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1. Introduction

The Kharestan-Bidester district lies to the northwest of the
Taftan volcano in the Iranian section of the Makran magmatic
arc (Fig. 1). The district is covered mostly by Neogene-
Quaternary intermediate to felsic lava flows and pyroclastic

materials overlying slices of an upper Cretaceous ophiolitic

ABSTRACT

The Kharestan-Bidester area, northwest of the Taftan volcano, is covered by a series of Plio-
Quaternary lava flows and pyroclastic materials. The area is marked by extensive silicic and argillic
alterations. The silicic zones, distinguished by vuggy texture, are bordered by advanced-intermediate
argillic alterations. They occur as linear features across faults and fractures, as well as massive bodies
of variable sizes, and are comparable, at regional scale, to lithocaps developed in the upper parts of
the porphyry systems. The silicic-argillic zones are mineralized with gold at variable grades. Gold
occurs mostly as submicroscopic particles of electrum and native gold. Pyrite, variably oxidized at
surface and shallow levels, is the main metallic mineral, associated with trace sulfosalts, tetrahedrite
and enargite. Minor malachite staining locally occurs in the ore zones. The geologic setting,
hydrothermal alteration, ore mineralogy and texture/structure allow the Kharestan-Bidester to be

compared with high-sulfidation epithermal systems.

mélange, and Eocene flysch type sediments (Fig. 2).

The Taftan area has been of interest to geologists for its
diverse geology and mineral resources. Earlier exploration
activities focused mostly on base metals, particularly

porphyry-type deposits, failed to achieve major targets.
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Continued geological mapping and geochemical exploration
in the district targeted two promising areas for gold in
Kharestan and Bidester, centered on silicic and silicic-
argillic alteration zones. Detailed exploration using a variety
of techniques is currently in progress.

The Makran arc is associated with the active subduction
of the Makran (Oman) oceanic lithosphere underneath
southeast Iran and west Pakistan (Burg, 2018). The arc is
relatively young, compared to other Cenozoic magmatic
assemblages in Iran (i.e. Kerman belt in southeast, Alborz
belt in north-northwest, and the Lut belt in the east); thus,

not so unroofed.

2- Research methodology

This research involves field work and geological mapping,
and sampling from various rock units and alteration-
mineralization zones for petrography, ore microscopy,
and X-ray diffraction (XRD) analysis. Over 100 thin and
thin-polished sections were inspected using conventional
transmitted and reflected light microscopy. The XRD
analyses were carried out at the Iran Mineral Processing

Research Center using a Philips X’Pert Pro diffractometer.

3-Results

The oldest rocks exposed in the Kharestan-Bidester district
consist of scattered patches of wvariably serpentinized
ultramafic rocks, and gabbros, basalts, radiolarites, and
pelagic limestones of a Cretaceous ophiolitic mélange. The
rocks are covered by Eocene flysch type sediments consisting
of sandstones, siltstones, shales, and conglomerate that cover
large areas in the Taftan area (Figs 2,3).

The youngest rocks include a thick sequence of late
Cenozoic calc-alkaline volcanic rocks consisting of late
Miocene pyroclastics, Plio-Quaternary andesitic to trachy-
andesitic and dacitic lava flows, and Quaternary andesitic-
dacitic tuffs and ignimbrites (Figs 2,3).

Hydrothermal alteration, dominated by silicic and argillic,
has affected large volumes of rocks in the area (Figs 2, 5).
Silicic alteration occurs linearly across faults and fractures, as
well as in massive bodies of variable sizes (Fig. 6). The silicic
rock is distinguished by vuggy texture typical of residual
silica in many high-sulfidation epithermal environments; a

massive texture is developed towards the margins (Fig. 8).

The silicic rock is locally brecciated, and cemented by a
second generation of silica and abundant fine-grained pyrite.
The silicic zones are bordered by halos of advanced argillic
alteration, distinguished by Quartz, alunite, pyrophyllite,
kaolinite, and diaspore, grading outward into intermediate
argillic and argillic alterations (Figs 9, 10).

