
Index

A

Allan diagram  195, 225, 235, 301
analytical geometry  373

–, angle between two lines  91, 378
–, attitude of a plane  376
–, azimuth and plunge of line  42

–, from direction cosines  374
–, from end points  42, 376
–, from map  375

–, cross product  379
–, direction cosines  373
–, dot product  378
–, line of intersection between two planes

379
–, line perpendicular to two lines  378
–, plane bisecting two planes  380
–, pole to plane  376
–, unit vector  377

angle between two lines, graphical  90
Appalachians, Pennsylvania  67
apparent dip  51, 53

–, calculation  53
–, graphical methods  46, 48

Appleton oil field  57
area-depth relationship  307, 319
attitude of a plane  41

–, calculation
–, from 3 points  52, 376
–, from structure contours  55
–, from isocore map  103

–, graphical
–, dip vector  45, 48
–, from 3 points  50
–, on stereogram  44
–, on tangent diagram  47

–, hade  41, 49
–, map symbols  15
–, pole  41
–, strike and dip  41
–, variability  46

B

balanced cross section  306
–, locally balanced  308, 319
–, loose line  335
–, pin line  308
–, regionally balanced  309, 322

Bald Hill  282

C

circular-arc fault  331
computer mapping techniques  68

–, inverse distance  72
–, kriging  73, 102, 288, 291
–, linear interpolation  72
–, triangulation  36, 69, 76, 102, 286,

291
conical fold  13, 48, 77, 109, 111, 116, 165, 169,

280
constant BLT  334, 340
contact types  4

–, conformable  5
–, depositional  5
–, fault  18, 181
–, intrusive  7
–, lithologic  5
–, unconformable  6, 186, 191, 348

–, angular  6
–, buttress  6
–, disconformity  6
–, nonconformity  6
–, onlap  6

–, maximum flooding surface  7
–, parasequence  7
–, sequence  6
–, welded  7

contouring artifacts  66, 77, 82, 285
contouring techniques  68
coordinate systems  33

–, cadastral  34
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–, Cartesian  33
–, Township and Range  34
–, USP  33
–, UTM  33

Corsair fault  181
cross section  3, 133

–, balanced  305
–, changing orientation  159
–, choosing orientation  133, 136
–, exaggeration  137, 172
–, illustrative  142, 144
–, mapping from  76, 169
–, predictive  145

–, dip domain  146
–, circular arc  153

–, projection on  79
–, projection to  160, 173
–, restoration  305
–, slice  144
–, validation  294, 305

cylindrical fold  13, 48, 76, 109, 116, 136, 148,
161, 175, 280

D

data errors  27, 39, 46, 64, 95, 101, 189
Deerlick Creek coalbed methane field  1, 145,

209, 216, 223, 295, 326
Deer Park anticline  368
depth to detachment  317, 331, 359, 363, 371
detachment fold  130, 327, 341
deviated well  38, 39

–, deviation survey  39
–, incorrectly interpreted  286
–, locations in  39
–, thickness in  89, 101

dip domain  9, 117
–, cross section construction  146
–, map from cross sections  169, 291
–, map from dips  291
–, map style  67

dipmeter  27, 193, 265, 278
dip sequence analysis, see SCAT analysis
distance between well and contact  51
domino blocks  329, 354

E

edge effects, map  287
Ensley map area  182
expansion index

–, fault  205, 211
–, fold  129
–, used for validation  297

F

fault  18, 181, 220
–, correlation criteria  206

–, growth history  211
–, miscorrelation  297
–, shape  208
–, stratigraphic separation  209
–, trend and sense of throw  207

–, cross-cutting faults  162, 243
–, cutoff lines  19, 219, 225, 229, 243, 301
–, displacement, see also fault magnitude

18, 193
–, growth  204
–, on isopach map  236
–, on a structure contour map  219
–, separation  20, 196
–, slip  19, 194

–, displacement distribution  200
–, Allan diagram  229, 233, 301
–, bow and arrow rule  202
–, displacement-distance diagram  201
–, stratigraphic separation diagram

