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3D MT IMAGING NORTHERN TIEN SHAN FAULT ZONE BASED ON ANN INVERSION OF THE MAGNETOTELLURIC DATA
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Magnetotelluric data collection was arranged in four profiles crossing two major E-W trending faults, which bound the Kyrgyz Range to the foreland Chu Basin. The data were measured in 45 locations at 47 periods ranging from 0.06 s to 1585 s and covered the area bounded by latitudes 42.6 and 42.9 ((N) and longitudes 74.0 and 75.1 ((E). The data analysis was carried out using the Bostick transformation of the apparent resistivity determinant. In order to get the idea about 3D resistivity distribution in the studied area the artificial neural network (ANN) inversion was carried out successfully applied earlier to the reconstruction of the fault macro-parameters [Spichak, Popova, 2000; Spichak et al., 2002]. The ANN was based on the backpropagation technique and consisted from two hidden layers with the number of neurons optimized so that to provide the best fitting to the teaching data. After teaching the ANN was used in order to reconstruct the resistivity structure in the studied area. The preliminary 3D model is very resistive in the South-East part and becomes more conductive in the North-West direction. In particular, a very conductive zone with the resistivity less than 10 Ohm.m is detected at the depths 3-5 km around the location of the temperature well Chaldovar-2P. ANN taught by the MT data was used further in order to estimate the correlation between the resistivity distribution, on the one hand, and the seismic velocity, on the other hand. To this end the resistivity values were forecasted in the locations of the two longitudinal and two latitudinal profiles, where the P and S wave velocities were measured earlier [Ghose et al., 1998]. The results of the ANN analysis indicate a good correlation between the resistivity and P wave velocity distributions along two profiles crossing the faults. Finally, a correlation between the bulk resistivity and the density of the earthquake hypocenters detected in this area was estimated. It was found that for 57 elementary domains surrounding the hypocenters’ locations the correlation ratio reaches 0.79.     
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