shorelines in, 42, 104; Fall Zone boundary of, 4, 178, Pl. 1; geologic maps of, 210, Pl. 4; physiographic province of, 4-5, 209; sea level fluctuations in, 2, 42, 210, 218-19; sediment build-up in, 218-19, 250, Pl. 4; subsurface arches in, 256-57; Triassic basins underlying, 40, 158, 159. See also Sandhills

Cobble deposits, 182-83, 217

Coffey, Brian, 160

Colonial Dorchester State Historic Site, S.C., 46, 260-66

Columbia, S.C., 4, 180

Conglomerate: described, 7, 70; at Grandfather Mountain, 33, 68-73, 71; at Sugarloaf Mountain, 208, 211

Contact metamorphism, 12

Continental collisions: crustal response to, 21, 37, 52-53, 72, 77, 83, 187, 192; present-day sites of, 2. See also Convergent plate boundaries; Orogeny

Continental crust: composition of, 19; at convergent plate boundaries, 21; density of, 19, 43; at divergent plate boundaries, 20

Continental Divide, Eastern, 4, 140

Continental drift. See Plate tectonics

Continental rifting: bimodal volcanism in, 34; crustal response to, 42, 71, 84, 104; modern examples of, 20, 71, 157-58; of Pangea, 40, 84, 156-58; of Rodinia, 2, 33-35, 71. See also Divergent plate boundaries; Rift basins

Continental shelf, 8

Convergent plate boundaries: ancient Carolina, 31; crust response to, 21, 43; described, 20-21, 21; faults associated with, 15; in Iapetus Ocean, 35; and igneous rock formation, 10, 11-12. See also Accretionary wedge; Continental collisions; Subduction

Cooks Wall, N.C., 137, 142

Coquina: at Carolina Beach State Park, 254-55, 256; depositional environment of, 8; described, 7, 254; offshore outcrops of, 255-56. See also Shells

Corundum, 175-76

Craig, Locke, 87

Craig, Mount, N.C., 81, 87

Crenulations, 12, 97

Cretaceous period: and Cliffs of the Neuse formation, 217-18; climate and sea level changes in, 41-42, 104-5, 210, 218, 221; on geologic time scale, 28; and Santee limestone formation, 221

Cretaceous-Tertiary boundary, 27, 29

Croatan National Forest, N.C., 237

Cross-beds: at Big Pinnacle, 138, 139; as clue to rock origins, 240; described, 9; in quartzite, 13, 138, 139, 240; in sand dunes, 240-41, 242, 243; in sandstone, 10, 240-41; in Triassic sediments, 160

Crowders Mountain, N.C., 83, 121, 154

Crowders Mountain State Park, N.C., 46, 121-26

Crust: composition of, 19; response to continental collisions, 21, 37, 52-53, 72, 77, 83, 187, 192; response to continental rifting, 42, 71, 84, 104; types and density, 19, 43. See also Continental crust; Oceanic crust; Plates

Crystals: nucleation of, 98, 113; origins of, 6-7

Cut banks, 203

Cypress: ancient stumps at Flanner Beach, 232, 233, 233, 235-36; in Carolina bays, 224, 225; old-growth, 205

Dacite, 143

Dams: on the Cape Fear River, 180; negative effects of, 202, 250, 252; on the Roanoke River, 201-2; on the Yadkin River, 148

Dan River, 137, 199

Dan River basin, 40, 158, 159
Darwin, Charles, 220

Deep River basin, 40, 158, 159, 160-61

Deltas, 217, 218

Deposition: environment of, 8-9, 232; in present-day Carolinas, 5

Devil's Gut, N.C., 205

Devonian period, 25, 27, 28
Diabase: described, 40, 156, 158-59, 194; at Museum of Life and Science, 156-59, 157; near Forty Acre Rock, 194; origins of, 40, 156-58, 194; at Penny's Bend, 159-60, 161; structures of, 40, 158, 194

Diamonds, 175, 176. See also Gems

Dikes, 40, 158, 194

Dinosaurs: Carolina fossil displays of, 170; in the Carolinas, 2; extinction of, 27. See also Fossils

Diorite: described, 11, 12, 164; at Landsford Canal, 164-65, 165, 166, 167; origins of, 164

Divergent plate boundaries: active today, 20, 40, 157-58; Carolinas' occupation of, 31; crust response to, 20; described, 20, 21; faults associated with, 15; and igneous rock formation, 10, 12. See also Continental rifting; Mid-ocean ridges; Rift basins

Dorchester, Colonial, S.C., 46, 260-66

Drainage basin: defined, 199; of Roanoke River, 199, 201, 206

Dredging, 247, 248

Drum Inlet, N.C., 248-49, 251
Dunes. See Sand dunes

DuPont State Forest, N.C., 46, 56-61

Durham subbasin, 40, 158, 159
Earth: age of, 30; population of, 3

Earthquakes: Alaskan (1964), 20, 21; in California, 265; Carolina potential for, 17, 265-66; causes of, 20, 21, 22; Charleston (1886), 31, 260-66; Chilean (1960), 20, 21; measuring, 265; most powerful worldwide, 20, 21, 265; and subsurface arches, 257; Sumatra-Andaman (2004), 20, 21, 265

Eastern Continental Divide, 4, 140

Eclogite, 24-25

Emeralds: on display, 170, 176, Pl. 10, Pl. 11; largest Carolina, 176; origins of, 89, 175, 176. See also Gems

