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models 90-3
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255-6
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as component of resultant magnetisation 112-14

International Geomagnetic Reference Field (IGRF) 7,
258-9
contours of intensity/contours of inclination 7, 8
percentage change in intensity 12
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magnetisation direction and plunge 163-4
magnetisation direction and shape 139-42
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parametric 17-18
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sensitivity analysis 124-7
terrain model, case study, Lost Falls Forest,
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vertical derivative, Cobham Lake, NSW 54-6
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anomalies 230, 232-5
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ARAD356, VHPD and DE magnetic field analysis
case study 97-105
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Kuala Pilah, Malaysia 268, 269-70, 271

Lamington Volcanics, NSW 216, 217-18, 228
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Lost Falls Forest area, Tas. 237-8, 245-9
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and quadrupole anomalies 257-71
measured Brazilian tripole anomaly 263-4
measured Malaysian tripole anomaly 264-5
TMI anomalies 257-8

maghemite 4
Magnetic Anomaly Map of North America (MAMNA)
289, 290
magnetic component symmetry analysis for
magnetisation direction estimation 168-9, 171-6
Black Hill Norite north-west anomaly, SA 176-80
magnetic depth estimation, ‘sweet-spot’ method 58-83
magnetic depth traverse 44
magnetic domains 3
magnetic field anomalies 274
due to remanent magnetisation 18-19, 109-12,
114-15
Kemendock, NSW case study 97-105
relationship with models 22
Rylstone, NSW case study 35-7
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216, 217-23
magnetic field data 8-16
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common misconceptions 29
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data focus and separation of fields to be inverted 32-5
data selection and optimisation 29-56
data visualisation 30-2
fundamental insensitivity 61-4
gradient enhancements to separate fields that can be
meaningfully inverted from those that cannot
54-6
and gravity modelling 38-41
influence of data spacing 36-46
influence of gridding on 46-9
and magnetic field modelling 41-6
separation of anomalies from a steep regional
gradient 35-6
vertical gradient enhancement use 50-4
magnetic field mapping, Argyle Basin, Mars 216, 217,
223-8
magnetic field modelling and inversion 41-6
magnetic field studies in mineral exploration 22-3
magnetic field variations 5, 132-3
spurious 11-12
magnetic field(s) 6-7
Earth 6-8, 29, 273
and gravity gradient tensor equivalence 169-71
proximal and distal, empirical measures 84-105
relationship with gravity fields 13-16
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separation 9-10
static and dynamic 12-13
under sampling 70-1
magnetic source depth models 45-6
magnetic survey data, network adjustment 30
magnetic susceptibility meter 6
magnetisation
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horizontal centre of 155, 157-65
relationship with magnetic fields 18-19
relationships with their models 18, 19-22
resolution of complexity 127-30
magnetisation deficit anomalies 230-41
buried granite north of Ceduna, SA 230, 236-41
Kalkarindji basalts, NT 230, 232-5
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basalts, NT 230, 232-55
magnetisation direction 5, 109
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182-99
estimates, ARAD 277
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analysis 168-80
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155-67
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expression for 170
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recovery from magnetic field data 132-53
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124-7
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tripole anomaly 264-5
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241, 250-3
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Matthews Tuya, British Columbia, Canada, anomaly
ARAD334 283-5
measurement elevation 66
Mexico, volcanic intrusions, anomalies over 289-90
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models
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magnetic field modelling and inversion 41-6
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multi-line inversions

complete survey 67-8
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natural remanent magnetisation (NRM) 3, 6, 182, 268
negative magnetisation contrast anomaly over
presumed buried granite, north of Ceduna, SA 230,
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influence of elevation 164-5
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influence of shape 160-3
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normalised source strength (NSS) transforms 182, 183,
203
North American Magnetic Anomaly Map (NAMAM)
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parametric inversion analysis of sensitivities between
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combined influence of source position, shape and
plunge 141
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139-41
influence of source location alone 133-5
influence of source plunge alone 136-9
influence of source shape alone 135-6
Rylstone case study 142-53
summary of the sensitivity study 141-2
parametric inversion models 17-18, 19-22, 63, 83, 110,
169
Pilbara, West Australia, EMAG2 anomalies over strong
magnetisation 290-3
plunge influence
horizontal centre of magnetisation 163-4
see also source plunge
plunging magnetisation
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(‘pipe’) 119-24
proximal/distal statistics 96-7
synthetic-data VHPD and DE analysis 93-5
Poisson’s relationship between gravity and magnetic
fields 170-1

