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Sample No. S-16 S-22 S-23 S-25 S-26 S-33 S-35 S-36 S-38 S-39 S-46
X 58°21'52"E 58°22'0"E 58°21'53"E 58°20'21"E 58°22'25"E 58°20'35"E 58°20'24"E 58°20'15"E 58°21'52"E 58°20'42"E 58°20'16"E
Y 32°12'18"N 32°12'44"N 32°12'41"N 32°13'33"N 32°13'21"N 32°13'44"N 32°13'59"N 32°13'41"N 32°13'11"N 32°13'31"N 32°14'18"N
Rock type 5 2 3 3 4 5 4 3 2 4 2
Sio, 60.01 59.39 60.58 59.85 60.57 59.61 60.24 55.01 58.75 64.73 56.12
TiO, 0.618 0.551 0.501 0.686 0.474 0.639 0.457 0.534 0.669 0.382 0.523
AlLO, 17.76 18.24 17.91 17.64 17.83 18.12 17.81 16.01 18.13 17.34 18.24
FeO, 5.89 5.28 5.18 5.74 5.68 5.98 5.41 6.71 5.95 2.46 6.72
MnO 0.18 0.11 0.12 0.115 0.087 0.214 0.05 0.034 0.088 0.019 0.14
MgO 2.19 2.19 2.57 2.92 2.98 2.33 2.86 7.57 2.64 2.54 4.28
CaO 6.14 6.34 5.63 6.02 5.56 6.17 4.21 6.58 6.68 3.72 6.11
Na,O 3.12 3.07 2.89 2.62 2.72 2.89 3.57 352 3.01 5.86 3.25
K,O 1.68 2.11 1.89 1.53 2.18 1.84 2.42 0.52 2.19 0.4 1.15
P,0s 0.069 0.068 0.066 0.071 0.062 0.075 0.056 0.056 0.074 0.048 0.074
L.O.l. 1.69 2.32 2.45 2.38 1.84 2.39 2.61 215 2.51 1.49 2.88
Sum 99.86 99.67 99.8 99.6 100.0 100.3 99.7 98.7 100.7 99.7 99.5
Ba 533 579 515 534 603 582 759 295 568 186 337
Co 17 16 15 16.3 15.2 17.6 12 18.8 17.2 5.2 13.8
Cs 2 49 3.2 4.1 2.6 2.3 10.5 2.9 4.3 7.4 31
Ga 16 17 15 14.5 14.1 14.6 15 14.5 15.4 14.4 14.7
Hf 35 38 4 3 2.8 33 3 2.3 31 35 3
Nb 5.8 73 5.9 6.2 5.3 6.1 5.4 4.1 6.8 6.6 5.7
Rb 53 77 71 72.8 69.3 51.3 72 18.4 76.3 18.5 48.6
Sr 491 471 399 404.2 544.6 493.7 678 693.6 474.9 971.7 498.6
Ta 0.4 0.6 0.6 05 0.3 0.5 0.4 0.3 05 05 0.3
Th 6 75 7.6 7.9 6.3 5.8 7.3 48 7.8 8.9 5.2
u 1.8 2.9 2.1 2.6 2.2 2.1 2.5 1.7 2.7 31 18
\Y; 178 149 135 139 142 183 141 198 153 104 173
w 15 1.8 1.4 0.8 11 1.3 <0.5 0.9 1.7 0.5 0.5
Zr 139 152 152 144.2 109.5 136.3 117 87.5 150.3 1325 116.5
Y 23 23 22 21.7 16.4 22.7 17 16.5 22.9 17.5 18.1
La 17 20 19 16.9 17.1 15.4 17 12.8 19.7 20.7 15.3
Ce 33 38 36 33.8 32.6 31.8 30 245 39.8 417 28.4
Pr 3.65 4.32 4 412 3.28 3.72 31 2.8 415 45 311
Nd 15.5 17.1 15.3 16.7 13.4 14.9 12.6 10.9 16.8 16.2 11.8
Sm 3.54 3.84 331 3.44 2.27 3.62 2.61 2.8 3.65 2.7 2.62
Eu 1 1.15 0.92 0.86 0.85 1.06 0.81 0.85 1.37 0.82 0.95
Gd 3.96 411 3.62 3.14 2.75 3.68 2.82 2.95 4.06 2.77 2.68
Tb 0.61 0.61 0.57 0.45 0.52 0.63 0.43 0.44 0.54 0.43 0.37
Dy 3.86 3.72 38 4,06 3.07 371 2.9 2.97 3.58 2.83 3.22
Ho 0.76 0.77 0.76 0.73 0.65 0.78 0.54 0.59 0.69 0.56 0.61
Er 2.32 2.32 2.24 2.62 1.93 2.38 1.7 1.78 257 1.63 1.72
Tm 0.33 0.33 0.35 0.36 0.28 0.31 0.24 0.27 0.35 0.27 0.34
Yb 2.25 2.2 2.14 2.37 1.66 2.27 17 1.65 2.05 1.79 1.88
Lu 0.36 0.37 0.34 0.32 0.24 0.32 0.27 0.28 0.26 0.28 0.37
K,0/Na,O 1.85 1.45 1.52 1.71 1.25 157 1.47 6.77 1.37 14.65 2.83
Eu/Eu* 0.82 0.89 0.81 0.8 1.04 0.89 0.91 0.9 1.09 0.92 11
(Lan/Yby) 5.03 6.28 6.05 481 6.95 457 6.58 5.23 6.48 78 5.49
(Cen/Yby) 3.76 453 4.38 3.69 5.08 3.62 458 3.84 5.02 6.03 391

