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Sample TA-01 | TA-02 | TA-03 | TA-04 | TA-06 | TA-07 | TA-08 | TA-11 | TA-12 | EC-10 | EC20 | EC25 | KS-01 | KS-02
position | XL 292176 | 292189 | 202295 | 292124 | 292578 | 292647 | 292704 | 292019 | 291885 | 291579 | 288939 | 289793 | 298011 | 298790
Y | 3940276 | 3940321 | 3940294 | 3940327 | 3940395 | 2940331 | 3940419 | 3940438 | 3940424 | 3941370 | 3941100 | 3943186 | 3942112 | 3941231
Si02 (%) 11.58 8.18 9.93 10.68 2.5 2.15 12.75 17.13 1549 | 6185 | 49.02 | 53.47 15.48 22.35
AI203 1.35 245 0.51 5.68 1.23 0.84 0.46 6.25 2.59 1486 | 1135 | 1345 0.1 0.28
Fe203 7599 | 7684 | 8297 | 66.73 | 9202 | 94.62 69.25 58.86 | 48.71 5.89 6.75 6.16 78.25 60.68
Ca0 44 4.59 22 3.53 021 0.69 4.02 5.86 18.1 5.02 13.9 9.19 4.55 11.05
Na20 0.02 0.02 0.01 0.01 0.02 0.02 0.02 0.03 0.01 3.11 0.97 0.79 0.02 0.02
K20 0.04 0.04 0.02 0.04 0.03 0.02 0.03 0.06 0.03 1.36 1.45 2.19 0.02 0.01
MgO 5.82 3.93 0.06 727 3.56 2.12 0.53 6.83 433 242 1.96 1.85 0.88 485
Ti02 0137 | 0081 | 0133 | 0113 | 0049 | 0.046 0.034 0.171 0167 | 0554 | 0471 | 0.524 0.002 0.004
MnO 0207 | o115 | 0063 | 0171 | 0127 | o0.107 0.131 0.123 | 0447 | 0.103 | 0.143 0.13 0.283 0.57
P205 0016 | 0002 | 0016 | 1157 | 0.002 | 0.003 0.004 0255 | 0242 0.07 0.09 0.096 0.001 0.026
S 0002 | 0001 | 0019 | 0002 | 0001 [ 0.002 0.108 0.001 0002 | 0001 | 0002 | 0.003 0.002 0.001
LO.I 0.16 3.66 444 453 0.05 0.04 12.55 4.15 10.53 4.46 13.65 | 11.94 0.03 0.02
Ba (ppm) 5 16 20 242 12 4 2 24 129 97 73 78 5 1
Sr 5 3 7 6 3 4 2 4 15 228 297 249 5 2
Cu 2 2 42 4 1 3 358 2 1 34 37 39 4 62
Zn 140 25 182 139 46 27 1464 74 501 143 175 153 12 31
Pb 1 2 205 14 5 4 202 6 2 32 157 92 1 4
Ni 41 43 33 46 38 37 37 40 54 61 72 78 29 32
Cr 8 3 22 4 5 2 5 6 6 26 28 41 4 7
v 131 82 121 83 73 43 20 69 45 108 85 91 3 18
Co 5 4 4 3 2 2 4 8 5 3 2 4 2 2
As 76 99 267 177 36 128 7125 100 1427 122 387 344 5 80
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SiO, 1 e | --- - e | - +++ | n.c n.c n.c n.c + +++ | +++ | + | nc | nc
ALO, | .90 1 --- + -+ |+ | ne | - - n.c nc | nc | +++ | ++ | ++ | nc -
Fe,0, | -.96 | -91 1 -- --- | ---| nc | ---] nc | nc n.c n.c - -] --- - nc | nc
Ca0O 43 1 .29 | -.60 1 n.c + n.c + ++ | nc | nc nc | nc ++ + nc | nc | nc
Na,O | .83 80 | -74 | .10 1 ++ - +++ - n.c n.c n.c n.c ++ ++ + | nc | nc

K,0 91 89 | -89 | 32 .68 1 - +++ - n.c n.c n.c + +++ | +++ | + | nc | nc
MgO | -.21 | .00 .09 11 -20 | -.28 1 n.c + -- -- - -- n.c - nc | ++ -

