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ASTER spectral band ratios for detection of hydrothermal alterations
and ore deposits in the Panagyurishte Ore Region, Central Srednogorie
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The present study discusses the applicability of
ASTER (Advanced Spaceborne Thermal Emission and
Reflection Radiometer) color composite and spectral
band ratio satellite images for detection of hydrother-
mal alteration areas and ore deposits. The humid and
dense vegetated Panagyurishte Ore Region is used as
test area as it is well studied and characterized with nu-
merous Upper Cretaceous porphyry copper and massive
sulphide epithermal deposits (Popov et al., 2012).

Two ASTER scenes acquired on October 15, 2007
and covering the studied region were used here. The
images were pre-processed to geo-reference the scenes
and to reduce the negative effects of atmospheric scat-
tering, clouds presence and vegetation cover, etc.

The abilities to measure spectral reflectance at
different wavelength bands are the main goal of the
multispectral instruments, such is ASTER. The color
combinations or mathematical operations between
bands with distinctive reflectance properties are often
used method to highlight the presence of individual
materials over the studied area. One of the quickest
and simple approaches is to represent band combina-
tion in red, green and blue as color composite (RGB)
image, where the color nuance emphasizes the higher
reflectance in particular band. Other very effective ap-
proach is the mathematical division of highest reflect-
ance band pixel values as numerator with the lowest
reflectance band pixel values as denominator. The re-
sulting band ratio images also can be combined and
represented as RGB color composites. Although it is
validated in general, the effectiveness of the individual
band ratios and color composite images may vary de-
pending on the image acquiring conditions and local

surface characteristics as climate, vegetation, water
and morphological features, etc. Numerous color com-
posites and band ratio variants were investigated and
the best result images are present in this study.

The composite image of bands 12:3:5 combines the
least correlated bands and could highlight the presence
of quartz and iron oxides, kaolinite, and green vegeta-
tion. Band 12 assists identification of high quartz con-
tent, band 5 responds to the variations mainly between
iron oxide and clay and band 3 has a very low response
to the Fe-Mg silicates associated with the mafic rocks
(Gozzard, 20006).

Band ratios 5/6:7/6:7/5 displayed as RGB color
composite image (Fig. la) could highlight the ad-
vanced argillic alteration areas, based on the compo-
sitional nature of the Al-OH mineralogy (Hewson et
al., 2004). Band ratios 7/6:6/5:6/4 combination (Gad,
Kusky, 2007) could be useful for alteration mineral
mapping as well (Fig. 1b). Band ratios 4/6, 4/7, 3/1
RGB color composite image could enhance the Al—
OH response in band 6 and Fe—OH response in band 7
(Di Tommaso, Rubinstein, 2007).

Generally, the simple color composite images can
be used mainly for rough delineation of surface ma-
terials and objects, while the band ratio images can
serve for more clear detection of the presence of hy-
drothermal alterations and ore deposits. Most of the
open pit exploited porphyry copper deposits (such as
Elatsite, Asarel, Medet, Vlaykov Vrah, etc.) and their
tailing ponds and waste dumps are certainly recogniz-
able on presented band ratio composite images. Some
of the less outcropped and underground mined depos-
its (as Krasen, Radka, Elshitsa) and ore occurrences
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Fig. 1. ASTER RGB color composite images of 5/6:7/6:7/5 band ratios (a) and 7/6:6/5:6/4 band ratios (b). /, Elatsite open pit; 2, Chelopech deposit
and Sharlo Dere area; 3, Benkovski tailing pond; 4, Chavdar tailing pond; 5, Kaleto tailing pond; 6, Medet open pit; 7, Lyulyakovitsa tailing pond
and Asarel western waste dump; 8, Asarel open pit; 9, Krasen deposit area; /0, area of the Selska Koria and Pripora ore occurrences; /1, Vlaykov
Vrah open pit; /2, Tsar Asen open pit; /3, Strelcha 2 dam lake; /4, Potoka dam lake; /5, Radka deposit area; /6, the town of Panagyurishte

(Petelovo, Selska Koria, Pripora) are also well detect-
able. Although the considerable approximateness, this
method can produce quick, cost-effective and success-
ful results for hydrothermal alteration areas and ore
deposits recognition over large areas.
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