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Abstract

The Hired gold mineralization is located 140 km South of Birjand, Southern Khorasan, and north of Lut Block. In the area,
the Jurassic and Cretaceous units are covered by Tertiary volcano-sedimentary sequences. Granite, granodiorite-quartzdiorite
and gabbronorite bodies have intruded Tertiary sequences, and mineralization occurs within or at periphery of a subvolcanic
granodiorite-quartzdiorite stock with porphyry texture. The existence of ilmenite within subvolcanic granodiorite-quartzdiorite
bodies which the lack of magnetite and low magnetic susceptibility (1.5*10-4 SI Units) as well as low ratio of Fe,0,/FeO (<0.5),
they are classified as ilmenite or reduced (low fO,) granitoid rocks.

Mineralization in Hired area is divided into three main zones based on the distance from the stock. The mineralized zones are as
follow: intrusion-hosted mineralization, proximal mineralization and distal mineralization. These three zones are different in host
rock, mineralogy, alteration, structure, texture and metal assemblage.

In the intrusion-hosted mineralization, the ore-bearing unit is subvolcanic granodiorite-quartzdiorite stock. Three types of major
vein-veinlets observed within the stock, including vein-veinlets of tourmaline-quartz-sericite and sulfide (TQSS), quartz-calcite
and sulfides (QCS) and quartz-calcite with rare sulfide (QC). The vein-veinlets include sheeted and stockwork arrays. The
proximal mineralization occurs in volcano-sedimentary sequences. These sequences include tuff, andesite and conglomerate
components. The sulfides occur as disseminated, vein-veinlet and massive textures. Stockwork and rarely sheeted vein-veinlets
in this type of mineralization contain quartz, calcite and sulfides. Sericitization, silicification and carbonatization are the principal
alterations associated with mineralization zone. The distal mineralization occurs in faults with low angle dips, trending NE-SW
and NW-SE. These faults are filled with silica and carbonates, with iron oxides and hydroxides at the surface.
The comparison of the most important characteristics of Hired mineralization (including tectonic setting, host rock, mineralogy,
mineral paragenesis, ore content, structure, texture and alteration) with the characteristics of different types of gold mineralization
suggests that the Hired gold mineralization shows most similarity with the gold mineralization related to reduced granitoid

intrusion. This type of mineralization is reported for the first time from Iran.

Keywords: Gold mineralization, Reduced granitoids, Intrusion-hosted, Proximal and distal mineralization, Hired, Lut.
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Au As Bi Cu Mo Pb Sb Sn w Zn Te Ag
Au 1 0.46 0.13 -0.03 -0.25 0.1 0.13 0.04 -0.22 -0.07 0.07 0.52
As 1 -0.32 0.04 -0.28 -0.09 0.83 0.02 -0.17 -0.05 -0.09 -0.1
Bi 1 -0.14 0.74 -0.41 -0.21 -0.4 0.17 -0.27 0.38 0.18
Cu 1 -0.16 0.08 0 0.24 0.2 0.5 0.62 0.31
F -0.38 0.2 -0.07 0.08 -0.26 0.43 -0.33 0.43
Mo 1 -0.4 0.51 -0.4 0.26 -0.06 0.03 -0.2
Pb 1 -0.12 0.28 -0.03 0.48 -0.09 0.63
Sb 1 0.1 0.24 -0.12 -0.13 -0.3
Sn 1 -0.03 -0.02 0.45 0.17
W 1 0.28 0.21 0.11
Zn 1 -0.11 0.58
Te 1 0.23
Ag 1

wils G541 55 3 gn IS jolie  Saaan w5l —Y s
(Wo,lez 4lE) G35 035
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Aul As Ag 7n Sb Pb Cu Au | Ag | As Bi | Cu| Mo | Pb | Sb Sn | W Zn

