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ABSTRACT

Hydrothermal alteration is one of the most important steps in the exploration of precious
ore deposits. In this study, it is aimed to detect the hydrothermal alteration areas and
mineral contents they preserve with ASTER and Hyperion satellite images and compare
the obtained results. Because of the presence of intensive hydrothermal alteration and
poor vegetation, the area which is located at the northern part of Zara district of Sivas
Province has been chosen as the study area. Contact zones of Argillic (Kaolinite, illite),
phyllic (serisite, muscovite) and propylitic (chlorite, calsite, epidote) alteration areas were
detected with field studies, petrographic and geochemical investigations. The spectral
signatures of hydrothermal minerals were measured via ASD spectroradiometer from the
representative samples belonging to hydrothermal alteration study areas. According to the
results, obtaining the hydrothermal alteration maps from ASTER and Hyperion satellite
data are in coincide with the geological map.
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INTRODUCTION

In recent years, remote sensing methods have been used widely in determining geological
characteristics such as geological mapping, lineaments and hydrothermal alteration [1],
[2], [3], [4], [5], [6], [71, [8], [9], [10]. This study was carried out as field and laboratory
studies on the hydrothermal alterations which is located to the northern of Zara district of
Sivas province.

Hydrothermal alteration investigation is one of the ore deposits research and explorations
steps. Especially, to determine the no discovered mineral enrichments is quite important
process. The host rocks associated with mineralization show physical and chemical
changes (such as color, texture) with the effect of atmospheric and hydrothermal fluids.
These transformations can be detected by field studies and satellite images.

In this study, the alteration image results of ASTER and Hyperion satellite images will
be compared with prepared geology map.
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GEOLOGY

The study area is located between north of Izmir-Ankara-Erzincan Suture Zone and south
of Eastern Pontide (figure 1).

Paleozoic Akdagmadeni/Tokat Metamorphics, Mesozoic Refahiye Complex, Middle-
Upper Eocene Karatas Volcanics, Lutesian (Upper Eocene) Kosedag Syenite are outcrop
in the study area and Miocene-Quaternary volcanic and sedimentary rocks are overlain
them as unconformably (figure 1b). Karatas Volcanics have basalt, basaltic
trachyandesite, trachyte, trachyandesite and andesite components which show greenish-
black colors and the rocks contain intense hydrothermal alteration. Kdsedag Syenite is
dominated by feldspar phenocryst and is pinkish color.
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Figure 1. a) The neotectonic map of Turkey [11]. b) Geological map of the study area

MATERIAL AND METHOD

In the scope of the study, Hyperion EO 1 and ASTER satellites were used as satellite
images. Hyperion was launched in 2000 and is known to be the first space based
hyperspectral sensor [1]. The Hyperion sensor has a total of 242 bands and 16 bit
radiometric resolution and a spatial resolution of 30 meters. Bad bands were removed
from the image [12]. ASTER 3 VNIR, 6 SWIR and 5 TIR have a total of 14 bands with
spatial resolution of 15, 30 and 90 meters respectively [2]. Radiometric and atmospheric
corrections of ASTER and Hyperion satellite images were performed by using various
programs.

The representative rock samples collected during the field studies were defined by
petrography, geochemistry and XRD analyses in the laboratories. According to results,
the detected hydrothermal alteration zones (propyllitic, phyllic, argillic) are shown on the
geological map (Figure 1b). The spectral signatures obtained by ASD spectroradiometer
from the representative hydrothermally altered rocks were resampled at the ASTER and
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Hyperion band intervals. Matched filtering method which is one of spectral classification
methods was used in image processing [13].

RESULTS AND DISCUSSION

As a result of the study, it has been understood that the use of Hyperion and ASTER
satellite sensors in the production of lithology maps are highly effective. Although both
sensors are no longer provide up-to-date data, lithology maps using archival data can be
made using these two sensors. According to the applied spectral classification, ASTER
image has detected less variety in the lithology maps than Hyperion image. However,
since Hyperion is not widely available anywhere, it has been understood that ASTER
image can be used effectively in lithological classification. Preprocessing steps such as
radiometric, atmospheric and geometric correction operations of remote sensing images
used in such studies should be definitely be done. Converting the digital numbers of the
images to reflectance for integrating the satellite images with the spectroradiometer data
will enhance the accuracy of the spectral classification with a precise re-sampling of the
satellite image bandwidth used in classification. In order to test the accuracy of spectral
classification, geological data that were produced previously was used. When 1: 25 000
scale of geological maps are analyzed, the MF values obtained in both results overlap
with these lithology maps.
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