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4D, 226
active seismic imaging, 283
surveys, 250
accelerations due to the moving platform., 128
acoustic impedance, 43
acquisition, 223, 229-30, 251, 257
acquisition rates, 226
additional information provided by the tensor
gradients, 137
airborne gravity acquisition, 125
airgun, 220, 227
sources, 267
aliasing, 141
ambient tow noise, 240
amplitude variation with offset (AVO), 240
Angola, 11
anisotropy, 286
electrical, 172-4, 185
apparent velocity, 42
appraisal, marine EM, 207-8
ARKeX, 128
arrival time picking, 285
Atlantis Field, 261
Austin Bridgeporth, 130
autonomous nodes, 263
autonomous underwater vehicle (AUV), 224
nodes, 251
azimuth, 223, 227, 230, 232
‘FAZ’, 236
azimuthal coverage, 233

bandwidth, 222, 227-8, 232, 239
Barents Sea, marine EM, 199-205
Barnett Formation, 273

basin analysis, 8

basin floor turbidites, 18

basin morphology, 16

basin screening, 8

battery life, 266

beach ball, 291

beam steering, 285
Bell Aerospace, 128
Bell Geospace, 128
BHP-Billiton, 128
blended, 266
blended source, 257
blending, 257
broadband, 231
seismic, 231
BroadseisTM, 231
Brune model, 290
Burgan, 73
buried array, 279

carbon capture and storage, 159
monitoring, marine EM, 210
carbon capture, usage and sequestration (CCUS),
210
case studies, 141
gravity inversion, 110
Guinea offshore, 101
integrated modelling, 111
Lake Edward, 103
sedimentary structure, 106
CGG Airborne, 128
Clock drift, 269
CO,-injection, 269
CO, sequestration, 306
coil, 236, 306
shooting, 236
Coil™, 230, 236
collapse structure, 230
commercial application, 127
common receiver gathers, 40
common risk segment, 15
common shot gathers, 40
compressional wave, 39
compressive stress, 293
Conrad, 39
continental crust, 55
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continent—ocean boundary, 49
continuous line acquisition, 49
controlled source EM method, 176-7
converted shear waves, 258
corner frequency, 290
cost, 66

marine EM, 66
creaming curves, 10
critical angle, 41
CSEM. See Controlled Source EM method
Curie point isotherm, 86

data processing, 134, 226, 229, 231, 257
de-blending, 257
deconvolutions and depth estimators, 98
deep seismic sounding, 60
density, 39
deployment, 226, 243-4, 249

rates, 245-6
depth estimation

Euler, 98

GridSLUTH, 98

Naudy, 98

spectral slope, 98

SPI, 98

Werner, 98
discrete fracture network, 299
displacement, 290
distributed acoustic sensing, 284
distributed temperature sensing, 305
diving wave, 45, 305
dots-in-the-box, 289
downhole arrays, 273
drainage network, 298
drainage volume, 290
dual sensor, 232
dual-sensor recording, 240
dynamic model, 21

East African Rift, 147

East Coast Magnetic Anomaly, 57
East European Craton, 60

Encana Blacksmith Buried Array, 281
enhanced Full Tensor Gradiometry (eFTG), 281
enhanced gravity system, 130
enhanced oil recovery’, 21

eotvos, 126, 131

equipment, 49

event magnitude, 273

expected ultimate recovery, 289
exploration plays, 10

Exploration Triangle, 15

exploration, marine EM, 207
extensional tectonic environment, 17

Falcon™, 128
Faroe Shetland trough, marine EM, 194-5

Index

Faroe-Shetland Basin, 152
Faust, 43
feasibility models, 136
fibre optic, 268

cables, 304
finding cost per barrel, 9
first arrivals, 45
first breaks, 45
‘fizz gas’ problem, 170, 200
flexible azimuth sampling, 232
flying nodes, 250
focal mechanism, 276, 290-1
focal sphere, 278
foreland basins, 17
frac height, 288
frac hits, 305
frac length, 288
frac’ing’, 272
fracture area, 290
fracture-driven interaction, 295
fracture plane, 294, 304
free falling OBS, 52
FreeCable™, 238

