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Euler Deconvolution Technique for Gravity Survey

12,3Piyaphong Chenrai, 2Jayson Meyers, 1,4Punya Charusiri

1Earthquake and Tectonic Geology Research Unit (EATGRU), Department of Geology,
Chulalongkorn University, Bangkok 10330, Thailand

2Department of Exploration geophysics and CRC-LEME, Curtin University of Technology, Perth,
3e-mail: piyaphong_c@hotmail.com

4e-mail: cpunya@chula.ac.th

Abstract: An Euler deconvolution technique is a method for rapidly making depth estimates from gravity
data. Preliminary results from Euler deconvolution of gravity survey (200 m line spacing) acquired in
Comet Gold Mine provide confirmation of a fault contact and an intrusive body base on modelled gravity
from the gravity survey data. In addition, the data allow identification of the location and trend of contact
fault that has not been recognized at the surface, and provided a picture of intrusive body. Contact faults
can be interpreted from the Euler deconvolution gravity by using SI of 0.0, while dyke use SI of 1.0. A
lack of contrast in gravity properties of materials juxtaposed at the fault or minor offset along the fault
can cause unable detection in Euler deconvolution.
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INTRODUCTION

Gravity survey is the primary method in
geophysical exploration as a regional and local
structural mapping tool. The effectiveness of gravity
survey depends on the existence of a significant density
contrast between altered rocks or structures and their
host rocks. Moreover, gravity survey not only reflects
the shape of major granitoids, but also a
correspondence the tectonic lineaments and regional
fault systems. Therefore, gravity surveying is also
useful for searching for intrusive bodies and major
faults. Nowadays, there is a simply technique to
interpret gravity data in order to improve output result
and to help an explorer more understanding such as
Euler deconvolution.

Euler deconvolution technique has become wide
use as an aid to interpreting profile or girded gravity
survey data. This technique provides automatic
estimates of source location and depth. Therefore, Euler
deconvolution is both a boundary finder and depth
estimation. The most useful results of Euler
deconvolution are the delineation of trends and
depths[5]. Euler deconvolution, the quality of depth
estimation depends mainly on the choice of a structure
index (SI). The SI can be interpreted as the integer
exponent in a power law expressing the fall-off of filed

strength versus distance from source[2]. For gravity data,
physically plausible SI values range from -1 to 2.
Values of field strength or SI imply that increases with
distance from source. Values greater than 3 imply
quadruple or higher-order multiple sources. The derived
values shown in Table 1 are from Reid et al.[4,5] and
Reid[6]. In addition, the value of the SI play important
role in this technique, because use of wrong value
leads to the interpretation of misleading depths.
Moreover, Euler deconvolution can be usefully applied
to magnetic data. In the gravity case, there seems to be
more complex than the magnetic case. However,
Stavrev[8] gives a solution of the problem, showing that
the gravity SI for any given structure should simply be
one less than the equivalent magnetic value. It should
be noted that the application of Euler deconvolution to
real data is always an approximation. The main aim of
this study was to generate an understanding of the
various geophysical responses of geology and structure
index in the Comet Gold Mine area.

Study Area: The Comet Gold Mine situated in the
Murchison mineral field, lies within the Yilgarn Craton
of Western Australia in Archaean mafic and
sedimentary host rocks surrounded by granite
intrusions[7]. It is located some 20 kilometres southeast
of the town of Cue and 60 kilometres north-northeast 
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Table 1: SI for gravity and magnetics
Source Gravity SI Magnetic SI
Sphere 2 3
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Horizontal 1 2
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Fault (small step) 0 1
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Contact -1 0

of Mount Magnet in the Cue and Day Dawn districts
of the Murchison mineral field (Figure 1). The Yilgarn
Craton appears to have been assembled between ~3.00
and 2.60 Ga by the accretion of a multitude of
formerly present blocks or terrains of existing
continental crust[3]. The regolith of Yilgarn Craton is
usually represented by deep weathering. In some areas,
the bedrock has been completely converted to saprolite
at up to 100 m depth from the surface. However, there
is very little to no regolith cover in the Comet Mine
area, where most of the area has been eroded, exposing
fresh bedrock.

The study area is located to the west of the
southern end of the Tuckabianna Shear Zone, a 1 - 2
kilometres wide, NNE trending zone of over 30
kilometres length (Figure 1). The shear zone has been
interpreted as being part of the 180 kilometre long Mt.
Magnet-Meekatharra Shear Zone, although an
alternative interpretation is that this shear zone is, in
fact, a series of splay faults off from the regional
Moyagee Shear that is located to the west.

The principal goal of this research was to compare
between the modelled gravity data at the Comet Gold
mine and the results of Euler deconvolution technique.
The modelled gravity data of this area was built by
Chenrai[1]. The gravity data were modelled using Model
Vision software as near surface, tabular features with
SW-dipping rock units having various densities which
are sedimentary iron formation (SIF), basalt and
granitoid rocks (Figure 2). The modelling for residual
gravity data was completed to a good fit, with felsic
and mafic rock units having dips to the SE with NE-
SW trending. The summary of modelled gravity
parameters of Figure 4 was provided as Table 2. The
basement bodies in the west were interpreted to be
granitoid rocks (pink polygons), having a density of 2.5
g/cm3 which is the same as the basement units in the
eastern area. The red polygon bodies in the middle of
the image were interpreted to be basalt rocks which
have a density value of 3.50 g/cm3. The SIF rocks
were interpreted as the orange polygons having a
density value of 3.15 g/cm3.

