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Petrogenesis of low Silica Adakitic domes of Sahl
(South of Shahrood, southeast of Semnan Province)
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Abstract

Sahl area, in the south of Shahrood, is a part of the northern portion of the Central Iran
Structural Zone. The area is dominated by a thick sequence of the Paleocene to the middle
Eocene volcanic and volcano-sedimentary rocks. Hypabyssal igneous rocks as dome, dike and
sill with trachybasaltic andesite and trachyandesite' composition intruded the sequence. Various
enclaves with amphibolitic, gneissic, hornblenditic, pyroxenitic, tonalitic, gabbroic, tuffaceous
sandstone and siltstone nature with different sizes and shapes are present in the rocks studied
which can be taken as an evidence of contamination and magma mixing processes. With respect
to geochemical characteristics, the studied rocks are belonging to low silica adakites , with calc-
alkaline to high potassium calc-alkaline affinity, enriched in LREE and LILE and depleted in
HREE and HSFE. Overall, the mentioned adakites resulted from crystallization of melts
originated from partial melting of metasomatized or modified mantle wedge, above the
subduction zone of the Neotethys oceanic slab (Sabzevar - Daruneh branch).
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Sample No. S-1 S-2 S-3 S-4 S-5 S-6 S-7 S-8 S-9 S-10
SiO, 48.15 48.27 48.35 48.77 51.38 52.58 52.67  54.01 54.06 55.11
Al,O; 14.58 17.23 1511 17.73 16.7 16.42 17.09 16.42 15.24 15.26
TiO, 0.66 0.70 0.68 0.68 0.65 0.64 0.53 0.52 051 0.49
Fe,O3 9.34 9.81 9.26 9.02 8.71 8.3 7.64 731 7.94 7.13
MgO 8.70 5.47 8.26 4.85 5.98 6.09 4.18 4.10 6.27 5.77
MnO 0.18 0.19 0.25 0.22 0.15 0.15 0.14 0.12 0.08 0.11
CaO 7.92 7.78 7.17 8.57 8.22 7.62 5.04 5.05 8.43 6.51
Na,O 4.05 4.18 4.38 431 4.81 4.90 5.85 5.84 4.29 4.96
K0 2.20 2.28 2.16 2.13 2.52 3.01 2.98 3.01 247 3.46
P,0s 0.33 0.35 0.34 0.33 0.33 0.31 0.32 0.32 0.25 0.27
L.O.l 3.50 3.30 3.60 3.00 0.55 0.02 3.30 3.10 0.89 0.93
Pb 19.6 43 9.5 15 4.2 12.4 8.1 8.5 7.4 3.8
Ta 0.2 0.2 0.2 0.1 0.2 0.1 0.2 0.2 0.1 0.1
Rb 40.2 44.9 35.4 42.6 55.1 57.7 82.6 80.5 61 59.8
Sr 765 1247 849.3 1506.2 826.4 1021.1 657.2  566.1 707.3 479.7
Y 15.2 17.3 14.8 155 145 12.7 14.9 14.8 10.7 11.6
zZr 68.2 73.1 68.1 69 75.3 66.1 89 97.8 65 72.6
Nb 3.1 3.3 2.8 2.9 2.9 2.4 3.1 3.2 2.6 3.2
Cs 17.1 5.1 7.7 1.7 43 1.8 3.6 3 11 13
Ba 290 331 278 249 290 425 360 324 316 477
La 15.8 16.6 15.6 13.3 135 11.9 133 13.6 111 153
Ce 30.2 34.6 31.6 21.7 28.5 255 26.9 28.8 21.9 35.2
Pr 3.94 4.37 4.09 3.64 3.93 3.30 3.70 3.66 2.76 4.39
Nd 17.8 19.1 17 16.1 16.4 14.2 15.4 15.9 11.8 18.1
Sm 3.57 3.92 3.56 3.50 3.62 3.26 3.67 3.40 2.64 3.32
Eu 1.06 117 1.08 1.06 1.05 .94 1.03 1.02 .8 1.03
