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1.1 The effect of depth on
anomaly dimensions in gravity
data.

This sequence of images show
the effect on anomaly amplitude
and width of progressively burying
a 1 km diameter sphere, two 200
m wide dykes and five 200 m on a
side cubes by increments of 200
m. Numbers in captions refer to
depth of burial.

depth200 grv

depth400 grv

depth600 grv

depth800 grv

depth1000 grv

1.2 The effect of depth on
anomaly dimensions in magnetic
data

This sequence of images show
the effect on anomaly amplitude
and width of progressively burying
a 1 km diameter sphere, two 200
m wide dykes and five 200 m on a
side cubes by increments of 200
m. Numbers in captions refer to
depth of burial.

1:0 D:0 depth200 mag

1:0 D:0 depth400 mag

1:0 D:0 depth600 mag

=

1:0 D:0 depth800 mag

1:0 D:0 depth1000 mag

1.5 The effect of changing
inclination on anomaly shapes in
magnetic data

The effect on anomaly shape at
different southern hemisphere
inclinations. For inclinations
between -30°S and -60°S the
anomaly shapes are quite similar.
At inclinations near the pole and
the equator the anomaly shape is
noticeably more symmetric, with
highs over the bodies at the pole
and lows over the bodies at the
equator. Numbers in captions
refer to Inclination (aka latitude)

\i

1:0 D 0 Iat90 mag

1:0 D:0 nlat75 mag

1:0 D:0 nlat60 mag

1:0 D:0 nlat45 mag

1:0 D:0 nlat30 mag

1:0 D:0 nlat15 mag

1:0 D 0 IatOO mag

1:0 D 0 latl5 mag

I 0 D 0 Iat30 mag

I 0 D 0 Iat45 mag

1:0 D:0 lat60 mag

I 0 D 0 lat75 mag

1:0 D 0 lat90 mag

1.7 Magnetic inclination and
declination effects for complex
structures

This sequence shows the
variations in anomaly patterns in
an area of complex structure,
resulting from systematically
varying the magnetic inclination
and declination. The original
model is based on the geology
seen at the North end of the
Widgiemoolltha Dome, Western
Australia, by R. Valenta. Numbers
in caption refer to
Inclination_Declination

widgie-90_000 grv

1:0 D:0 widgie-90_000 mag

widgie-60_000 mag

widgie-30_000 mag

widgie-15_000 mag

widgie+00_000 mag

widgie+30_000 mag

widgie+60_000 mag

widgie-90_000 mag

widgie-60_030 mag

widgie-60_060 mag

widgie-60_090 mag

2.1.1 Variation in fold profile

This sequence shows the affect of
varying the fold profile geometry
for a 200 m thick layer. All block
diagrams are viewed from SW.

s

asym grv

I"\I

1:0 D:0 asym mag

1:0 D:0 box mag

1:0 D:0 buckle mag

i

1:0 D:0 chev mag

1

1:0 D:0 sine mag

1:0 D:0 sineclinorium mag

2.1.2 Variation in fold plunge
direction of sinusoidal folds

Varying fold plunge directions for
a set of open sinusoidal folds in a
200 m thick layer, with fold axes
plunging at 60°. Notice the
variations in field strength
between hinges and limbs in both
the gravity and magnetic images,
the assymmetry between limbs in
folds which are not plunging due
north or south, and the marked
differences between the north and
south plunging magnetic images.

deOO grv

1:0 D:0 pd000 mag

*ﬂlvv

pd030 grv

1:0 D:0 pd030 mag

At pole pd030p mag

1:0 D:0 pd060 mag

At pole pd0O60p mag

WY

1:0 D:0 pd090 mag

At pole pd090p mag

—
—
—
,—

1:0 D:0 pd120 mag

At pole pd120p mag

I 0D:0 pd150 mag

At pole pd150p mag

I 0 D:0 pd180 mag

At pole pd180p mag

2.1.3 Variation in fold plunge of
sinusoidal folds

This sequence shows the affect of
varying the fold plunge for a set of
open sinusoidal folds in a 200 m
thick layer.

