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ABSTRACT : Often situation in the field, does not permit to carry out 3D survey for many reasons like paths, roads, rugged
terrain where arranging of 3D survey lay out is very difficult. In those situations only close 2D survey in parallel and perpendicular
direction can serve the purpose. But to build-up an image of 3D resistivity variations, those apparent resistivity values from
directional profiles are separated layer by layer at a particular depth level and all directional profile data are merged so that
ultimately a number of horizontal slice have been produced at different depths, which may be called a quasi-3D resistivity image
of that area.   In the present study 2D resistivity imaging was carried out in different cross profiles with Dipole-Dipole configuration.
By merging all the cross profiles at different depth levels a 3D variation of resistivity of the study area has been prepared. Such an
image has helped to locate the fracture zones in the study area much clearly, which will help for future work in ground water
exploration.

INTRODUCTION

In the modern exploration era 3D resistivity imaging
could represent the field condition much clearly and is a huge
contribution for ground water exploration. With the advent of
new sophisticated instrument, at present 3D survey can be
carried out within a short time with sufficient accuracy which
was a difficult job in the past exploration history. But the main
handicap with the 3D technique is to lay out 3D survey lines
in an area with rugged terrain, roads, construction etc. In this
situation it is preferable to carryout close 2D survey and
process the data in a 3D format so that ultimately we can get a
3D variation of resistivity of the study area. In the present
study our main purpose was to locate the fracture zones and
their extension in the area. Due to the inaccessibility of the
area it was difficult to carryout 3D resistivity imaging survey.
Also depending upon the electrode array configuration the
3D effect will be different. For dipole dipole array configuration
effect is largest (Dahlin et al.). Thus 2D resistivity imaging
was carried out with dipole-dipole configuration including 5
West-East and 9 in North-South directions. Field collected
apparent resistivity data are merged at different depth level
decided based on the lithological information in the bore well
which provides a horizontal resitivity pseudosection at
different depth level. So finally we have got a three-
dimensional resistivity variation of the complete area, which
shows a broad fracture zones oriented in NW-SE direction.

RESISTIVITY IMAGING

Resistivity imaging is one of the modern geophysical
techniques for ground water exploration. It is very helpful to

delineate the fracture zones, which is mainly related with
ground water in hard rock region. It is a fully automated
technique, consists of a number of multicore cable and a control
module, which can automatically control the position of current
and potential electrodes. With different array configuration
data can be collected and depending upon the configuration
and electrode spacing depth of investigation will be different.
Field data have been processed and inverted with least square
inversion method to get an inversion model of the profile.

FIELD METHOD

Area was grided with total 14 cross lines 5 in West-
East and 9 in North-South directions. Rsistivity survey was
carried out with dipole dipole array of inter electrode spacing
8m and maximum “n” value of 9. Field survey was done with
48 channels Syscal Jr. resistivity imaging instrument. Fig-1
shows generally how the field data  have been collected with
this instrument.

This system automatically energizes different
electrodes to measure apparent resistivities at new horizontal
location as well as different depth. Raw data, collected from
the field are processed at different steps to improve the signal
strength. Now all the West-East and North South profiles are
merged at different depth level so that a number of horizontal
resistivity pseudosections can be made at different depth level.
That means finally we have produced a 3D variation of
resistivity of that area.
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RESULT AND INTERPRETATION

The apparent resistivity values for different depth
levels have been plotted to observe the resistivity variation at
different depth. Fig-2 shows the resistivity variation at 3rd

pseudo-depth. The low resistivity zone is oriented in NW-SE
direction and the apparent resistivity value varies from below
10 ohm-m to 140 ohm-m through out the region. This low
resistive fracture zone is oriented between two comparatively
high resistive regions in the Western and Northeastern side.
Another interesting feature is that the low resistivity zone is
being ended at the SE side and nearer to this region the
resistivity values are lowest. That means the fracture intensity
is very high at those regions. Some transported dyke materials
are observed in the South-Eastern region indicating that a dyke
is extending in SW to NE direction and also that is acting as a
barrier of the ground water flow through the fracture zone. Fig-
3 & Fig-4 shows the horizontal variation of apparent resistivity
values at 5th and 7th pseudo-depth level.

Figure 1: Sequence of measurements to build up a pseudo section
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Figure 2: Horizontal section at 3rd pseudo-depth level

Both the 5th and 7th pseudo section shows the replica
of 3rd pseudo section, which is at shallow depth level. Only
difference is that with the increase of depth resistivity ranges
are going to be larger but that NW-SE oriented fracture zone
is extended still deeper.

From all the three pseudo-sections it is clear that the
fracture zone is not extending further in the Southeastern side
and some geological feature obstructs it. Transported dyke

Figure 3 : Horizontal section at 5th pseudo- depth level
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Figure 4 : Horizontal section at 7th pseudo- depth level
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materials have been observed there which confirms the
existence of a dyke, which acts as a barrier. The extension of
the lowermost resistive zones implies that the dyke is having
extension in SW to NE direction it is also supported by those
scattered dyke materials.
CONCLUSION

The above research work depicts that a quasi-3D
approach can be applied successfully to describe the 3D
variation of resistivity values in an area, which is not
accessible for 3D survey.  It is true that all the resistivity
values are apparent; still it is very helpful to delineate the
fracture distribution in the survey area. Such a quasi 3D
representation provide a clear image of the variations in
resistivity as well as the linear features which are embedded
at depths but plays an important role in ground water flow.
Thus it has been possible to visualize such linear feature,

mostly medium to major fractures and delineate the ground
water rich zones.
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