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Summary

MT data inversion suffers from the non-uniqueness problem of its solution. The problem rises due
to the non-linear relations between transfer functions and EM fields, employed in MT exploration,
and also the limited number of imprecise data points. In most common MT inversion algorithms,
this problem is solved by introducing the smoothest model constraint (®m) to the inversion
objective function: E(m)= ®d+ t ®m

However, in situations where geological and previous geophysical data (ex. well-log and seismic
data) confirm the presence of uniform subsurface structures detached by sharp boundaries, the
implementation of the smoothest model constraint can lead to unrealistic geological results. In this
study we investigate how the application of tear zone and sharp boundary inversions could improve
the interpretation of MT data? For this purpose, four synthetic models were considered and their
MT responses were calculated using a finite element forward modeling approach (Wannamaker et
al 1986) and contaminated with noises. In the next step, they were employed as input data through
smoothest model, tear zone and sharp boundary inversion procedures.

The results indicate that the incorporation of other geophysical data in the inversion starting model
as tear zones and sharp boundaries, allows accurately measuring the space of the model parameters
and obtaining more precise results. We applied a multi-site- multi-frequency approach of Mc-Neice
and Jones (2001) for dimensionality and strike analysis as well as to separate and remove galvanic
distortions (twist and shear angles) and contaminated impedance responses of the regional
geoelectric structure. The method employs a least square approach to fit the measured data with a
seven-parameter model describing strike direction and telluric distortion parameters. The results
show a clear minimum in RMS for a strike angle of zero degree (figure8). Shear angles lie
predominantly within the range of [-45°, 45°] (left column in figure 9) and the observed twist
angles fall mostly within the range of [-60°, 40°] (right column in figure 9). Then, we applied the
smoothest model, tear zone, and sharp boundary inversions for data modeling and interpretation
whose results are presented in the figures (10), (11) and (12), respectively. We can effectively
derive three alternative classes of models from magnetotelluric (MT) data.

The results are consistent with the conceptual model presumed for a high enthalpy geothermal
region. Unaltered surface rocks and porous Basalt exhibit a high resistive overburden underlain by
relatively more conductive Paleozoic sediments. In deeper parts, a common signature of
hydrothermal systems appears and resistivity increases beneath a highly conductive clay cap
(feature C3). An oblique conduit (feature C2) dipping to the northwest of the Moil valley connects
the surficial clay cap with a deep conductor (feature C1). The conduit (feature C2) is parallel to the
prevalent direction of faults and fractures of the area and shows that the linear structures constitute
pathways where convective fluid flow can take place. The absence of this feature beneath the
profile PO3 shows that the lateral extension of the geothermal reservoir is limited to the west of
profile PO3.
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