freshwater aquifer mapping, marine EM, 211

frontier exploration, marine EM, 206-7
FTG using moving platforms, 126

full azimuth (FAZ), 126

Full Tensor Gravity (FTG), 125

full waveform inversion (FWI), 45, 220
full waveform migration, 285, 287

Gabon salt and carbonate imaging, 143
Gardner, 44
gas hydrate mapping, marine EM, 211
geological model, 43, 49, 242, 250
geophones, 263
Ghana, 11
Ghawar, 73
global gravity models, 77
EGM2008, 78
GOCE, 78
global magnetic model, EMAG2, 78
GMA systems, 134
GRACE global gravity models, 77
gravity
Bouguer and Terrain correction, 89
Eo6tvos correction, 89
free air correction, 89
gravity field units, 88
isostatic correction, 90
isostatic residual, 102
standard corrections, 89
survey design, 92
gravity gradient imaging (GGI), 126
gravity gradiometry, 125
gravity instruments, 74
Greenland Passive Margin, 153
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gross depositional environment, 15
Gulf of Mexico, marine EM, 197-8
gyroscopically stabilised platforms, 125

heat flow, 17
HED. See horizontal electric dipole
Hellenic arc, 62
historical production and costs, 132
horizontal electric dipole CSEM method, 177-9
horizontal well, 277
hot margins, 18
hydraulic fracturing, 272, 305
hydrophone, 49, 227, 230-1, 241, 244, 263
hypocentre, 272, 285

estimates, 285

imaging, 228
Initial Production rate, 299
instruments, 49
integration, 65
interface, 41
interpolating faults seen on regional 2D seismic, 143
interpretation, 137

marine EM, 187-90
interpretive enhancements, 17
intra-cratonic basin, 17
inversion, marine EM, 187-9

joint inversion, 65, 191, 193, 196-200, 217

K-2 salt structure in the Gulf of Mexico, 144
Kenya, 54

LIDAR, 134

life-of-field, 224
seismic, 313

lithology, 43

Lockheed Martin, 131
FTG, 239

low cable noise, 131

magnetic field
International Geomagnetic Reference Field (IGRF),
94
standard corrections, 95
survey design, 96
units, 93
magnetometers, 75
magnetotelluric method, 175-6
massive sulphide deposit mapping, marine EM, 211
material balance approach, 299
maximum horizontal stress, 288
megasequence, 17
Microelectromechanical System MEMS, 242, 244, 250
microseismic technology, 272
migration, 50
military application, 128

minimum horizontal stresses, 303
modelling, marine EM, 187-8
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Mohorovicic (Moho) Discontinuity, 39, 187-8

moment magnitude, 290

moment tensor, 276, 293
inversion, 276, 293

monitor well, 275

monitoring, marine EM, 208

MT. See magnetotelluric method

multi-azimuth (MAZ), 224, 234
techniques, 224, 234

multichannel seismic (MCS), 58

multiphysics analysis

reservoir characterisation, 190, 199-205

structural, 190-9
multiple, 230

suppression, 239
multiples, 240
multi-streamer, 234, 244

narrow azimuth (“NAZ”), 230
Nash Salt Dome, 71

natural source EM method. See magnetotelluric

method

Net Present Value, 301
Neuquén Basin, 294, 306
nodal CSEM, 177-8
node, 245

deployment, 245

design and deployment, 245

positioning, 269
node-on-node 4D, 265
nodes-on-ropes, 246
noise, 134

spectra, 241
normal incidence, 40
Nova Scotia, 48

ocean bottom, 220
seismic, 224, 242, 254
seismograph, 243
seismometer, 243

ocean bottom cable (OBC), 220, 224, 239, 258

geophone, 243
ocean botom node (OBN), 51
data, 51
ocean bottom seismometer (OBS), 51
oceanic crust, 51
opportunity funnel, 12
optical, 254
optical distribution unit, 268
optical fibres, 224, 268
OptoSeis™, 254
Orion™, 230