Emerald Village, N.C., 89

Eno River, 159-60, 161, 163

Environment of deposition, 8-9, 232

Eocene epoch, 28, 220

Erosion: as agent of geologic change, 1, 3, 5; causes of, 1; dams contributing to, 202; differential, 121, 124; mountains resistant to, 4, 83, 94, 123-24, 136, 144, 152; in present-day Carolinas, 5; and retreat of Blue Ridge escarpment, 42, 104; in soil-covered areas, 94-95; of tectonic windows, 72, 73, 79; uncovering metamorphic rocks through, 14, 132. See also Weathering

Erwin, N.C., 4, 180

Escarpments. See Blue Ridge escarpment

Estuaries, 5

Eurasian plate, 20, 20, 22

Evaporites, 7-8, 9

Exfoliation: described, 92, 115, 191; at Forty Acre Rock, 191; at South Mountains State Park, 115, 116; at Stone Mountain, 92, 92
Exotic terranes, 24, 154, 182. See also Carolina terrane; Charlotte terrane; Gondwanan terranes

Falls Creek, N.C., 53

Falls Mountain, N.C., 148

Fall Zone, 4, 178-80, Pl. 1

Faults: bends in, 22; described, 15, 16, 108; and gold deposits, 132; movement of, 55; recognizing in the field, 14, 15-16, 51, 77; and rift basin formation, 71; shearing at, 51, 64, 65, 78, 110. See also Normal faults; Strike-slip faults; Thrust faults

Fault scarps, 16, 102

Feldspar: chemical weathering of, 85, 90; as common mineral in rocks, 9, 82, 175, Pl. 2, Pl. 11; in pegmatite, 66, 113; plagioclase, 159; weathering to clay, 90

Field trips: area map of, 46; Caesars Head and Table Rock State Parks, S.C., 102-10; Carolina Beach State Park, N.C., 254-59; Chimney Rock Park, N.C., 49-55; Cliffs of the Neuse State Park, N.C., 215-19; Colonial Dorchester State Historic Site, S.C., 260-66; Crowders Mountain State Park, N.C., 121-26; DuPont State Forest, N.C., 56-61; Flanner Beach, N.C., 232-37; Forty Acre Rock, S.C., 190-95; Grandfather Mountain, N.C., 68-74; Jockey's Ridge State Park, N.C., 238-46; Jones Lake State Park, N.C., 224-31; Landsford Canal State Park, S.C., 164-69; Linville Falls, N.C., 75-80; Medoc Mountain State Park, N.C., 185-89; Morrow Mountain State Park, N.C., 143-50; Mount Mitchell State Park, N.C., 81-89; Museum of Life and Science and Penny's Bend, N.C., 156-63; North Carolina Museum of Natural Sciences, N.C., 170-77; Occoneechee Mountain State Natural Area, N.C., 151-55; Oregon Inlet, N.C., 247-53; Pilot Mountain State Park, N.C., 135-42; Raven Rock State Park, N.C., 178-84; Reed Gold Mine, N.C., 127-34; Roanoke River, N.C., 199-207; Santee State Park, S.C., 220-23; South Mountains State Park, N.C., 113-20; Stone Mountain State Park, N.C., 90-96; Sugarloaf Mountain in Sand Hills State Forest, S.C., 208-14; Whiteside Mountain, N.C., 62-67; Woodall Shoals, S.C., 97-101

Fish Traps (Northington Falls), N.C., 180, 182

Flanner Beach, N.C.: field trip, 46, 232-37; and sedimentary layers in bluffs, 232-34, 235-36, Pl. 12
"Flatrock" exposures, 191

Float, 188

Flooding. See Sea level changes

Folds: in Blowing Rock gneiss, 74; at Chimney Rock, 52, 53, 54; at Crowders Mountain, 124; described, 12, 83; at Hanging Rock State Park, 142; at Linville Falls, 76, 77, 78; at Pilot Mountain State Park, 135, 137, 138; at Table Rock State Park, 106-8, 106, 107; tectonic forces expressed in, 64, 99; at Whiteside Mountain, 64; at Woodall Shoals, 97-98, 98, 99-101

Foliation: banded, 14, 58, 62, 82, 180; at Crowders Mountain, 122, 124; described, 13, 14, 82, 100; at DuPont State Forest, 56-58; geologic origins of, 58; at Grandfather Mountain, 70; at Mount Mitchell, 82; at Occoneechee Mountain, 151-52; at South Mountains, 113; at Whiteside Mountain, 62, 64

Fool's gold (pyrite), 132, 188

Fort Branch, N.C., 203, 204, 206, 207

Fort Dorchester, S.C., 262-64, 264
Fort Fisher State Historic Site, N.C., 254, 256
Forty Acre Rock, S.C.: field trip, 46, 190-95; granite at, 190-93, 191, 193
Fossils: Carolina terrane trilobites, 24, 25; in Carolina Triassic basins, 160-62, 162; at Cliffs of the Neuse, 217-18; in coquina, 254-55, 256; displays of, 170; at Flanner Beach, 233, 235, Pl. 12; in Fort Branch cliffs, 203; in metamorphosed rock, 13; at Santee State Park, 221; in sedimentary rock, 6, 7, 9; tying geologic time scale to, 27-28

Fulgurite, 242

Gabbro: as component of oceanic crust, 19; described, 12, 40, 156; origins of, 12, 156

Garnets: as clue to metamorphic rock, 12, 13, Pl. 2, Pl. 3; in eclogite, 24; as semiprecious gem, 176

Gems: as clues to metamorphic rock, 12; defined, 175; on display, 170, 176, Pl. 10, Pl. 11; North Carolina known for, 175; origins of, 175-76; precious, 175-76; semiprecious, 176; tourist mining attractions for, 89, 176; See also individual gemstones
Geochronology, 29

