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SUMMARY

Gravity anomalies have provided some of the most commonly accepted models we have for
the density structure, stress state and strength of Earth’s crust and lithosphere. Two approaches
in the indirect approach to gravity interpretation have been followed. In one, Object-Oriented
Gravity Modelling (OOGM), physical models are constructed for the geometry and density
of a causative body and a ‘trial and error’ method is used to adjust the shape of a body until a
satisfactory fit with observations is obtained. In another, Process-Oriented Gravity Modelling
(POGM), one or more geological processes, such as sediment loading are considered, along
with the density, and parameters such as the flexural rigidity of the lithosphere are varied until
a fit is obtained. Both OOGM and POGM are based on the density structure and so should
yield the same results. Curiously though, the two approaches have not yet been compared.
We show here that in the case of a rifted continental margin that is subsequently loaded by
sediment, OOGM and POGM do, in fact, yield the same gravity anomaly. Therefore, gravity
anomalies yield information not only on the physical structure but also on geological processes
in the past. We attribute this to the presence of an elastic ‘core’ that, irrespective of yielding,
imparts on the lithosphere a ‘memory’ and allows gravity measurements made today to be
used to infer past geological events.

Key words: Gravity anomalies and Earth structure; Sedimentary basin processes; Litho-

spheric flexure.

INTRODUCTION

It is traditional when modelling gravity anomalies to interpret them
in terms of static density distributions in Earth’s crust and upper
mantle. Many of our most commonly accepted models for the struc-
ture of the crust and upper mantle, for example, at mid-ocean ridges
(Talwani et al. 1965), passive (Worzel 1968) and active (Talwani
et al. 1961) continental margins, have come from assuming the
geometry and density of a causative body, calculating the gravity
anomaly and comparing it to observations. Body parameters are then
adjusted by a ‘trial and error’ method until a satisfactory fit between
observed and calculated gravity anomalies has been obtained.

This approach, which we dub here Object-Oriented Gravity Mod-
elling (OOGM), is useful as it constrains both the physical prop-
erties and geometry of a particular geological feature that causes
an observed gravity anomaly. OOGM is, of course, fundamentally
non-unique and there may be more than one set of body parameters
that will explain a given gravity anomaly, as has been demonstrated
by Skeels (1947), among others. Nevertheless, OOGM is a widely
used approach, for example, to discriminate between subsurface
granites and sedimentary basins (e.g. Bott 1988), mafic and ultra-
mafic intrusions (e.g. Emeleus et al. 1997) and salt bearing and
non-salt bearing anticlines (e.g. Edgell 1992). However, by itself

OOGM provides little information about the processes that have
been involved in the formation of a geological feature.

The first steps to a process-oriented rather than an object-oriented
approach to gravity anomaly interpretation were taken by Gunn
(1944) and Walcott (1972) who considered the gravity anomaly
that would be expected at a margin of a continent or ocean. Gunn
(1944) calculated the deformation expected from the emplacement
of a sediment load on a tilted, differentially cooling, margin and
the so-called gravity ‘defect’ that resulted from the combined effect
of the load and deformation. His calculations revealed a high (up
to +140 mGal) over the sediment load and a flanking, asymmetric
low that reached its maximum amplitude (up to —70 mGal) on
the landward side of the load which he compared it to an observed
profile of the East Coast, US margin. While Gunn (1944) considered
the initial margin as in isostatic equilibrium, he did not compute its
gravity anomaly. Walcott (1972), in contrast, computed both the
gravity anomaly associated with the initial margin and the sediment
load and its isostatic compensation. His calculations revealed a high
over the sediment load (up to +70 mGal) and a flanking, asymmetric
low that reached its maximum amplitude (up to —70 mGal) on the
seaward side of the load, which he then compared, in a general
way, to observations over the Mississippi River Delta region. The
difference in the asymmetry of the flanking lows between Gunn
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(1944) and Walcott (1972) suggests that Walcott added the gravity
anomaly of the initial margin to the gravity anomaly due to the
sediment load and its flexural compensation before comparing the
sum to observations, although he did not explicitly say that this was
the case in his paper.

In 1988, Watts (1988) outlined a process-driven approach to
gravity interpretation, dubbed later by Watts & Fairhead (1999)
as Process-Oriented Gravity Modelling (POGM). In this approach,
gravity anomalies are interpreted in terms of the processes believed
to be responsible for the formation of a feature and the crustal (and
mantle) structure is built through geological time. Simple isostati-
cally balanced models for geological processes such as rifting (and
associated crustal thinning), sedimentation, magmatism and ero-
sion are constructed and the gravity anomalies calculated, summed
and compared to observed gravity anomaly data. POGM does not
eliminate the ambiguity in gravity interpretation, although it could
be argued that it helps reduce it.

