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Magnetotelluric investigations have been carried out in the Garhwal 
Himalayan corridor to delineate electrical structure of the crust 
along a profile extending from Indo-Gangetic Plane to Higher 
Himalayan region in Uttarakhand, India. The profile passing 
through major Himalayan thrusts: Himalayan Frontal Thrust 
(HFF), Main Boundary Thrust (MBT) and Main Central Thrust 
(MCT), and is nearly perpendicular to the regional geological 
strike. These Himalayan thrusts are broadly parallel to each other, 
steeper near surface and become shallow with the depth until they 
merge with the detachment surface. The main tectonic elements 
of Garhwal Himalayan region have an average strike of NW-SE
(Khattri 1992). Magneto-variation (MV) studies (Arora et al 1982), 
were carried out over a rectangular array of 24 stations in the 
Siwalik Himalayan region, indicated the presence of a conductive 
anomaly, which they interpreted as an extension of the Aravallis 
and referred to as Trans Himalayan conductor. Subsequently, 
MT investigations were carried out by Gupta et al (1994) in the 
Siwalik region over 150 km long Mohand - Ramnagar profile to 
determine the thickness of Siwalik sediments. They recorded MT 
data in the frequency range 0.01–100 Hz using short period MT 
system and estimated geoelectric strike of N 800 W on the basis of 
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simple rotation of impedance tensor
We have conducted a Broadband MT survey in the Garhwal 

Himalayan corridor during 2004-06, data were recorded in the 
frequency band 1000 - .001 Hz. The locations of the 44 stations 
are shown in figure 1. The paper presents the electrical structure of 
the crust along the profile inferred from the 2D smooth inversion 
of MT data.

The recorded time domain data were transformed to the 
frequency domain impedance tensor and subsequently used 
to determine intrinsic dimensionality and directionality of the 
geological structure with respect to the geographical coordinate 
system. We have used Groom and Bailey (1989) tensor 
decomposition as implemented by McNeice and Jones, 2001 
in strike code provided by Alan G. Jones. The decomposition 
analysis suggests an average strike direction of N 700 W for entire 
profile. The measured responses are rotated in the estimated strike 
direction to obtain TE and TM response for inversion.

Smooth inversion of only TE mode, TM mode and joint 
TE and TM responses have been done so as the final model 
incorporates the important features of both TE and TM responses. 
The main results are given in figure 2 which presents (i) 2D 
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smooth geoelectric model obtained from the joint inversion of TE 
and TM responses (ii) the local seismicity (hypocenters) plotted as 
circle in the electrical model, (iii) elevation profile, (iv) locations 
of 27 MT sites, used for 2D inversion, indicated by vertical bar, 
(v) the major Himalayan thrusts.  

The electrical model shows a shallow conductive structure 
( ) mainly confined in the southern part of the profile 
located in Indo-Gangetic Plane (IGP) and Lesser Himalayan 
(LH) region. The conductive structure is extended to a depth of 
6 km. Geologically, the zone corresponds to the loose sediments, 
mollasse of the Miocene and younger age, transported from Higher 
Himalayan region. Resistive structure ( ) underneath 
the near surface conductive sediments is interpreted as electrical 
image of the Indian crust.  Low resistivity ( ) zone present 
below MCT. This zone is a typical example of low resistivity 
zone in mid crustal region invariably observed in Himalayan 
region. This zone also appears to coincide with the location of 
hypocenter of local earthquake. The conducting zone appears to 
be related with the strain accumulation zone in Himalayan region 
for future earthquakes. This conductive zone is analogous to the 
similar conductive zone reported in the central Nepal – Himalaya 
profile (Lemonnier et al. 1999). The MCT zone falls in high heat 
flow area, majority of hot spring are concentrated around this 
zone, might be associated to this low resistivity zone. Resistive 
feature underlying the low resistivity zone in mid crustal depth is 
interpreted as the electrical image of north dipping Indian Plate. 

FIGURE 2. 2D resistivity models of Roorkee-Gangotri profile in Garhwal Himalaya corridor with (i) elevation profile on the top, (ii) 2D smooth geoelectric model 

obtained from the joint inversion of TE, TM responses (iii) the local seismicity (hypocenters) locations plotted as circles in the model, (iv) locations of 27 MT 

sites indicated by vertical bar, (v) the major Himalayan thrusts (HFT, MBT, MCT).
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