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Abstract: Cu-Mo porphyry deposit of Aliabad Damak is located at 35 km southwest of Taft in Yazd
province, Iran. A detailed exploration of this deposit has been carried out. The indications of mineralization
on the surface can be seen as veins and contaminations of malachite - azurite with some pyrite and
chalcopyrite, rarely chalcocite and covellite. The mineralization took place as stock work texture and
scattered distribution. The hydrothermal solutions due to Aliabad's semi-deep intrusive body, in addition to
copper mineralization, have caused severe alteration of granite and cretaceous sedimentary-volcanic units.
While the phyllic alteration has the largest extent, no outcrop of potassic alteration has been observedin the
study area yet. Argillic and propylitic alteration zones are also observedin and around the phyllic alteration.
According to the drilling wells in the area, potassic and propylitic alterations can be observed inside and
around the phyllic alteration in depths. Magnetic and IP/RS (with rectangular and pole-dipole array) surveys
have been performed in the studied area. In this research, we tried to adapt the different alteration zones to
geophysical anomalies. In studied area phyllic alteration zones have weak magnetic anomalies, propylitic
alteration zones are associated with mild magnetic anomaly and argillic zones do not have any sign of
magnetic anomalies. The relation between different alterations and chargeability and resistivity anomalies
was investigated in this study. Phyllic alteration zones show low resistivity and high chargeability, potassic
alteration shows high resistivity and low chargeability and propylitic alteration zones represent moderate
resistivity and chargeability.

Keywords: Aliabad Damak, magnetic anomaly, IP/RS, alteration zones.

INTRODUCTION

Magnetic anomaly patterns can be used as a tool for mapping lithology, metamorphic zones, and
hydrothermal alteration systems, as well as identifying structures that may control the passage of magmas
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or hydrothermal fluids associated with mineralisation. Reliable geological interpretation of mineralised
systems requires an understanding of the magmatic, metamorphic and hydrothermal processes that create,
alter and destroy magnetic minerals in rocks. Predictive magnetic exploration models for porphyry copper
and iron oxide copper-gold (IOCG) deposits can be derived from standard geological models by integrating
magnetic petrological principles with petrophysical data, deposit descriptions, and modelling of observed
magnetic signatures of these deposits. Even within a particular geological province, the magnetic signatures
of similar deposits may differ substantially, due to the differences in the local geological setting [1].

Expect to see the intensity and type of alteration reflected in resistivity anomalies, with the lowest
resistivity centered on sericitic alteration that is developed in zones of most intense fracturing and fluid
flow [2]. The dispersed nature of sulfide minerals in porphyry systems is particularly suitable for induced
polarization (IP) methods [3]. Indeed, the IP method was originally developed for the exploration of porphyry
copper deposits [4] and still is commonly used. Induced polarization is a complex phenomenon. In simplest
terms, IP anomalies reflect the ability of a mineral, rock, or lithology to act as an electrical capacitor. In
porphyry copper deposits, the strongest IP responses correlate with quartz-sericite-pyrite alteration [2].

Cu-Mo porphyry deposit of Aliabad Damak is located at 35 km southwest of Taft in Yazd province, Iran.
The hydrothermal solutions due to Aliabad’s semi-deep intrusive body, in addition to copper mineralization,
have caused severe alteration of granite and Cretaceous sedimentary-volcanic units. Magnetic and IP/RS
(with rectangular and pole-dipole array) surveys have been performed in the studied area. In this research,
different alteration zones have been adapted the to geophysical anomalies.

METHODS

A detailed exploration of Cu-Mo porphyry deposit of Aliabad Damak has been carried out. In another
study, geology, petrography, alteration, and mineralization of the Aliabad Damak copper ore deposit have
been investigated. In order to prepare a 1:1000 scale of geological, alteration and topographic map, as well
as surveying of petrography and mineralization, 114 samples, for laboratory studies, were taken from the
rocky - mineralized outcrops of the region, that 70 samples were selected and studied. Also, remote sensing
studies using Landsat 8 and ASTER images in this area have been conducted to investigate alterations.
The results of remote sensing studies are presented. Magnetic and I[P/RS (with rectangular and pole-dipole
array) surveys have been performed in the studied area. Geophysical data have been interpreted according
to detailed studies of geology, alteration, mineralization, and surface and subsurface geochemistry, and
has been investigated the relationship between the results of the interpretation of geophysical data and
alterations.

FINDINGS AND ARGUMENT

Remote sensing has been used as a preliminary survey of regional alterations. The best results from
the classification of OLI sensors are related to the supervised classification using the Support Vector
Machine, which shows a total accuracy of 95.3% and a Kappa coefficient of 0.93. Using ASTER images,
the highest accuracy in artificial neural network method was obtained with a total accuracy of 96.07% and
a Kappa coefficient of 0.94. Magnetic and IP/RS (with rectangular and pole-dipole array) surveys have
been performed in the studied area. In studied area phyllic alteration zones have weak magnetic anomaly,
propylitic alteration zones are associated with mild magnetic anomaly and argillic zones do not have
any sign of magnetic anomalies. Relation between different alterations and chargeability and resistivity
anomalies was investigated in this study. According to Figure 1 and Figure 2, it can be concluded Phyllic
alteration zones show low resistivity and high chargeability, potassic alteration show high resistivity and
low chargeability and propylitic alteration zones represent moderate resistivity and chargeability.
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Figure 1. A: Map the values of electrical resistivity for rectangular arrays, B. Map the values of induced polarization
with a rectangular array

CONCLUSIONS

According to the magnetic interpretation in the study area, four separate anomalies were identified. In
studied area phyllic alteration zones show weak magnetic anomaly, propylitic alteration zones are associated
with mild magnetic anomaly and argillic zones do not have any sign of magnetic anomalies. Geophysical
studies have been done with induction polarization methods (IP/RS) in rectangular arrays and dipole-dipole
arrays. The results of the interpretations of raw data and processed geophysical data of the deposit area can
be summarized as follows: Phyllic alteration zones represent low resistivity and high chargeability, potassic
alteration display high resistivity and low chargeability and propylitic alteration zones represent moderate
resistivity and chargeability.
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Figure 2. A: Resistivity Modeling of DD-1 profile. B: IP Modeling of DD-1 profile. C: Resistivity Modeling of PD-2
profile. D: IP Modeling of PD-2 profile. On each profile, the position and alteration of each borehole are shown
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