passive margin, 11
basins, 17
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Pau reservoir monitoring, 160 resolution, 221, 229, 231, 233
permanent reservoir monitoring (PRM), 224 of airborne gravity surveys, 126
optical fibre, 313 marine EM, 188-90
systems, 254 return on investment, 299
Permian Basin, 300 rich azimuth (RAZ), 236
permitting, 274 shooting, 236
petroleum system, 8 rich, full or all azimuth, 224
petrophysical joint inversion, 191 robotics, 250
Pg, 42 rock bursts, 306
physical properties rock physics, 306
density, 82 rock rigidity, 290
Gardner’s relation, 83 Rocky Mountain Arsenal, 272
magnetic susceptibility and remanence, 84 rotating wheel type, 131
plate tectonics, 16, 67
platform accelerations, 125 San Andres formation, 300
platforms, 220, 228, 241 satellite, 76
play fairway analysis, 8 geodesy, 76
PmP, 42 navigation, 76
Pn, 42 scalar potential, 129
Poisson’s ratio, 44, 170, 200 sea floor subsidence, 310
potential field methods, 124 seaward dipping reflectors, 18
pre-stack depth migration, 145 seismic potency, 290
pre-survey modelling, marine EM, 185-6 seismic quality, 227
principal stresses, 304 sensitivity, 126
components, 302 marine EM, 1814
processing of gravity gradiometry, 136 sequence structure, 19
productive SRV, 299 shale gale, 273
proppant, 289, 299 shear, 304
prospect definition, 8 failure, 304
prospect ranking, marine EM, 207 stress, 304
P-wave, 39 wave, 304
wave aeismology, 304
radiation pattern, 290 shear-wave, 43
rake, 302 Sigsbee Escarpment, 263
rate of subsidence, 18 simultaneous source, 220
ray-paths, 223 single azimuth, 234
ray-tracing, 46 Sirte Basin, 73
recoverability, marine EM, 185 Sleipner field, 161
Red Sea, 147 source rock, 17
marine EM, 198 spatial resolution, 126
‘reduced’ travel time—distance plots, 42 spatial sampling, 230
reduction velocity, 42 stage spacing, 288
reflection coefficient, 43 staged approach, 7
regional compilations, 75 static model, 21
regional play analysis, marine EM, 2067 stimulated reservoir volume, 288
regional screening, 7 stimulation, 291
relative energy, 43 streamer, 230, 232
remotely operated vehicles (ROV), 51 construction, 227
deployment, 51 steering, 234
repeatability for 4D surveys, 250 stress and geomechanics, 302
reservoir, 21 stress tensor, 303
compaction, 310 strike-slip, 291
monitoring, 310 structural aliasing, 126
monitoring and CCS, 310 structural correlation, 141
simulation, 310 sub-basalt imaging, 152
resistivity, 172-3 marine EM, 152
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subsalt, 222, 261
imaging, 157
imaging, marine EM, 167, 170
surface array, 278
surface ghost, 228
surface-related multiple contamination, 261
survey design, 135
S-wave, 41
synthetic gather, 47

target suitability, marine EM, 185-7
temporal bandwidth, 229
tensile stress, 293
tensors, 130
terrain and bathymetry

GEBCO, 86

SRTM, 86
three components, 128
thrusted compressional basins, 17
time-lapse (‘4D’), 250
tomography, 41
towed cable, 223
towed streamer, 224, 239

2D, 224

3D, 226

CSEM, 178-9, 200
towed-cable, 220

UK/Norway, 11
units, 44
US Gulf of Mexico, 11

Vaca Muerta, 306
Formation, 294

Index

value, 140
of finer sampling, 140
of information, 260
of seismic data, 260
Ve, 42
VED. See vertical electric dipole CSEM method
velocity depth model, 45
velocity gradient, 44
velocity model, 285
for seismic imaging, 126
vertical electric dipole CSEM method, 179, 174,
180
via full waveform inversion, 179, 220
Vp, 39, 332
Vp/Vs, 44, 332
Vs, 41
VSPs, 268, 269

Water injection, 266
wavefield, 227, 229, 231, 241
well productivity, 20
well spacing, 288
wellbore damage, 293
West Africa, 11
wide-angle towed streamer (WATS), 224, 234
wide aperture, 234
Wide Aperture Reflection and Refraction Seismics
(WARRS), 130
wide azimuth (WAZ), 40
wide-angle, 224
towed streamer, 224
wide band gravity, 224

Zoeppritz, 41
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