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1-Introduction

Stibnite, the most common antimony-bearing ore, is genetically associated with granitic magmas in shear zones
and is formed in low-grade metamorphic rocks (Gumiel and Arrubas, 1987). More than 24 antimony deposits
have been known in Iran, most of which are hydrothermal (Babakhani et al., 2001). Lut block has diverse
mineral resources (Shahabpour, 2003; Karimpour et al., 2011). Fluid inclusion studies help us to identify the
origin of deposits. Fluid inclusion studies can provide comprehensive information on density, pressure,
temperature, salinity, gas compositions of fluid, stable isotope values, and soluble materials in the fluid
(Shepherd et al., 1985). Several methods calculate the chemical composition and salinity of the liquid phase in
fluid inclusions. The temperature and salinity of the ore-forming hydrothermal fluid are determined by heating
and freezing experiments on fluid inclusions.

2- Material and methods

Sampling was carried out from excavated tunnels and also from different rock lithologies. Ten thin and polished
sections were prepared and studied from mineralized rocks. Among them, microthermometric studies on seven
sections were performed by the Linkam THMSG600 stage at Tarbiat Modares University, Tehran, Iran.

3- Results and discussion

The ore minerals show open-space filling, vein-veinlet, breccia, and disseminated textures, indicating an
epigenetic origin. Stibnite, along with galena, pyrite, iron oxide and hydroxide minerals, quartz, barite, and
calcite, is found in the void space of crystallized limestone. Fluid inclusions are irregular, elongated, and
spherical. According to Shepherd et al. (1985) four types of fluid inclusions in quartz veins were identified: I-
three-phase solid-liquid-gas (L+V+S), II- two-phase gas - liquid (gas-rich) V+L, Il - single-phase liquid (L),
and V- V-single-phase gas (V).

Fluid inclusions homogenized between 150 °C to 265 °C, the greatest frequency of temperature recorded in the
range of 220 - 240 °C. Final ice-melting temperatures were between —0.3 and —7.5 °C, corresponding to
salinities of 5-11 wt. % NaCl Eq. The density of fluid inclusions is 0.8 to 1 g/cm?®. Boiling and interaction with
meteoric waters followed by cooling had important roles in the precipitation of ores. The cooling trend reflects
the role of meteoric waters and the evolution of the system towards lower temperatures.

4- Conclusion

Based on field studies, antimony mineralization in the Bandan - Neyganan ore district occurs as epigenetic.
Primary, two-phase inclusions in quartz veins homogenized between 150 and 265 °C. Final ice-melting
temperatures were between —0.3 and —7.5 °C, corresponding to salinities of 5-11 wt. % NaCl eg. According to
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field observations, mineralogical studies, and fluid inclusion studies, the Bandan- Neyganan deposit is probably
an epithermal deposit.
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Fig. 2. (a) Border of alluvial sediments with slate (looking north), (b) Slate with lots of silica veins, (c)
Photographs of slate rock with distinct schistosity consisting of clay minerals, iron oxides and opac minerals
(d) Crystalline limestone with iron oxide, and (e) Stibnite mineralization within limestone.
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Fig. 3. Photographs; (a) Thick vein of carbonate that cuts the slate, (b) Silicification vein composed of
quartz that cuts slate stone with high amounts of iron oxides, (c) Intergrowth of carbonate and quartz
veins probably formed simultaneously, (d) Carbonate veins intersected by barite veins which indicates
that they are younger and (e) Actinolite needle intersected by barite which is a sign of earlier
occurrence of barite mineralization. Abbreviations: Carb: Carbonate, Qtz: Quartz, Brt: Barite, Act:

Actinolite (Whitney and Evans, 2010).
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Fig. 4. Photographs; (a) Stibnite blade crystals, (b) Inclusion of quartz-rich crystals by stibnite mineralization,
(c) Galene, (d) Part of the brecciated pyrite vein, (e) Part of the pyrite crystal mold in which the fine-grained

hematite particles as well as the small goethite veins are dispersed and (f) Iron oxide vein that fills the
fractures with small amounts of goethite. Abbreviations: Stb: Stibnite, Qtz: Quartz, Gn: Galene, Py: Pyrite, Gt:

Goethite, Hem: Hematite (Whitney and Evans, 2010).
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