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1-Introduction

Alteration halos are used as a guide for the exploration of minerals, especially in porphyry systems, and by
recognizing and identifying the characteristics of alteration halos, especially the types of phyllic, argillic,
propylitic, and potassic alteration, it is possible to understand their relationship with porphyry deposits
(Gupta, 2003). Modeling ore deposits has always been one of the most important research topics (Zhang
et al., 2017; Fatehi et al., 2017; Moradpouri et al., 2021). Modelling can be considered a method of
simplification, generalization, and facilitation to recognize events with common characteristics.
According to the definition, if the representative data of a deposit type's most general descriptive features
are arranged systematically and standardized, its descriptive model is obtained. Previously, deposits were
mostly modeled based on their origin, so many did not have the necessary exploration efficiency.
Therefore, the degree of comprehensiveness of an ore model can be evaluated from its degree of
comprehensiveness. The degree of comprehensiveness is the ability to include and cover as many known
deposits of the same type as possible with a model with full standard features. This research introduces
areas prone to mineralization after integrating remote sensing and geological information using fuzzy
logic and the Index overlay method.

2-Material and methods

This research used Aster and Sentinel 2 sensor images to recognize alteration. Also, geochemical data of
13 elements, including copper, iron, zinc, lead, cobalt, nickel, antimony, gold, silver, sulfur, molybdenum,
manganese, and arsenic, were prepared to identify the geochemical patterns in the selected area, and a
geochemical map was prepared. Ultimately, the exploration data were integrated using the fuzzy logic
method in the GIS environment, the mineral potential map was obtained, and the most optimal mineralized
zone was presented for additional explorations. Fuzzy logic and Index overlay methods have been used
in this research.

3-Results and discussions

In this research, the results of remote sensing data processing, including vegetation cover and all alteration
types, were compared with geological units on the map and field visits to check and control accurately.
Field studies confirmed the results obtained from satellite images. Considering that in the scope of the
study, the goal was to highlight the altered and mineralized areas, after highlighting the alteration results
obtained from the processing of satellite images, to find the potential of places prone to mineralization,
data integration, and modelling method is used. A potential porphyry copper-gold deposit map is prepared
(Fig.1) using geological data, geochemistry of stream sediments, faults, etc.
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Fig.1. Map of potential porphyry copper-gold deposit based on valued information layers

4-Conclusion

Cenozoic rock units are the most widespread in the region and include Eocene, Oligocene, and Miocene units.
In the exposed units in the mining area, the age of the sedimentary-volcanic unit is related to the Eocene, and
the semi-deep porphyry unit is associated with the post-Eocene. Changes observed in the study area include
propylitic, phyllic, argillic, siliceous, carbonate, and iron oxide alterations. Integration of image processing
results with geological layers, geochemical data of stream sediments, and density of lineaments has shown that
the southern areas of the 100000 Zaviyeh sheet seem more prone to finding porphyry copper-gold deposits.
According to field studies in some regions, malachite staining was observed on the alteration units, especially
the phyllic zone.
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Fig. 1. Iran map and simplified geological map of Zaviyeh 1:100000 sheet area(Geological survey & mineral

explorations of Iran) (Amidi et al., 2005).
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Fig 4- (a) Position of resampling absorption and reflection bands of Aster sensor in argillic, phyllic and propyilitic index
alterations, The red circle is the position of the reflective band of the argillic and phyllic zone and the green circle is the
position of the reflective band of the propylitic zone, (b) combination of primary colors, and (c) color combination image
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Fig. 6. (a) 4/5 band ratio to highlight argillic alteration, (b) malachite on altered volcanics: (c): siliceous-argillic and
phyllice alteration in granodiorite is severely altered; (d): A close-up view of malachite impregnation in altered
granodiorite; (e,f) volcanic rocks with propylitic alteration and malachite impregnation; (g) 9/8 band ratio to highlight
propylitic alteration, (h) propylitic alteration in volcanic rocks, and (i) A close-up view of propylitic alteration
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Fig.9. valued geological layer for porphyry copper-gold mineralization
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Fig.11. Map of potential porphyry copper-gold deposit based on valued information layers
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