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No.

(Wt%)
SiO, 69.49 7270 6370 7240 744 97.90
TiO, 026 008 049 033 009 0.01
Al,O4 1499 1740 1425 017 1414 017
Fe,03 1.96 1.14 5.01 2.24 1.72 0.88
MnO 007 0.02 007 080 0032 001
MgO 125 021 041 042 044 001
CaOo 243 0.56 8.10 0.18 0.49. 0.02
Na,O 27 397 415 022 31 005
K,0 43 491 033 402 362 001
P,Os 4.1 0.35 0.11. 0.06 0.2 0.01
LOI 099 088 117 279 059  0.00
Total 99.1 99.2 99.6 98.1 99.08 98.2
(ppm)
Rb 74 171 11.3 193 57 040
Cs 111 454  0.061 6.85 0.22 0.02
Sr 12 435 543 288 3.9 1.1
Ba 58.9 122 89 271 14.2 1.8
Th 17.2 3.16 9.68 105 5.4 0.05
U 1.9 183 421 245 061 0.5
Cr 36.8 10 80 150 75 10
Co 8.2 1 201 43 1.32 0.7
Zn 329 18 18 28 0.9 8
Ga 7.1 18 18 28 029 7
Y 12.2 7 223 142 605 411
La 17 5.1 24.2 18 5.8 0.5
Ce 36.5 10.7 483 327 133 1.20
Pr 41 1.25 55 335 14 014
Nd 13.7 44 205 112 4.98 0.6
Sm 3.1 137 448 229 124 027
Eu 022 042 245 189 028 048
Gd 2.7 143 444 247 11 034
Tb 04 029 07 0.35 02 007
Dy 3.1 15 3.93 2.34 1.18 0.58
Ho 04 023 08 052 02 014
Er 15 053 25 157 06 047
Tm 0.8 0.08 0.38 0.29 0.07 0.08
Yb 15 042 245 183 053 049
Lu 0.2 0.06 0.4 0.31 0.06 0.08
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Elements variations and the origin of fluids during the
hydrothermal alterations in the Astaneh-Arak granitoid
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Abstract

Seven distinct hydrothermal alteration zones developed within the Astaneh granitoid.
The phyllic and silicic alterations have a wide extension in the study area. In the phyllic
alteration, La in comparison to other REE's, is much more enriched which may be the
result of sericite formation. The enrichment of LREE in the propylitic alteration, due to
their accommodation in secondary minerals, is more than that of unaltered sample. The
REE normalized pattern in the argillic alteration shows a considerable leaching of REE
during the alteration process. The Eu/Eu* ratio in the altered samples is less than one
and in comparison to unaltered sample displays positive anomaly. Generally, the
chondrite normalized pattern in altered and unaltered sample is similar. The stable
isotopes, 0™ and 8D, data indicate that magmatic-metamorphic waters were
responsible for fluids involved in phyllic and silicic alterations.

Key words: Granitoid, Astaneh, Hydrothermal, Stable isotope, Element mobility
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