The first application of POGM was to shipboard gravity anomaly
data over the Baltimore Canyon Trough in the East Coast, USA rifted
margin where it was used to predict the crustal structure, isostatic
parameters (e.g. the effective elastic thickness) and the most likely
location of the ocean/continent boundary. Subsequent studies have
applied POGM to sedimentary basins in other rifted margins notably
those offshore New Zealand (Holt & Stern 1991), UK (Watts &
Fairhead 1997), Gabon (Watts & Stewart 1998), Namibia (Stewart
et al. 2000), India (Krishna et al. 2000), Mozambique (Watts 2001),
Antarctica (Karner e al. 2005; Close et al. 2009), Brazil (Watts
et al. 2009) and Argentina (Pedraza De Marchi et al. 2017), as
well as to basins in strike-slip (Madon & Watts 1998) and certain
cratonic (Haddad et al. 2001, Tozer et al. 2017) settings.

The OOGM and POGM approaches to gravity interpretation dif-
fer fundamentally in the way an observed gravity anomaly is mod-
elled. OOGM considers only the physical structure of a causative
body, in contrast to POGM, which considers the geological pro-
cesses that form it. Both approaches are based, however, on the
density structure and so should, in principle, yield the same re-
sults. Curiously, none of the studies cited above have quantitatively
compared the two approaches.

The purpose of this paper is to compare the OOGM and POGM
approaches to the indirect interpretation of gravity anomaly data.
We find that OOGM and POGM do, in fact, yield the same results.
Therefore, gravity anomalies measured today reflect not only the
static density structure of Earth’s crust and mantle but also processes
that have occurred in the past and are now represented in the ancient
rock record. We focus here on gravity anomalies over sedimentary
basins, and apply OOGM and POGM to a sedimentary basin that
developed in a rifted continental margin. We then compare the
OOGM and POGM methodologies, offering reasons why they agree
and suggestions as to which other geological processes POGM
might be applied to in the future.

GRAVITY ANOMALIES OVER
SEDIMENTARY BASINS

Sedimentary basins are infilled by material that has been derived, for
example, by weathering of adjacent terrestrial source areas and car-
bonate production within the water column. Depending on the rel-
ative proportion of terrestrial and marine sediments and the degree
of mechanical and chemical compaction, basins are usually lower in
average density than surrounding crystalline basement rocks, some-
times by as much as 200-600 kg m~>. The general observation that
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Figure 1. The gravity anomaly associated with a 100 km wide, 4 km deep,
uncompensated, water-filled depression that is subsequently infilled by sed-
iment. Vertical grey bars delineate the basin edge. (a) Gravity effect of the
water-filled basin, assuming a density of water and crust of 1030 and 2800 kg
m~3, respectively. (b) Gravity effect of the sediment fill, assuming a den-
sity of sediment of 2400 kg m—>. (¢) Sum anomaly obtained by adding the
gravity effects in (a) and (b). The dashed line represents a crustal interface
beneath the basin. It is assumed here, there is no contribution to the gravity
effect from this or any other interface beneath the basin, including the Moho.

sedimentary basins are associated with negative gravity anomalies
supports the suggestion that they are mass deficiencies. Notable
examples include the strike-slip basins of the Dead Sea (Ten Brink
et al. 1993), Opheus (Loncarevic & Ewing 1963), Vienna (Salcher
et al. 2012) and the extensional basins of the Gulf of St. Lawrence
(Langdon & Hall 1994), Celtic Sea (Sibuet et al. 1990), Irish Sea
(Bott 1964) and Hebridean-Shetland shelf (Bott & Watts 1970).

The presence of a negative anomaly over a basin should not,
however, be expected. Sediments are denser than the material they
displace (air or water) and so will correlate with a positive, not a
negative, gravity anomaly. This is the case, irrespective of whether
or not the infilling sediments formed in a terrestrial or marine envi-
ronment.