Methodology: A gravity survey was completed over
the project area with four transects, 500 m apart at a
50 m station spacing. The Bouguer gravity was

calculated using a density at 2.67 t/m3 (Figure 3).
Generally, the Bouguer gravity image represents the
change in density from a low Bouguer anomaly in the
west to high in the east. Clearly, the main anomaly lies
in the middle of the survey area. A residual gravity
data were created by upward continuing the Bouger
gravity by 200 m then subtracting this from the normal
Bouguer corrected gravity data as presented in Figure
4. A circular gravity low in the centre of the survey
area was likely to be a deep internal granite intrusion.

Euler deconvolution was performed on the Bouguer
data in an attempt to find depth to basement with
structure index 0.0 and index 1.0 to locate contact and
horizontal cylinder features respectively[5]. A window
size of 25 grid cells and a depth tolerance of 5% with
1.0 structural index (SI) were used to identify a
horizonatal cylinder, a sphere and a vertical pipe. To
define contact areas, a 0.0 structural index with a
window size of 25 grid cells and a depth tolerance of

10% was also used in order to define a contact
boundary. There is a reason to use the window size as
25 grid cells that a large window size can detect the
very deep basement sources.

The example illustrated here (Fig.5) is the fault
contact case (SI = 0.0). Applying of Euler
deconvolution for this area clearly shows that there is
a linear feature on the eastern survey area running
between 110 and 190 meter deep. This feature is
possibly an upper contact boundary between intrusive
granitic rocks and mafic host rocks. An Euler
deconvolution also applies for map out a horizontal
cylinder case (SI = 1.0). An Euler depth solution map
with structural index 1 gives a dispersion of results
(Figure 6). However, the results integrate in the centre
of survey area and correlate to the low gravity trend on
the first vertical image, where an internal granitic
intrusion is interpreted to occur at depth.

RESULTS AND DISCUSSIONS

A gravity model is constructed which consists of
a series of various prisms whose boundaries and depths
are constrained by the Euler deconvolution technique.
The  good  fit  gravity  model  coincides  with Euler 
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Fig. 1: Location of the study area with regional geology near Cue, Western Australia.

Table 2: Summary of the gravity source model polygon parameters:
Body type Density ( g/cm3) Thickness (m) Depth Extend (m) Strike Length (m) Dip Azimuth Depth (m)

2.50 200-250 300-800 700 57 30 5-150
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

3.15 100-200 250-300 600 55 31 90-100
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

3.50 120-150 280-300 600 37 30 50- 100
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Fig. 2: Modelled gravity map showing spatial relationships of density polygons used for gravity modelling. Note,
red polygons represent basalt rock, orange polygons represent SIF rock and pink polygons represent
granitoid rock.

Fig. 3: Bouguer anomaly map at Comet area, with outlines of the Comet open cut pits shown in thick black line
and Comet Fault in green line.
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Fig. 4: Residual anomaly map at Comet area, with outlines of the Comet open cut pits shown in thick black line
and Comet Fault in green line.

Fig. 5: Euler depth solution map for SI of 0.0, with outlines of the Comet open cut pits shown in thick black line
over image of Bouguer gravity anomaly and Comet Fault in green line.
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Fig. 6: Euler depth solution map for SI of 1.0, with outlines of the Comet open cut pits shown in thick black line
over image of Bouguer gravity anomaly and Comet Fault in green line.

deconvolution estimate depth at approximate 110
meters. However, the Euler deconvolution results show
that simple gravity features from Euler deconvolution
trend to overestimate the depths of the actual bodies.
Thus, if Euler deconvolution is applied to the residual
gravity data, it would normally expect depth estimates
to be slightly shallower and more accurate on the data.

The scattered Euler deconvolution solution
confirms that the granitic intrusive body extends well
beyond the survey area. The absence of such scatted
solutions in the eastern part of survey area suggests
that the granitic intrusive body is confined to the
western part.

Although there is only one fault contact from Euler
solution on the image of figure, the small faults appear
to be more than one on the surface in the study area.
The lack of Euler solutions in this case may be due to
the small faults having little to no gravity contrast
between sediments filled in the faults and surrounding
lithologies. Therefore, Euler deconvolution is
particularly suggestion for rapid examination of large
data sets.

The experience from using Euler deconvolution
with a structure index of 0.0 to define the depth of the
gravity sources gives a contact location in the western

part of the survey area (Figure 5), and is able to detect
the NE-SW trends in the rock units running parallel to
the main trend along Mt. Magnet-Meekatharra shear
zone. Also, Euler deconvolution with a structure index
1.0 gives a result for defining dyke structures in the
middle of the survey area (Figure 6), which coincides
to the interpreted granitic intrusion at depth.

Conclusions: The correspondence of Euler
deconvolution results at the Comet mine in the gravity
image suggests that the Euler deconvolution technique
can be used to extend the knowledge of faulting and
buried body underneath ground surface. Contact faults
can be interpreted from the Euler deconvolution gravity
by using SI of 0.0, while dyke use SI of 1.0. A lack
of contrast in gravity properties of materials juxtaposed
at the fault or minor offset along the fault can cause
unable detection in Euler deconvolution. Also, the
structure index of 0.0 for a simple gravity body can be
used to reveal a boundary of fault contact and lithology
boundaries. The real faults are typically complex
structures, so that some geological features cannot be
detected by Euler deconvolution technique.
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