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Abstract

The Agh-Daragh study area in the north of Ahar is located in Ahar-Arasbaran zone. The
area is distinguished by W, Cu and Au metal endowment and has been explored during
stream sediment and heavy mineral exploration. At least, three mineral occurrences are
detected in Agh-Daragh area including Cu stockwork-disseminated mineralization in
Chupanlar (occurred in O™ quartz-monzonite), Cu-AuxW vein-type mineralization in
Ayran Goli (occurred in O granodiorite), and Fe+Cu skarn in Gowdal (occurred between
quartz-monzonite unit and crystallized carbonate). Chemically, Agh-Daragh mineralization-
related metaluminous granitoids belong to oxidized, I-type and high-K calc-alkaline to
shoshonitic series. They have SiO, = 63.5-67.6 wt%, Al,O3; = 14-16.5 wt%, and K,O/Na,O
= 0.5-1.8. Moreover, LILE enrichment relative to HFSE depletion and HREE in the
granitoids and the dikes occurred due to fluid-melt interaction, which are characteristics of
subduction tectonic environment. In their magmatic evolution, the Agh-Daragh intrusive
rocks underwent a transition from the early intrusive phases belonging to granodiorite (O°
unit) with low K/Na and Fe,O3/FeO ratios and to the late intrusive phases belonging to
quartz-monzonite (O™ unit) enriched in K (K/Na >1) and oxidized (Fe,Os/FeO >1). It
seems that high content of volatiles in high-K and oxygenate magmas occurs due to
saturation of magmatic melt in water under a lower degree of quartz-monzonite
crystallization immediately preceding Cu-AuxW mineralization at Agh-Daragh intrusive
suite. Combining our field geology and geochemical-metallogenic evidences, we conclude
that the mineralization in Agh-Daragh area mostly occurred in accompany with late quartz-
monzonite stocks; as a result, identification of high-K intrusive rocks and related dikes have
important implications for proceeding exploration planning specially indicating of drilling
points, and further refines the basis for mineral exploration in Sheyviar Dagh intrusive suite
and subsequently in Ahar-Arasbaran metallogenic zone.
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|:| Limestone and marl (upper Cretaceous)
Sheyviar Dagh (Ahar batholite)

- Monzonite and granite (Oligocene)

