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Sample No. Atys Atyg Aty Ass, Ass3 Adao Adio
Rock type A%ertizte Dacite Andesite Andesite Andesite A%?jz;tizte A?]l:jae;tizte
Location N32°547  N32°54 46 N32°55 48 N32°589°  N32°5816 ~ N32°5816  N32°587
E58°53 29 E58°52 32 E58°51 25 E58°5542°  E58°5547  E58°5037  E58°5025
SiO, 60.02 63.83 54,53 58.63 59.64 59.89 62.14
TiO, 047 0.34 071 0.72 0.64 0.61 0.56
Al,03 17.03 17.61 16.77 18.02 17.00 15.23 17.07
Fe;Osr 377 3.29 7.16 5.29 5.25 4.56 4.36
MnO 0.068 0.055 0.088 0.07 0.077 0.057 0.075
MgO 2.23 1.62 6.78 3.92 377 27 2.63
Ca0 4.62 3.92 7.3 5.43 6.5 7.97 5.53
Na;O 3.89 2.93 2.83 376 2.99 2.99 3.43
K,0 28 2.66 1.27 132 0.85 0.95 141
P,0s 0.25 0.26 0.29 0.18 0.13 02 017
Total 95.48 96.51 97.72 97.33 96.83 94.88 97.37
Rb 53.2 55.9 36.7 263 10.6 24 23.2
Sr 773 698 342 283 411 322 299
Ba 1010 1049 167 285 168 168 183
Cs 32 16 27 12 10 23 17
Zr 48.1 30.6 103.9 152.5 107.3 116.8 154.1
Hf 1.61 1.34 2.69 3.86 2.98 2.92 38
Th 6.1 6.1 5.9 47 33 44 5.1
u 21 14 15 1.2 1 0.9 13
\Y 64 74 140 65 94 75 63
Y 8.8 7.8 145 12.8 10.9 111 12.2
Nb 7.62 7.45 7.75 6.50 5.25 5.90 6.34
Ta 0.4 0.4 04 04 03 04 05
Ga 15.14 15.81 13.38 13.95 15.12 12.56 13.38
La 19.3 17.3 15.3 10.0 9.5 8.6 10.3
Ce 41.06 36.99 28.29 2232 20.60 18.63 2261
Pr 46 4 31 2.7 26 2 25
Nd 16.5 14.9 12.6 10.1 9.9 8.4 97
Sm 26 22 23 21 21 17 18
Eu 05 05 038 06 0.6 0.6 0.6
Gd 2 18 28 2.3 19 18 2
Tb 03 03 04 04 03 03 03
Dy 18 17 29 2.6 22 23 24
Ho 03 03 0.6 05 04 04 05
Er 1 1 17 15 1.2 14 14
m 0.1 0.1 02 02 02 02 02
Yb 11 10 16 16 14 14 15

Lu 0.2 0.2 0.2 0.2 0.2 0.2 0.3
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Sample No. Alyy Alss Adag Agsy Abs, Abs, Absg
Rock type A%ertizte Rhyolite Andesite Rhyolite Andesite Andesite Andesite
| erifan N32°57751” N32°58,47” N32°54’16” N32°56’45” N32°56’49” N32°56)52” N32°5? 8 .
E58°50 10 E58°50 24 E58°51 32 E58°49 00 E58°57 39 E58°57 46 E58°57 34
..... =V g ashsl
SiO, 60.53 74.43 55.58 70.29 55.64 57.77 53.71
TiO, 0.55 0.05 0.76 0.01 0.80 1.27 1.03
Al,O5 16.72 13.96 19.08 18.90 19.10 18.61 20.82
Fe,O3r 7.45 0.78 6.07 0.82 6.09 7.36 6.27
MnO 0.112 0.042 0.034 0.009 0.104 0.152 0.104
MgO 0.56 0.58 2.87 0.08 2.93 0.88 25
CaO 4.18 2.33 7.27 0.69 7.55 4.89 7.66
Na,O 3.99 3.71 3.91 31 3.82 5.26 4.19
K0 1.86 191 0.85 3.50 0.83 1.43 0.65
P,O5 0.44 0.07 0.23 0.09 0.22 0.6 0.26
Total 96.39 97.86 96.65 96.98 97.08 98.22 97.19
Rb 59.6 71.2 57.2 107.4 12.3 26.2 1.7
Sr 375 186 329 117 377 408 405
Ba 245 308 234 306 140 182 112
Cs 2.7 6.5 8.9 9.9 12 14 2.7
Zr 22.4 42.5 50.0 34.2 124.6 274.6 141.2
Hf 0.68 16 171 1.65 2.93 5.64 3.12
Th 7.6 8.5 4.9 5.6 2.9 3.8 1.8
U 1.7 1.6 11 1.2 1 1.2 0.4
\Y 9 4 41 >1 123 57 98
Y 16.2 6 7.4 0.2 14.8 23.1 144
Nb 12.15 10.66 5.62 9.93 5.09 12.07 6.45
Ta 0.7 0.9 0.3 11 0.3 0.7 0.4
Ga 16.63 12.57 14.76 16.67 14.37 16.91 14.48
La 244 19.8 10.2 8.3 9.6 155 7.1
Ce 54.71 34.15 20.21 18.67 19.67 38.31 17.16
Pr 6 3.4 2.3 2 24 4.6 21
Nd 225 104 8.5 6.7 10.5 18.9 9.1
Sm 3.8 14 15 1.2 24 3.9 2.2
Eu 1.1 0.3 0.4 0.2 0.7 1.2 0.7
Gd 3.5 0.9 15 0.3 2.7 4.1 25
Th 0.5 0.2 0.2 0.1 0.4 0.7 04
Dy 34 1 16 1 3 4.4 2.8
Ho 0.6 0.2 0.3 0.1 0.6 1 0.6
Er 1.6 0.5 0.9 0.3 1.7 2.8 1.6
Tm 0.2 0.1 0.1 0.1 0.2 0.4 0.3
Yb 14 0.6 0.8 0.5 16 2.7 1.7

Lu 0.2 0.1 0.1 0.1 0.2 0.4 0.3
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Geochemistry and Tectonic setting of Tertiary volcanic rocks
in north of Khusf (East of Iran)
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Abstract

The study area is located in the northern part of Khusf in Southern Khorasan province
which borders the Sistan suture zone and the Lut block. Tertiary volcanic lavas
outcropped in this area contain andesite, quartz andesite, dacite and rhyolite. These
rocks are dominated by porphyric and glomeroporphyric textures. The essential
minerals in andesitic rocks are plagioclase, amphibole and pyroxene set in microlitic
groundmass in some samples. Rock forming minerals in quartz andesite and dacite
include of plagioclase, biotite, amphibole and quartz phenocrysts. Rhyolites are
composed of quartz, alkali feldspar and plagioclase. The presence of sieve texture,
zoning, regrowthing rim, synthetic twinning in plagioclase crystals, rounded and
embayed quartz and reaction rim in amphibole crystals refers to non-equilibrium
condition during magma crystallization. Geochemically, the studied rocks are calc-
alkaline and medium to high-K that are characterized by enrichment in LILE, the
negative anomaly of Nb, Ta, Ti which indicate magma relation to subduction zone and
active continental margin. Chondrite- normalized pattern shows LREE enrichment
relative to HREE suggestsing the parental magma could have generated from partial
melting of metasomatized mantle by fluid related to subducted sediments.

Key words: Tertiary volcanic rocks, Calc-alkaline, Active continental margin, North of
Khusf, Lut block
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