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Abstract 
Groundwater is a very important component of water resources in nature. Since the demand of groundwater increases with population growth, it is necessary to explore groundwater more intensively. In order to determine the existence of usable groundwater for irrigation and drinking purposes in Mahapalipuram, 2D resistivity imaging technique was utilized. The 2-D resistivity imaging technique utilized the Wenner-Schlumberger electrode array configuration because this array is moderately sensitive to both horizontal and vertical structures. The surveys were carried out using W-4 of WTS Ltd, China. The survey is employed with resistivity meter, multicore cable, multi electrodes with wenner and schlumberger array configuration respectively. The collected resistivity data were interpreted using by Res2DINV original software. Three lines were surveyed for groundwater delineation purpose. The length for each survey lines is around 260 meters. At Mahapallipuram, the survey site shows the existence of groundwater. It is indicated by the resistivity values about 10-100 ohm-m. The maximum depth of investigation survey is 39meters. In general the results show that the subsurface is made up of alluvium and clay and the high resistivity values of more than 1000 ohm-m near the surface is due laterite and the end of the depth can be interpreted as mixture of weathered material or bedrock. 
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Introduction
The Mahapallipuram site is a study area and a part of the Chennai out skirts. The study area is located in N 40°69. 92’ and E 13°98. 250’ of Tamil Nadu. Its water supply need is partly met from surface and partly from groundwater. Hence both quantity and quality of groundwater are very important for domestic purpose. But the groundwater quality in study area varies widely from good to moderate. The main aim of the study involves the groundwater investigation using Vertical Electrical sounding and 2D electrical resistivity imaging study in the Mahapallipuram area. The study area is underlain by the geological formations ranging from Archeans to recent. Most of the geological formations are concealed and overlain by the recent alluvium. Few exposures of Archean age are met with the south of Chennai. Most of the surface layer is covered by laterite and calcareous layer with granite are occurred in the study area (figure 1).

Material and Method 
The data were collected from the field survey which is stored in the memory of mainframe of W-4. The stored data is transferred using USB cable to PC or Laptop from the equipment. The collected data is processed using the Res2Dinv original software. The topographical corrections were carried out in the survey. This is the most effective technique to get reliable information in the field and gathered resistivity pseudo section.
  
Topographic survey is carried out in the five chosen landslide zones by using total station. Total station measures the angles (horizontal and vertical) and distances (horizontal distance and slope) from the instrument to corresponding to the survey line. 2D Geo-electrical Resistivity Imaging (Tomography) study has been conducted in Mahapallipuram region.

Using 2D ERI technique, the fault zone, weathered gnessic rock and weathered soil were studied1,2,3,4. The 2D ERI technique is a fast and cost effective technique, which covers both perpendicular and straight changes in the subsurface  resistivity5-6. This 2D technique is also applied for characterization of shallow subsurface studies by8,7,9,10 (figure 2). The data collection was carried out with the help of electrical resistivity imaging system, multi-core cables, steel electrodes and Res2DINV software. 

The image of pseudo section is constructed on the basis of the apparent resistivity data and provides a simple image. It is not representing the true distribution of intrinsic resistivity, rather gives a very approximate picture of the true subsurface resistivity5,11-13. The Gauss-Newton is the popular general geophysical inversion technique14. 

This technique has developed a fast and versatile implementation of the smoothness - constrained least squares inversion. This inversion technique is a powerful and effective means of processing pseudo section by using RES2DINV Ver.3.56 Software, by which the contoured image of true depth and formation resistivity are prepared.
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Figure-1
Location map of the study area
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Figure – 2
Field work carried out at Mahapallipuram

Results and Discussion
2D Electrical Resistivity Imaging Pseudosection: The profile 1 trends NW-SE direction to a length of 140m. The upper part of the layer reveal as weathered soil. The inversion resistivity values are obtained from 1 to100 ohm.m in intermediate layer. This indicates freshwater zone at a depth of 10m in the study area while the moderate gneissic profile is located in 100-650 ohm.m. The lower part of the layer represents granite which is evident from the range of high resistivity varying from 5506to 14488 ohm.m respectively (figure 3).

The profile 2: Maximum length of second profile is 140 m and imaging depths of 39.2m. The study reveals the range of resistivity  about 120 ohm.m  which clearly indicates the ground water zone well recharged from the surrounding area. The intermediate layer 383-595 ohm.m indicates the weathered gnessic rock. The hardrock are identified with high resistivity ranging from 313 to 2043 Ohm.m. (figure 4).
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Figure -3
2D electrical resistivity imaging pseudo section depicts the distribution of Groundwater in the field of Mahapallipuram
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Figure-4
2D electrical resistivity imaging pseudo section depicts the distribution of  Ground water in the field of  Mahapallipuram.
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Figure.5
VES data compared with 2D ERI data


The profile 3 (figure 5) The high resistivity zones of bed rock is identified at a depth of 14m to 40m. The low resistivity zone of circled image indicates the groundwater zone in the study area.

Conclusion
The analyses of the pseudo section along the profiles one to three clearly show three broader divisions viz., dry zone; fresh water mixed sandy, clay sands and hard rock enriched soil zone14-18. The 2D Electrical Resistivity Imaging technique is used to identify the groundwater in the study area. The soil, water and bed rock depth was clearly delineated for their lateral and depth wise extension by the resistivity contrast technique from the pseudo sections. The vertical electrical resistivity sounding investigation held with in the premises of site fairly undulated subsurface geological condition. The alluvium sediments predominantly occur in the study area. The hard indurate gneissic rock with calcareous sandstone at a depth of around 39m. The open well and drilled bore well data were compared to 2D ERI pseudo section. The study area is fully recharged groundwater from surrounding sources but below the subsurface is very hard in the depth of 50feet. The 2D Electrical Resistivity Imaging technique is a useful tool for subsurface groundwater investigation study in Mahapallipuram region. Since, the study area is situated in sedimentary and igneous rocks; the maximum recorded apparent resistivity in this terrain is 1275 Ohm-m and the resistivity range for the conductivity zone is arbitrary fixed as100 0hm.m indicates fresh zone in the study area. 
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