Geologic change, 1

Geologic time: relating to human terms, 29-30; scale, 28; ways of measuring, 27-29. See also Carolinas' geologic time line

Geology. See Carolinas' geology

Geothermal wells, 256-57

Gibbes, Mount, N.C., 81, 87
Glaciation: in the Carolinas, 2, 35; global, 2, 35; and sea-level changes, 41, 218, 234

Glaciers: melting of, 218, 234, 235, 236; sediment transport by, 8

Glassy Mountain, S.C., 4

Global Positioning System (GPS), 23

Global tectonics, 19, 22-23. See also Plate tectonics

Global warming: during Cretaceous period, 41-42, 104-5, 218; during Rodina rifting, 35; predictions for, 236; present-day, 234, 250-51

Gneiss: Blowing Rock, 74; at Caesars Head and Table Rock, 105-8, 106, 107; at Chimney Rock, 49-52, 50, 53, 53, 54; described, 49, 58, 62-64, 82, 105; granitic, 51-52, 58, 105-6; heterogeneous, 62; at Mount Mitchell, 82; at Raven Rock, 180-82, 181; Toxaway, 109, 110; at Whiteside Mountain, 62-64, 65; at Woodall Shoals, 98, 100

Gold: California discovery of, 131; density of, 128-29; discovery and production in Carolinas, 127-31, 133, Pl. 7, Pl. 8; fool's, 132, 188; hydrothermal deposits of, 132; origins of, 125, 131-32; and Reed Gold Mine, 128, 131, 133-34

Gold Hill, N.C., 130, 132

Gondwana: ancient terranes comprising, 34; collision with Laurentia, 39; modern continents comprising, 24, 35, 52; origins of Carolina terrane in, 23-24

Gondwanan terranes: Charlotte terrane originating in, 124, 154, 165; geologic maps of, Pl. 4, Pl. 5; movements of, 36-39, 37, 38; origins of, 36

Gorges State Park, N.C., 109-10

GPS (Global Positioning System), 23

Grains: coarse, 49; in igneous rocks, 10-11, 11, 156, 190; in metamorphic rocks, 13, 62, 99; in sedimentary rocks, 7-9, 70; windblown, 9, 239. See also Sediments

Grandfather Mountain, N.C.: conglomerate at, 33, 68-73, 71; Elisha Mitchell's visit to, 85; field trip, 46, 68-74, 69; tectonic window at, 72-73, 73, 79

Granite: Caesars Head, 58, 105-6; Castalia, 188, 193; composition of, 90; described, 106, 190; erosive forces on, 94-95, 144, 191-92; Forty Acre Rock, 190-93, 191, 193; Liberty Hill, 188, 193; at Medoc Mountain, 186-88, 187, 193; metamorphosed, 62-65, 75, 76, 77, 78, 105-6, 119; Mount Airy, 39, 95-96, 187, 192; origins of, 11-12, 34, 39, 51-52, 58, 105, 187-88, 192-93; Pageland, 192-93; Rolesville, 187, 193; Sims, 188, 193, 254; soil formation from, 90-91, 192; Stone Mountain, 39, 90-95, 92, 187-88, 192; Table Rock, 58, 105-6; Toluca, 119; Whiteside, 62-65; xenoliths in, 193, 193
Grassy Creek, N.C., 56

Grassy Creek Falls, N.C., 60

Great Rift Valley, Africa, 2, 20

Great Salt Lake, Utah, 9

Greenhouse warming. See Global warming

Grenville orogeny: described, 33; on geologic time scale, 28; and Rodinia reconstruction, 33, 34; and Toxaway gneiss, 109, 110

Groundwater, 229-30, 255

Grus, 90-91

Gypsum, 7

Haile Mine, 130, 133

Halite, 7-8

Hanging Rock, N.C., 83, 136

Hanging Rock State Park, N.C., 137, 139, 142

Hardaway archaeological site, 145

Harney Peak, S.D., 81

Hatteras, N.C., 249

Hatteras Inlet, N.C., 247, 248, 251
Henderson gneiss, 49-52, 50, 53, 53, 54

Henry's Knob, S.C., 125

Hess, Harry, 19

Hiddenite, N.C., 176

Hiddenite (mineral), 176

High Falls, N.C., 56, 57, 58-60

High Shoals Falls, N.C., 113, 114, 115-17

Himalayas, 21, 22, 27

Hooker Falls, N.C., 56-58, 57
Horne Creek Living Historical Farm, N.C., 142

Hyco River, 199

Hydrothermal activity, 124, 125, 131-32, 154

Iapetus Ocean: origins of, 35; sand in Carolina rocks, 35, 76-77, 137; Taconic accretionary wedge origins in, 35-36, 52, 66, 84, 99-100

Ice ages: in Carolinas' geologic history, 2, 41, 236, 255; climate changes since last, 234, 250-51; and plant distribution, 139

Igneous rocks: geologic processes revealed in, 17; grain size characteristics of, 10-11, 11, 156, 190; mineral clues in, 11-12; nucleation of crystals in, 113; origins of, 6-7, 10-11, 66, 158, 164, 194; plutonic, 11; volcanic, 11

