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Sample No. SH4 SH5 SH8 SH19 SH33 CH3 CH5
X 58°23'18" 58°23'36" 58°23'38" 58°22'31" 58°23'31"  58°25'10" 58°25'25"
Y 33°2' 57" 33° 2' 58" 33°2'55.1" 33°3' 6" 33°1'55" 33°9'19.3" 33°9'18"
Rock Type Trachy andesite Trachy andesite Trachy andesite Trachy andesite Trachy andesite Dacite Dacite
SiO2 56.52 55.76 57.63 60.17 55.47 63.11 63.73
TiO2 1.64 1.68 157 1.08 1.76 0.51 0.45
Al203 16.1 16.28 16.06 15.59 16.25 17.09 16.98
FeO* 7.56 7.76 6.35 6.06 7.05 4.34 3.9
MnO 0.13 0.16 0.12 0.11 0.15 0.08 0.05
MgO 2.41 2.09 221 1.88 2.38 1.23 1.64
CaO 5.85 6.03 5.59 4.95 6.14 3.88 331
Na20 3.2 3.18 3.31 3.24 3.05 2.98 2.82
K20 3.47 3.68 3.47 3.84 3.68 2.92 3.01
P20s 0.98 1 1.01 0.62 0.92 0.21 0.18
LOI 1.05 1.26 1.73 1.55 211 3 3.33
Total 98.91 98.88 99.05 99.09 98.96 99.35 99.4
Ba 515 514 490 581 515 467 469
Be 4 3 4 4 3 2 3
Co 18.3 18.9 17.1 125 17.0 55 5.1
Cs 4.8 7.3 55 6.4 3.8 4.1 2.8
Ga 185 18.6 17.7 185 19.0 17.1 16.1
Hf 9.1 9.2 9.0 8.5 9.2 4.1 4.1
Nb 154 151 15.2 143 16.6 7.0 7.0
Rb 158.6 179.7 156.1 169.4 150.0 96.6 98.5
Sn 3 3 3 2 3 1 <1
Sr 401.1 419.6 388.6 400.6 408.6 368.7 338.9
Ta 0.9 12 11 0.9 11 0.4 0.5
Th 19.9 20.9 20.2 184 20.5 9.7 9.7
U 49 49 5.0 4.6 4.8 2.4 2.7
\Y 176 179 162 99 176 42 66
w 1.7 2.2 2.6 2.5 2.3 14 14
Zr 385.9 398.5 389.9 360.0 400.2 160.9 156.7
Y 453 495 43.7 39.1 48.1 10.7 10.8
La 52.6 52.5 52.6 46.2 54.0 27.1 26.9
Ce 105.3 110.7 106.8 94.0 109.8 55.8 55.2
Pr 12.50 13.00 12.44 10.74 13.00 6.03 5.99
Nd 48.0 52.6 50.1 41.7 52.8 22.5 235
Sm 9.81 10.62 9.92 8.15 10.34 4.21 4.20
Eu 2.23 2.34 2.17 1.94 2.25 1.04 1.00
Gd 9.50 9.59 9.01 7.60 9.55 3.33 321
Tb 1.53 1.53 143 1.24 151 0.47 0.46
Dy 8.60 8.75 8.37 7.26 8.62 2.31 2.50
Er 5.10 5.29 4.82 4.48 5.10 1.10 1.21
™m 0.76 0.79 0.71 0.64 0.75 0.14 0.16
Yb 5.02 5.08 4.40 4.21 4.96 0.95 1.07
Lu 0.74 0.79 0.70 0.67 0.74 0.15 0.14
Ratios

