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Sample type M1 M2 75b 75 152a 39 162 50 TS-K
Wt%
SiO, 61.8 64.5 59.54 62.4 66.26 66.63 66.98 67.26 59.2
TiO, 0.4 0.38 0.46 0.32 0.36 0.32 0.30 0.33 0.05
Al,04 16.20 15.95 17.31 16.34 16.35 16.31 15.9 16.00 1.66
Fe,03 1.86 2.02 2.62 2.31 1.48 1.95 1.88 1.92 224
FeO 1.32 151 1.59 1.62 0.72 1.38 1.38 135 -
MnO 0.06 0.08 0.07 0.06 0.06 0.05 0.05 0.06 0.12
MgO 1.61 1.22 2.23 2.04 1.37 0.89 0.86 1.02 0.48
CaO 3.36 3.37 3.86 3.24 3.29 2.20 2.42 2.61 10.65
Na,O 5.25 5.22 5.96 5.48 5.59 5.44 521 5.31 0.10
KO 4.72 4.00 431 4.95 431 4.96 4.87 4.58 1.00
P,0s 0.25 0.19 0.45 0.28 0.17 0.13 0.13 0.13 0.02
LOI 0.99 1.07 1.23 0.83 0.29 0.76 0.84 0.05 5.06
Total 98.30 100 99.41 99.80 99.89 99.87 99.88 99.86 99.80
PPm
Cr 150 500 54 39 29 28 26 24 40
Ni 26 31 38 32 53 23 20 198
Co 8.80 8.10 13 8 4 5 5 5 29.60
\ 87 72 101 93 35 64 41 57 142
Cs 2.57 4.95 3.3 29 18 3.6 2 8.3 0.56
Ba 761 986 730 594 883 772 822 715 120
Rb 109 111.50 98 111 134 134 128 144 0.60
Sr 1660 1600 1907 1530 1320 1300 1200 1360 150
Y 11.9 157 13 11 15 15 14 14 13
Hf 53 5.50 4.2 6.3 55 5.4 5.2 54 0.30
Zr 205 199 221 288 204 211 199 205 8
Th 10.75 10.75 3.6 7.9 133 16.2 10.3 20 1.69
U 3.31 3.15 14 2.48 3.77 3.27 3.1 3.24 2.74
Nb 8.60 11.70 5.6 73 12.8 125 121 125 1.10
Ta 0.60 0.80 0.2 0.39 0.87 0.88 0.86 0.82 0.10
La 28.7 36.8 26 29 36 38 35 36 322
Ce 535 67.2 54 51 63 68 62 63 41.1
Pr 6.10 7.64 6.3 5 7 7 6 6 4.31
Nd 216 26.6 241 19 25 25 23 23 14.7
Sm 3.94 4.61 4.61 3.12 4.42 4.38 4.08 3.97 2.37
Eu 1.07 1.20 1.30 0.98 1.14 1.14 1.05 1.05 1.06
Gd 3.57 4.47 35 25 3.34 3.29 2.99 2.95 2.59
Tb 0.45 0.56 0.44 0.33 0.5 0.5 0.47 0.45 0.36
Dy 2.3 2.92 2.23 1.68 2.52 2.45 2.29 2.25 211
Ho 0.42 0.57 0.39 0.32 0.47 0.46 0.44 0.42 0.45
Er 1.24 1.63 1.15 0.97 1.39 1.39 1.36 13 1.44
Tm 0.18 0.25 0.17 0.2 0.2 0.2 0.2 0.2 0.20
Yb 118 1.60 1.07 1.05 141 1.48 1.34 1.36 1.26
Lu 0.19 0.25 0.17 0.17 0.22 0.22 0.21 0.21 0.21

(VAAY) o, Sen 5 YaKovenko ;i aus 5 5 cusgriges,lsS —Cudgpige wuS 5 L XRF ig,as (WH%) Lol polie 5JUT bl -Y Jgox