Gd 3.59 3.8 343 3.48 3.6 3.03 3.35 3.26 245 2.83
Tb 0.52 0.56 0.52 0.53 0.51 0.45 0.49 0.47 0.37 0.38
Dy 2.80 3.14 2.85 2.73 2.70 251 2.76 2.46 1.95 2.20
Ho 0.60 0.65 0.55 0.58 0.57 0.47 0.51 0.48 0.39 0.39
Er 1.60 1.74 1.49 1.59 1.58 1.31 1.45 1.39 1.03 1.17
Tm 0.22 0.25 0.22 0.23 0.21 0.2 0.23 0.22 0.16 0.16
Yb 1.43 1.48 1.36 151 1.44 1.25 1.39 131 1.03 1.04
Lu 021 0.26 0.22 0.23 0.23 0.19 0.23 0.22 0.17 0.18
U 0.8 0.8 0.8 0.8 0.8 0.8 1.2 1.2 0.7 0.7
Lan/Yby 6.995 7.652 9.918 6.929 7.183 7.992 7.652 6418 7.562 7.449

SriY 50.32895  72.08092  57.38514  97.17419  56.9931  80.40157  44.10738  38.25  66.1028 41.37069
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Sample No. S-11 S-12 S-13 S-14 S-15 S-16 S-17 S-18 S-19 S-20
SiO, 55.37 55.81 57.39 57.72 58.26 58.26 58.32 58.33 58.51 59.02
Al,O3 16.17 16.35 16.00 17.83 16.21 16.21 16.62 15.78 16.2 16.2
TiO, 0.51 0.48 0.48 0.47 0.48 0.48 0.48 0.44 0.46 0.45
Fe,O3 7.80 7.01 6.24 5.96 6.70 6.70 6.79 6.01 6.70 6.37
MgO 6.04 4.30 3.97 2.61 8.00 3.97 3.95 4.10 3.94 431
MnO 0.10 0.12 0.12 0.09 0.12 0.12 0.16 0.10 0.11 0.12
CaO 6.65 6.06 6.22 5.41 6.58 6.58 6.61 5.82 6.31 5.69
Na,O 5.01 3.79 4.19 4.77 3.68 3.68 3.94 3.48 3.68 3.94
K0 2.90 2.79 3.02 1.86 297 297 2.69 3.50 3.04 2.98
P,Os 0.27 0.30 0.26 0.25 0.25 0.25 0.26 0.24 0.26 0.23
L.O. 0.82 2.70 1.90 2.80 3.25 0.78 0.18 2.00 0.79 0.83
Pb 11 3.8 11 42.4 6.8 6.8 5 1.2 3.2 43
Ta 0.1 0.2 0.2 0.1 0.3 0.3 0.2 0.3 0.2 0.2
Rb 69.6 61.3 77.8 39.4 70.2 70.2 63.9 86.2 71.7 63.3
Sr 645.9 780.7 809.4 846.4 904.3 904.3 872.1 741.1 909.6 709.2
Y 10.6 13.4 12.7 12.4 131 13.1 12,5 10.8 12.3 10.8
Zr 65.3 84.6 86.4 88.4 96 96 87.4 83.6 92.8 79.7
Nb 2.5 3.0 3.3 3.0 3.8 3.8 3.2 3.0 3.7 3
Cs 0.8 13 2.2 14 2.2 2.2 1.7 0.6 2.3 2.3
Ba 326 354 300 300 411 411 314 364 395 352
La 111 131 135 12.4 14.3 14.3 14.7 8.7 13.8 11.4
Ce 21.4 26.1 275 26.9 283 28.3 26.9 20.3 26 23.3
Pr 2.82 3.33 3.48 3.42 3.62 3.62 3.56 2.78 3.48 297
Nd 119 14 145 14.8 15.7 15.7 14.8 11.9 13.6 12.8
Sm 2.65 3.04 3.01 291 3.24 3.24 3.07 2.67 2.98 2.58
Eu 0.77 0.93 0.86 0.97 0.92 0.92 0.89 0.78 0.94 0.77
Gd 2.57 3.01 2.79 294 2.96 2.96 2.84 2.55 2.92 2.93
Tb 0.37 0.44 0.40 0.42 0.43 0.43 0.41 0.36 0.41 0.34
Dy 2.02 2.37 211 2.2 251 251 2.29 1.98 217 2.07
Ho 0.39 0.47 0.43 0.44 0.48 0.48 0.47 0.37 0.46 0.41
Er 1.15 1.25 1.16 1.29 1.35 1.35 1.26 1.07 1.32 1.09
Tm 0.16 0.2 0.19 0.19 0.20 0.20 0.19 0.16 0.20 0.16
Yb 1.08 1.28 117 1.25 1.26 1.26 1.24 1.08 1.33 1.07
Lu 0.17 0.2 0.2 0.2 0.2 0.2 0.19 0.16 0.2 0.17
Th 1.6 2.6 24 1.6 25 25 25 25 25 2.7
U 0.7 11 0.9 0.5 1 1 0.7 0.9 1 0.9
Lan/Yby 5.938 6.9 6.999 6.451 7.733 7.779 5.431 6.688 6.321 7.266
sriY 60.93396 58.26119  63.73228  68.25806  69.03053  69.03053  69.768  68.62037  73.95122  65.66667
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