K20/Na20 1.084 1.157 1.048 1.185 1.206 0.979 1.067
Eu/Eu* 0.706 0.709 0.702 0.754 0.692 0.849 0.833
(La/Yb)n 7.064 6.968 8.06 7.399 7.34 19.232 16.949
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Sample No. CH16 CH19 CH31 S-P-21* S-p-24* S-P-35* S-p-38*
X 58°24' 21" 58°24' 30" 58°24'8" 58°23'14" 58°23 14" 58° 24" 27" 58°23' 57"
Y 33°11'52"  33°13'13" 33°11'41" 33°13'24" 33°13'24" 33°13' 14" 33°12' 34"
Rock Type Basaltic Andesite Andesite Andesite Andesite Andesite  Rhyo dacite  Trachy andesite
SiO2 55.13 60.81 59.18 57.2 56.5 69.8 55.9
TiO2 0.96 0.67 0.84 0.83 0.75 0.29 0.91
Al2O3 16.75 15.34 16.05 17.8 174 15.3 17.3
FeO* 7.5 5.37 6.59 6.84 6.24 2.73 6.93
MnO 0.15 0.1 0.14 0.11 0.11 0.04 0.13
MgO 4.3 3.49 3.94 3.83 3.7 0.58 4.3
CaO 7.29 4.79 6.17 5.93 6.64 3.27 6.49
Na20 3.06 3.42 3.05 3.2 3 3.7 3.4
K20 2.46 3.13 2.59 2.6 2.12 3.53 2.89
P20s 0.32 0.16 0.19 0.17 0.15 0.18 0.17
LOI 0.96 1.85 0.28 1.37 3.23 1.48 1.62
Total 98.88 99.13 99.02 99.05 99.84 100.9 100.04
Ba 655 867 581 540 460 450 730
Be 1 <1 <1 - - - -
Co 16.8 275 23.2 23.9 227 3.2 25.3
Cs 19 21 24 3.5 2.2 3.5 2.3
Ga 155 16.5 16.3 20 19 17 21
Hf 3.3 3.5 35 4 4 4 4
Nb 8.6 7.1 7.9 13 12 13 12
Rb 74.8 69.4 70.5 815 63.9 128 81.7
Sn 1 <1 1 2 2 3 2
Sr 613.6 1135.0 699.4 650 620 340 1030
Ta 0.5 0.6 0.6 1.3 1.2 1.6 <0.5
Th 7.4 9.8 6.9 9.6 8 105 10.1
3.6 2.5 2.1 2.69 2.23 2.65 2.82
\Y 114 250 160 186 148 33 183
w 14 0.8 0.7 2 1 3 1
Zr 130.5 123.1 134.6 130 115 128 137
Y 13.0 20.4 16.3 20.7 17.6 7.3 20.5
La 21.7 33.9 21.3 27.2 18.9 30.1 33
Ce 394 69.3 43.9 51 39.1 57.2 64.6
Pr 4.25 7.83 491 6.46 4.44 6.53 7.72
Nd 15.9 31.7 19.3 24.1 17.6 22.2 30
Sm 2.84 6.32 3.83 45 3.7 3.7 5.8
Eu 0.80 1.55 1.09 1.34 0.96 1 1.42
Gd 2.61 5.12 3.66 4.02 3.39 2.36 4.49
Tb 0.40 0.72 0.56 0.76 0.57 0.34 0.64
Dy 2.21 4.13 3.36 3.96 3.06 141 3.67
Er 1.37 2.20 2.05 241 1.77 0.72 2.22
Tm 0.18 0.34 0.30 0.37 0.29 0.11 0.35
Yb 1.40 2.36 2.04 2.3 1.8 0.7 2.1
Lu 0.21 0.34 0.30 0.34 0.28 0.11 0.32
Ratios
K20/Na2.0 0.803 0.915 0.849 0.812 0.706 0.954 0.85
Eu/Eu* 0.898 0.833 0.89 0.963 0.829 1.035 0.851
(La/Yb)n 10.45 9.684 7.039 7.973 7.079 28.99 10.594
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Sample No. S-P-41.1* S-P-50* S-P-66* S-P-71* S-P-98* S-P-101*
X 58° 24' 10" 58° 24' 9" 58° 23' 5" 58° 22' 21" 58° 24' 52" 58° 24' 47"
Y 33°13' 57" 33° 11" 41" 33°11' 52" 33°12' 45" 33°12' 59" 33°11' 37"
Rock Type Dacite Trachy andesite Trachy andesite Trachy andesite Andesitic basalt Andesite
SiO2 64.7 55.8 60.2 56.8 52.6 56.6
TiO2 0.32 0.81 0.59 0.86 0.74 0.86
Al203 17.29 171 16.9 16.4 16.7 16.6
FeO* 3.02 7 4.79 6.49 6.59 7.2
MnO 0.08 0.13 0.1 0.08 0.09 0.13
MgO 1.11 4.52 2.98 3.92 7.47 3.96
CaO 3.07 6.42 4.39 5.97 8.08 6.12
Na20 4.2 3.3 3.9 3 34 3.6
K20 3.66 251 3.05 3.72 1.89 18
P20s 0.19 0.16 0.12 0.25 0.08 0.11
LOI 2.24 153 2.09 2.37 2.18 1.55
Total 99.88 99.28 99.11 99.86 99.82 99.53
ppm