Ti0, 92 | 95 | -92 ] 35 .80 92 | -.15 1 - - n.c n.c + +++ | +++ | ++ | nc | nc
MnO | -08 | -33 ] .02 | 59 | -25 | -27 | .32 | -31 1 n.c n.c n.c -- n.c - -- | nc | nc

S 141 -24 ) 12 | =15 | -13 | -5 | -42 ] -21 | -.18 1 +++ | +++ | ++ | nc | nc - | nc | +++
Cu .00 | -14 | -01]-05| -03 | -.03 | -41 | -.12 | -09 | .97 1 +++ | ++ | nc n.c - | nc | +++
Zn -05|-15]-021] .10 | -.08 | -.09 | -31 | -.10 | -.04 | 94 | .92 1 ++ | nc | nc - | nc | +++
Pb 22 (12 | -22] .02 | 07 | 28 | -65| 24 | -40 | .64 | .64 .57 1 n.c ++ | nc | nc | ++
Ni 81 | 88 | -89 | .52 | .58 90 | -06 | 91 | -19 | -19 | -.10 | -.02 | .19 1 +++ | + | nc | nc
Cr 84 | 78 | -80 | 28 | .60 | 91 | -39 | 88 | -28 | -.11 | -.02 | -08 | .48 | .79 1 ++ | nc | nc
v 25 | 42 | -24)-16| 34 | 33 | 16 | 51 | -44 | -30 )] -34 | -29| .15 | .38 A48 1 + -
Co -08 | .06 | -.03 12 | -15 | -.11 41 05 | -09 | .08 00 16 | -02 | 02 | -04 | 27| 1 n.c

\-.
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No. (S:i;e) o gi)at)sce; T nzi C(:l)ast) Salinit}e/ q(lv;s’f; NaCl sty Th((YSL) Th((I;C—;V)

1 11.8 Oval L+V 9.4 13.298 0.942 229.4

2 6.2 Elongate L+V 274 10.978 0.956 193.5

3 10.4 Spherical L+V -1.1 1.816 0.904 180.4

4 12.5 Spherical L+V -2.7 4.389 0.847 244.9

5 17.1 Spherical L+V -2.1 3.438 0.878 214.3

6 7.6 Rectangular V+L -21.1 23.084 1.008 241.7
7 6.1 Irregular L+V -0.9 1.487 0.907 175.5

8 10.1 Spherical L+V -1.3 2.143 0.789 265.7

9 14.3 Spherical L+V -11.6 15.570 0.887 302.1

10 6.7 Irregular L+V -23 3.757 0.853 235.1

11 10.4 Spherical L+V -2.5 4.074 0.880 217.3

12 8.8 Spherical L+V -144 18.115 0.988 212

13 5.5 Spherical L+V -0.6 0.993 0.926 153.2

14 8.2 Oval L+V -0.7 1.158 0.887 190.2

15 7.5 Oval L+V -0.8 1.322 0.890 189.2

16 12.1 Irregular L+V -0.5 0.827 0.883 192.1

17 20.6 Elongate L+V -1.8 2.956 0.896 194.7

18 10.9 Elongate L+V -1.5 2.469 0.891 195.6

19 14.1 Spherical L+V -1.2 1.979 0.887 195.1
20 4 Spherical L+V -1.2 1.979 0.885 197.6
21 15.3 Elongate V+L -23.6 25.366 0.957 308.3
22 13.5 Irregular L+V -3.7 5.926 0.905 209
23 6.1 Cubic L+V -14 2.306 0.887 197.8
24 7.3 Cubic L+V -21.1 23.084 1.018 231.8
25 8.7 Rectangular L+V -19.5 22.012 1.013 213.6
26 7.3 Cubic L+V -21.2 23.149 0.980 270.7
27 6.5 Elongate L+V -22.8 24.358 1.019 227.6
28 7.8 Spherical L+V -13.7 17.511 0.917 289.5
29 7.1 Elongate L+V -3.8 6.076 0.863 2453
30 6.8 Elongate V+L -14.3 18.030 0.947 260.7
31 17.2 Elongate L+V -11.2 15.177 0.845 3335
32 7.9 Rectangular L+V -10.5 14.468 0.830 3383
33 7.3 Spherical V+L -9.8 13.732 0.849 318.1
34 43 Spherical L+V -6.7 10.101 0.945 198.6
35 8.9 Spherical L+V -15.6 19.108 0.943 273.4
36 10.5 Elongate L+L+V 7.540 0.922 259.1
37 13.1 Elongate L+L+V 6.199 0.925 253.3
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Ina (Zheng and Simon, 1000
.Sample no Mineral (%0) 8'°0,_ et (Th (°C) (fluid calculeted ( (%0)3"0 ..
1991
M1 Magnetite +2.31 233 -8.6 +10.91
M3 Magnetite -0.46 233 -8.6 +8.14
M6 Magnetite +2.26 233 -8.6 +10.86