210, 302
–, displacement transfer  201, 230, 237
–, effect on isopach map  187, 235
–, geometric elements

–, branch line  237, 240
–, cutoff  19, 136, 219, 229, 301
–, dip, calculated from heave and throw

221
–, drag fold  191, 276
–, duplex  243
–, flat  24
–, footwall  19, 24, 204, 210
–, gap  2, 64, 219, 235
–, hangingwall  19, 24, 204, 210
–, heave  20, 193, 219
–, horse  242
–, missing section  20, 178, 189, 198
–, overlap  64, 219, 235
–, ramp  24
–, repeated section  20, 178, 189, 198
–, throw  20, 193, 219
–, tip line  200

–, map symbols  22
–, intersecting faults  237, 240, 241, 243
–, mechanical origins  22

–, conjugate  22
–, Oertel faults  23
–, stress state  23

–, recognition criteria  181
–, discontinuity in map pattern  181, 186
–, drag fold (SCAT analysis) 182, 191, 265
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–, missing or repeated section  188
–, rock type  190
–, seismic reflection profile  182
–, thickness anomaly  187

–, separation  20, 196
–, shapes

–, antilistric  25
–, blind  24
–, circular  331
–, emergent  24
–, ramp-flat  24, 342
–, lateral ramp  25
–, listric  25
–, oblique ramp  25
–, planar  225

–, shape prediction
–, fault-parallel simple shear  360
–, flexural slip  340
–, implied structure contours  298
–, oblique simple shear  352
–, vertical simple shear  350

–, slip  19, 194
–, types

–, contraction  21
–, extension  21
–, normal  20
–, oblique  25, 194
–, reverse  20
–, strike slip  19

–, validation criteria
–, cutoff-line geometry  301
–, dipmeter  276
–, fold-fault relationship  340, 350, 360
–, growth history  396
–, implied fault surface  298
–, separation anomaly  299
–, shape  298

fault-bend fold
–, area-depth relationship  322
–, kinematic models  341
–, layer-parallel strain  324

fault blocks
–, bounded by crossing faults  243
–, domino  329
–, duplex  243
–, enveloping surface  22
–, horse  242
–, median surface  22
–, restoration  328

fault cut  20, 188
fault discontinuity  18, 181

–, in stratigraphic sequence  188
–, on dip-sequence diagram  276
–, on geological map  181

–, on seismic profile  182
–, on structure contour map  186
–, thickness anomaly  187

fault, displacement transfer  237
–, branching  240
–, duplex  243
–, relay overlap  239
–, splay  241

fault magnitude
–, calculation

–, from Allan diagram  233, 301
–, from amount of fault cut  198
–, from isopach map  236
–, from stratigraphic separation  198
–, from structure contour map  221

–, separation  20, 196
–, fault cut  20, 188
–, heave  20
–, horizontal  20
–, missing or repeated section  21, 182
–, throw  20
–, stratigraphic  20
–, vertical  20

–, slip  19, 194, 233
–, dip  194
–, net  195
–, oblique  194
–, slickenlines  194
–, strike  194

fault-parallel simple shear  360
–, fault-shape prediction  360
–, restoration  360

fault-propagation fold  341
fault shape predicton

–, flexural slip  340
–, implied fault contours  278
–, simple shear

–, best shear angle  355
–, fault parallel  360
–, oblique  352
–, vertical  350

fault-tip fold  24, 334
fault rocks  190
faulted marker horizon  1, 219
faults, crossing  243

–, combined stratigraphic separation  245
–, contemporaneous  251
–, cross sections  244, 249, 251
–, net slip from  243
–, normal  244, 246
–, reverse  248

field examples
–, extension

–, Corsair fault  184
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–, Deerlick Creek coalbed methane field
1, 145, 209, 216, 223, 295, 326

–, Ensley  182
–, Gettysburg half graben  68
–, Gilbertown graben  183
–, Goodsprings No. 1 coal mine  231
–, Lake Malawi  357
–, Rhine graben  321, 364, 366
–, Schell Creek fault  372
–, Talco field  217
–, Utah profile  330
–, Westphalian coal measures, UK  201