pl0O00 ng/

I O D 0 pIOOO mag

At pole pIOOOp mag

pl020 gArv

At pole pl020p mag

pI045 grv

1:0 D:0 pl045 mag

At pole pl045p mag

pI090 grv

1:0 D:0 pl090 mag

At pole pl090p mag

pI135 grv

1:0 D:0 pl135 mag

At pole pl135p mag

leGO grv

I 0 D 0 leGO mag

At pole pI160p mag

2.1.4 Ambiguities in the
interpretation of sinusoidal folds

This sequence of images shows
the effect of varying the
orientation, amplitude and
wave-length of sinusoidally folded
200 m thick layer in such a way
that the outcrop pattens remain
the same.

att_000_000 grv

I...I'

1:0 D:0 att_000_000 mag

att_020_000_000 grv

1:0 D:0 att_020_000_000 mag

att_045_000_000 grv

1:0 D:0 att_045_000_000 mag

att_045_000 grv

1:0 D:0 att_045_000 mag

att_070_000 grv

1:0 D:0 att_070_000 mag

2.2.1 Variation in fault geometry

This sequence shows the affect of
varying the fault dip direction for
faults which have a low
susceptibility footwall block and a
high susceptibility hangingwall
block. Since these are essentially
two-dimensional models, South to
North profiles through the centre
of the block are also provided.

rot grv

IODOrotmag

At pole rot_p mag

%

curve_grow grv

1:0 D:0 curve_grow mag

At pole curve_grow_p mag

curve_inv grv

—_—

1:0 D:0 curve_inv mag

At pole curve_inv. p mag

curve_ramp grv

At pole curve_ramp mag

At pole curve_ramp_p mag

ellip_norm grv

1:0 D:0 ellip_norm mag

At pole elllp_norm p mag

ellip_ set grv

1:0 D:0 ellip_set mag

At pole ellip_set_p mag

2.2.2 Variation in fault dip direction
of low susceptibility footwall faults

This sequence shows the affect of
varying the fault dip direction for
faults which have a low
susceptibility footwall block and a
high susceptibility hangingwall
block. Numbers in captions refer
to dip direction of the fault.

T\

fohi000 grv

1:0 D:0 fohi000 mag

At pole fohiO00p mag

; I

1:0 D:0 fohi030 mag

1:0 D:0 fohi060 mag

1:0 D:0 fohi090 mag

1:0 D:0 fohi120 mag

1:0 D:0 fohi150 mag

1:0 D:0 fohi180 mag

2.2.3 Variation in fault dip direction
of high susceptibility footwall faults

This sequence shows the affect of
varying the fault dip direction for
faults which have a high
susceptibility footwall block.
Numbers in captions refer to dip
direction of the fault.

HI

folo000 grv

1:0 D:0 foloOOO mag

At pole folo000p mag

N

1:0 D:0 folo030 mag

A |

1:0 D:0 folo060 mag

1:0 D:0 folo090 mag

vy

1:0 D:0 folo120 mag

1:0 D:0 folo150 mag

1:0 D:0 folo180 mag

2.2.4 Variation in fault dip

This sequence shows the affect of
varying the fault dip for faults with
a high susceptibility and density
block to the North. Numbers in
captions refer to dip of the fault.

fplu030 grv

1:0 D:0 fplu030 mag

At pole fplu030p mag

fplu060 grv

1:0 D:0 fplu060 mag

At pole fplu060p mag

-

fplu090 grv

1:0 D:0 fplu090 mag

1

At pole fplu090p mag

3

fplu120 grv

1:0 D:0 fplu120 mag

At pole fplu120p mag

-

fplul50 grv

1:0 D:0 fplu150 mag

At pole fplu150p mag

2.2.5 Interpretating fault offsets

These images demonstrate the
difficulties in determining true
offsets (or even projected offsets),
simply based on outcrop patterns.
A model with 2 dipping dykes is
faulted by an East-West striking
translational fault with the same
magnitude of slip, but variations in
dip, dip direction, and the direction
of slip movement.

fault_1 grv

1:0 D:0 fault_1 mag

|

At pole fault_1p mag

fault_2 grv

1:0 D:0 fault_2 mag

/]

At pole fault_2p mag

fault_3 grv

1:0 D:0 fault_3 mag

At pole fault_3p mag

fault_4 grv

1:0 D:0 fault_4 mag

At pole fault_4p mag

fault_5 grv

1:0 D:0 fault_5 mag

At pole fault_5p mag

fault_6 grv

1:0 D:0 fault_6 mag

4

At pole fault_6p mag

2.3 Dipping Unconformity

These models show the effect of
low susceptibility/low density
cover overlaying a regular
chequerboard pattern in the
basement.

