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Salinity (wi% NaCl equivalent)

Slply e la o3 gue S;Mdi..a Sles sl 55 (6 5h 4y Hloses N4 Jg‘:‘
Slesls Cud e 5 (Wilkinson, 2001) was o 0Lid b Ll gl Jlw sla,Like

W ot Ol oo S s 5 256
A ok ey CoredS 5155

700 -
600 -
500 -
400 -
300 -
200 - <C::::::§9
100 -
0 L ) 1
0 10 20 30

Th

Salinity
.;Mgﬁ‘n&dh:}!b.:)bd)r;)l:}»ﬁ—\/\ﬁ

5,8 o3 0, 03 g 3 45T 2 SIS LS 4 by e

! Metamorphic rocks
- Granitic rocks

Qamsar cobalt deposit -

n Basaltic rocks
1 L L

I Ocean water

[ sedimentary ocs

1

L

1

L
40 30 20

10

-10 =20 -30 -40 =50 -60 ~7

580 [%o]

_ Evaporite sulfate

] Ocean water

- Granitic rocks

Qamsar cobalt deposi
el | ‘ Basaltic rocks

1 1

50 40

30

20

0 0
%S [%o]

-10

=20

-30 -40

‘)L\VJL{ 3180 03 gd>ws o (Hoefs, 2004) @L.:u:.a) 6LAJ¢_»>M BL 50 j{‘.au..a -\ J{Jl

SIS 84S o3 st 5 (HOEFS, 2004) Caleiue (sl damee 55 8¥S yslis -Yo S5

pand SIS pand SIS
oy i Sba by e les )y il =) Jgd>

No. Mineral Type Size To(O) [ T ()| Th Salinity No. Mineral Type Size To(O) | T ()| Th Salinity