This paradox can be solved if we take a POGM, rather than an
OOGM, approach to gravity interpretation. Consider, for example,
the simple case of a 2-D uncompensated water-filled depression (i.e.
a depression that extends infinitely in the along-axis £y direction)
that is subsequently filled to the ‘brim’ by sediment (Fig. 1). The
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Figure 2. Process-Oriented Gravity Modelling (POGM) at a well-sedimented rifted continental margin. (a) The rifting gravity anomaly obtained by adding
the gravity effect of the water-filled basin to the gravity effect of the elevated Moho. (b) Crustal model after rifting. (c) The sedimentation gravity anomaly
obtained by adding the gravity effect of the sediment load (indicated by the bold circled + in panel d) and the gravity effect of its compensation at the top and
base of the crust (indicated by the bold circled — in panel d). (d) Crustal model after rifting and sedimentation. Dashed lines show the original configuration
of the margin. Solid lines with colour shading show the final configuration of the margin after sediment loading and flexure. (¢) Sum gravity anomaly obtained
by adding the rifting and sedimentation gravity anomaly. The parameters assumed in the calculations are given in Table 1.
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principle term in the gravity anomaly, Ag,, associated with the
water-filled depression is given by

Agy =21 G(pw — Pt

where G = universal gravitational constant, p,, and p. are the den-
sities of water and crust, respectively and 7 is the depth of the
depression. Since p. > p,, the gravity anomaly is negative. Sed-
iments then infill the depression, displacing the water. The main
term in the gravity anomaly associated with the sediment, Ags, is
given by

Ags =2 G(ps — pwt,

where pj is the density of the sediment. Since ps > p,, the gravity
anomaly is positive.

If the formation of the water-filled depression and the accumu-
lation of sediment are the only geological processes that have been
operative then the main term in the sum gravity anomaly, Ag, is
given by

Ag = Agy + Ags = 21 G(ps — polt,

which is the same sign and magnitude as what would have been
calculated if an OOGM rather than POGM approach had been
followed. Thus, OOGM and POGM give the same sum gravity
anomaly. This is despite the fact that in POGM we consider the sed-
iments as a mass excess that contributes a positive, not a negative,
gravity anomaly.

While the sum anomaly in Fig. 1(c) of ~—20to 40 mGal generally
accounts for the magnitude of the anomaly observed in many strike-
slip and some rift basins, it is significantly less than observed in
foreland basins, such as Alberta, Allegheny (Committee on the
Gravity Anomaly map of North America 1987), Llanos (Watts et al.
1995) and Himalaya (Lyon-Caen & Molnar 1983) where gravity
anomalies form linear belts in excess of —200 to —300 mGal. We
attribute these anomalies to differences in the crustal structure, with
the narrower strike-slip basins showing little or no involvement of
the Moho, in contrast to the wider foreland basins where Moho
maybe significantly deeper than surrounding regions because of
migrating thrust/fold loads in the orogenic belt that cause a flanking
downward-crustal flexure, the amplitude of which depends on the
flexural rigidity of the underlying crust and lithosphere.

Many sedimentary basins are associated with positive, not nega-
tive, gravity anomalies. Central gravity anomaly highs of up to +20—
40 mGal, for example, characterize the Parentis (Pinet ez al. 1987),
North Sea (Central graben) (Ziegler 1977) and Sirte (Gumati &
Kanes 1985) rifted basins, among others. The highs are attributed
to a Moho that has been elevated locally due to crustal stretching,
the gravity effect of which combines to reduce the amplitude of
the negative anomaly associated with a water-filled depression and
enhance the amplitude of the positive anomaly associated with the
sediments. An elevated Moho is consistent with the seismic and tec-
tonic subsidence and uplift data over these basins (e.g. North Sea).
Other basins, with central gravity highs (best seen after subtraction
of the negative gravity anomaly effect of the sediments), include
the Michigan, Parnaiba and Congo cratonic basins (Watts et al.
2018). However, there is no seismic evidence for an elevated Moho
beneath these basins and so the highs here have been attributed
to dense mafic bodies in the lower continental crust and/or upper
mantle.
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Table 1. Summary of parameters assumed in Figs 1-4.

Parameter Symbol Value
Initial crustal thickness Te 31.2km
Density of crust Pe 2800 kg m—3
Density of mantle Pm 3330 kg m~3
Density of sea water Pw 1030 kgm—3
Density of sediment Ps 2400 kg m—3
Density of infill Pinfill 2400 kg m—3
Elastic thickness Te 25 km
Young’s modulus E 10'? Pa
Poisson’s ratio o 0.25
RESULTS

The calculations in Fig. 1 are useful as they provide a physical ba-
sis for understanding gravity anomalies associated with sedimentary
basins. But, they assume a water-filled depression and a sediment ac-
cumulation that are uncompensated. They therefore ignore isostasy
and so the question remains as to whether a POGM or OOGM ap-
proach would yield the same results in the more general case that a
state of isostasy prevails during rifting and sedimentation.

