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Abstract

The magnetic prospecting is an important geophysical method which is used to explore
subsurface oil traps, minerals and any hidden geological feature such as intrusives and
faults. In mining exploration, this method is often used to detect magnetic anomalies due
to the variations in magnetic concentration by measuring in magnetic intensity of
minerals, in particular, during the early stage of mineral exploration. Using magnetic
maps, appropriate locations of exploration wells can be determined. The main objective
of this research was to explore Ojatabad iron deposit which is located in 1% km of east-
north of Semnan. The field measurements were performed at VY« « stations with a spacing
of Yo meter along Y1 profiles. The profiles were spaced Y+ meters apart. After a few
corrections made on observed data, the total intensity map of the prospecting area was
prepared. As the measured magnetic data is due to the regional effects and local
subsurface anomalies, it is essential that some methods to be used to reduce the effects of
the regional anomaly result from topographic or lithologic changes associated with
basement. For anomaly separation purpose, different filtering methods consisting of
upward continuation, downward continuation, trend surface and second vertical
derivative were used to eliminate the effects of regional anomalies and to enhance the
local anomalies, which are interested in mineral exploration. Furthermore, reduction to
the pole was used to remove the effects of non-vertical magnetization. To perform the
required calculations and to produce the residual anomalies maps, a commercial
computer-based software called Modelvison Pro was used. The residual anomaly maps
show eight major anomalies in the study area. Using Modelvision Pro software, two and
three dimensional modeling was carried out to obtain some information about the
geometrical and physical properties of the magnetic anomalies in detail. The results
obtained from the modeling process showed that these magnetic anomalies are located in
shallow depths ranged from '+ m to AY m approximately. It was further found that the
anomalies A, C, D and F with higher magnetic susceptibility values more likely contain
higher percent of magnetite (FerO:). Other detected anomalies have more hematite

(FCYO\‘).