Pyrite is the main ore mineral, mostly oxidized to Fe
oxides/hydroxides. Traces of tetrahedrite and enargite were
identified in the thin-polished sections, as well as in the
XRD analyses. A small exposure of malachite occurs in the
Kharestan area (Fig. 11b). The ore zones extend vertically
to over 100 m, grading downward into volcanic rocks with
chlorite-sericite-pyrite alteration (Fig. 1la). Gold occurs
mostly as submicroscopic particles; the grades vary from
<10 ppb to over 5 ppm. The broadly consistent enrichments

in silver suggest that gold occurs, at least partly, as electrum.

4- Discussion

The widespread hydrothermal alteration and associated gold
mineralization in the Kharestan-Bidester district occur in
Plio-Quaternary andesitic to dacitic volcanic complexes.
The geometry and configuration of the silicic and argillic
alteration zones are typical of the lithocaps developed in the
upper parts of the porphyry Cut+ Mo+ Au systems in calc-
alkaline subduction/collision-related arcs worldwide. Three
main ore types occur in Kharestan-Bidester, including silicic
ore, silicic-pyritic ore, and subordinate silicic-aluminous ore
(Fig. 12). Gold appears to be the main commodity. A high
potential exists for the occurrence of porphyry systems at

deeper levels.

5- Conclusions

The Plio-Quaternary intermediate to felsic volcanic
rocks in the Kharestan-Bidester district developed in an
active subduction setting, and provide an opportunity to
explore the ore potential in the upper sections of a young
volcanic/plutonic system. Gold mineralization in the
district is closely associated with extensive silicic zones
with vuggy, massive, and breccia textures, bordered by
advanced-intermediate argillic alterations, typical of
lithocaps in the upper parts of the porphyry systems. The
geological setting, hydrothermal alteration, and the ore
texture/structure allow the gold deposits in the Kharestan-
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Bidester to be classified as high-sulfidation epithermal

systems.
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Figure 1. Simplified geological map of the southeast Iran, highlighting the distribution of Mesozoic-Quaternary

igneous rocks. See the locations of the young Bazman and Taftan volcanos in Iran, and Koh-e-Soltan in Pakistan

(Modified after Arjmandzadeh et al., 2022).
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Figure 3. Photographs of the main rock types in the Kharestan-Bidester district. a) Outcrop of the Cretaceous

ultramafic rocks (here, pyroxenite) in southern Bidester, covered by young volcanic rocks; view to the west.

b) Outcrop of Cretaceous mafic volcanic rocks and limestone interbeds in southern Bidester; view to the north.

¢) Outcrop of the Eocene sandstones, siltstones and shales; northern Kharestan; view to the southwest.

d) Outcrop of dacitic lava flow in Kharestan; view to the north. e) Outcrop of porphyritic andesite; southern

Bidester; view to the east.
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Figure 4. Photomicrographs of main volcanic rocks in the Kharestan-Bidester
district. a) plagioclase and clinopyroxene phenocrysts in an aphanitic matrix in
porphyritic andesite; XPL. b) Quartz and plagioclase phenocrysts in a fine-grained,

microlitic matrix.
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Figure 5. Google Earth image showing the Kharestan (Kh)-Bidester (Bi)
district. Argillic alteration (light grey) developed mostly in volcanic rocks,

is a distinct feature in the district.
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Figure 6. Field photos showing the silicic zones bordered by argillic alteration; a) in Bidester, view to the west; and b) in

Kharestan, view to the northwest.



3

g S 58 K s ety JB ad gl oK 3L 5 it

SIS ok S ST S g Sy S e (2 Y IS

i

ST 5 1S Slalp b oS b iy Sl S5 Al 1 Gl sas g 5K s Son s 323 (B XPL ¢l 0bile 3L Oliomans 5,158

S5k e pateda

Figure 7-a) Microphotograph of silicified andesite. The original mineralogy and texture are masked.

