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1- Introduction

Identifying the type of subsurface magnetic sources and their location are the main goals of interpreting magnetic
maps, and this issue is of great importance due to its application in geological and mining sciences. Magnetic
sources have different geometric and physical properties and are located at different depths (Kwan et al., 2018).
Since magnetic anomalies are caused by changes in the magnetism of crustal rocks, sedimentary rocks often have
minor magnetic effects, while minerals iron-rich igneous rocks often have high magnetic properties (Sehsah et al.,
2019). Magnetic maps show anomalies resulting from significant changes in a part of the magnetic mineral,
which exists inside rocks near the surface. Hence, accurate data interpretation of magnetic field data is much more
complex than other potential data interpretations. Therefore, magnetometric operations are one of the most
common geophysical methods used for exploration activities in various fields, especially the exploration of metal
deposits such as Au, Ag, Cr, etc. (Ekwok et al., 2019). The basis of the magnetometric method is to change the
magnetic susceptibility values of rocks and minerals, which is used to determine the scattering of magnetic
minerals due to lithological and structural changes (de Castro et al., 2014). Malayer-Esfahan mineralization zone
with a northwest-southeast trend is Iran's largest Zn-Pb mineralization belt with the sedimentary host rock. In
addition to Zn-Pb deposits in this zone, other deposits such as Cu, Cr, Au, W, etc. can be seen, which shows the
high potential of this zone in metal mineralization. Among the vital metal reserves in the Malayer-Esfahan zone,
we can mention Tiran and Irankuh mining areas with Zn-Pb mineral potential, Muteh deposit with Au mineral
potential, Cu well deposits with copper mineral potential, early Cretaceous tensile tectonics have led to the
formation of horst and graben basins in this area. However, many deposits Zn-Pb, Cu, W, and Au have been
deposited in the resulting graben basins (Rajabi et al., 2013). In this study, we investigate the potential of metal
deposits using airborne magnetic data and identify anomalies caused by the Earth's magnetic field in the Malayer-
Esfahan metallogenic zone.

2- Materials and methods

Identifying the type of subsurface magnetic sources and their location are the main goals of interpreting magnetic
maps, and this issue is of great importance due to its application in geological and mining sciences. Magnetic
sources have different geometric and physical properties and are located at different depths (Kwan et al., 2018).
Since magnetic anomalies are caused by changes in the magnetism of crustal rocks, sedimentary rocks often have
minor magnetic effects, while minerals iron-rich igneous rocks often have high magnetic properties (Sehsah et al.,
2019). Magnetic maps show anomalies resulting from significant changes in a part of the magnetic mineral,
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which exists inside rocks near the surface. Hence, accurate data interpretation of magnetic field data is much more
complex than other potential data interpretations. Therefore, magnetometric operations are one of the most
common geophysical methods used for exploration activities in various fields, especially the exploration of metal
deposits such as Au, Ag, Cr, etc. (Ekwok et al., 2019). The basis of the magnetometric method is to change the
magnetic susceptibility values of rocks and minerals, which is used to determine the scattering of magnetic
minerals due to lithological and structural changes (de Castro et al., 2014). Malayer-Esfahan mineralization zone
with a northwest-southeast trend is lIran's largest Zn-Pb mineralization belt with the sedimentary host rock. In
addition to Zn-Pb deposits in this zone, other deposits such as Cu, Cr, Au, W, etc. can be seen, which shows the
high potential of this zone in metal mineralization. The vital metal reserves in the Malayer-Esfahan zone are:
Tiran and Irankuh mining areas with Zn-Pb mineral potential, Muteh deposit with Au mineral potential, Cu well
deposits with copper mineral potential, early Cretaceous tensile tectonics have led to the formation of airborne
geophysical surveys have been prepared and interpreted by the geological survey and mineral exploration of Iran
(GSI) using three methods of magnetometry, electromagnetism and radiometry. The undeniable advantages of
airborne geophysical sampling have made this method an efficient and fast method today.

In these methods, large areas are sampled at an acceptable speed. Airborne geophysical sampling is performed by
measuring devices mounted on a helicopter or aircraft. In an airborne project, the effect of long-term changes in
the magnetic field on the airborne magnetic data will be visible due to the large area covered and harvested at
different time intervals. Airborne magnetic surveys in the study area, between 1974 and 1977, were carried out by
Texas Air Services and under the supervision of the geological survey of Iran, with a distance of 7.5 km and 40
km of control lines. The magnetometer used in this harvest was Cesium vapour with a sensitivity of 0.02 nT
(nanotesla). Since part of the study area is covered with alluvium and in some areas, the nature of lithology and
erosion makes it challenging to observe geological structures directly; therefore, some of these obstacles can be
overcome by processing airborne magnetic data. The output of magnetic data for interpretation is usually shown
in contour maps or profiles and can be used to display and isolate anomalies through filtering.

