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ABSTRACT

The present study is an attempt to understand the application of 2D Electrical Resistivity Imaging (ERI) in
granite exposure at Near Vallanadu Hills, Srivaikundam, Thoothukudi District, Tamilnadu. The 2D ERI to
map the hard and compact granite bodies from the overburden material in the study area. The delineation
of higher resistivity contrast with the low resistivity values of the weathered overburden was done to locate
a suitable site for mining of granite at Study area. The surveys were carried out using CRM resistivity meter,
multicore cable, multi electrodes with wenner array used. The collected resistivity data were interpreted
using by Res2DINV original software. The apparent reistivity value of the pseudosection is used for the
interpretation of the granite survey. The range of apparent resistivity range from 5-60 Ohm.m is indicate

weathered zone and the high quality of granite is occurring from 170-600 ohm.m in the Near Vallanadu
hills.
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INTRODUCTION

The study area having a exposure of gray granite near Vallanadu Hills (Fig. 1). Granite is a common widely
occurring type of intrusive, felsic, igneous rock. The man annual temperature of the district is 28.30C. Mean
annual precipitation in 675.71 mm. Major rainfall is received during the northeast monsoon period, the
maximum rainfall is received during November. Quartzites are exposed in the areas of Vallanadu,
Ottapidaram, Kovilpatti and Pudukottai as hillocks. The general trend of the hills are NWW - SSE
direction. The maximum elevation of the hills at Ottapidaram and Vallanadu are 28m and 314m
respectively. The major soil types of Thoothukudi district are given below, they are, Black cotton soil
,Shallow red soil, Deep red soil , Pink granite, Quartzite, charnockite, calc-granulite, peninsular gneiss.
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Figure.1 The Geological Map of the study area.

The study area granite setup and geology:

ISSN 2319-7315

The study area is geological quartzite, biotite, and feldspathic, garnet rich granitic terrain. The Strike of the
study area N20°W and dipping 70°E, mostly of the places grain of quartz lineation in the NS orientation.
The trend line of the orientation of the rock is associated with Near Vallanadu Granite hills. The igneous
intrusions are represented by veins and bands of grey granites, pink granites and pegmatites and also pipes
and bands of basic intrusives now represented by basic granulites. The charnockite and banded gneissic
rocks reported in this area were formed by the process of migmatization (Narayanasamy and Lakshmi,
1967; Verma et. al., 1980; Hansen et. al., 1987; Chiba and Kumada, 1994; Janardhan, 1999b; Mostafa et. al.,
2003). Katsube and Hume, 1987; Nishimaki et. al., 1999 and Suzuki, 2002 studied the relationship of
resistivity and charnockite rock. The increase and decrease of resistivity relationship of permeability in the
granites rock was studied by Matsui et. al., 1997. Beauvais A, Ritz M, Parisot JC, Bantsimba C (2003). ,
Beauvais A etal, (2004),Beauvais A, et al (2007) Beauvais A, et al (1999). Braun J], et al (2009). Ritz M, et al
(1999). Roqué C, et al (2012).
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Figure.2 shows the 2D ERI field survey were carried in the Granitic terrain.

METHODOLOGY

The distribution pattern of the apparent resistivity values obtained from the 2D electrical resistivity
imaging study can be used to delineate of weathering profiles, which in turn will be used to map different
grades of weathered rock mass. Based on the above statements it can be specifically concluded that
electrical resistivity model can be used in getting more reliable information about the subsurface weathered
profile from unweathered granite bed rocks. The 2D electrical resistivity imaging techniques are carried out
to investigate the subsurface structure of the thick lateritic weathered mantle overlie at the granite
bedrocks in Srivaikundam. Aquameter CRM 500, 48 steel electrodes, 12 Volts battery, multi core cables to a
length of 240m and operated switching unit have been used for the data collection. Wenner electrode
configuration has been used for 2D electrical resistivity imaging studies. The preparation of the
pseudosection and data interpretation was carried out using RES2DINV Ver.3.56 software. The apparent
resisitivity measured was used to construct the pseudo section of the subsurface. The apparent resistivity
distribution pattern of the psedosection constructing from the 2D electrical resistivity imaging survey of
the subsurface delineated the weathered layer from the hard rock granite.The weathered layer generally
exhibits a low resistivity than the hard and compact rocks (Loke, 2004). By this resistivity contrast, the
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delineation of weathered profile can be easily made. The weathered rocks are developed on many kinds of
parent rocks by different weathering process. The 2D electrical resistivity imaging surveys were conducted
at the location (Fig.1), where the geology of the area is known from the outcrops and the mine sections
help to compare with the resistivity distribution with the weathered profiles and the hard rock terrain.
Four 2D electrical resistivity imaging surveys to the length of 8o m with the electrode spacing of 3, 6, 9, 12
and 15m were carried out in and around the granite mine. To the study 2D ERI technique the fault zone,
crystalline Granite and weathered soil were studied. The 2D ERI technique is a fast and cost effective
technique, which covers both perpendicular and straight changes in the subsurface resistivity Barker R.D.,
‘1989’ and Barker, R.D., 1990. This 2D technique is also applied for characterization of shallow subsurface
studies by Griffiths D.H. and (Barker R.D.,1993); (Dahlin,T. and Loke, M.H.,1998), (Loke, 2000), (Antony
Ravindran,201m, Antony ravindran et al 2012),. The Granite and karst topographys was studied by Olayinka,
2008, (Orowe.M. O et al 2008), (Oroware. A. 1. and Barker, 1Abdallah S. Al-Zoubi, 2007 et al), Zhou et al
2000 and 2002. (Figure.2)

