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Liquid rich

\4 L V inclusion

20pm . | 10pm Liquid rich
. S Pseudosecondary InClusion  mems .
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Mineral N Tm Range Phases
Sample FI Salinity Salinity
.No Type Th Range | .Th Avg Range .Avg
Bh8-13 Calcite | P, PS 9 310-426 369 -2,-6 3.2-9.2 5.86 >v
Bh8-16 Calcite | P, PS 4 235-262 248 -3,-5.9 4.8-9 7 L>v
Bh7-5 Calcite | P, PS 6 200-370 290 -0.5,-5.9 0.8-9 4.5 L>v
Bhl-13 Calcite | P, PS 6 220-437 320 -0.1, -4 0.1-6.3 3.7 L>v

Notes: Th: Homogenization temperature, Tm: Ice- melting temperature, P: Primary fluid inclusion, PS: Pseudosecondary fluid

Inclusion, L: Liquid, V: Vapor, L>V= Liquid- rich inclusion, N: Number of measurements.

10 N=25 o] N=22
17,] 9 - 9 =
k=
2 89 8
8 71 — — 74
2
g 6 - 6
Q
E 54 5 4
S 4 44
)
g ] )]
s 29 2
2 14
150 200 250 300 350 400 450 500 03 4 & & 1o 12 14
Homogenization Temperature (°C) Salinity (wt.% equivalent)

6l 05 sl Jlw slayL0ke (St Kas (slos sl 3 st 13305 (0 tdlow 6lasbOka (6558 dunys Slsl 5 Jgmn sls sad (= Ve S

ST e 0

VEY MW el ool e JLe 89 5



w0 0253 1ol sl gig jul 9 Jlew o jLilio (il S ol SIS Silsllho

450 —
400 |—
350
300 —
250 —

Th (C)

200
150 —

100 [—
50—

|
0 5 10
Salinity (wt.% NaCl equiv.)

15 20 25

S g0 33 Ll 53 3 g0 Sl sLOLe S 6055 1 53 (Th) Sus Kea slos SRS

by o oS w505 ¥y s SIS SIS g0 ¥ KadlS 55 5 g g 3 5anST!
OS5 s baige opl Slasie 38 T 5 Cbal @il SIS d e 4

Celodd &Y S 53 T 555!

ST,

SNl s gignl —Y
T R (X SN NP IS S B NCI
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s oS oSS s JalfT ysbeas .(Ohmoto and Goldhabber, 1997)

03581 (Ohmoto and Rye, 1979) 51H,S 58 , slas acslous .3UT (s 18 (6l god 35 Conme sSUS 5 oS (laisni 0 by 05 8 8 5 05T 00 S o555 b =Y sl
.43 (Ohmoto and Rye, 1979) 1%o 6 "C HCO, ,;5lis 4wl>e 5 (O’Niel et al., 1969) ;I

Borehole number and depth Mineral %08 H,S * &
%0 & °C , o %00"C HCO, | & "0 %o . %0 ow O 0 | %o o SO
Th=318 °C
Bh8-16 Calcite -5.5 -4.3 -13.4 +9.5
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Abstract

The Sharifabad-Bardeskan copper mineralization with volcano-sedimentary and pyroclastic Eocene host rock located in northeast of Bardeskan
and south section of Sabzevar Zone. Mineralization occurs as vein in the pyroxene andesite, tuff, sandstone and conglomerate of Eocene age,
which bearing sericite — carbonate and silicic alterations in local and regional propylitic alteration. Mineralization consists of mainly chalcocite
associated amounts of pyrite, chalcopyrite, malachite, Azurite, covellite with calcite and quartz as gangue minerals, which occur as open space
filling, disseminated, vein and veinlets forms. Fluid inclusion studies in calcite from hypogene mineralization show the evidence of mixing
and a linear dilution trend during the ore formation occurred at a wide range of temperature 200 to 437 °C and varying salinity between 0.1 to
9.2 wt.% NaCl equivalent. The stable isotope composition of 834S fall in a range of -23 to -24.3%o could be considered as biogenetic sulfur
from bacterial sulfate reduction. The §13C values of calcite vary between -4.3 to -24.5%o suggest a major contribution of marine carbonates
associated igneous carbonates, and the 3180OSMOW values of calcite are between +9.5 to +13.6%o suggesting a contribution of 8180 rich-
sedimentary rocks and 6180- poor meteoric water. Copper and sulfide rich hydrothermal fluid has flowed upward through the local faults and
permeable interbeds within the Eocene volcanic sequence and formed the mineralized veins. On the basis of petrology, alteration, texture,

mineralization, fluid inclusion and stable isotopes, Sharifabad mineralization is similar to those manto type deposits in Chile..

Keywords: Copper mineralization, Fluid inclusion, Stable isotope, Sharifabad, Bardeskan, Sabzevar zone.
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