The study area consists of 25 1:100,000 geological sheets including Aligoudarz, Arak, Ardal, Borujen, Boroujerd,
Chadegan, Dehaghan, Delijan, Esfahan, Fereydun Shahr, Golpayegan, Izad khast, Khondob, Kuh dehgh, Kuh
Dena, Mahallat, Malayer, Meymeh, Najaf-Abad, Riz lenjan, Semirom, Shahr -e- Kurd, Shazand, Shahreza and
Varcheh that 64069 data collected from the study area were analyzed. In this study, using the airborne magnetite
data of the Malayer-Esfahan mineralization zone, a map of the total intensity of the magnetic field in the region
was prepared. Then, using the values of 51.09° for the inclination angle and 4.1° for the magnetic deflection
angle, reduce to the pole (RTP) filter was applied to the total field strength map to return the data to the Earth's
magnetic field conditions at the North Pole. Then filters were applied to the RTP map to separate the anomaly
from the background. In order to process and interpret the airborne magnetic data qualitatively, Oasis Montaj
software version 6.4 and ArcGIS version 10.8 have been used. Horst and graben basins in this area. However,
many deposits Zn-Pb, Cu, W, and Au have been deposited in the resulting graben basins (Rajabi et al., 2013). In
this study, we investigate the potential of metal deposits using airborne magnetic data and identify anomalies
caused by the Earth's magnetic field in the Malayer-Esfahan metallogenic zone.

3- Discussion and conclusion

Using reduction to pole (RTP) filters, signal analytical and vertical derivatives were processed, and airborne
magnetic data were interpreted. The map derived from the vertical derivative is considered the final map to
identify anomalies resulting from airborne magnetic data. Due to the sedimentary nature of the Malayer-Esfahan
area and the fact that the minerals in the rocks of this area usually have low magnetic properties, the anomalies
obtained from the airborne magnetic data showed a relative overlap with the Zn-Pb deposits in the area.
Therefore, the anomalies obtained in this study can be used to identify iron reserves other than Zn-Pb in this area.
The igneous mass in the northwestern part of the study, an area with high overlap anomalies obtained from the
vertical derivative, indicates that this is due to minerals with high magnetic properties. Anomalies resulting from
the vertical derivative filter with iron deposits more than Zn-Pb deposits such as Shams-Abad and Akhtarchi Fe
deposits, Astaneh and Muteh Au deposits, and Rousht W deposits, Ghaleh-Arab Cu deposit, Ahangaran Zn-Pb
deposits, Saleh-Payghambar, Ab-Bagh, Dardahaneh, Khan-Abad, Lakan, etc. show overlap. In general, the results

OMOoM

503



Autumn 2022, Vol 12(3): 502-519 Adv. Appl. Geol. ﬂ‘r“

Shabkd Chamran Universiry of Ahvaz

of this study showed that in the northwestern, central, and southeastern parts of the Malayer-Esfahan metallogenic
zone, there are new and hidden anomalies that can be used for sampling promising mineral areas by sampling and
spectroscopy.
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Fig. 3. (a) View of mineralization vein with diorite quartz host rock in Borujerd intrusion and (b) View of
mineralization vein in Rusht intrusion.

(Rajabi et al., 2012; Momenzadeh et al., 1979) liol - O g ;0 HinSS g Wb (55, 9 oy olae Slasive -V Jgax
Table 1. Zn-Pb, Au, and W index deposits in Malayer-Esfahan zone (Rajabi et al., 2012; Momenzadeh et al., 1979).

Deposits Ahangaran Emarat Irankuh Muteh Rusht
Mining
Feature district
Host rock Dolomite, Limestone, Carbonate Metamorphed Granite,
Sandstone Shale rock limestone, Granodiorite
Marble
Host rock age Early Early Early Jurassic- Triassic-Jurassic
Cretaceuos Cretaceuos Cretaceuos Cretaceuos
Mineralization Galena, Pyrite, Sphalerite, Sphalerite, Quartz, Pyrite, Quartz,
(Main) Chalcopyrite, Galena, Pyrite, Galena, Chalcopyrite Tourmaline,
Pyrrhotite, Chalcopyrite Pyrite, Chalcopyrite,
Hematite Marcasite Scheelite,
Bismuth
Metal elements Pb, Zn, Au, Ag, Pb, Zn Pb, Zn, Ag, Au, Ag, W, W, B,
Fe Fe Mo, Cu, Pb, Zn +*MoxMnzFe
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Fig. 4. Map of the intensity of the total magnetic field of the Malayer-Esfahan metallogenic zone.
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Fig. 5. Intensity map of the total magnetic field of the earth after applying RTP filter for Malayer-Esfahan zone.
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