Fig. 2 shows an application of POGM to a sedimentary basin
that develops in a continental margin setting by rifting, crustal thin-
ning, sediment loading and associated flexure. We assume a mode
of extension with a ‘depth of necking’ (Kooi ez al. 1992) of 7.2 km,
which corresponds with the parameters in Table 1 to Airy-type
isostasy. Sediments are then assumed to prograde across the sur-
face of the thinned crust such that the original shelf edge migrates
seawards from a point A to a point B (Figs 2b and d), a horizontal
distance of ~150 km. We assume that the sediments act as a load
on a pre-existing rifted margin which is flexed downwards immedi-
ately beneath the load and upwards in flanking regions, in a similar
manner as would an elastic plate with a thickness, 7, of 25 km
overlying an inviscid fluid. 7, is determined by the flexural rigidity
of the plate, D, which is a proxy for the long-term strength of the
lithosphere, and is given by

_ET?
T12(1 —02)

The gravity anomalies associated with the crustal structures in
Figs 2(b) and (d) have been computed using a Fast Fourier Transform
(FFT) method for calculating the gravity effect of an undulating in-
terface of uniform density contrast (Parker 1972) and are shown
complete to n = 4 terms in Parker’s series expansion. The rifting
anomaly (Fig. 2a) was computed from the sum of the gravity effect
of the original shelf, slope/rise and adjacent abyssal plain and the
gravity effect of its compensating elevated mantle ‘antiroot’. The
anomaly (Fig. 2a) shows the typical ‘edge-effect’ high and flank-
ing low associated with the transition from thick to thin crust. The
sedimentation anomaly (Fig. 2¢) was computed from the sum of the
gravity effect of the sediment load (defined as the region between
the initial and final shelf, slope/rise and adjacent abyssal plain) and
the gravity effect of the compensating top and base of the crust.
Importantly, we considered the sediment load and its compensating
masses as three separate bodies with density contrasts with their sur-
roundings of +1370 (where sediment displaces water), —400 (where
sediment replaces crust) and —530 (where crust replaces mantle) kg
m™3, respectively, not as single interfaces. The gravity effect of each
body is calculated by applying the FFT to both the upper and lower
interfaces of each body. The sedimentation anomaly (Fig. 2¢) shows
a broad high flanked by lows, the peak of which is located over the
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Figure 3. Object-Oriented Gravity Modelling (OOGM) at a well-sedimented rifted continental margin. (a) The gravity effect of the three interfaces
(water/sediment—blue solid line, sediment/crust—green solid line and crust/mantle—red solid line) that make up the crustal model in Fig. 2(d). The
gravity anomaly was computed using the density contrast across each interface and the line-integral method of Talwani ez al. (1959) and Bott (1960). Interfaces
have been extended horizontally to £5000 km in order to avoid edge effects. (b) Crustal model showing the three interfaces. (¢) Sum anomaly obtained by

adding the gravity effect of the three interfaces.

thickest sediment. The sum anomaly (Fig. 2e), which was calcu-
lated by adding the rifting and sedimentation anomalies, reflects the
gravity anomaly assuming the continental margin formed only by
rifting and sedimentation and shows an ‘edge-effect’ anomaly high,
similar in form to the rifting anomaly, but displaced seawards such
that the high is located over the new position of the shelf edge. The
high is flanked by two lows, one of smaller amplitude over the inner
shelf and the other of larger amplitude over the abyssal plain, which
together reflect the compensation of the sediment load.

In order to evaluate whether POGM and OOGM would give
similar results, we then took the POGM crustal structure in Fig. 2(d)
and calculated the sum gravity anomaly using an OOGM approach.
To accomplish this, the crustal structure was divided into three
interfaces at the water/sediment, sediment/crust and crust/mantle
boundaries and the gravity effects calculated using the 2-D line
integral methods of Talwani et al. (1959) and Bott (1960). We
assumed a structure that is closed in a —x direction and open in a +x
direction, and uniform density contrasts across the three interfaces
of —1370 (where water is in contact with sediment), —400 (where
sediment is in contact with crust) and —530 (where crust is in
contact with mantle) kg m~3, respectively.