Ilmenite, 138, 240

Indian-Australian plate, 20, 22

Indians. See Native inhabitants

Inland seas, 218

Inlets, 247-49, 248, 249, 251, 251
Intracoastal Waterway, 254

Irian Jaya, Papua New Guinea, 2

Iron oxide, 208

Isacks, Bryan, 19, 22-23

Jacob Fork River, 115, 117

Jetties, 247-48, 252

Jockey's Ridge State Park, N.C., 46, 238-46, 239
Joints: as a plane of rock weakness, 56-58, 68, 71, 95, 117; at Caesars Head, 108; defined, 108; at DuPont State Forest, 56-58; at Grandfather Mountain, 68, 71; at High Shoals Falls, 117, 118; origins of, 117

Jonesboro normal fault, 158

Jones Lake, N.C., 224, 225, 226-30, 226
Jones Lake State Park, N.C., 46, 224-31

Kerr Lake, N.C., 201, 202

Kill Devil Hill, N.C., 238, 246

Kings Mountain, N.C., 126

Kings Mountain belt, 124

Kings Mountain National Military Park, S.C., 126

Kings Mountain State Park, S.C., 126

Kuhn, Thomas, 23

Kure Beach, N.C., 254

Kyanite, 9; commercial uses for, 125; composition of, 13, 124, 153-54, 175; at Crowders Mountain, 121-24, 123; described, 82, 123, 125; erosion resistance of, 83, 84, 94, 123, 153; at Mount Mitchell, 82-85, 83; origins of, 13, 123, 124, 154, 175

Lake Gaston, N.C., 202

Lake Marion, S.C., 221

Lake Waccamaw, N.C., 228

Lamont Geological Observatory, 19

Landsford Canal State Park, S.C., 46, 164-69

Landslides, 115, 151-52, Pl. 9

Laurentia: colliding with Gondwana, 39; Gondwanan terranes colliding with, 36-39, 38; Piedmont terrane colliding with, 35-36, 37, 64-65, 66, 99; as proto-North America, 35, 52, 84; Western Blue Ridge rocks originating in, Pl. 4

Lava, 10. See also Magma

Levees, 205

Lévi-Strauss, Claude, xiv

Liberty Hill granite, 188, 193

Lignite, 236

Limestone: cave formations in, 255; clues to origins of, 9; depositional environment of, 8; identifying, 221; metamorphosed, 13; origins of, 7, 221; Santee, 220-22

Linville Falls, N.C.: field trip, 46, 75-80, 76; thrust fault at, 72-73, 73, 75, 77-80, 78
Linville Falls thrust fault, 72-73, 73, 75, 77-80, 78
Linville Peak, N.C., 70

Little Fishing Creek, N.C., 186, 187
Little Mountain, S.C., 4

Little Pinnacle, N.C., 135, 136

Little River, 56

Locks, 166-67, 167, 180, 202

Locust Rough Mountain, N.C., 83

Longleaf pines, 211-13, 216, 259

Longshore currents, 248

Lyell, Charles, 220-21, 222

Magma: basaltic, 40, 158-59; composition of, 175; contact metamorphism from, 12; and crystal nucleation, 98, 113; defined, 10; formation in accretionary wedge, 64-65, 66; and gem formation, 89, 175, 176; granitic, 34; and igneous rock formation, 6-7, 10-11, 66, 158, 164, 194; intrusion into rift basins, 33, 40, 158, 194; production at plate boundaries, 10

Magnetite, 138, 240

Mammoth Cave, Ky., 255

Mantle, 19

Marble, 13

Masonboro Sound, 254

Massive bedrock, 94, 95, 190-91

Matthews Creek, S.C., 108

McRae, Hugh, 74

Medaños, 238, 245-46

Medoc Mountain State Park, N.C.: field trip, 46, 185-89, 186; granite in, 186-88, 187, 193

Mesozoic era, 28, 40-42

Metaconglomerate, 70, 71
Metamorphic rocks: exposing by erosion, 14, 132; geologic processes revealed in, 12, 17, 99, 119; grain characteristics of, 13, 62, 99; mineral clues to, 12, 13, 62, 82, 113; origins of, 7, 12; patterns in, 7, 12, 13, 14, 51; reading, 12-14. See also Eclogite; Gneiss; Marble; Phyllite; Quartzite; Schist; Slate

Metamorphism: conditions producing, 12, 13, 37; contact, 12; dating original rocks in, 32; and polymorphs, 154

Metarhyodacite, 143

Meteorites: Carolina, 170-75, 172; categories of, 172; crater shapes of, 224; on display, 170, 171, 174; largest recorded, 170, 174; and the origin of life, 171-72; origins of, 171; scientific knowledge gleaned from, 30, 171

Mica: as clue to metamorphic rock, 12, 13, 62, 82, 113; in Mount Airy granite, 96; origins of, 175; in pegmatite, 66; at Whiteside Mountain, 62, 66

Michaux, André, 68

Mid-Atlantic Ridge, 20, 25

Middle Proterozoic, 28, 33

Middle River, 200, 206

Midocean ridges: crust production at, 31; in Iapetus Ocean, 35; Mid-Atlantic Ridge, 20, 25, 31; origins of, 20; and plate tectonics theory, 22; South Pacific ridge, 25

Mile-High Swinging Bridge, N.C., 68, 70, 73

Mills, Robert, 165-66

Mineral crystals, 6-7

Minerals: clues to igneous rocks, 11-12; clues to metamorphic rocks, 12, 13, 62, 82, 113; clues to sedimentary rocks, 9; common, 175; and crystal size, 6-7

Mining in the Carolinas: andalusite, 153; gold, 127-33, 129; hard-rock, 130; kyanite, 125; museums documenting, 89, 131, 133-34; placer, 127-28, 129; strip, 125; tourist gem, 89, 176; Triassic basin, 160

