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Research Paper

Structural Controls on Orogenic Gold Mineralization: Insights from Shear
Zones and Gold Occurrences in the Sannandaj-Sirjan, Western Iran

Mahdi Behyari', Farzad Fathollahzadeh?, Maryam Heydari?

1. Associate Professor, Department of Geology, University of Urmia, Urmia, Iran

2. M.Sc. in Tectonic Geology, University of Urmia, Urmia, Iran

Abstract

The spatial distribution of orogenic gold deposits in many orogenic belts is closely associated with fault systems
and shear zones. However, the presence of a shear zone alone does not necessarily indicate gold mineralization,
and identification of its effective segments requires simultaneous assessment of geometry, kinematics, strain
localization, alteration, and veining. This study investigates the role of shear zones and associated structures in
controlling the spatial distribution of orogenic gold mineralization in the northwestern Sanandaj-Sirjan Zone,
western Iran, through an integrated approach involving structural field observations, geometric and kinematic
analyses, and microstructural studies. Structural data were collected from 38 stations, and the spatial relation-
ships between gold occurrences and shear zones, faults, fractures, quartz veins, and second-order structures
were evaluated. Microstructural analyses were conducted on thin sections oriented in the XZ plane, focusing on
S-C fabrics, rotated porphyroclasts, mylonitization, strain localization, and the relationships between opaque
minerals and foliation. The results indicate heterogeneous deformation characterized by strain localization
within shear zones, with a dominant dextral component. Shear-related microstructures demonstrate the conti-
nuity of deformation from the regional to microscopic scales. Fry analysis further confirms strain anisotropy
and spatial variations in $train intensity, with XZ fabric axial ratios ranging from 1.40 to 2.70. Integration of
these results indicates a hierarchical structural control, whereby major shear zones and faults acted as principal
fluid pathways, whereas subsidiary structures, cross-fractures, extensional sites, and ductile-brittle transitions
provided favorable sites for localized fluid flow and mineralization.

Keywords: Structural control, Orogenic gold deposit, shear zone, Mineralization, Sanandaj-Sirjan
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STRUCTURAL HIERARCHY & ROLE

1) REGIONAL SCALE (1st-order)

+ Major shear zones
and faults

* Main pathways for
fluid transfer

+ Regional strain
concentration

2) QUTCROP / DEPOSIT SCALE (2nd-order) )

* Branch faults & fractures
+ Intersections & jogs

* Tensional zenes

{dilational sites)

« Fluid distribution
and focusing

« Alteration & veining

* Microfractures
+ Intergranular spaces
* Quartz veinlets

+ Sulfide concentration
and gold deposition

1. Ductile deformation 2. Brittle fracturing

« Fracture formation
+ Faults & joints
+ Increase permeability

« Strain concentration
« Foliation development
» Pathways for fluids

EVOLUTION OF THE SYSTEM (Multi-stage process)
3. Fluid influx

* Fluid movemant
* Hydrothermal circulation
+ Transport of metals

4. Alteration & veining

« Silicification / alteration
* Quartz veining
» Sulfide precipitation

+ Gold precipitation
+ Sulfide concentration
+ Ore formation
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