A quartz phenocryst is preserved; XPL. b) Microphotograph of a sample from the advanced argillic

halo, showing quartz-alunite association.
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Figure 8. Photographs showing the textures in silicic
rocks in Kharestan-Bidester. a) vuggy texture in an
outcrop across a trench; b) vuggy texture in a hand
specimen, Kharestan; ¢) massive texture in a boulder,
Bidester; d) breccia texture in an outcrop, consisting
of fragments of silicic rocks in a matrix of silica and

fine-grained pyrite, Bidester.
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Figure 9. XRD results for four selected samples from advanced (a,b,) argillic alteration zones.
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Continued from Figure 9. XRD results for four selected samples from advanced (c) and intermediate (d) argillic

alteration zones.
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Figure 10. View of a rugged silicic zone bordered by a

halo of quartz-alunite (light color, in front).
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Figure 11- a) Subhedral to anhedral pyrite grains in silicic-pyritic ore, b) Exposure of malachite, a

product of oxidation of Cu sulfide in a silicic zone in Kharestan.

ek 525 53 4 Sl oLl 5 Sl o o SIS S el SIS -
£33 0 r-:“a; o5 o 5 Slo i
S 55T ke b (n T el K8 -
o il 5 ST 5 e (650 do b ST ¢t g $SlS -
Sl ol T US55/ ST

5ol S Gl B Kails Sil g cotl (i) Laows 4 455 b
Sy Oyl 53 Wb (g5l SIS (KaidlS it SIS 5 oland b S5
Oy Lok VU O gl o o5 ol 215 L s lie BB Sl 55k )

Glas 03 5 5 &) 4 i G5l G S ol Ol o Jle 5 ) 53

FaS 3 (g aigy 53 Wb s ¢ gl 55 52d BLST| Glaesls w4z 5 L
(AR (Gl ool Ol dne g5 OS5 8) US55 Oppm 1 i U Oppb
MOT@U}@U& Veeppm i e Bppm 1 zeST Sl e B le
cardllan 3550 3bla 5 M I idu Sl das e Ol 8 350s b b St
Gl s Mo i s Sl (Sas sl (0,5 5UT) (\,f-ii\ g
Sl g 5 sV dile (g o (a6 el Syl 5 ke Il 5 pr
b Ol ol (S 15 1T sl 3L a2l 35 So3 SIS b3l 5
3,8 ol g s SOL-SEM Slalllas
1O JS2)5 5SS ol g gt 4015 o) b Ol 535 L



15=1 :(I) P < Fol (o pale/gl ySas 9 il Lo Ligy/ ... (i 045 « sy = Loyl adhio > Ub 5 jLuslS 9 losS ol S

Jsare GCSL 518 Lol Jgltie oy 53 55 Slos 55 5 (o5 il o5 e
Doy ol 4 3 & ol o

e b S8l 5553 55b mt 5 (Sl ok 3 e 1 25
LN | | g C O L RGN P JOP O PSS ROV A P g PP
wpéu%J,<:;‘81,,;.¢Mmt>~c,r)>JM;M;,W&WAM
(ol ol o Olge K 038 il LA (o i Cal b odilesl
Ll M 5 2 gt gladl 3585 (gl ain) (g 5luosleT

(€ 4 b SdlS (B ¢ Kl @ 1S ol 15 1 e et VY S

2355 0l G ol 5tz n 55 Ia SaSl 5 a Jo szl s Il
b S8 il Do b Sl iy Vb O gl g Jle g )
3 e S 85 Glantg 53 sdas ib 4 el Okl s il
3 ko Slagity Sy 4 35 5 cla o8 5 SanST bl 53 gy ks
Sl sh e 4zl (lithocap) S s Olge b aS7 5568 o0 0bd (oo y= sncckes
23 0l Vb O poliedl o § 5 Jlo 5 ) 3 ST Gl 855 51 57 (slo i
sdaliie S5 pl b Sl 1 age it 5 Lol Bl an s e ey

Y
u it MY o

AT ST s SilS (¢ S 5T o b gon T

Figure 12. Photographs showing the main ore types based on the mineralogy and

texture: a) silicic; b) silicic-pyritic; c) silicic-aluminous (silicic-argillic); d) silicic-

iron oxide.
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