Mitchell, Elisha, 68, 85-87, 87, 88

Molten rock, 10. See also Lava; Magma

Molybdenite, 188

Monadnocks, 4, 124, 152, 154, 210

Moores Knob, N.C., 137, 139

Morrow Mountain, N.C., 144, 145

Morrow Mountain rhyolite, 143-47, 145, 146, 149

Morrow Mountain State Park, N.C., 46, 143-50

Morton, Hugh, 74

Mountain Bridge Wilderness and Recreation Area, S.C., 108

Mountains: erosion process of, 1, 3, 5; highest Carolina, 81; monadnocks, 4, 124, 152, 154, 210; origins of, 21, 21, 22, 33, 37, 121, 123-24; See also specific mountain names
Mount Airy, N.C., 135

Mount Airy granite, 39, 95-96, 187, 192

Mount Craig, N.C., 81, 87

Mount Gibbes, N.C., 81, 87
Mount Mitchell State Park, N.C.: elevations in, 73, 81, 82, 87; field trip, 46, 81-89. See also Black Mountains, N.C.

Museum of Life and Science, N.C., 46, 156-59, 157, 162, 163
Museum of North Carolina Minerals, N.C., 89

Museums: Museum of Life and Science, 156-59; Museum of North Carolina Minerals, 89; North Carolina Museum of Natural Sciences, 170-77

Nags Head, N.C., 244

Nags Head Woods, N.C., 245-46, 246
Nantahala National Forest, N.C., 67

Native inhabitants: at Cape Fear, 257-58; fish trapping by, 178; and longleaf pine management, 212; Occaneechi Indians, 155; Pee Dee culture, 143, 150; rhyolite quarrying by, 143-45, 146, 147, 148, 149; Saura Indians, 137; Tuscarora Indians, 215

Nature Conservancy, The, 205, 245

Neuse River. See Cliffs of the Neuse State Park, N.C.; Flanner Beach, N.C.

New River, 140

Normal faults: described, 15, 16, 16; Jonesboro, 158. See also Faults

North American plate, 20, 20, 31

North Augusta, S.C., 4

North Carolina Museum of Natural Sciences: extensive geology exhibit in, 75, 170, 176, 217; field trip, 46, 170-77, 171; Triassic basin fossil collection at, 161-62, 162
Northington Falls, N.C., 180, 182

Nutbush Creek fault, 39

Occoneechee Mountain, N.C., elevation of, 151

Occoneechee Mountain State Natural Area, N.C.: field trip, 46, 151-55; metamorphic rock in, 124, 152-54, 152
Oceanic crust: composition of, 19; at convergent plate boundaries, 21, 43; density of, 19, 43; eclogite formation in, 24-25; origins of, 20; subduction process of, 25

Oceans: erosive power of, 42, 191; forming now, 20, 157-58; origins of, 40, 157-58; seafloor spreading in, 218. See also Sea level changes; specific ocean names
Ocracoke Inlet, N.C., 248, 251
Old Fort, N.C., 4, 102

Old Man in the Mountain, N.H., 117

Oliver, Jack, 19, 22-23

Olmsted, Denison, 129

Omphacite, 24

Ontong Plateau, 218

Orangeburg scarp, 42

Oregon Inlet, N.C.: field trip, 46, 247-53; location of, 251; migration of, 247-48, 249
Orogeny: described, 33, 37. See also Acadian orogeny; Alleghanian orogeny; Grenville orogeny; Taconic orogeny

Outer Banks, 235

Overwash, 234, 251, 252

Oxbow lakes, 203

Pacific Ocean, 2, 19, 25, 218

Pacific plate, 20
Pageland granite, 192-93

Paleontology, 24, 161

Pamlico Sound, 235, 250, 251
Pangea: assembly of, 29, 39, 41, 99, 138; rifting of, 9, 40, 84, 104, 156-58, 194

Paradigm shifts, 23

Paris Mountain, S.C., 4

Passive margins, 24, 43

Pea Island, N.C., 247, 249
Pea Island National Wildlife Refuge, N.C., 248, 253

Peat in Carolina bays, 225-27, 226
Pee Dee River, 145, 148

Pegmatite: described, 66, 89, 175; at Emerald Village, 89; and gemstone formation, 89, 175; nucleation of crystals in, 98, 113; origins of, 66, 89, 98; at South Mountains State Park, 113-15; at Whiteside Mountain, 66; at Woodall Shoals, 98

Penny's Bend, N.C., 159-60, 161, 163

Peregrine falcons, 66-67

Peri-Gondwanan terranes. See Gondwanan terranes

Phyllite, 62, 152

Physiographic provinces of Carolinas, 3-5, Pl. 1

Piedmont: ancient Appalachians in, 84; Fall Zone boundary of, 4, 178, Pl. 1; physiographic province of, 3-4; sea level fluctuations in, 2, 210; as source of Carolina beach sand, 250; topography of, 139-40

Piedmont terrane: on Carolina geologic map, Pl. 4; origins of, 35-36, 37, 99; sillimanite abundance in, 154; subduction flip under, 64-65, 66, 105. See also Taconic orogeny

Pig Pen Bluff, N.C., 83

Pilot Mountain, N.C.: elevation of, 137; erosion resistance of, 83, 136; as monadnock, 4; quartzite at, 35, 79, 136-38, 137, 139, 140; tectonic window at, 79, 140-41

Pilot Mountain State Park, N.C., 46, 135-42

Pinnacle, The, N.C., 121, 125

Placer mining, 127-28, 129
Plate boundaries: Carolinas' presence at, 31; crustal activity at, 21; geologic processes at, 19-22, 31, 32; metamorphism at, 12; molten rock production at, 10; relative motion at, 20; types of, 20, 21. See also Convergent plate boundaries; Divergent plate boundaries; Transform plate boundaries