It is noted here that OOGM is a fundamentally different way to
model an observed gravity anomaly than POGM. Unlike POGM,
OOGM takes no account of geological processes and so ignores the
original and final position of the shelf break and the distribution of

the sediment load and its isostatic compensation. Nevertheless, the
sum anomaly of the three interfaces obtained by OOGM (Fig. 3¢c)
closely resembles the sum anomaly obtained by POGM (Fig. 2e)
with its characteristic ‘edge-effect’ high and flanking lows.

Fig. 4 shows a detailed comparison of the sum anomalies derived
using POGM and OOGM. The mean difference between the sum
anomaly in OOGM based on the three interfaces and the line in-
tegral method (Fig. 3) and POGM based on crustal thinning and
sediment loading (Fig. 2) is —0.31 mGal and the standard deviation
is 1.13 mGal. These differences are small when compared to the
peak-to-trough amplitude of the ‘edge-effect’ high and low which
reaches 60 mGal. The main differences occur over the relatively
steep slopes of the original and final shelf slope/rise and are at-
tributed to artefacts in the FFT methodology, which uses Green’s
Equivalent Theorem to replace a gravity anomaly by a surface mass
at the mean depth of an interface. To verify this, we used OOGM
with the same bodies as were used in the FFT calculation and com-
pared it instead to the OOGM based on three interfaces. The mean
difference between the two OOGM sum anomalies is 0.55 mGal
and the standard deviation is 0.03 mGal. These comparisons sug-
gest that irrespective of the methods used in OOGM (whether FFT
or line integral—interface or body) the differences between POGM
and OOGM are small and less than 1 per cent of the peak-to-trough
sum anomaly.
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Figure 4. Comparison of POGM and OOGM techniques at a well-sedimented rifted margin. (a) The difference between OOGM and POGM sum anomalies,
(b) sum anomalies computed using OOGM with line-integral interfaces and bodies and POGM and (c) crustal model. The red dashed lines show the original

configuration of the margin, prior to sediment loading and flexure.

As stated previously, the interfaces used here in OOGM were
derived from the POGM crustal structure. Both crustal models are
based on isostasy and so it could be argued that the similarity be-
tween the OOGM and POGM sum anomalies shown in Fig. 4 is
not surprising. However, the OOGM approach takes no account of
process, in contrast to the POGM approach, which explicitly de-
fines the mode of extension during rifting and the geometry of the
sediment load and its isostatic compensation. We have shown in
Fig. 4 that if the sediment thickness and underlying Moho are well
enough constrained, say from seismic data, then an interpreter using
the OOGM and POGM approaches will derive a similar sum grav-
ity anomaly. If, on the other hand, the Moho cannot be seismically
defined and only the sediment thickness is known, then an OOGM
interpreter might, in the absence of deep crustal information, calcu-
late the gravity anomaly assuming the sediments, and perhaps even
the water, are uncompensated. Irrespective, the difference between
OOGM and POGM would be stark, as Fig. 5 shows. In the case that
the sediments are uncompensated and the water is compensated (e.g.
by crustal thinning) OOGM yields a sum gravity anomaly high of
a few hundred mQGal, in contrast to POGM which yields a high of
only a few tens of mGal. The figure illustrates the overall advan-
tage of POGM over OOGM: POGM provides the interpreter with
a sum gravity anomaly which is similar in amplitude and wave-
length to the ubiquitous free-air ‘edge-effect’ gravity anomaly at
rifted margins and a plausible model of the crustal structure based
on geological processes whereas OOGM, which ignores process,
provides a sum anomaly which is significantly larger in amplitude
and longer in wavelength than observations and might (incorrectly)
be interpreted in terms of localized changes in crustal thickness
and/or lateral changes in density in the lower crust or upper mantle.

DISCUSSION

The demonstration in Fig. 4 that OOGM and POGM produce es-
sentially the same sum anomalies is significant. While the demon-
stration has been conducted using models rather than observations,
it confirms that gravity anomalies reflect not only the static density
structure of a subsurface body but also the geological processes
responsible for its formation.