DISCUSSION AND CONCLUSION

The profile 1 (Figure.3.1) trends E-W direction to a length of 150 m. The inversion displays the ranges by
resistivity values from 3.5 Ohm.m to 16 Ohm.m indicating that weather Soil or overburden material up to a
depth of 3.10m. The intermediate second layer exhibits resistivity values that ranges from 340hm.m to
1590hm.m represents the sheet like granitic rock. The high resistively zone of pseudo section with range of
resistivity 159-7310hm.m from a depth 5.41-10.71m indicate folded granitic rock mass.
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Figure.3.1 2D electrical resistivity imaging pseudosection along profile 1 shows the hard granite
rock and overburden rocks at Near Vallanadu, Thoothukudi District, Tamilnadu.

The profile 2 (Figure.3.2) trends E-W direction to a length of 1i5om. The inversion displays the ranges by
resistivity values from 3.5 Ohm.m to 16 Ohm.m indicating at weathered Soil or overburden material up to a
depth of 1.1om. The intermediate second layer exhibits resistivity values that ranges from 340hm.m to
1590hm.m represents the sheet like granitic rock. The high resistively zone of pseudo section with range of
resistivity 202-659 ohm.m from a depth 5.41-10.71m indicate folded granitic rock mass.
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Figure.3.2 2D electrical resistivity imaging pseudosection along profile 2 shows the hard granite
rock and overburden rocks at Near Vallanadu, Thoothukudi District, Tamilnadu.

The profile 3 (Figure.3.3) trends E-W direction to a length of 150 m. The inversion displays the ranges by
resistivity values from 3.1 Ohm.m to 16 Ohm.m indicating that overburden material up to a depth of 1.10m.
The intermediate second layer exhibits resistivity values that ranges from 340hm.m to 1590hm.m represents
the sheet like granitic rock. The high resistively zone of pseudo section with range of resistivity 202-659
ohm.m from a depth 5.41-10.71m indicate folded granitic rock mass.

; r -
Depth Iteration & Abs. erro a5

450
13

64
93

124
159
198

40

Irerse Model Resistiity Section
I BN B N 0 [ [ 0@ . ] S T ...
6.1 150 B’ 731 161 B 784 A
Resisinaty in ohm.m Unit electrode spacing 5.0 M.

Figure. 3.3 2D electrical resistivity imaging pseudosection along profile 3 shows the hard granite
rock and overburden rocks at Near Vallandu, Thoothukudi District, Tamilnadu.

Conclusion

The 2D Electrical Resistivity Imaging case study was explain the geological and subsurface condition of the
granite, weathered zones and partially weathered zone identified in near Vallanadu. The highly
weathered zone is demarcated with the range of resistivity from 31.4 to 84 Ohm.m. The intermediate zone
with water table is identified with the range of resistivity value from 84 to 136 Ohm.m at a depth of 5.6 m.
The granite rock zone is demarcated with the range of resistivity values from 366 to 978 Ohm.m. The
pseudosection shows the undulation of the granites structure at various levels. The 2D Electrical Resistivity
Imaging case study was explain the geological and subsurface condition of the granite, weathered zones and
partially weathered zone identified in the mining place of Srivaikundam. The high quality granites are
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exported in this place to other countries. The extension of mining field was carried out by 2D Electrical
Resistivity Imaging technique. The apparent resistivity contrast have easily to distinguish the hard and soft
rock in the study area. The following technique can be estimate quality and quantity of granite block in the
study area. The 2D ERI technique data was compared to the open cast mining data to give the suitable
result for the further mining in the study area.
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