Plates: changing shapes of, 31; crust types in, 19; defined, 19; Earth's major, 20; measuring movement of, 3, 23; velocity of, 27; See also individual plate names
Plate tectonics: and climate changes, 218, 234; developing and proving theory of, 19-23; driving mechanism of, 25; as engine of geologic change, 1; mechanics of, 19-22; and metamorphic rock formation, 7, 12

Pleistocene epoch, 28, 254-55

Pliocene epoch, 28, 203

Plutonic igneous rocks, 11

Plutons: Caesars Head, 58, 105-6; Castalia, 188, 193; defined, 58; Forty Acre Rock, 190-93, 191, 193; Liberty Hill, 188, 193; Medoc Mountain, 186-88, 187, 193; Mount Airy, 39, 95-96, 187, 192; Pageland, 192-93; Rolesville, 187, 193; Sims, 188, 193, 254; Stone Mountain, 39, 90-95, 92, 187-88, 192; Table Rock, 58, 105-6; Toluca, 119; Whiteside, 62-65

Pocosins, 258

Point bars, 203

Polymorphs, 154

Poor Mountain Formation, 51, 52-53, 52
Potholes: in DuPont State Forest, 58; origins of, 58, 91; at South Mountains State Park, 117; at Stone Mountain, 91; at Woodall Shoals, 98-99

Principle of superposition, 15, 27-28, 233

Pumpelly's Rule, 99

Pyrite, 132, 188

Pyrophyllite, 153, 153
Pyroxene, 175

Quarries: Morrow Mountain prehistoric, 143-45, 146, 147, 148, 149; at Museum of Life and Science, 156, 157, 158; at Occoneechee Mountain, 151, 153, Pl. 9

Quartz: as common mineral in rocks, 9, 85, Pl. 2; composition of, 84-85, 124; erosion resistance of, 56, 83, 94, 123, 144; origins of, 123, 124, 175, 182; in pegmatite, 113; ratios in gneiss and schist, 82; sand formation from, 250; semiprecious, 176; veins of, 123, 130, 131, 182, Pl. 8

Quartzite: cross-bed formations in, 13, 138, 139, 240; described, 13, 152; erosion resistance of, 94, 136, 144; kyanite, 123, 123; at Linville Falls, 76-79, 76, 77, 78; at Occoneechee Mountain, 152, 152; origins of, 76, 137-38, 182; at Pilot Mountain, 136-38, 137, 139, 140, 141; at Raven Rock, 180, 182; streaks in, 78, 138

Radiometric dating, 28-29

Rainbow Banks, 203

Raleigh, N.C., 4, 39

Rapids: on the Catawba River, 165, 168; at the Fall Zone, 178

Rauisuchian, 161, 162
Raven Cliff Falls, S.C., 108

Raven Rock State Park, N.C., 46, 178-84, 179
Ravens, 139

Red Sea, 20, 20, 157-58

Reed Gold Mine, N.C., 46, 127-34, Pl. 7

Reservoirs, 201-2

Rhyolite: described, 143, 144; Morrow Mountain, 143-47, 145, 146, 149; origins of, 11-12, 147

Richter scale, 265

Ridgeway Mine, 133

Rift basins: Grandfather Mountain conglomerate originating in, 33, 72-73; and ocean formation, 156-58; origins of, 33, 71-72, 156-58; present-day openings of, 20, 71, 157-58; and salt dome formation, 9. See also Triassic basins

Rift-flank uplift, 42, 104-5

Ring of Fire, 19

Ripple marks, 239-40, 242
Rivers: as agents of geologic change, 1, 3, 5, 40-41, 206; bend dynamics in, 202-3, 219; blackwater, 205; brownwater, 205-6; cobbles deposited by ancient, 182-83, 217; and depositional environments, 8-9, 70, 202, 232; elevation loss in, 166; impediments to sediment transport by, 201-2, 250, 252; velocity dictating sediment size in, 3, 70, 203, 205, 218, 232; water sources for, 199; See also specific river names
Roan Mountain, N.C., 32, 85

Roanoke Rapids, N.C., 4, 180, 199, 201, 202

Roanoke Rapids Lake, N.C., 202

Roanoke River, 200, 204; dams on, 201-2; drainage basin of, 199, 201, 206; field trip, 46, 199-207; floodplain of, 203-6

Roanoke River Partners, 205, 207

Rocks: dating, 28-29; heat affecting density of, 104; main types of, 6; oldest in Carolinas, 32, 74; oldest on Earth, 30. See also Igneous rocks; Metamorphic rocks; Sedimentary rocks

Rockslides, 115, 116, 117

Rocky Mount, N.C., 4, 180

Rodinia: assembly of (Grenville orogeny), 2, 28, 33; reconstruction from geologic record, 33, 34; rifting of, 2, 33-35, 71

Rolesville granite, 187, 193

Round Top, N.C., 51

Rubies, 170, 175-76. See also Gems

Run Hill, N.C., 245-46, 246
Rust, 208

Rutile, Pl. 10

Salt domes, 8, 9

Salters Lake, N.C., 226-31, 226
San Andreas fault, 22

Sand: from ancient delta, 217; angle of repose of, 240; cross-bed patterns in, 138, 242, 243; from Iapetus ocean in Carolina geology, 35, 76-77, 137; mixture on Carolina beaches, 250; origins of, 250; quartzite formation from, 76, 137-38, 182; in the Sandhills, 210-11