- |
»' )

flat grv

At pole flatp mag

2.4.1 Simple Plug Geometries

These models all result in 1000 m
radius circular outcrops, but have
significantly different sub-surface
geometries. The lack of obvious
differences between the results
suggest that careful modelling of
the data would have to be carried
out to distinguish between these
cases.

cyl grv

|OD0cyImag

At pole cylp mag

tpara grv

1:0 D:0 tpara mag

At pole tparap mag

tsphere grv

| 0D: 0 tsphere mag

At pole tspherep mag

2.4.2 Dyke Dip Direction

This sequence shows the affect of
varying the dip direction for a 200
m thick dyke. Since these are
essentially two-dimensional
models, South to North profiles
are also provided. All block
diagrams are viewed from SW.
Numbers in captions refer to dip
direction of the dyke.

ddd00o0 grv

1:0 D:0 ddd000 mag

At pole ddd000p mag

NI

1:0 D:0 ddd030 mag

“Eik NEm)

1:0 D:0 ddd060 mag

1:0 D:0 ddd090 mag

1:0 D:0 ddd120 mag

N

1:0 D:0 ddd150 mag

1:0 D:0 ddd180 mag

2.4.3 This sequence shows the
affect of varying the dip of a 200 m
thick EW striking dyke.

dd030 grv

1:0 D:0 dd030 mag

At pole dd030p mag

ddo60 grv

—

1:0 D:0 dd060 mag

At pole dd060p mag

dd090 grv

j— |

1:0 D:0 dd090 mag

At pole dd090p mag

dd120 grv

1:0 D:0 dd120 mag

At pole dd120p mag

dd150 grv

1:0 D:0 dd150 mag

At pole ddlSOp mag

3.1 Faulted dyke

These models demonstrate the
effects of varying the fault
orientation with respect to a
vertical dyke, and the ease with
which the fault orientations cand
displacements can be recognised.

fd020 grv

I: O D: 0 fd020 mag

At bole fd020p mag

fd045 grv

1:0 D:0 fd045 mag

=
o £ M 1 1 ¥

At pole fd045p mag

4090 grv

1:0 D:0 fd090 mag

At bole fd090p mag

[

fd60_060 grv

1:0 D:0 f.c160;060 mag

At pole fd60_060p mag

3.2 Faulted Fold

In each model a single fault cuts
through the nose of a plunging
anticline, producing offset on one
side of the fold but not on the
other, all with similar outcrop
geometries. It is likely that only
mapping at the outcrop scale (of
slickenside lineations of fault trace
for example) would enable one to
distinguish between these models.
Numbers in captions refer to the
dip and dip direction of fault.

ftfalt grv

1:0 D:0 ftfalt mag

At pole ftfaltp mag

ftfcurved grv

I 0 D:0 ftfcurved mag

At pole ftfcurvedp mag

ftfellip grv

0 D:0 ﬂ'felllpp mag

I'tfrot grv

1:0 D:0 ftfrot mag

At pole ftfrotp mag

ftftrans grv

1:0 D:0 ftftrans mag

3.3 Basin Setting (Flat-lying
sediments)

Very gently folded sediments cut
by high angle normal and transfer
faults. For example, North-West
Shelf of Australia. The blue high
susceptibility/high density layer is
100m thick.

fIat_sed grv

1:0 D:0 flat_sed mag

At pole flat_sedp mag

3.4 Block faulted-rifted and folded
region

This model shows a set of
East-West striking growth faults
which have subsequently been
overlain by a flat unconformity and
then folded around a North-South
trending anticline. For example,
the Leichardt River Fault Trough,
Mt Isa, Australia.

