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Visible near infrared and shortwave infrared (VNIR-SWIR, 350 to 2500 nm) reflectance spectra obtained from an
analytical spectral device (ASD) have been used to define alteration zones adjacent to porphyry copper deposits
(PCDs), in the central part of Kerman magmatic arc, SE Iran. The spectral analysis identified sericite, illite,
halloysite, montmorillonite, dickite, kaolinite, pyrophyllite, biotite, chlorite, epidote, calcite, jarosite, and iron
oxyhydroxides (e.g. hematite, goethite) of hydrothermal and supergene origin. Identified alteration zones are
classified into six principal types namely phyllic, phyllic/propylitic, propylitic, potassic, argillic and advanced
argillic. The iron oxide minerals in the oxidized zonewere also identified using spectral analysis. Results of spec-
tral analyses of samples are consistent withmineralogical data obtained from X-ray diffraction (XRD) and petro-
graphic studies. Spectroscopic studies by ASD demonstrate that this tool is very useful for semi-quantitative and
cost effective identification of different types of alteration mineral assemblages. Furthermore, it can provide a
valuable tool for evaluating aerial distribution of alteration minerals while coupled with remote sensing data
analysis.

© 2014 Elsevier B.V. All rights reserved.

1. Introduction

One of themost important characteristics of porphyry copper deposits
(PCDs) is the type and distribution pattern of alteration zones which
could be used for screening and recognizing these deposits. Conventional-
ly, characterization of alterationminerals is done by laboratory-based an-
alytical techniques such as petrographic microscopy, X-ray diffraction
(XRD), scanning electron microscope (SEM), and electron microprobe
(EMP) (Bishop et al., 2004; Cathelineau et al., 1985; Ducart et al., 2006).
These techniques are costly and time consuming, require sample prepara-
tion and more labor force. Conversely, spectroscopic measurements
which could be implemented in the laboratory or in the field and via
the aircrafts and satellites provide information aboutmineral composition
of altered rocks with lower costs and shorter times. They can easily and
rapidly identify many of the alteration minerals that are keys for identifi-
cation of porphyry copper deposits (PCDs). Infrared spectroscopy is a long
established analytical technique for identification and quantitative

analysis of the complex mineral composites present in various rocks
and for analyzing different sampling media including outcrops, hand
specimens, and core and drill chips, all with little or no sample prepara-
tion (Calvin et al., 2005, 2010; Clark, 2004; Hunt and Ashley, 1979;
Huston et al., 1997; Kerr et al., 2011; Longhi et al., 2001; Salisbury et al.,
1991; Schaepman et al., 2009; Thompson et al., 1999; Velasco et al.,
2005; Yang and Huntington, 1996). Despite this ability field spectroscopy
was generally not used as a standard tool formineral exploration and sci-
entists had to clearly demonstrate its practical applicability inmeeting the
demands of exploration projects. In order to prove the utility of spectros-
copy a number of successful case studies with documented XRD and pet-
rographic studies, combinedwith accurate field context should be carried
out.

One of the important areas for exploration of porphyry copper
deposits in the world is situated in the Central Iranian Volcanic
Belt (CIVB). Although many of the known porphyry Cu deposits like
Sarcheshmeh (Waterman andHamilton, 1975),which is oneof the larg-
est porphyry copper deposits in the world, are situated in this belt, rare
publications are available on characteristics of alterationminerals at this
area using spectroscopic study. Different methods have been used pre-
viously to identify the distribution of hydrothermal alteration minerals
in this belt at the regional and local scales; particularly useful are the
published works on the applications of remote sensing spaceborne
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