Ba 700 530 650 660 430 440
Co 2.6 255 16 22.7 331 255
Cs 25 3.5 2.9 4.6 2.8 5
Ga 19 19 19 19 18 20
Hf 5 4 4 5 3 4
Nb 13 9 8 11 6 10
Rb 113 78.9 921 124 48 925
Sn 2 2 2 2 1 2
Sr 760 670 750 780 1010 530
Ta 0.6 <0.5 <0.5 <0.5 <0.5 <0.5
Th 114 6.9 11.3 14.6 7 8.5
U 3.58 2.19 3.45 3.86 2.36 247
\Y 28 178 120 193 171 188
W 2 >1 2 2 >1 2
Zr 179 121 133 166 99.7 139
Y 13.8 19.8 16.4 23.2 17.2 22.6
La 34.4 23 24.7 37.3 26.6 247
Ce 64.5 44.6 47 74.2 48 50.2
Pr 7.04 5.24 5.28 8.79 5.54 5.97
Nd 24 20.6 19.8 34.4 20.2 23.2
Sm 4.1 4.2 3.8 6.5 3.9 4.8
Eu 1.01 112 0.92 149 1.13 1.16
Gd 2.98 3.63 3.27 5.21 3.48 4.4
Tb 0.46 0.61 0.48 0.75 0.54 0.71
Dy 2.45 3.56 2.8 3.99 3.22 3.85
Er 1.49 221 1.83 2.44 1.85 24
Tm 0.26 0.34 0.28 0.35 0.29 04
Yb 1.6 2.1 1.8 24 1.7 24
Lu 0.26 0.33 0.26 0.34 0.27 0.35
Ratios

K20/Na20 0.871 0.760 0.782 124 0.555 0.5
Eu/Eu* 0.883 0.877 0.798 0.783 0.938 0.772
(La/Yb)n 14.495 7.384 9.251 10.478 10.549 6.939
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Sample No.  Rock Type Age (Ma) Rb (ppm) Sr (ppm) 8"Rb/**Sr ('Sr/%Srym ®'Sr/%sr)i
236 Dacite 43.6 128.4 330.3 1.1258 0.70724 0.7065
235 Dacite - 126.2 274.6 1.3226 0.70708 0.7063
317A Dacite - 141 3149 1.2971 0.70825 0.7075
496A Dacite - 98 353.8 0.8024 0.70644 0.7060
203 Andesite 39 80.4 2725 0.0855 0.70553 0.7055
193 Andesite - 88.3 665.7 0.3841 0.70613 0.7059
206 Andesite - 83.8 717.6 0.3380 0.70524 0.7051
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Petrology and geochemistry of volcanic rocks of Cheshmeh Khuri
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Abstract

Khur area is located in east of Iran and northwest of Birjand. The area comprises outcrops of
Eocene to Oligocene volcanics with basaltic andesite to rhyolite composition, which were
intruded by subvolcanic and intrusive bodies of granodiorite to gabbro. In the present work,
petrogenesis of volcanic units in Cheshmeh Khuri and Shekasteh Sabz areas was studied, which
are located in Khur area and these volcanics have most widespread in them. Rhyolite, dacite,
andesite, trachyandesite and basaltic andesite units in Cheshmeh Khuri and trachyandesite unit
in Shekasteh Sabz were identified. The main textures of these units are porphyritic,
hialoporphyritic and microlitic and plagioclase, pyroxene, K-feldspar, hornblende, biotite and
guartz are the main minerals. Volcanic units of Cheshmeh Khuri have characteristic of high-K
Calc-alkaline. Enrichment of LREE relative to HREE and LILE to HFSE are important
evidences that magma was formed in a magmatic belt of a subduction zone. Based on the initial
87Sr/%Sr of andesite and dacite, their magma has originated from partial melting of an enriched
mantle and contaminated with the crust through its differentiation. Trachyandesites of Shekaste
Sabz have characteristic of shoshonitic nature. These units are characterized by high
FeOt/FeOt+MgO, K20O/Na,O and Zr>360 ppm, Y>39 ppm, and Ce> 100 ppm. Also, they are
enrichment in REE particularly in LREE, depletion of Eu, strong enrichment in HFSE, and
depletion in Ba and Sr. Therefore, trachyandesites of Shekaste Sabz belong to post collision
volcanics.

Key words: Geochemistry, Subduction zone, Extension zone, Cheshmeh Khuri, Shekasteh Sabz,
north of Lut block
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