III Submarine volcanic rocks (upper Cretaceous)
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Sample No. Ch13 Chl6 Chi8 Ch20 A24 A25 A3l A34 Ag35 Ag36 Ag37 Ag38 Ag39 Agdd Agdl
Units (oF (oF o¢ o¢ o o™ o™ o™ o™ o™ dike dike dike dike dike
SiO, 63.8 64.01 63.79 67.23 63.48 635 67.6 65.23 64.11 65.81 57.45 5595 56.23 73.23 73.32
TiO, 0.37 0.5 055 043 06 0.56 0.35 047 0.57 0.4 1.05 069 121 0.14 0.13
Al,O3 14.57 15.73 16.25 15.32 16.48 15.08 15.73 15.34 13.94 15.76 15.11 15.84 16.23 11.23 11.08
Fe,O3 29 212 3.57 1.1 277 329 255 217 3.4 3.04 321 489 332 421 3.23
FeO 21 242 21 254 321 2.3 134 201 1.89 2.34 231 131 232 213 155
MnO 0.05 0.05 0.06 0.06 0.09 0.08 0.04 0.11 0.06 0.06 0.15 0.09 0.04 0.06 0.04
MgO 1.7 1.98 212 158 22 189 0.85 145 2.86 1.44 5.23 2.1 2.3 123 1.32
CaO 334 374 5,02 273 413 291 234 276 4.25 2.44 7.03 9.27 832 0.76 0.8
Na,O 402 3.85 402 3.06 316 3.26 3.09 354 3.02 3.95 233 363 434 234 205
K,O 354 3.04 217 427 229 565 5,62 4.32 4,68 4.01 423 367 321 3.34 453
P,0s 0.15 0.13 03 014 035 0.33 0.14 0.16 0.3 0.18 053 045 054 0.04 0.05
LOI 361 141 1.1 152 093 0.83 0.87 1.78 1.21 0.85 165 107 121 222 1.03
Total 100.15 98.98 101.05 99.98 99.69 99.68 100.52 99.34 100.29 100.28 100.28 98.96 99.27 100.93 99.13
Ba 859 935 877 806 724 829 857 729 789 807 935 775 857 798 769
Rb 92.3 50.6 717 789 1231 237 197.4 105 87 101 97 86 79 121 106
Sr 684 897 786 740 477 724 729 524 678 856 560 567 789 567 456
Y 8.1 109 177 206 146 122 104 139 12 14 34 54 36 23 32
Zr 123 121 102 121 1255 156 89 156 135 165 154 132 165 133 187
Nb 154 203 34 35 273 285 186 25.1 15.5 17.2 133 173 151 172 14.2
Th 166 112 159 161 247 116 134 178 14 12 16 13 16 13 12
Pb 52.7 13.66 14.84 20.17 11.99 19.68 8.73 1441 18 23 45 33 23 43 12
Ni 179 198 7.8 6 5.1 4 45 5.3 5 4 23 2 1 2 1
\Y 55 87 121 111 56 160 99 66 43 3 3 5 44 43 23
Cr 34 50 69 56 94 22 65 84 43 44 32 67 32 22 56
Hf 193 0.85 0.74 099 043 4.2 147 055 1.22 0.77 0.76 09 122 1.45 2.3
Cs 1.3 0.9 2.2 1.7 25 1.8 0.7 2.6 2.3 2.4 15 4.3 3.3 2.3 2.4
Sc 45 5.6 7.2 7.1 3.7 5.8 7.6 49 5.4 4.3 4.6 7.6 4.4 5.4 4.7
Ta 1.2 1.2 1.8 2.4 2.2 1.6 1.3 1.8 3.2 1.3 2.4 3.3 4.3 2.2 1.2
Co 75 104 132 112 43 182 6.6 7.3 12.4 10.4 16.5 14 16 124 143
La 275 319 36.3 374 463 217 243 335 34.6 24.5 335 28.6 31 27 279
Ce 52.85 67.48 77.08 82.16 83.98 5155 50.36 64.13 54.3 87.5 56.7 675 66.5 56.4 66.7
Pr 49 7.3 1.7 8.7 7.8 5.2 5.7 6.3 6.6 5.6 7 8.7 5.6 5.7 6.7
Nd 16 293 30.1 34 274 199 22.3 23 22.4 24.3 324 315 324 226 254
Sm 2.8 4.8 5.7 6.3 4 4 4.2 3.9 3.3 2.4 4.3 5.4 4.4 3.4 3.4
Eu 0.8 1 1.1 0.7 1 1.3 1.1 1 1 0.8 1 11 0.8 0.9 0.8
Gd 25 4.1 4.6 53 3.4 3.8 3.4 3.4 2.3 3.2 35 3.3 4.2 45 4.7
Th 0.3 0.4 0.7 0.7 0.5 0.5 0.4 0.4 0.3 0.4 0.7 0.5 0.3 0.5 0.7
Dy 15 2.6 3.2 4.1 2.9 2.8 2.1 2.8 3.2 2.4 3.3 2.9 4.4 3.2 2.7
Ho 0.3 0.4 0.7 0.8 0.4 0.4 0.4 0.5 0.5 0.4 0.3 0.7 0.5 0.6 0.4
Er 1 1.2 1.9 2.6 1.4 15 1.1 1.3 1.3 1.2 1.4 1.3 1.2 1.2 15
Tm 0.1 0.2 0.3 0.3 0.2 0.2 0.1 0.2 0.2 0.1 0.4 0.5 0.2 0.1 0.2
Yb 1 13 1.9 2.3 1.8 14 0.9 15 1 15 14 2.1 1.3 1.6 18
Lu 0.1 0.2 0.3 0.3 0.2 0.2 0.1 0.2 0.2 0.4 0.2 0.2 0.3 0.1 0.1
(La/Yb)n 185 165 129 11.0 173 105 182 151 23.3 11.0 16.1 9.2 161 11.4 105
K,0/Na,O 0.9 0.8 0.5 1.4 0.7 1.7 1.8 1.2 15 1.0 1.8 1.0 0.7 14 2.2

LI 175 16.0 140 196 127 195 224 196 16.8 20.5 8.6 9.5 8.8 254 241
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