Index

polygonal section pipe models 31, 32, 125, 126, 127
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empirical measures 84-105

expression of magnetisation in 115-17

performance statistics 96-7

VHPD and DE field analysis case study, Kemendok

NSW 97-105

pseudo-single domain (PSD) magnetisation 3
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quadrupole anomalies
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estimation of magnetisation direction 265-8
Kuala Pilah anomaly, Malaysia 268, 269-70
in a low inclination field 257, 265-8
magnetisation range 259-62
Sydney Rubens coil set anomaly 268, 270
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Cobham Lake, NSW case study 54-6
Rylstone, SA case study 35-8
remanent magnetisation 4, 5, 6
Australian Remanent Anomalies Database 272-5
as component of resultant magnetisation 112-14
expression in magnetic field data 109-31
multi domain (MD) 3
RTP transform of fields due to 117-19
single domain (SD) 3
viscous remanent magnetisation (VRM) 3
resultant magnetisations 4, 112-14, 130, 155
reverse magnetisation 98, 127, 231, 245, 257, 258, 260
anomalies, tripole analysis 270-1
Tenterfield, NSW 216, 218, 219, 220, 222, 223
rock magnetism 1, 13
RTP (reduced to pole) transform 7, 10, 11, 15, 41, 42, 133,
183
of fields due to remanent magnetisation 117-19
Rubens coil set, Sydney 118-19, 268, 269, 270, 271
Rylstone area, NSW, separation of anomalies from a
steep regional gradient 35-6, 37
Rylstone case study, NSW, magnetisation direction
estimation 142-53
data sufficiency tests 151-3
sensitivity tests 149-50
source plunge influence 148-9
source position influence 146-8
source shape influence 143-6

scanning magnetic microscopy 3
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Area 2 single flightline and grid-traverse inversions
78-80
Area 3 individual grid-traverse and single tie-line
segment inversions 82-3
Area 3 regional and detailed survey TMI anomalies
80-2
self-demagnetisation 5
sensitivity-evaluation case study in recovery of
magnetisation direction 124-7
sensitivity tests of estimated magnetisation direction
parametric studies 132-42
Rylstone case study, NSW 149-50
separation of anomalies from a steep regional gradient
35-6
separation of fields to be inverted 32-5
separation of magnetic fields 9-10
shape influence
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single anomaly multi-line inversions 69
single domain (SD) magnetisation 3
single profile analysis - data selection 64-6
single profile inversions 69
under-sampled survey 71
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source depth estimation 44-5
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136-9
Rylstone case study, NSW 148-9
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133-5
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source position and shape (combined), influence on
magnetisation direction 139-41
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135-6
Rylstone case study, NSW 143-6
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stacked profile 31
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steep regional gradient, separation of anomalies from
35-6
stereographic projections 4
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survey location, ARAD database 276
survey planning 20, 30, 36
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sweet-spot estimation of depth to the top of
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concepts 60
data packages 61
data selection - single profile analysis 64-6
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sweet-spot magnetic field inversion, source depth
estimation 44-5
Sydney Rubens coil anomaly 268, 270, 271
synthetic data analysis of a plunging magnetisation
93-5, 96-7
synthetic data dipole anomaly, VHPD decomposition 86
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217-21
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3D inversion code of voxel inversion 19, 20
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magnetisation range 259-62
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analysis 85, 86
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