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Abstract: In this study, processing and interpretation methods in remote sensing such as visual and
spectral analysis have been performed on the ASTER (advanced spaceborne thermal emission and
reflection radiometer) data from northeast of neyriz area, and as a result, the alteration zones in the area
have been identified. Then, the results of magnetometric data, using geological information, alteration and
mineralization from the have been interpreted. The emergence and expansion of a measuring instrument
for geological and mineralogy in the field of mine mineral resources in recent decades are due to the
importance of this industry. The study area is located in the northeast of neyriz and near the village of Ghori
in Fars province. Geologically, the units of the study area are located in the zone-Sanandaj-Sirjan and with
the general northwest-southeastern trend.

Keywords: Remote Sensing, Magnetometric, ASTER, Neyriz, Ghori.

INTRODUCTION

Development of advanced tools in remote sensing and geophysical exploration during recent decades
indicates the necessity and importance of these tools in industry. The Advanced Spaceborne Thermal
Emission and Reflection Radiometer (ASTER) is an advanced multispectral satellite imaging system that
has created new opportunities for the mapping of geological structures and detecting certain alteration
minerals or assemblages [1]. In this paper, ASTER sensor imagery and magnetometric data have been used
in order to determine alteration zones, analyze mineralization system and identify the hidden mineralization
in northeast of neyriz located in the north of the province of Fars. For this purpose, a variety of image
processing methods are used. magnetometric method have an important role for exploration of metallic
ore deposits. To achieve good results from these methods as well as minimizing the noise in the study area.

Methodology and Approaches

The study area is located in the northeast of Fars province and in the northern half of the city of Neyriz.
In this study, using first-order data from an ASTER sensor of type-1A, which was used in 2007, was first
used by using remote sensing methods including spectral analysis of color combinations and bandaging
with software The ENVI, which carried out the ASTER data, the alteration zones associated with iron
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mineralization were identified in the region. In the next step, the geomorphic data of ground magnetic
measurement in the study area has been used and has been applied to the processing and analysis of ground
magnetic magnetization data using OasisMontaj software. Finally, with the simultaneous use of both major
exploratory data, significant areas of iron ore mineralization have been identified and investigated within the
study area. In summary, in order to identify alteration zones, image processing methods such as FCC (false
color composite), BR (band ratio), PCA (principal component analysis), LS-Fit (linear band prediction)
using ENVI software were applied on the ASTER images from the study area. After Data processing and
interpretation is done using magnetometry.

FINDINGS and CONCLUSIONS

In terms of economic geology, in the Sanandaj-Sirjan zone, there are numerous reserves of iron
mineralization. The important iron ore reserves in this zone can be noted that the Gol-Gohar iron ore
geological units Gol-Gohar iron ore schists, metamorphic sandstone, quartzite, and metamorphic masses
are diabasic. The RGB color combination (123) has been processed on ASTER sensor data, and the
interpretation of the studied area with respect to field geological information in the region is such that
iron-metallurgical units are observed in dark blue. The color composition (468) RGB was processed on
ASTER sensor data, and the interpretation of the studied area is due to the field geological information in
the region. ASTER False color composite 468 (RGB) images typically show argillic- and phyllic-altered
rocks as red tones, and propylitic-altered rocks as green tones due to Al-O—H (centered at ASTER band 6)
and Fe—,Mg—O-H (centered at ASTER band 8) absorption features, respectively [2]. Figure 1 ASTER false
color composition RGB 468 shown on the northwest neyriz area. In this image, rockswith phyllic (serecitic)
and argillic alteration are enhanced with red color, and green color shows rockswith propylitic alteration.
Band Ratio is the image processing method that involves dividing a band into another band. The bonding
method with a mathematical ratio of Band 3 / Band 1 and Band 5 / Band 4 ratio was also applied to ASTER
sensor data. The ratio (Band 5 + Band 7) / Band 6 was applied to the ASTER sensor data, as presented in
the figure, bright pixels showing sericite, muscovite, Illite and smectite minerals. As seen in all processed
ASTER data, the anomalies of numbers A, B, C, and D differ from other geological units in the study region.
Ground magnetic field data were collected using GEM magnetometer with a distance of 160 meters and a
distance between 40-meter margin points. Using methods of ground magnetic processing, many methods
were used to identify the sources. In the study area, we were able to identify four anomalies under the
ground that it is very important. The geological structure of these anomalies is Northwest-South East. Rock
magnetic properties provide critical new interpretation of these magnetic anomalies [3]. Fe ore deposits
present distinct field relationships, textural characteristics and compositions, depending upon the formation
mechanism [4]. Investigation on formation mechanisms may also provide an important exploration tool
for locating associated mineral deposits other than iron, and it could contribute to a better understanding
of the systems in which these deposits were formed [5]. Anomalies A and anomalies B are related to
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Figure 1. ASTER false color composition RGB 468 shown on the northwest neyriz area. In this image, rockswith
phyllic (serecitic) and argillic alteration are enhanced with red color, and green color shows rockswith propylitic
alteration
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two geological dikes with a lower depth than other anomalies. Anomalies C and anomalies D are much
larger and longer. And they have an important source at high depths. According to the results of method
Analytic Signal and method Vertical Derivative, we were able to identify the edges of these anomalies
Figure 2 total anomaly map shown on the northwest neyriz area. In this study, according to remote sensing
studies and ground magnetic studies, four anomalies have been discovered. In both methods, the results are
consistent with each other. In fact, the anomalies A, B, C and D in the remote sensing method overlap with
the anomalies A’, B’, C ‘and D’ in the method of ground magnetization. The most stable changes in the
magnetic field in all magnetometric analyzes are related to the C ‘and D’ anomalies.
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Figure 2. Total anomaly map shown on the study area
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