Sand dunes: ancient Sugarloaf, 257-58; composition of, 239; lightning strikes at, 242, 245; and medaño formation, 238, 245-46; migration of, 242-44, 246; origins of, 240; underlying Sandhills, 210; windblown patterns at, 239-41, 241, 242, 243, 244. See also Barrier islands; Beaches

Sandhills: elevation of, 4; location of, 208, 210; and longleaf pine habitat, 211-13; origins of, 210-11. See also Coastal Plain

Sand Hills State Forest, S.C., 208, 212-13

Sandstone: cross-bedding in, 9, 10, 240-41; depositional environment of, 8; dirty, 115; origins of, 6, 7; at Sugarloaf Mountain, 208; Triassic, 160. See also Quartzite

Sanford subbasin, 40, 158, 159, 160

Santee limestone, 220-22

Santee State Park, S.C., 46, 220-23

Sapphires, 175-76. See also Gems

Satellite navigation, 3, 23

Sauratown Mountains, N.C., 136-37, 138, 139, 140

Sauratown Mountain window, 79, 140-41

Sauratown quartzite, 137-38, 137, 139, 141

Sawmill Branch fault, 264-65

Schist: Big Lake-Raven Rock, 182; at Chimney Rock, 51, 52-53; described, 51, 62, 82, 123-24, 152; garnet-mica, Pl. 3; at Mount Mitchell, 82, 83; at Occoneechee Mountain, 152-53, 153; at Pilot Mountain, 135-36, 137, 138, 140; at South Mountains State Park, 113; at Whiteside Mountain, 62; at Woodall Shoals, 98, 100

Schneider, Vince, 161

Sea level changes: and barrier islands, 42-43, 234-35, 250-52; and Blue Ridge escarpment formation, 41-42, 102-5; causes of, 41, 104-5, 218, 234, 235, 250-51; at Cliffs of the Neuse, 215, 218-19; in Cretaceous period, 41-42, 210, 218-19, 221; in Flanner Beach bluffs, 232, 233-34, 235; at Fort Branch cliffs, 203; highest known, 104-5; predictions for future, 234, 236; present-day, 5, 42, 234, 250-51

Sedimentary rocks: biogenic, 7, 9; clastic, 7, 9; evaporites, 7-8, 9; fossils as clues to, 6, 7, 9, 254-55, 256; and gem formation, 176; geologic processes revealed in, 17; grain characteristics of, 6, 8-9, 70; mineral clues to, 9; origins of, 7-8, 9; patterns in, 9, 10, 13, 128, 139; reading, 7-9; tying geologic time scale to, 27-28

Sediments: and accretionary wedge formation, 21, 35-36, 52, 64, 84, 100; Carolina glacial, 35; and clastic wedge formation, 37-38; and depositional environments, 8-9, 232; deposition in Triassic basins, 33, 40, 71-72, 160-61; offshore deposits of, 255-57; and principle of superposition, 15, 27-28, 233; transport by rivers, 8, 70, 202, 203, 205-6, 208, 218, 232

Seismology: and plate tectonics theory, 22-23; and Richter scale, 265

Sericite, 152

Shale, 7, 215, 216-17, 217, 218

Shear zones, 51, 53, 65, 78

Shells: in Carolina beach sand, 250; as clues to sedimentary rocks, 6, 7; composition of, 255; in Cretaceous sediments, 218; at Flanner Beach bluffs, 232, 233; in Santee limestone, 221. See also Coquina

Silica, 11, 124

Sillimanite, 13, 154

Sills, 40, 158, 159, 194

Siltstone, 7

Sims granite, 188, 193, 254

Singletary Lake State Park, N.C., 231

Sinkholes, 221, 222-23, 222, 255

Slate, 132

Smoky Mountains, N.C., 33

Smylie's Falls, N.C., 180

Snowball earth, 2, 35

Snow's Cut, N.C., 254

Soil formation from granite, 90-91, 192

Sounds: as Carolina river outlets, 250; origins of, 233; sediments deposited in, 232, 233, 250, 251

South America, 33; as part of Gondwana, 24, 35, 52; in plate tectonics theory, 19, 22

South American plate, 20
South Mountains, N.C., 38

South Mountains State Park, N.C., 46, 113-20

South Pacific ridge, 25

South Toe River, 81

Sphenosuchian, 161

Spruce Pine, N.C., 38

Stewart, Kevin, 24, 25

Stone Mountain Falls, N.C., 92, 93
Stone Mountain granite, 39, 90-95, 92, 187-88, 192

Stone Mountain State Park, N.C.: field trip, 46, 90-96; granite in, 39, 90-95, 91, 92, 187-88, 192

Streams, flow dynamics of, 70, 199-205. See also Rivers

Strike-slip faults: Acadian, 38-39; described, 15, 16; Nutbush Creek, 39. See also Faults

Subduction: hypothetical flip in, 64-65, 66, 105; process described, 21, 21, 25, 31, 66. See also Convergent plate boundaries

Subduction zones: Atlantic Ocean as future, 43; in Iapetus Ocean, 35, 64-65, 66; in Pacific Ocean, 25

Submarine mountain ranges. See Midocean ridges

Subsurface arches, 255-57, 257
Suffolk scarp, 42, 235

Sugarloaf Mountain, S.C., 46, 208-14

Sugarloaf Mountain thrust fault, 51-53

Sugarloaf sand dune, 257-58

Sumatra, 84

Sumatra-Andaman earthquake (2004), 20, 21, 265

Summerville, S.C., 261, 262

Sumter National Forest, S.C., 97, 101

Supercontinents. See Pangea; Rodinia

Superposition, principle of, 15, 27-28, 233

Suspect terranes, 36. See also Piedmont terrane

Swamps: ancient at Flanner Beach, 235-36; pocosins, 258; of the Roanoke River basin, 203-5