1 Garnet L+V 4u -65 -11.8 546 15.76 11 | Pyroxene L+V 8u -49 -15.7 | >600 19.2

2 Garnet L+V 4u -54 -9.3 430 13.17 12 | Pyroxene L+V 2u ? -14.5 553 18.21

3 Garnet L+V 6 ? -12.2 480 16.14 13 Garnet L+V 10pn -54 -13.8 410 17.61

4 Garnet L+V 8u -65 -14 530 17.78 14 Garnet L+V 4u ? -14.2 430 17.95

5 Garnet L+V 6 -48 -15.7 |>600| 192 15 Garnet L+V 6 -49 -8.6 360 12.39

6 Garnet L+V 2u -52 -145 | 538 18.21 16 | Pyroxene | L+V 8 -61 -12.3 | 485 16.24

7 Garnet L+V 4u -44 -12.6 | 546 16.52 17 | Pyroxene | L+V 4n -53 -11.4 | 570 15.37

8 Garnet L+V 8u -58 -9.3 380 13.17 18 | Pyroxene | L+V 4n -54 -15.3 | 600 18.88

9 | Pyroxene | L+V 6 -55 -16.8 | >600| 20.07 19 Garnet L+V 6u -42 -9.5 347 13.39
10 Garnet L+V 10p -46 -14 468 17.78 20 Garnet L+V 8u -47 -10.9 | 450 14.87
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No. Mineral Type | Size | T_(°) Tmice () Th Salinity
1 Quartz L+V 4u -18 -8 150 11.69
2 Quartz L+V 4u -14 -3.6 136 5.86
3 Quartz L+V 21 -17 -8.2 185 11.93
4 Quartz L+V 6 -13.7 -4.3 164 6.88
5 Quartz L+V 4u -13.6 -4.8 193 7.58
6 Quartz L+V 8u -16 -5.4 200 8.41
CDT 4 G pd SIS LS 53 8HS sl solin ¥ Jyor
Sample No. Mineral Description 84S (%o) 8%S H.S (%) T (°C) (calculated)
$-101 cobaltite Sy~ tiKe axS) +24.0
S-102 chalcopyrite (S gor — 35,15 ~Ctife) Jloyig 0um by 113.7 +13.62 a1
S-103 Pyrite (edlg —3)l95 —ceiife) (Joigyien Sn +15.4 +14.76
S-104 Pyrite (Oladl 2L & g0ty adlgms) (50l Syl +15.3 +14.66
S-105 chalcopyrite (Oladl 2L & g0ty dlgms) )5l Syl +15.8 +15.82 528
S-106 chalcopyrite RWLESV N SRV RS S ) 2131 +13.02
S-107 cobaltite (Hladl Cl &y gots dublgu) (Sl Cdgariol .18.0
S-108 chalcopyrite CmedlS 35158 — sl g —EiKe oS .15.2 +15.12
S-109 cobaltite (axdlg =35 )lo5 —cuiif) Jlo g ond oy 22,7 ---
S-110 Pyrite ol 35,155 0 g iR a5 +16.7 +16.06
S-111 chalcopyrite ConndS = 55158~ g~ axS, +15.8 +15.72 433
S-112 cobaltite RV AEACEL SPE o) 24.4
SMOW & Cors e SIS LIS 53850 555 s 3bie —F sl
Sample No. Mineral Description 8180 (%0) | 1000In o 8'80/*0 Fluid (%) (ca-lc:l(Jolgt)ed)
0-101 Magnetite el S 55— Nl egiiSe o, 2.9 -7.02 9.93225 549
0-102 Quartz g~ S 55155 N s oS, 11.62 1.43 10.19
0-103 Magnetite by S ySe S 5| CoiKe 1.0 -7.02 8.01725
0-104 Magnetite (aeilgos M iS85 Espiel 2.7 -7.02 9.68525
0-105 Epidote Sl g 6.3 -1.12 7.41725
0-106 Magnetite o8 Il ek S, 24 -7.02 9.37125
0-107 Magnetite Ry | ENCTt St 15 -7.02 8.47825
0-108 Magnetite b3 Sy e S 5l e 34 -7.02 10.42325
0-109 Quartz 5058 NI coiSs oS, 14.4 2.58 11.82925 an1
0-110 Magnetite Filss Il eoiSa o5, 2.1 -7.02 9.12625
0-111 Magnetite Coyp9,5 Sl e 0.1 -7.02 7.072
0-112 Magnetite s Sl I S 2.9 -7.02 9.939
0-113 Magnetite (udlgs Mt 455 ) Sl Eugri] 19 -7.02 8.953
0-114 Magnetite O | T IR -2.0 -7.02 5.013 370
0-115 Calcite JOML [ JERCTT SPX 11.24 1.43 9.81
0-116 Calcite WAL | JORTT AP 11.24 1.43 9.81 494
0-117 Magnetite RN || ORI, 1.9 -7.02 8.903
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Abstract

Qamsar cobalt deposit is located 26 km south of Kashan, in the middle part of Urumieh-Dokhtar magmatic arc. Exposed rock units in the area
include Eocene volcanics, Qom Formation marine sediments and plutonic bodies. The intrusive bodies have quartz-diorite to granodiorite
composition as well as porphyry microdiorite. Intruding bodies into the Eocene volcanics and Qom Formation units caused recrystallization
and metamorphism and formed assemblages of skarn minerals such as garnet, pyroxene, epidote, tremolite and actinolite. Mineralization
occurred as endo-skarn and exo-skarn in massive, vein, brecciated, open space filling and diffusion forms. Magnetite is the main ore mineral
and is accompanied by cobaltite, chalcopyrite and pyrite. Fluid inclusion microthermometry studies were performed on prograde stage garnet
and pyroxene and retrograde stage quartz. Microthermometry studies show homogenization temperatures from 400 to more than 600°C and
from 180 to 200°C as well as salinities between 12 and 20% and between 5.8 and 11.9% wt NaCl equiv. for prograde and retrograde phases,
respectively. Isotopic thermometry on pyrite-chalcopyrite pair minerals gives 241 to 528°C and that for quartz-magnetite pair minerals gives
441 to 549 °C. Sulfur and oxygen isotopic ratios offer magmatic origin which mixed with basinal fluid for this mineralization.

Keywords: Porphyry microdiorite, Sulfur isotope, Oxygen isotope, Fluid inclusion, Skarn, Cobaltite, Qamsar.
For Persian Version see pages 235 to 248
*Corresponding author: M. Ghaderi; E-mail: mghaderi@modares.ac.ir

Y-V



	22-Mohammaddoost.pdf
	22-Mohammaddoost-ab.pdf