S A Kon sl 513 gai 53 el Lae i 1l ooy (5 5 0l (5555 5 s &
SE S5 T eagdos 55 Jiw sla,bile (Kesler, 2005) 5,58 i, )3
bl odd jaiia (slaessdome I oS o s S S s s
5 Wlosy SibeaT Jool il o5 Sl s & 015 oo 1y oty ol Lilokts
a5 80035 5T Cons g 5 2 LS o (gladls 3l Lol g (gla S5 5 4o 5o
12505 53 C3 5Ll 5l SIS a5 b (slaLile Slaosls Cond g s S
d%ﬂ'QT):L&)L‘JKC‘}J‘JQA‘;-\.&ﬁ‘)\;ﬁﬁhéb:ﬁ‘jjzd)ﬁ
03 gdoes 53 S0 LS Jlw sbaylile slrosls i Hlosel opl 53 .Lledd
503 3l (ol dlipl b (o A JK2) 46,8 o sl 0/l sla Lils”
b (ST 1 & o laslile (552 55 ol (S5 Aot 03 3man S 515
sdas 8 k5 s 0 )l 03 guoue 51T 035 05w s 15 0 g2 bT
Jhw laslibe 555 5 bos Dbl 4l a6 5Ll Gl Sl S $B)5
& -A JSKa) ol e YA 550> Hass (1971) 15505 3

Sl Wgo T Liio .Y —4

Gl Oleg 55 %o +)0 b 48 Ol LSl byl 53 05uST Cssy!
5l ol S5 51 0lis Jlw 55 0581 o 579 5] (s (Taylor, 1997)
S s o Ol Jlw ool 53850 Luolis 05 YL WS 5 35 oL L L
310 5148 ol 0k sla) mlin b oS 058 5 5010 05b55 I35 (6513
LSl OT LA ) B0 1 2 laeSiw b s bl Jols) Llos g &
59l S5 5 0 s e A 3 0255 Lews 5 ol D) son
0328 gles Gk &6 oS 55 (s gy SaeKn L I3l s e & 0T
S Iy (ST Gl Lo b ST b ol oS S ¢S o Lo
5 okd 05 55 sl s S5 swee. (Faure and Mensing, 2005)
o) S dimen B0 1 b oS ol s Bl i a soT by ol S
D35l e 53 e G il ) i (3l SIS 63 3 O gal g )3 L&
S ol Jlw 55 5 cazSe SIS 53880 e 3 sl (b LS &3S
Ol 52 xS SIS 358 03l b5 (555 SSKSE Wyl w5 Ll 5 o
Uy 555 53 05| K 053521 S 03 4 ol 0 S e sl SIS
CxSa S 5380 e 355 o o 45 (Kohn and Valley, 1998) das s
Bl S s W se Jl i glab=d BB Hluis 4 i Ll

3,595 wgig pf wlallian —A

L5 SWsw (gl g sla SIS (BHS) 5555 %15}‘)"5;;61‘)\“5\{)3
Dl Bos 5550 8 8 e e 1 15 0 (875, ($3le ST W o
2558 s S5 S L) b s 4 Wl 5 055 8 sl gspl.agy S
l4is .(Ohmoto, 1972; Ohmoto and Goldhaber, 1997) 4S™ ¢S LS s
5> (%0) CDT 4y o oy 5 HdlS” ey SIS 03 588 gyl
FIVD G VY Ol oo SIS 53 348 ldie .ol ol 05T O o)leds Jgelr
b 5Ll w358 g 5 552) o S 6l el 0k (5 S 03100 150
Ohmotto and Rye) dsles 5 Jlw (sla Lol ;uuuius sbes u:'i'\:‘ Sleslazal
BYS, g e o oks 35T Sl Sl g 57531 G Sy SIS 61 ¢ (1979
0 Jgd) Sl Hl5a 53 +) /A B +O/Y Ols (g5l SIS W 50 L