–, contraction
–, Appalachians, Pennsylvania  67
–, Bald Hill  282
–, Deer Park anticline  368
–, Ensley  182
–, Greasy Cove anticline  130, 282
–, Ruhr coal district  184, 214
–, Säntis anticline  310
–, Sequatchie anticline  36, 83, 115, 148,

159, 274, 287, 292, 368
–, Tip Top anticline  137, 327
–, Wills Valley anticline  30, 333
–, Wyoming basement uplift  141
–, Wyoming thrust belt  185

–, inversion
–, South Hewett fault zone  371

–, vertical
–, Hawkins salt dome  237, 257

–, wrench (strike slip) related
–, Railroad Gap oil field  265
–, Wichita uplift oil fields  339, 369

flexural slip
–, balanced models  341
–, fault-bend fold  341
–, fault-propagation fold  341
–, fault-shape prediction  307, 340
–, fold related  10, 120, 126
–, restoration  334

fluid migration pathways  84, 232
fold

–, definitions of geometric elements
–, α line  124
–, β axis  117
–, π axis  109
–, axis  13, 109, 126, 196
–, axial surface trace  15, 119
–, axial surface  10, 14, 119
–, crest  12, 116
–, crest surface  121
–, dip domain  10, 120
–, enveloping surface  12
–, hinge  10

–, hinge line  10
–, inflection point  12
–, limbs  12
–, median surface  12
–, nose  116
–, overturned  4, 12, 15
–, plunge  13, 109
–, plunge line  112, 162
–, sense of shear in  119
–, trend  15
–, trough  12, 116
–, vergence  13
–, vertex  13, 112
–, virtual axial surface  121
–, virtual hinge  121

–, cleavage  17
–, buckle fold  17
–, forced fold  18

–, dip-sequence (see SCAT analysis)
–, finding the geometric elements

–, α line  124
–, β axis  117
–, π axis  109
–, axis of conical fold  111
–, axis of cylindrical fold  109
–, axial surface trace  119, 125, 135, 151,

171
–, axial surface  100, 119, 122, 147, 170,

270, 301, 336, 342, 357, 380
–, crest and trough lines  48, 116, 270,

276
–, hinge line  117
–, plunge line  112, 162
–, thickness change across axial surface

122
–, virtual axial surface  121

–, growth folds  8, 129
–, map symbols  15
–, mechanical types

–, buckle fold  16
–, detachment fold  130, 341
–, drag folds  126
–, flexural (layer-parallel) slip  10, 306
–, forced fold  17
–, forcing member  17
–, layer-parallel shear in  119, 127
–, longitudinal contraction  15
–, longitudinal extension  15
–, neutral surface  16
–, oblique simple shear  348
–, passive fold  15
–, pure bend  15
–, ramp anticline  24
–, rollover anticline  24
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–, strain distribution in  16, 18
–, transverse contraction  15
–, vertical simple shear  344

–, minor folds  126
–, drag folds  126
–, geometric problem from  128
–, used to interpret larger structure  127

–, order, size ranking  126
–, styles

–, asymmetrical  12, 126
–, concentric  9
–, conical  13, 78, 109, 111
–, cylindrical  13, 109
–, dip domain  9, 67, 117, 169, 341
–, disharmonic  11, 15, 292
–, horizontal upright  14
–, multilayer  11, 15, 117
–, overturned  4, 12, 15, 64, 189, 278
–, reclined  14
–, recumbent  14, 128
–, single layer  15
–, symmetrical  12
–, upright  12
–, vergence  12
–, vertical  14

–, types
–, anticline  9
–, antiform  9
–, drag  126
–, parasitic  127
–, syncline  9
–, synform  9

flatten to a datum  345
flattening pitfalls  346
fluid migration pathways  84, 232

G

ghost horizon  79
Gettysburg half graben  68
Gilbertown graben  183
Goodsprings No. 1 coal mine  231
Greasy Cove anticline  130, 282
growth structures  8

–, area balance  321
–, expansion index, folds  129
–, expansion index, faults  205, 297
–, faults  184, 204, 211, 236, 312, 339
–, restoration of  312, 338, 344