Sample type S12 S8 S7 S3 S2 S6 S5 sS4 S11 S1 S9 S10
Wit%
SiO, 59.71 60.59 62.4 64.4 65 65.36 65.4 65.8 67.01 68 68.17 68.71
TiO, 0.51 0.46 0.48 0.52 0.40 0.47 0.44 0.45 0.29 0.26 0.23 0.22
Al,05 16.21 15.42 15.44 16.20 15.50 15.89 16.30 16.28 15.91 15.70 15.48 15.14
Fe,03 4.17 3.97 1.84 1.69 1.47 1.39 1.39 1.68 2.73 1.20 2.39 1.61
FeO 0.67 0.67 1.36 1.63 1.43 1.70 1.56 1.23 1.15 0.86 1.34 0.91
MnO 0.09 0.09 0.12 0.06 0.07 0.12 0.12 0.12 0.06 0.04 0.08 0.08
MgO 0.92 1.08 1.36 151 151 1.44 1.28 1.30 0.83 0.60 0.81 0.74
CaO 4.88 4.76 3.43 2.67 3.16 277 3.10 2.98 2.20 3.29 2.17 1.81
Na,O 4.75 4.80 3.96 5.80 5.40 5.00 4.90 4.80 5.05 5.27 5.05 3.70
KO 3.91 4.32 4.80 4.34 4.40 4.50 4.30 4.20 4.25 3.58 4.06 6.57
P,0s 0.27 0.22 0.22 0.17 0.17 0.20 0.17 0.14 0.12 0.06 0.08 0.09
LOI 0.36 0.38 0.35 0.80 1.29 0.23 0.06 0 0.14 1.46 0.10 0.10

Total 99.50 99.50 99.78 99.96 99.91 99.66 99.52 99.78 99.50 100.03 99.50 99.50
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Skarn mineralization in north part of Kal-e Kafi and
its relation with Kal-e Kafi intrusive body
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Abstract

The Kal-e Kafi granitoid body and related skarn, a part of the Central Iranian zone and
the Yazd block, are located 60 Km Northeast of Anarak (Northeast of Isfahan province).
This Late Eocene-Oligocene granitoid body intruded into the Eocene volcanic,
volcaniclastic rocks and the Anarak metamorphic units, giving rise to the formation of
widespread hornfels and limited skarn deposits. Different lithological units from gabbro
to microgranite are the main constituents of this large and complex intrusive body. The
geochemical data as well as the petrographic studies show that monzonite to quartz
monzodiorite are in close relationship to skarn mineralization. Also, these rocks, display
characteristics of high potassium calc-alkaline, metaluminous and I type magma. Using
geochemical discrimination diagrams, the magmatism developed in VA related late
geotectonical environment. On the base of the aforementioned data and comparison
with chemical composition of some world's skarns forming granitoid, it can be
concluded that the Kal-e Kafi skarn is Cu-Au-Fe type. Field and petrographic studies
document that there are five stages in the skarn evolution. Several samples from
mineralized quartz veins were used for fluid inclusion geothermometry. Considering the
homogenization temperature of quartz veins and some secondary textures in ore
minerals, the ore mineralization stage and veining are simultaneous. The boiling
evidences in fluid inclusions are considered the most important factor for ore deposition
in the temperature range of 250-375 °C. Boiling is also caused the occurrence of two
distinct fluids together; high- (type V) and low-salinity (type I, IV) fluids. Metals
transported as chloride complexes and precipitated as sulfide minerals while the boiling
process was ended. The opaque minerals (chalcopyrite, pyrite and magnetite) formed in
the final stage of skarn formation, due to decreasing temperature (150-200 °C) and
increasing oxidation conditions, were altered into goethite, bornite, covellite and
martite, respectively. Tectonic movement and the occurrence of many faults in the area,
play an important role in the quartz veins emplacement and ore mineral alteration stage.
The calc-alkaline and I type Kal-e Kafi intrusive body can be proposed as the source of
Cu, Fe and Au bearing hydrothermal fluids and skarn mineralization.

Key words: Kal-¢ Kafi, Calc-alkaline granitoid, Contact metamorphism, Calcic skarn,
Mineralization, Fluid inclusion
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