S pFan g o —A

S8 Sl g F g ) —4

ST 53 Glos S Ol g 4y Gl (sla SIS 55 b (glasLils andllas
(Kwak and Tan, 1981) Sl dde 5Lt Sl ladlw S 5 Sloj oSS o
¥OF b YOR Ole (S Kes sl o3gdoes glyls Cdv LS g3le S
WAA B ANV Ols so8 a5 5 315 Sl s (M8 (Sle L)
olie 4 S p3lie ol el NaCl dsbee 555 daoys (Vo/A 555La L)
Lzd 5 b Meinert (1992) Low 5 ot 1)) 0,15l (slaLuilS” J yome (slaosls
Lﬁf@@)ul{@gmémﬂ“{@mﬁ 45}?&31 OT s &8
0,8 Slole LU iou s 0> 50k m SS 5 S e a
i AT G 08l 53 STs 5 S5 Jlw slajlibe iy s
SanS 5 5 Syl OT iy 53 ez o 0L YU (5558 5 (S Kan sbos
Ll ol Faa Ken s sy S8 55 a3 1S bl
GLoT b LSl Jiw gl 28Ty Ws 4 =T J>l,s 53 .(Meinert, 1984)
el o3 55 DN Lty ale s oSl o S )08 5 s S
Sl L, (Wilkinson, 2001) (S us o Kan sles plp 55 (558 loses o
1361 Il (SataaT o (gla Lk (Call A JSC8) sl adeiio 018 Sl
do o 53 b gl b aa do e 5l Ly 45 dias s OUS 1) s T L

=0 psba s ails VL g5 5 bes Jlw izl sl ol b (g5le SIS

b0 AT el Jlw 5 O o 05953 8 & Il sl g a3l palie— 0 Jds
Ao raslS} L om O3 B AR S AN 9=

Sulfur Content Th (°C) (fluid
Sample no. Mineral 88, pyr (%0) 1000 In o (Ohmoto and Rye, 1979) | **S ¢ (%o)
(%o0) calculeted)
P-1 Pyrite 50.7 +10.1 233 +1.6 +8.5
P-2 Pyrite 50.5 +12.5 233 +1.6 +10.9
P-6 Pyrite 458 +7.3 233 +1.6 +5.7
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12Fe* + SO + 12H,0 «——> 4Fe,0, +H,S +22H"
sphier Sl Wl g 90 Fl 53 388 sl S5 s s
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Abstract

The Takht iron deposit is located 120 km northeast of the Hamedan City in the Urumieh-Dokhtar magmatic belt. The Miocene Takht
granodiorite intruded into the Cretaceous carbonates and resulted in Fe-skarn formation. Epigenetic mineralization in the Takht Deposit occurred
predominantly as vein and lenticular ore bodies accompanied with argillic, carbonation, chloritization, epidotization and silicfication alterations
and minerals including garnet, pyroxene, epidote, tremolite- actinolite, phlogopite, hornblende, quartz, calcite, magnetite, pyrite, specularite,
chalcopyrite, hematite, limonite, goethite and malachite. Chemical composition indicates the presence of Si, Al, Ca, Mg, Ti and chalcophile
elements such as Cu, Zn, As and Pb that originate from the coexistence of silicate and sulfide minerals with magnetite. The microthermometric
results revealed homogenization temperatures (Th) from 153.2°C to 338.3°C and salinity from 0.827 wt.% NaCl eq. to 25.36 wt.% NacCl eq..
The "0 (SMOW) values of magnetite were measured in the range of —0.46%o to +2.31%o and 8O water is +8.1%o to +10.9%o, respectively.
These isotope values are similar to magmatic fluids that were also equilibrated with *O enriched sources. The $*S (V-CDT) values of pyrite
show ranges of +7.3%o to +12.5%o and the original fluid 3*'S H,S values were estimated ranging from +5.7%o to +10.9%o. These positive §*S
values confirm that sulfur is provided by evaporate sulfates. During the retrograde stage of the Takht Skarn, re-mobilized metals accompanied
with metal-bearing fluids (provided by intrusion) were mixed with sulfur-bearing descending meteoric waters and eventually, the mixing of the
two fluids led to calcic Fe-skarn mineralization in Cretaceous carbonates.
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