1: Bt Qtz Monzonite, 2: Hbl Qtz Diorite porphyry, 3: Hbl Microdiorite, 4: Hbl Diorite, 5: Hbl Diorite porphyry
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Sample No. S-49 S-59 S-63 S-67 S-84 S-102 S-104 S-105 S-113 S-119 S-127
X 58°20'21.1"E 58°22'25"E 58°22'21"E 58°22'2"E 58°20'3"E 58°21'18"E 58°21'32"E 58°21'48"E 58°20'55"E 58°22'10"E 58°22'16"E
Y 32°13'33"N 32°13'16"N 32°13'33"N 32°13'3"N 32°13'4"N 32°12'42"N 32°12'24"N 32°12'34"N 32°13'48"N 32°13'06"N 32°13'31"N
Rock type 2 4 1 1 8 4 5 3 8 3 )
SiO, 57.21 63.85 63.74 63.88 59.75 61.37 59.61 60.87 56.18 59.58 60.26
TiO, 0.496 0.369 0.372 0.403 0.484 0.456 0.476 0.433 0.495 0.512 0.416
Al;O3 18.43 17.42 15.02 14.26 18.07 17.99 18.52 17.86 16.08 18.14 18.21
FeO; 6.42 3.54 5.23 5.83 5.61 5.31 5.45 5.21 5.34 5.47 5.12
MnO 0.06 0.132 0.28 0.216 0.128 0.1 0.17 0.10 0.126 0.128 0.18
MgO 3.89 2.99 0.93 1.17 3.14 2.68 3.24 3.15 6.98 3.27 3.04
CaO 5.24 4.05 3.78 3.72 4,58 5.24 3.83 4,78 6.21 5.12 3.62
Na,O 3.67 471 3.85 3.75 3.34 2.88 3.15 311 3.89 2.99 2.79
K,O 0.89 0.34 1.65 1.59 2.03 211 2.42 241 0.67 2.56 2.63
P,Os 0.067 0.05 0.055 0.058 0.059 0.059 0.064 0.051 0.053 0.062 0.055
L.O.l. 2.25 2.47 3.12 2.96 2.74 1.45 2.82 1.85 1.27 2.08 1.96
Sum 99.63 100.6 99.61 97.8 99.9 99.65 99.75 99.83 98.2 99.9 98.5
Ba 359 190 2514 1745 684 558 600 582 284 567 546
Co 13 7.6 5 9.3 14.2 15 17 15 16.3 16.5 15.1
Cs 2.3 6.8 80 76.7 12.3 2.2 6.1 5.6 3.4 4.2 8.3
Ga 15 15.2 12 12.4 14.8 15 16 15 15.2 15.3 15.6
Hf 3.2 3.7 3.8 35 3.6 3.1 3 3.2 2.7 3.6 3.4
Nb 5 6.4 6.6 6.9 4.7 5.7 5.8 5.7 4.3 5.2 6.1
Rb 46 23.1 34 314 68.3 66 90 82 20.4 77.6 83.4
Sr 492 956.4 916 906.7 683.8 531 555 559 675.9 538.6 542.5
Ta 0.4 0.4 0.3 0.3 0.3 0.4 0.4 0.5 0.4 0.3 0.5
Th 5.9 8.3 4.2 3.9 6.9 6.7 6.1 6.4 5.2 5.1 6.7
U 2.3 2.7 1.6 17 2.3 2.4 2.2 2.2 2 19 1.8
\Y% 165 112 50 47 154 136 147 154 194 166 134
W 0.8 0.5 0.5 0.5 0.6 1 11 0.8 1.2 1.3 1.6
Zr 120 130.5 179 173.6 1145 117 125 127 92.1 122.3 129.2
Y 17 18.4 14 13.2 16.7 17 17 17 17.6 15.4 16.1
La 14 16.8 24 22.1 16.9 16 17 18 14.7 30.7 30.4
Ce 24 37.8 42 41.7 33.2 30 30 32 26.8 16.2 17.3
Pr 2.81 4.23 4.38 4.12 3.24 3.19 3.22 3.44 2.67 3.18 3.28
Nd 115 16.6 15.7 16.08 12.19 12.1 13 13.1 11.3 12.04 125
Sm 2.79 2.85 2.56 2.37 2.78 2.63 2.8 2.78 2.88 2.66 2.71
Eu 0.86 0.78 1.32 1.34 0.75 0.83 0.81 0.85 0.79 0.93 0.86
Gd 2.93 3.11 2.55 2.68 2.69 2.88 2.93 291 2.83 2.97 2.67
Th 0.46 0.39 0.36 0.34 0.41 0.45 0.45 0.47 0.41 0.44 0.43
Dy 2.98 2.57 2.26 2.45 3.13 2.89 2.96 2.92 3.12 3.01 2.86
Ho 0.59 0.58 0.47 0.54 0.49 0.61 0.56 0.6 0.62 0.57 0.58
Er 18 153 1.42 1.45 1.78 1.85 1.64 1.72 168 173 1.57
Tm 0.28 0.24 0.22 0.26 0.21 0.27 0.26 0.25 0.26 0.29 0.29
Yb 1.86 1.8 1.49 1.37 1.61 1.75 1.71 1.75 1.56 1.68 1.67
Lu 0.28 0.24 0.23 0.21 0.31 0.27 0.28 0.28 0.3 0.23 0.26
Ratio
K,0/Na,O 4.12 13.85 2.97 2.36 1.65 1.36 13 1.29 5.81 1.16 1.06
Eu/Eu* 0.92 0.8 151 1.63 0.84 0.92 0.86 0.91 0.85 11 0.98
(Lan/Yby) 5 561 963  10.88 7.08 6.32 6.66 6.78 6.35 6.18 6.5
(Cen/Yby) 3.38 4.84 6.69 7.87 5.33 4.43 4.52 4.76 4.44 4.73 4.71

