L ea0 ) dobild

*
Ve o bl piid Jlw V€00 bl
2 )
el @ 10.22077/jt.2026.11108.1224

93 Vo
95 3 (Sl S 38 Ol 393 oW ¢ S (Sl IS i
Ol Rl G g% (S 095 ddkain 33 (w98 ¥ VMS yuo (85l S~ @')leg

"GS9 sl (5 e s Tugw ¢ Sl debld

[)\fl\LJ.@,;T.A‘J\g.iww})}elﬁﬁ\}j}l&cm‘:‘ww&:ﬁja};Lsﬁ:GMb.\
Ol ehgrin e 33,3 o813 cp e 08Tl ¢ bt o3 03 8 skl Y
Qbﬂ e o L o oli.i}‘) cr}J& 0 A isls quwﬁ) a))f ULLJL:.»\ Y

VEe0/+ VYY) cdl 0 &6 B>
V8+0/+¥/+8 1 b pdy g b =
SLa JI5 53 e G5l G5 Ol se 5 0t 235 Ol ml 55ls 53 Ol 553003 055 S35 1o Sidms 5 A o @ B0 5 53 S e S adiate
(B0 (31,5 5 gkl (ol s (it e glmosls 3t L tnssy ol il (oYU 4l S Ll pis U Sl SLaassT
das oo 0L (gl L (gl o S o oy 38T (T3 5 58 e o 1y oSt IS s id (g i L8y 5 Slu B
2l 1 SVl 53,8 (o 5 (6o s 6 i3 585 ord go il 315 O3l 51 5o NWSSE L i) Uy (b slaagy 5 o S
(ot slanigy m b Jome s oS Gl s Splame 3 (a8 58 i e ST w8 adl (56T STk s es S
£ ey gy St Do 05 50 3 515 ins gr DL 301 SLa055 55 03 1 G5 55505 5 (St o 5o s o Olajon i
Sl 60 4 i 055 Ly s Sl 45l S = Sl (2 IS Sl S5 Lol an 0lS Ty 5 (slanS 585 (558 gl lacily 55 oy SIS
S 0855 plimis Vo Y LYY (s A3 ¥ QP 5 oo F Ll (i o 5 (slpeals 350 658 3l o i o e VMS
5 S E e SIS L 05 e (S hb Dl 280 ol 2 WFVE LAY 5 a3 ) 51 5 LY VA (Ol o AY B )
LIS 5 (55l dal b5 g b o et 58y AT GladnS sk 5 bS5 53T S YL L OIS 055 5 b e
=38 1555k 5 Sk (il (S5 i S Sl 095 (53555 1 JolSS (b VMS Gl 4t (g )lans dns o DL
Sl S-Stk A Sl B 5 C o SIS S5 sl ot Bl Lm0l pen (ol il 02 0,8 5

il (g3, 55 sl (slady oS 55 asl s §5 VMS lasbeln (gl o g5 30 (LS| LasLi dil g o

s ol VMS LS ¢ 154187 gkl J 287 ¢ s (sladigs ¢80 0k 555 55 09 S0 JIguuls”

mazaheri@um.ac.ir : j*
VNOTNOPV Y ules il



L;,?a)fdﬂa;‘):VMSwst»@lfs)l:sbdﬁfl Y. ﬁ

Research Paper

Structural Evolution of Shear Zones and Their Control on the Emplacement,
Localization, and Structural Reworking of Cyprus-Type VMS Copper Min-

eralization in the Kuh-Kheiri Area, Sistan Suture Zone, Eastern Iran
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Abstract

The Kuh-Kheiri area, located southwest of Sarbisheh in the central Sistan Suture Zone, eastern Iran, hosts cop-
per mineralization within Upper Cretaceous mafic to intermediate volcanic sequences. This study integrates
field geological and structural data, petrography, ore microscopy, alteration studies, and drill-core logging
to investigate the role of brittle deformation in the localization and structural reworking of mineralization.
Structural analyses indicate that predominantly NW—SE-trending faults and shear zones, through reactivation
and localized enhancement of permeability, provided preferential pathways for fluid flow and controlled the
reworking of primary mineralization. Mineralization is preferentially concentrated near the hinges of gently
inclined folds and at shear-zone intersections, indicating the combined influence of folding, fracturing, and
strain localization on the distribution of mineralized zones. Hypogene mineralization consists mainly of pyrite
+ chalcopyrite in stockwork, vein—veinlet, and disseminated textures, associated with chlorite—epidote—car-
bonate alteration, consistent with the feeder zone of a Cu-dominant Cyprus-type VMS system. Multi-element
geochemical data show 0.003-3.094 wt.% Cu, 27—-1,023 ppm Zn, <1-82 ppm Pb, 2.78 to >10 wt.% Fe, and
83-3,474 ppm Mn. Supergene enrichment is characterized by chalcocite + covellite and native copper, whereas
the oxidation zone contains malachite, azurite, and Fe—Mn oxides and hydroxides. Structural and mineralogi-
cal evidence indicates that the original VMS architecture was modified during the collisional evolution of the
Sistan Suture Zone through shearing, block displacement, and redistribution of mineralization. Therefore, reac-
tivated shear zones associated with pyrite—chalcopyrite stockworks and chlorite—epidote—carbonate alteration

provide effective exploration criteria for deformed VMS systems in ophiolitic—collisional belts.

Keywords: Sistan Suture Zone; Kuh-Kheiri; Shear zones; Structural controls on mineralization; Cyprus-type

VMS deposit.
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