H

Hawkins salt dome  237, 257
horizontal exaggeration  137

I

interpolation and extrapolation techniques
–, cross section  145
–, map  65, 68, 72, 168, 169
–, trend  109, 125, 160

intersecting surfaces  55
isocore map  101, 102
isopach map  80, 101, 187, 235

K

kinematic model  306
–, domino blocks  329, 355
–, flexural slip  306, 341
–, pure shear  306
–, rigid-body displacement  306
–, rigid-block rotation  328, 331
–, simple shear  306

–, choice of shear angle  355
–, fault parallel  360
–, hangingwall strain  353
–, oblique  306, 348, 352
–, vertical  344, 350

L

Lake Malawi  357
loose line  335

M

maps
–, composite surface  79
–, computer generated  68
–, coordinate systems  33
–, dip domain  117, 123, 169, 291
–, fault surface  200, 208, 298
–, fault cutoff  229, 301
–, from profiles

–, construction  76, 169
–, pitfalls  77

–, geologic  26, 37, 182
–, implied fault surface  298
–, isocore  100, 102
–, isopach  100

–, faulted  235
–, unfaulted  101

–, paleostructure  101
–, paleotopographic  101
–, scale  35
–, structure contour  63, 116
–, subcrop  192
–, topographic, DEM  36
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–, validation  285
mechanical stratigraphy  10

–, relative stiffness  10
–, structural-lithic unit  11

O

orientation of line  41
–, apparent dip  43, 53
–, calculated from two points  42, 376
–, dip vector  41
–, direction cosines  374
–, graphical

–, on stereogram  44
–, on tangent diagram  47

–, intersection between two planes
–, analytical  118, 379
–, on tangent diagram  110
–, on stereogram  117

–, pitch  43
–, rake  43, 194
–, trend and plunge  15, 42

P

pin line  308
pole to plane  41

–, calculation  376
–, on stereogram  44

projection of data
–, along plunge  109, 162
–, analytical  173
–, effect of incorrect method  160
–, graphical  167
–, plunge lines  162
–, using structure contours  168
–, vertical  79
–, within dip domains  169

pure shear  306
–, kinematic model  362
–, strain  314

Q

quality control  285

R

Railroad Gap oil field  265
regional datum  308
restoration  308

–, geometric  309
–, local pin lie  337
–, loose line  306, 335

–, of unconformity  348
–, palinspastic  309
–, pin line  306, 335
–, regional datum  308
–, sequential  311
–, stratigraphic template  338
–, techniques

–, area  316
–, block rotation 333
–, flexural slip, constant thickness  335
–, flexural slip, variable thickness  338
–, rigid body displacement  328
–, pure shear  362
–, fault-parallel simple shear  360
–, oblique simple shear  348
–, vertical simple shear  344
–, working pin line  308

rigid-block rotation  311
rotating the section plane  159
Rhine graben  312, 364, 366
Ruhr coal district  184, 214

S

Säntis anticline  310
SCAT (dip sequence) analysis  265

–, curvature models  267
–, dip components  268
–, folds  270
–, faults  276
–, Railroad Gap oil field  265
–, Sequatchie anticline  273
–, uniform dip  270

Schell Creek fault  372
seismic reflection profile  30

–, artifacts on  31, 184
–, exaggeration  141
–, faults on  183
–, oblique to dip  31
–, steep dip on  31

Sequatchie anticline
–, composite-surface map  83, 287
–, cross section  148
–, fold axis  115
–, geologic map  37
–, SCAT analysis  274
–, restoration  368

simple shear  306, 344
–, choice of shear angle  355
–, fault-shape prediction  350, 352
–, oblique  348, 352
–, pitfalls  346
–, restoration  344, 348
–, strain  353
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–, vertical  344, 350
slope calculation  51, 101
South Hewett fault zone  371
stereogram  44

–, angle between two lines  90
–, angle between two planes  117, 122
–, apparent dip  46
–, attitude of plane  44
–, dip vector  45
–, fold axis

