
953953

Determination of Magnetic Basement using Werner Deconvolution
Ravi Prakash Srivastava

Research Scholar, Fractals in Geophysics Group
National Geophysical Research Institute, Uppal Road, Hyderabad

5th Conference & Exposition on Petroleum Geophysics, Hyderabad-2004, India  PP 953-956

ABSTRACT : Total magnetic field intensity data has been collected over three circular features reported as volcanic vents in
Deccan volcanic province near Jabalpur (M.P.). Total field magnetic anomaly of the order of -900 to 1400 nT (Nano Tesla) has
been observed over the three circular features in the area but there are no isolated or elliptical magnetic anomalies that can be
attributed to the presence of deep-seated anomalous source like vent. Basement topography is determined using Werner
deconvolution technique, applied to the total field magnetic data acquired over the area. Relatively higher depth values have been
observed over the circular features.

GEOLOGICAL SETTINGS OF THE AREA

The area under consideration lies between 23.0980-
23.1030N latitude and 80.0640 - 80.0800E longitude (about
0.60 x 1.80 km) at the foothill of Bhonapahar (Hill No. 352)
about 15 km SE of Jabalpur in between Barela and Junvani
village side by the Mandla road as shown in Fig.1. Broadly

the area falls at the eastern margin of the Deccan volcanic
province, but locally it is at the verge of the great Vindhyan
formation, lying in the northern flank of the area.  Basaltic
layer of average thickness of about 150-250 m is overlying
the granitic basement in this area (Rao and Nayak,  1995).

DATA ACQUISITION

Ground magnetic survey is carried over the area in
the proximity of the circular features in a rectangular grid of
0.60 x 1.80 km using proton precession magnetometer of 1.0
nT sensitivity. Few profiles of total magnetic field intensity is
recorded at the interval of 15.0 m (Fig. 2) passing through the
circular features. The complex composition of basaltic rock
gives short wavelength erratic variations, which were
minimized by keeping the instrument sensor at the height of
6.0 m from the ground level. Another magnetometer with the
sensor almost at the same height was deployed for diurnal
variation recording at the regular interval of 20 minutes. IGRF
correction has been ignored, because the area is too small to
account for the change in ambient field. The Werner

Figure 1: Location map of the study area (After Srinivasan et al.,
1998)

Figure 2 : Location of profiles over the area of study.
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deconvolution technique as introduced by Werner (1953) has
been applied to obtain the basement depth in the region.

DATA PROCESSING: WERNER DECONVOLUTION

The Werner deconvolution (Werner, 1953) technique
is very useful and simple for preliminary interpretation of
potential field data for isolated bodies. This technique is based
on the assumption that the source is vertical thin dike, but it
can be applied for other type of bodies as well assuming that
the body consists of several thin dikes. The usefulness of the
method is expanded by the fact that the horizontal gradient of
the total field caused by the edge of a thick interface body is

equivalent to the total field from a thin dyke. This technique
is very much appreciable, as it does not require any initial
model for the interpretation (Ku and Sharp, 1983, Jain, 1976,
Hartman et. al., 1971). Seven point Werner Deconvolution
operator has been used for analysis of the profiles shown in
Fig. 3. The seven-point operator reduces the noise and other
interference effects. This is found to be more accurate when
used in conjunction with inversion algorithms (Dimri, 1992).

RESULTS AND DISCUSSIONS

A steep gradient has been observed in the total field
magnetic anomaly of short wavelength. The order of the

Figure 3 : The total field magnetic anomaly over selected profiles.
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anomaly is about –900 to 1400 nT, which is possible only in
some highly magnetized terrain viz. basalts or kimberlites etc.
Profiles passing through the circular features and its proximity
exhibit sinusoidal nature of the magnetic anomalies as shown
in Fig. 3. Contour map of the total field magnetic anomaly
has been shown in Fig. 4. It is clear from the map that there
are no isolated or elliptical magnetic anomalies that can be
attributed to the presence of deep-seated magma or in turn so
called volcanic vents. The basement contour map of the area
has been prepared from the depth values obtained by the

Werner deconvolution technique. The basement depth contour
map (Fig. 5) depicts the depth of the interface between granitic
basement and overlying basaltic column. It is evident that there
are three areas of deeper depth in Fig. 5. These areas of deeper
depth almost overlie the three circular features named as vents
(Srinivasan et. al, 1998). The technique has got very good
implication in oil exploration in the sense that it gives instant
image of basement configuration, which is precursory
information required in oil exploration program.

Figure 4: Contour map of the total field magnetic anomaly over the study area.

Figure 5 : Basement depth contour map of the study area.
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