1: Bt Qtz Monzonite, 2: Hbl Qtz Diorite porphyry, 3: Hbl Microdiorite, 4: Hbl Diorite, 5: Hbl Diorite porphyry
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Petrology, geochemistry and tectonic setting of
intrusive rocks in the southwest of Sorkh-Kuh
(Lut Block, eastern Iran)

Ahmad Hosseinkhani, Mohammad Hassan Karimpour *, Azadeh Malekzadeh Shafaroudi
Research Center for Ore Deposits of Eastern Iran, Ferdowsi University of Mashhad, Mashhad, Iran

Abstract

The southwest of Sorkh-kuh area is located in 120 km SW of Birjand city and it is a portion of
the Tertiary volcanic-plutonic rocks in the west of the Lut block. Geology of this area
comprising andesitic and basaltic volcanic rocks, which have intruded by intrusive rocks, at
different stage, such as hornblende diorite, hornblende microdiorite, hornblende diorite
porphyry, hornblende quartz diorite porphyry and biotite quartz monzonite caused extensively
alteration in volcanic rocks. The texture of intrusive rocks is porphyritic, granular and poikilitic.
Hornblende and plagioclase are two common minerals in these intrusive rocks and biotite and
quartz are common in biotite quartz monzonite. Composition of intrusive rocks show
metaluminous to low peraluminous nature with calc-alkaline and sometimes tholeiitic affinities
in diorites. These intrusive rocks belong to volcanic granite arc and magnetite (or 1) series
granitoids. Enrichment of LILE (Ba, K, Cs and Sr), depleted of HFSE (Nb, P, Ti) and
enrichment of LREE versus HREE indicated that magma formed in subduction zone
environment. The high ratios of Eu/Eu* (0.8-0.9 in all diorite rocks and 1.5 in biotite quartz
monzonite) and also enrichment of Sr especially in biotite quartz monzonite (900 ppm) shows
there were no plagioclase in the source of magma. Depletion of Nb and high amount of Zr/Nb
show low contamination of crust in magma. The (Lan/Yby) is low between 5-9. The magmatic
source of intrusive rocks had been generated from 1 to 5% of partial melting of garnet-spinel
Iherzolite (low garnet) and in 60 km asthenosphere depth.

Key words: Tholeiite, Calc-alkaline, Granitoid, Intrusive rocks, Southwest of Sorkh-kuh, Lut
block
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