Sykes, Lynn, 19, 22-23

Tabby, 262, 264
Table Rock Mountain, N.C., 79

Table Rock Plutonic Suite, 58, 105-6

Table Rock State Park, S.C., 105-9; granitic gneiss at, 58, 105-6, 106, 107
Taconic orogeny: described, 35-36; and formation of Woodall Shoals, 99-100; on geologic time scale, 28; and kyanite formation, 84-85; and subduction flip under Piedmont terrane, 64-65, 66, 105

Tallulah Falls Formation, 109-10

Tannin, 205, 227, 230

Tar River, 218

Tater Top, N.C., 145

Tectonic plates. See Plates; Plate tectonics

Tectonic windows: described, 72, 79; Grandfather Mountain, 72-73, 73, 79; Sauratown Mountain, 79, 140-41

Terminal groins, 247, 248
Terranes: defined, 23; early belt terminology for, 32; exotic, 24, 154, 182; geologic map of, Pl. 4; suspect, 36. See also Carolina terrane; Charlotte terrane; Gondwanan terranes

Thrust faults: at Chimney Rock, 51-53; crustal movement in, 15, 16, 37, 53, 72, 77; described, 15, 16; at Grandfather Mountain, 72-73, 73; Linville Falls, 72-73, 73, 75, 77-80, 78; numerous in Carolina mountains, 79-80; possible Acadian, 38; at Sauratown Mountains, 140-41. See also Faults

Timor, 2

Toluca granite, 119

Tourmaline, Pl. 11

Town Creek Indian Mound State Historic Site, N.C., 150

Toxaway gneiss, 109, 110

Transform plate boundaries: described, 21, 22; faults associated with, 15

Traversodonts, 161-62

Triassic basins: Carolina locations of, 40, 158, 159, Pl. 4; fossils found in, 160-62, 162; halite casts found in, 7-8; and igneous rock formation, 158, 194; origins of, 40, 156-58, 194; sediment deposition in, 33, 40, 71-72, 160-61; valleys as markers for, 158. See also Rift basins

Triassic Period, 28, 40, 156-58, 162
Trilobites, 24, 25
Triple Falls, N.C., 56, 58, 59
Tristes Tropiques, xiv

Trupe, Chuck, 24, 78

Unconformity, 15

Uniformitarianism, 220

University of North Carolina, Chapel Hill, 24, 29, 68, 85, 87, 160-61

Uwharrie meteorite, 170, 172, 172
Uwharrie Mountains, N.C., 4, 145, 149

Uwharrie River, 148

Valle Crucis, N.C., 35

Valleys: as clue to faults, 16; as clue to Triassic basins, 158

Venus flytraps, 227, 254, 258-59

Volcanic breccia, 147

Volcanic igneous rocks, defined, 11

Volcanism, bimodal, 34

Volcanoes: in accretionary wedge, 64-65, 66; in Cretaceous period, 218; and hydrothermal gold deposits, 132; and igneous rock formation, 6, 11; as mountain-building events, 121; origins of, 20, 21, 21; in Pacific Ocean, 19, 218; in Piedmont terrane, 65, 66, 105

Wadati, Kiyoo, 19

Wadesboro subbasin, 40, 158, 159
Wateree River, 148, 165

Waterfalls: Bridal Veil Falls, N.C., 56, 60; in the Fall Zone, 178, 180; Grassy Creek Falls, N.C., 60; High Falls, N.C., 56, 57, 58-60; High Shoals Falls, N.C., 113, 114, 115-17; Hooker Falls, N.C., 56-58, 57; Linville Falls, N.C.,, 75-80, 76, 78; Northington Falls, N.C., 180, 182; overhangs in, 60; Raven Cliff Falls, S.C., 108; Smylie's Falls, N.C., 180; Stone Mountain Falls, N.C., 92, 93; Triple Falls, N.C., 56, 58, 59; Whitewater Falls, N.C., 110, Pl. 6; Wintergreen Falls, N.C., 60

Water table, 229-30, 229
Weathering: chemical, 85, 90, 91, 180, 191-92, 191; differential, 108; from flowing water, 91, 91; and formation of granite domes, 94-95; mechanical (exfoliation), 92, 92, 115, 116, 191. See also Erosion

Weathering pits, 90, 91, 191-92, 191
Weldon, N.C., 202, 203

West Antarctic ice sheet, 235, 236

Weymouth Woods Sandhills Nature Preserve, N.C., 213

White Lake, N.C., 227-28, 228, 231

Whiteside Mountain, N.C.: field trip, 46, 62-67, 63; granitic gneiss at, 62-65, 65
Whitewater Falls, N.C., 110, Pl. 6

Willard, Rod, 24

Wind: abrasion of grains by, 9, 239; dune sculpting by, 238-42, 241, 242, 243, 244; sediment sorting by, 8, 239

Wind shadows, 240, 241
Wintergreen Falls, N.C., 60

Woodall Shoals, S.C., 46, 97-101, 98
Woodstock fault, 264-65

Wright brothers, xiii, 238

Wright Brothers Memorial, 96, 246

Xenoliths, 193, 193
Yadkin River, 140, 148

Yellowstone National Park, 132

Yosemite National Park, 92, 115

Zircon, 30

