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Sample | Ach-24 | Ach-43 | Ach-38 | Ach-28 | Ach-29 | Ach-14 | Ach-39 | Ach-12
Sio, 66.05 66.23 67.19 67.2 67.35 67.6 67.85 68.29
TiO, 0.3 0.35 0.31 0.32 0.31 0.3 0.29 0.3
ALO, 16.5 16.56 16.7 16.41 16.6 16.53 16.36 15.29
Fe,0, 2.4 2.68 2.47 2.47 2.48 241 2.34 2.4
MnO 0.05 0.06 0.06 0.05 0.06 0.05 0.05 0.05
MgO 1.2 1.12 1.1 0.92 0.93 0.87 1.1 1.17
CaO 5.16 4.49 4.26 4.55 44 4.13 4.58 4.81
Na,O 4.80 4.93 4.62 4.83 5.05 4.53 4.95 4.53
K,0 1.35 1.84 1.8 1.86 1.84 1.75 1.57 1.40
PO, 0.12 0.15 0.14 0.13 0.13 0.11 0.13 0.17
LOI 1.66 1.55 1.23 1.21 0.8 1.66 0.77 0.91
Total 99.59 99.96 99.95 99.95 99.95 99.94 99.99 99.95
A% 43 45 38 32 48 30 42 43
Cr 12 18 16 14 14 13 22 20
Co 12.5 18.9 14.3 10.2 13.7 33.2 15.6 13.8
Zn 32 38 33 33 30 32 33 33
Sn 0.8 1.1 0.9 0.8 0.9 0.8 0.8 0.8
Ba 513 405 398 402 365 389 370 395
Sr 471.5 411.7 410.6 421.6 312.8 381.8 444 459.4
Rb 34 42 35 38 34 36 35 24
Nb 8.4 11.9 8.6 8.5 7.1 5.4 8.6 8
Y 8.1 9.7 7.6 8.1 7.3 7.6 7.9 8.1
Zr 87 109 24 62 56 86 84 88
Cs 0.9 1.1 0.9 0.6 1 0.5 1 0.7
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Sample | Ach-24 | Ach-43 | Ach-38 | Ach-28 | Ach-29 | Ach-14 | Ach-39 | Ach-12
Hf 2.76 3.46 1.02 1.99 2.23 2.92 2.75 2.61
Ta 0.67 1.07 0.71 0.65 0.38 0.27 0.74 0.63
Th 5.17 6.91 4.83 5.5 4.97 5.17 5.31 493
U 1.62 2.1 1 1.4 1.37 1.4 1.6 1.4
La 15 18 17 17 13 14 15 16
Ce 26 34 23 27 20 24 26 26
Pr 2.79 3.74 2.79 2.95 2.56 2.52 2.84 2.58
Nd 11.9 14.9 12 11.9 11.1 10.9 12.1 11.3
Sm 2.06 2.66 1.98 2.03 1.96 1.93 2.06 1.92
Eu 0.54 0.73 0.55 0.54 0.55 0.52 0.55 0.54
Gd 1.47 2.1 1.47 1.51 1.39 1.3 1.47 1.42
Th 0.28 0.35 0.27 0.27 0.27 0.26 0.29 0.27
Dy 1.85 2.3 1.72 1.86 1.76 1.74 1.82 1.74
Er 0.89 1.17 0.78 0.84 0.84 0.83 0.91 0.82
Tm 0.15 0.19 0.12 0.14 0.13 0.15 0.15 0.14
Yb 0.5 0.6 0.3 0.4 0.4 0.4 0.4 0.4
Lu 0.13 0.17 0.1 0.11 0.11 0.12 0.13 0.12
Li 6 4 16 4 4 8 3 12
Pb 9 13 10 9 16 10 8 10
Zr/Sm 42.23 40.97 12.12 30.54 28.57 44.56 40.77 45.83
(La/Yb), | 20.23 20.23 38.20 28.65 21.19 23.60 25.28 26.97
Sr/’Y 58.95 42.44 54.02 53.04 42.84 50.23 56.20 56.71
Y/Yb 16.2 16.16 25.33 20.25 18.25 19 19.75 20.25
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Abstract

The Qarah Chay Neogene caldera is located at 30 km SE Quchan in the Binalud Zone. The volcanic rocks of the caldera are mainly dacite in
composition and composed of plagioclase and amphibole. The rocks present a variety of porphyry, microlitic porphyry, sieve, trachytic and
glomeroporphyritic textures. Based on the spider diagrams normalized to chondrite and primitive mantle, the study rocks show enrichments
in Large Ion Lithophile Elements (LILEs) and depletion in Heavy Rare Earth Elements (HREEs) and High Field Strength Elements (HFSEs).
Their’s calc-alkaline affinity and the obvious negative HFSE anomalies (such as Ti, Nb and P), and positive Pb anomaly are similar to those
magmas related to active continental margin. Moreover, their high concentrations of Sr, Sr/Y, Na,0/K,0, and low concentrations of K and MgO
are the same as high silica adakites. Considering the above points, the parental magma(s) of the Qarah Chay caldera formed from the partial
melting of eclogite during the subduction of oceanic lithosphere of Sabzevar under the southern edge of the eastern Alborz zone in Neogene. It

seems that the major Quchan and Dareh Gaz strike slip faults played a main role for the caldera formation.
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