At pole blockp mag

3.5 Fold and Thrust setting

Thrusted sequence with ramp
anticlines and late gentle folding.
For example, the Rocky
Mountains, Nth America.

fold_thrust grv

1:0 D:0 fold_thrust mag

At pole fold_thrustp mag

3.6 Dome and Basin setting

The dome and basin pattern is in
this case produced by the
interaction between early
North-South trending folds with a
later buttressing against a pair of
granites. For example, Pine Creek
Geosyncline, Northern Territory,
Australia.

dome_basin grv

1:0 D:0 dome_basin mag

3.7 Fold Interference Patterns

This sequence duplicates the well
known fold interference patterns of
Ramsay, although see Theissen &
Means and Theissen for a more
complete scheme.

typea grv

1:0 D:0 typea mag

At poIe typeap mag

typec grv

1:0 D:0 typec mag

At pole typecp mag

- I:
| |
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1:0 D:0 typed mag

typee grv

1:0 D:0 typee mag

At pole typeep mag

typef grv

-|

1:0 D:0 typef mag

At pole typefp mag

typeg grv

1:0 D:0 typeg mag

At pole typegp mag

typeh grv

1:0 D:0 typeh mag

» At pole typehp mag

typei grv

1:0 D:0 typei mag

At pole typeip mag

4.1 Horizontal stratigraphy

An East-West trending valley
dissects a simple horizontal
layered stratigraphy, so that the
outcrop pattern follows the
contours of the topography. The
results are compared for a
barometric survey, where the
survey locations are at a constant
400m height above the top of the
block, and a draped survey, where
the survey is a constant 400m
height above the local land
surface.

hbaro grv

At pole hbarop mag

At pole hdrapep mag

4.2 Dipping stratigraphy

In this model an East-West
trending valley dissects a simple
tilted stratigraphy, so that the
outcrop pattern curves around the
topography. The results are
compared for a barometric survey,
where the survey locations are at
a constant height above sea level
(in this case 400 m above the top
of the block), and a draped survey
where the locations maintain a
constant height above the local
land surface (in this case 400 m
above the land surface).

dbaro grv

At pole dbarop mag

At pole ddrapep mag

5.1 A remanently magnetised
sphere

In this model we compare a
normally magnetised sphere in an
inclined field with the same sphere
with an added remanent
component. The remanence
vector has a fixed inclination, but
is calculated using various
declinations. Numbers in captions
refer to azimuth of the remanent
vector.

1:0D:0rs OOOmag

IODOrs 045mag

1:0D:0rs 090mag

1:0 D:0 rs_135 mag

1:0 D:0 rs_180 mag

1:0 D:0 rs_nor mag

5.2 Remanence and folding

This set of models shows two
possible interactions of folding
with a remanent component to
magnetisation. The first row of
models have no remanent
component, the second row has a
remanently magnetised layer with
remanence imposed after folding.
The folded remanence models
show marked variation in field
intensity for different fold limbs.

At pole défremp mag

1:0 D:0 undefrem mag

5.3 Anisotropy and folding

This set of models shows the
interactions of folding with a layer
with anisotropic susceptibility. The
first model has a uniform
anisotropic orientation, and the
second model has an anisotropy
which is deflected by the folding.
The overall fold geometry is
apparent in both models, however
the folded anisotropy models
show marked variation in field
intensity for different limbs.

1:0 D:0 noani mag

At pole noanip mag

1:0 D:0 defani mag

At pole defanip mag

5.4 Concentrically zoned plugs

These four models show the
magnetic anomaly patterns that
may develop in a igneous
intrusion due either to the
production of an alteration halo, or
from a change in the orientation of
the thermo-remanent component
of the natural remanent
magnetisation as the body cools.

At pole altcup mag

1:0 D: 0 aItcupp mag

. '

At pole remcup mag

1:0 D:0 remcupp mag

At pole revaltcup mag

1:0 D:0 revaltcupp mag

At pole revremcup mag

1:0 D:0 revremcupp mag

6.1 Depletion alteration halo
around a dyke

This model shows the results of
emplacing a dyke in an area of
refolded folds. The refolded fold
patterns are similar to those seen
in the type D model of section 3.7.
The density and susceptibility
values are modelled as depletion
haloes where the rock properties
are varied as a function of
distance from the dyke, before
returning to normal as the
distance away increases.

alt grv

1:0 D:0 alt mag

%

At pole altp mag

6.2 Enrichment alteration halo
around a plug

This model shows the results of
emplacing a plug in an area of
tilted folds. The density and
susceptibility values are modelled
as enrichment haloes where the
rock properties are varied as a
function of distance from the plug,
before returning to normal as the
distance away increases.

A

pdefalt grv

I: O D: 0 pdefalt mag

At pole pdefaltp mag

'

pnoalt grv

I: 0 D: 0 pnoalt mag

At pole pnoaltp mag
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