–, β axis  117
–, π axis  109
–, cone axis  111

–, intersection line between two planes  117
–, pole  45

strain
–, calculation  314
–, domino block  329
–, from area-depth relationship  317, 324
–, from oblique shear  315
–, in growth stratigraphy  322
–, normal  314
–, partitioning  315
–, stretch  314
–, sub-resolution  316

stratigraphic separation  20, 196
stratigraphic template  338
structure contours  2, 54, 63

–, calculated from attitude  55
–, calculated from point elevations  54
–, constructing  63
–, faulted  220
–, spacing ruler  78

structure contour maps  2, 63
–, artifacts on  288
–, as projection technique  168
–, composite-surface map  79
–, contouring across faults  222

–, locating fault trace  223
–, projecting to fault  226
–, restored vertical separation  228

–, computer techniques
–, gridding  69, 72
–, Delauney triangles  70
–, greedy triangulation  71
–, kriging  74
–, linear interpolation  72
–, modifying result  75
–, triangulation (TIN) 3, 70

–, crossing contours  64
–, data errors  285
–, datum shift effect  289
–, dip from  55
–, edge effects  287

–, excessive detail  288
–, faulted  219
–, faults  200, 219, 239
–, ghost horizon  79
–, information for

–, bedding attitude  78
–, cross sections  76
–, fault cuts  188
–, fluid-flow barriers  84
–, fold trend  125, 289
–, formation tops  27, 54, 69
–, projected data  79

–, intersecting surfaces  55
–, projected-surface map  79
–, rules of contouring  64
–, stratigraphic separation from  221
–, styles

–, equal spacing  55
–, interpretive  65
–, parallel  65
–, smooth vs. angular  67

–, thickness determination from  92
–, validating outcrop maps  55, 294
–, validation  285, 292

sub-resolution strain  315

T

Talco field  217
tangent diagram  47

–, apparent dip  49
–, crest and trough lines, conical fold  113
–, dip vector  48
–, fold axis, cylindrical  111
–, of plane  48
–, on spreadsheet  114
–, projection directions from  111, 114

thickness  8
–, anomalies  27, 95, 140, 187, 235, 286, 292
–, calculation

–, between structure contours  92
–, from map angles and distance  94
–, in circular-arc fold  98
–, in deviated well  90
–, in dip-domain fold  100
–, universal thickness equation  90

–, effect of measurement errors  95
–, exaggerated  137, 172
–, fault-related anomaly  187, 204, 235
–, map

–, isocore  102
–, isopach  101, 235

–, slant thickness  89
–, true stratigraphic thickness (TST) 89



400 Index

–, true vertical thickness (TVT) 89
–, true vertical depth thickness (TVD) 39, 89
–, variations

–, related to deformation  10, 15, 122
–, related to dip  103, 189
–, related to growing structure  8, 129,

204, 235
–, related to paleotopography  8, 101

time line  5
Tip Top field  137, 327
trend and plunge of line  42
triangulated irregular network (TIN) 3, 69

U

unconformity  6, 181, 191
–, cumulative dip diagram  193
–, paleotopography  192
–, restoration pitfall  348
–, types  6

V

validation
–, area-depth relationship

–, excess area  319, 327
–, lost area  319, 326, 362

–, balanced cross section  306
–, compatibility

–, of contour elevations  292

–, of thickness  295
–, of trend  289

–, composite structure contour map  294
–, fault cutoff geometry  301
–, growth history  296
–, implied fault-surface map  298
–, restoration of cross section  309, 312, 328,

333, 335, 344, 348, 360
vertical exaggeration  137

W

wells  27, 37
–, datum  38
–, deviated  39
–, dipmeter  29, 265
–, Kelly bushing  38
–, location in

–, corrected to datum  38
–, deviation survey  39
–, orientation of  42
–, location in deviated well  39
–, true vertical depth (TVD) 39, 89

–, resistivity log  28, 215
–, spontaneous potential log  28, 215
–, thickness in  90

Wichita uplift oil fields  339, 369
Wills Valley anticline  30, 333
Wyoming basement uplift  141
Wyoming thrust belt  185
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