Au| 1 [046]0.89]0.09 [0.16]-022]0.01] 029 [-049]0.51] -0.05

Au 1 10.5910.55]10.57]10.7210.54 1| 0.46 g T To1s 008 Tosel 01 101071 [022 1016 I -0.05
As 1 10351039058 (0.38]0.38 As 1 [-006]-01]-006| -0 |008]-051] 04| -009
Ag 1 lo44]054]031]023 Bi 1 |-0.1]0.066]0.19] 001 [ 026]024] -0
Cu 1 |-028]-01]075] 001 0 | -0.06

Zn 1 ]068[0.71/0.14 Mo 1 [-01{007] 02 [03]-012
W -0.1 [ -0 | -0.1 Pb 1 |-0.04]014]-01]0402
Sb 1 los1]o5s8 Sh 1 [-0.08]0.03] -0.08
b T Toas Sn 1 [-01 ] 0.024
W 1 | -0.05

Cu 1 7n 1

30 (b 03 3domn 53 (S35 035 31 53 5 bl (S35 035 Dligoe b 341 g aw Gla S35 alin —F Ul

Deposit style Intrusion-Hosted Proximal Distal
Host rock Granodiorite-Quartzdiorite Volcano-sedimentary rocks Volcano-sedimentary rocks
Alteration Sericitic, carbonate Tourmaline, Silicic, carbonate Silicic, carbonate
Silicic Biotite Sericitic, Tourmaline Sericitic,Chlorite
Fe-oxides
Mineralogy Arsenopyrite, Pyrite, Sphalerite, Pyrite, Pyrrhotite, Sphalerite, Ga- Hematite, limonite,
Galena, Chalcopyrite, Pyrrhotite lena, Chalcopyrite, Arsenopyrite Goethite, Mn-Oxides
Stanite, Bornite, Tetrahedrite
Texture & Sheeted & stockwork vien-veinlet, | Sheeted & stockwork vien-veinlet, Vein, Breccia
structure Breccia, Disseminate, Massive Breccia, Disseminate
Au content 0.1 to 3.53 (ppm) 0.1to 5.18 (ppm) 0.01 to 1.4 (ppm)
Borehole 6 Borehole 7 Borehole 11
Metal Au, As, Zn, Pb, Cu, Ag, Sb, Bi, W, | Au, As, Zn, Pb, Cu, Ag, Sb, (W, Sn, | Au, As, Ag, Sb, Zn, Pb, Cu
Assemblage Sn, Mo Mo, Bi)
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QCS, QC Mineralogy | Magmatic l-,m'lym Taie Supergene
Vein & | Mineralogy | Tml-Ice | Tm2-Ice | Th-total Salinity Quarts
Veinlets (oc) (oc) (oc) (wt% NaCl —— —
equiv) | Ctorie
TSSQ | Tourmaline, |-30to-57| -5to-9 | 400-450 | 7.9-12.9 e
Quartz Seric- (400-600) Pyrite 1
ite, Arsenopy- bt —]|
rite Pyrite, Gatena =
Pyrrhotite Chateopyrite =
QCS | Quartz, Calcite | -30 to -57 [-0.3 to -6 [ 450-500 0.5-9.2 r =
Arsenopyrite, (200-470)
Pyrite Sphaler-
ite Galena
Chalcopyritre,
Pyrrhotite s
QC | Quartz, Calcite | -25to -56 | -1.5to -9 | 200-250 0.5-12.5 i
(Galena, (200-300) ’g’ e
Sphalerite) %
E oros
AN s
E Qc -

& anks oy 2T g3 gl =Tm2 cadsl w53 cls=Tml

R ui‘..n sLs>=Th

Abbreviations: FHB= fault-hydrothermal breccia,
HMB= hydromagmatic breccia, HB= hydrothermal breccia,

QC= quartz, calcite vien-veinlet, QCS= quartz, calcite, sulfide
vien-veinlet, TQSS= tourmaline, quartz, calcite vien-veinlet.
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