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Article Info Abstract
The Tappeh Morgaris deposit is located in the west of Yazd province,
Keywords: approximately 30 kilometers southwest of Nodoushan. This area, situated in
the central part of the Urumieh-Dokhtar magmatic arc, comprises Upper
Remote sensing, Permian limestone to dolomitic limestone, Eocene volcanic and sedimentary
rocks (including tuff, lava flows, sandstone, siltstone, shale), and Quaternary
ASTER, deposits. The Permian and Eocene units are intruded by post-Eocene

granitoid bodies. In this study, ASTER images were employed to investigate
hydrothermal alteration and iron mineralization within the study area. The
remote sensing workflow included preprocessing, false color composite, band
ratioing, Spectral Angle Mapper (SAM) classification for mineral and
alteration mapping, and structural enhancement using filtering techniques.
) The goal of this research is to conduct remote sensing investigations in the
Urumieh-Dokhtar study area to examine mineralization and alterations, and to validate and
verify these findings through field observations and laboratory analyses
(including hand specimens and thin sections).
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Extended abstract

1. Introduction:

Due to the application of remote sensing knowledge in various fields and also in the geosciences,
because of cost reduction, acceleration of tasks, and coverage of vast areas, this method is also
important for enhancing features related to economic geology. Remote sensing data have high potential
for identifying alteration zones associated with ore deposits and ultimately in mineral exploration.
Preparing geological maps and identifying faults and fractures that control mineral deposits at regional
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and local scales play a major role in recognizing prospective areas and focusing exploration operations
on identified points. The goal of this research is to introduce areas with iron mineralization potential,
investigate hydrothermal alterations in the study area, integrate these with field and laboratory studies,
and assist in solving exploration issues of the region at a regional scale.

Geology: The Tappeh Morgaris deposit is located in the west of Yazd province, approximately 30
kilometers southwest of Nodoushan. This area, situated in the central part of the Urumieh-Dokhtar
magmatic arc, comprises Upper Permian limestone to dolomitic limestone, Eocene volcanic and
sedimentary rocks (including tuff, lava flows, sandstone, siltstone, shale), and Quaternary deposits.
The Permian and Eocene units are intruded by post-Eocene granitoid bodies (Figures 1 and 2).

2. Results:

Discussion: The false color composition of bands (RGB: 468) is suitable for detecting alterations in
the ore deposit area due to the absorption of key minerals of the phyllic-argillic zone (kaolinite, illite,
and montmorillonite) in band 6 (Short-Wave Infrared, SWIR) and the absorption of index minerals of
the propylitic alteration (chlorite and epidote) in band 8 (SWIR). Figure 3 shows the false color
composition image (bands: 468), where green represents propylitic alteration, and purple-pink colors
indicate argillic and phyllic alterations. Yellow color corresponds to carbonate units, and red color
enhances the location of intrusive bodies. Based on the processed images, it is observed that the
northeast part of the area shows argillic and phyllic alterations, while the yellow color zone indicates
carbonate units. Propylitic alteration is visible in the eastern part of the area.

For mapping alteration zones in the study area, the Spectral Angle Mapper (SAM) method was used.
At this processing stage, epidote and chlorite minerals (the index minerals of the propylitic alteration
zone) as well as magnetite and hematite were selected from the USGS Spectral Library and mapped on
the study area’'s ASTER image. Serpentine (index mineral of the Mg skarn zone), was also enhanced
(Figure 4).

In this study, the band ratio (7+9)/8 was used to enhance the index minerals of the propylitic alteration
zone (epidote, chlorite, and calcite), and the band ratio (5+7)/6 was applied to enhance the key
minerals of the phyllic alteration zone (including muscovite-sericite, smectite, and illite). Furthermore,
band ratio (5/3) + (1/2) was used to identify the probable occurrence areas of magnetite mineralization
(Figure 5).

To understand the structural element mechanisms and to determine the possible relationships between
fractures and alteration zones in the area, the Directional filter was applied in two directions: N45E and
N45W (Figure 6). As shown in Figure 6-b, the main structural trend is northwest-southeast, which
corresponds with the trend of hydrothermal alterations in the study area. To demonstrate the type of
the iron mineralization, field photographs, hand specimens, and thin sections were utilized (Figures 7
and 8).

3. Conclusion:

The correspondence between field and mineralogical evidence and the results of ASTER image
processing indicates the acceptable accuracy of these methods in the preliminary exploration stages.
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Geological map of the Tappeh-Morgaris area
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