The reasons for this can be sought in our understanding of how
Earth responds to load shifts on its surface and in the nature of
the isostatic mechanism. We know from flexure studies, for exam-
ple, that the thickness of the lithosphere that supports a load is
initially thick and of the order of the seismic thickness (e.g. Watts
et al. 2013). As time elapses, the lithosphere relaxes and stresses
migrate upwards from its low-viscosity hotter lower layers to its
high-viscosity colder (essentially elastic) upper layers. The thick-
ness of this layer determines the strength of the lithosphere, which,
depending on load size, is limited by brittle failure in its uppermost
part and ductile deformation in its lower part. The elastic ‘core’
(Watts & Burov 2003) that remains following yielding gives the
lithosphere a ‘memory’ such that the flexure, together with its asso-
ciated gravity anomalies, are in effect ‘frozen in’ and do not change
significantly with time. Thus, the gravity anomaly measured today
will reflect past geological events. It is the reason, for example, why
the gravity anomaly can be used to determine the tectonic setting
of bathymetric features in the geological past (Watts et al. 1980),
why the gravity anomalies at extinct mid-ocean ridges resemble
so closely those at active ridges (Watts 1982) and why the grav-
ity anomaly ‘edge effect” at Precambrian shield terrain boundaries
(Gibb & Thomas 1976) are preserved for such long periods of time
(>1 Ga).
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Figure 5. Comparison of the sum gravity anomaly expected for an OOGM approach assuming uncompensated sediment to a POGM approach in which the
sediments are compensated. (a) The uncompensated sediment case. The gravity effect of the three interfaces (water/sediment—blue solid line, sediment/crust—
green solid line and crust/mantle—red solid line) that make up the crustal model in (b) are shown. Gravity anomalies were computed using the same density
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(solid). (b) Crustal model showing the three interfaces. (c) POGM sum anomaly based on flexural compensation with 7, = 25 km. (d) POGM sum anomaly
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The long-term, essentially elastic, response of the lithosphere to
loading confirms that POGM can be applied not only in a forward
way, as carried out in this paper, but also in an inverse way. For
example, the depth of water at the time of rifting can be derived
by flexural backstripping of the sediment thickness derived from
depth-migrated seismic reflection profile data, assuming different
values of the elastic thickness, and used to predict the crustal struc-
ture and gravity anomaly associated with rifting. Sediments can
then be loaded back onto the thinned crust and used to calculate the
change in crustal structure and gravity anomaly that results from
sedimentation. By comparing observations with the calculated sum
gravity anomalies and the final crustal structure we can then de-
termine whether simple models for rifting and sedimentation can
explain the data or whether other geological processes have been
involved. For example, the gravity anomaly maybe ‘skewed’ com-
pared to the observed anomaly because of lateral variations in 7, and
the seismically constrained Moho maybe shallower or deeper than
calculated suggesting that material may have been added to the base
of the crust since rifting by magmatic underplating or subtracted
from the base by tectonic erosion.

Other, longer wavelength, departures in the gravity anomaly and
the depth to Moho might arise from thermal isostasy. Depending
on the age of a rifted margin, the juxtaposition of relatively cold-
continental lithosphere against relatively hot-oceanic lithosphere
could create temperature gradients and hence lateral density con-
trasts that extend further down than the base of the crust to the base
of the thermal lithosphere and cause departures in both the gravity
anomalies (Breivik et al. 1999) and the Moho depth (Chappell &
Kusznir 2008), especially at relatively young rifted margins.

The models we have used in this paper are simple and only
take into account rifting, uniform (Airy-type) crustal thinning and
constant density sediment loading. POGM can easily be modified,
however, to include non-uniform extension with depth (Royden &
Keen 1980), strength during rifting (Watts & Stewart 1998) and a
density distribution in the sediment that varies exponentially with
depth (Granser 1987). Irrespective, the close agreement between the
POGM and OOGM methodologies using simple models suggests
that POGM might be a useful approach to adopt when modelling
the gravity anomaly and crustal structure associated with other geo-
logical processes. These other processes include, but are not limited
to, magmatic underplating, intracrustal thrusting, seaward-dipping
reflector formation, granite emplacement and ophiolite obduction.

CONCLUSIONS

(1) POGM is a useful approach to adopt in gravity interpreta-
tion that provides information on the processes responsible for the
formation of a particular geological feature.

(2) POGM is based on the density structure of loads and their
isostatic compensation and yields the same results as OOGM.

(3) The similarity between POGM and OOGM is attributed to
the lithosphere’s elastic ‘core’ which gives it a ‘memory’ such that
the flexures and gravity anomalies associated with past events are,
in effect, ‘frozen in’ for long periods of time.

(4) The gravity anomalies measured today therefore, take on a
special significance as they reflect past tectonic events. This appears
to be the case despite the possibility that they might become involved
in later deformation such as load age-dependent weakening, thermal
age-dependent strengthening and structural inversion.
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