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Table 1. Representative major and trace elements results for the granitoids rock samples from Bajestan. Major
elements are in wt% and trace elements (analyzed by ICP-MS) in ppm)
Sample BJ-1 BJ-2 BJ-3 BJ-4 BJ-7 BJ-96
Rock type Px-Hbl-Bt Px-Hbl- Bt Px-Hbl- Bt Px-Hbl- Bt  Syenogranite Syenogranite

monzogranite monzogranite monzogranite monzogranite
Sample X 58° 13 55.8” 58° 13'55 58°13'48.8" 58°13'41.5" 58°13'41.8" 58°15'18.8"

location 5109503 34°20'57.3°  34°20°29°  34°29'26"  34°30'28.9° 34° 30'50.8"
(Wt%)
Si0, 67.12 68.87 68.99 67.40 74.15 72.12
TiO, 0.48 0.48 0.47 053 0.20 0.24
AlLO; 15.16 14.14 14.85 14.43 14.03 14.29
FeOt 417 3.85 3.66 454 1.13 233
MnO <1 <1 <1 <1 <1 <1
MgO 1.46 1.26 0.95 1.35 0.21 0.65
Ca0 213 2.92 1.26 271 0.93 151
Na,O 2.29 1.97 1.96 217 2.69 251
K,0 4.95 457 401 454 4.90 467
P05 0.30 0.26 0.26 0.37 0.30 0.19
LOI 1.70 1.40 252 1.80 1.30 1.33
Total 99.87 99.79 99.93 99.94 99.95 99.93
ppm
Ba 475.0 461.0 521.0 384.0 367.0 542.0
RD 270.7 251.2 286.3 2905 290.8 2323
Sr 189.3 2136 1348 177.9 158.1 2085
Zr 183.8 185.0 166.0 159.7 84.9 1248
Nb 17.0 16.2 151 16.2 129 134
Ga 176 172 16.6 172 147 161
La 376 371 40.7 331 19.2 251
Ce 70.9 69.1 83.2 62.7 357 47
Pr 8.4 8.1 9.1 74 437 57
Nd 28.9 293 323 283 154 20.7
Sm 53 5.7 55 55 33 45
Eu 1.0 1.0 08 1.0 06 0.9
Gd 45 47 47 48 30 43
To 07 07 06 07 05 07
Dy 39 42 32 41 23 38
Ho 0.7 08 06 08 04 07
Er 21 24 16 22 11 2.0
Tm 03 03 0.2 03 0.2 03
Yb 17 1.9 14 18 09 2.0
Lu 03 03 0.2 02 01 03
Y 19.8 20.9 172 195 121 205
Ratios
K,0/Na,0 2.16 2.29 250 2.09 1.82 1.86
EU/EU 0.60 0.61 051 057 0.62 0.63
(La/Yb)y 15.09 13.16 20.03 12.19 13.77 8.59

Rb/Sr 1.43 1.18 2.12 1.63 1.83 1.11
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Table 1 (Continued). Representative major and trace elements results for the granitoids rock samples from Bajestan.
Major elements are in wt% and trace elements (analyzed by ICP-MS) in ppm)

Sample BJ-47 BJ-T12 BJ-106 BJ-T6 BJ-54 BJ-198

Rock type Hbl- Bt Hbl- Bt Bt Bt Bt porphyritic
monzogranite monzogranite monzogranite monzogranite monzogranite Granite
Sample X 58°17'205" 58°18'1.9" 58°14'37.2” 58°15'16.2" 58°17'1.12" 58" 1858.8"

location 54031002 34°30'50.9°  34°31'448  34°32°20°  34° 30592 34° 2938.2"
(Wt%)

Si0, 74.85 74.01 70.47 69.86 70.00 72.46
Tio, 0.24 023 034 0.13 0.33 0.18

AlLO; 13.47 13.63 14.48 14.47 1354 15.13
FeOt 0.42 1.78 2.63 284 2.18 1.96
MnO <1 <1 <1 <1 <1 <1
MgO 0.26 0.48 0.78 0.37 0.85 0.19
Ca0 1.60 111 217 1.96 3.39 0.67
Na,O 2.46 214 2.10 334 1.90 374
K,0 5.01 552 513 5.16 5.32 3.94
P,0s 0.17 012 0.18 013 0.19 0.14
LOI 137 0.85 153 1.22 1.70 1.38
Total 99.95 99.96 99.92 99.59 99.50 99.89

ppm

Ba 414.0 270.0 474.0 844.0 2251.0 1068.0

RD 214.6 294.2 271.0 2235 260.1 147.0
Sr 211.2 1134 2185 325.0 2734 1183
Zr 1423 134.0 166.6 1716 166.4 165.1
Nb 195 12.0 12.9 188 17.0 18.0
Ga 146 13.7 14.9 19.4 144 18.0
La 11.0 402 304 494 45.0 482
Ce 303 721 56.8 89.5 77.9 90.1
Pr 50 8.2 6.5 10.3 85 10.8
Nd 235 28.1 232 3856 29.9 39.4
Sm 6.0 46 41 76 49 78
Eu 0.6 0.7 08 11 08 1.0
Gd 55 37 3.8 77 43 6.6
Tb 0.8 05 06 11 07 1.0
Dy 49 2.9 30 5.9 37 5.7
Ho 0.9 05 05 12 07 11
Er 28 16 17 31 20 27
Tm 04 02 02 05 0.3 0.4
Yb 25 15 15 28 17 23
Lu 03 02 0.2 0.4 03 0.3
Y 273 158 172 337 203 284

Ratios

K,0/Na,0 2.03 258 2.44 155 2.80 1.05
Eu/Eu* 0.32 0.49 0.62 0.45 0.56 0.42
(La/Yb)y 2.93 17.83 13.85 11.81 18.06 14.13

Rb/Sr 1.02 2.59 1.24 0.69 0.95 1.24
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Table 1 (Continued). Representative major and trace elements results for the granitoids rock samples from Bajestan.
Major elements are in wt% and trace elements (analyzed by ICP-MS) in ppm)

Sample BJ-203 BJ-204 BJ-101 BJ-139
Rock type porphyritic porphyritic Aplite Diabase
Granite Granite
Sample X 58°18'57.1” 58°18'56.9" 58° 15' 27" 58° 18'40.1
location
Y 34°29'515" 34°2953.3" 34°30'57.6" 34°32'3.93"
(Wt%)
SiO, 72.57 76.19 74.87 47.71
TiO, 0.13 <1 0.22 1.08
Al,O4 13.89 13.20 11.83 15.22
FeOt 1.91 0.69 1.50 10.58
MnO <1 <1 <1 0.24
MgO 0.20 <1 0.39 5.68
Ca0 2.01 0.38 1.51 6.64
Na,O 3.22 1.97 1.26 211
K,O 3.19 6.18 4.43 2.84
P,0Os 0.13 <1 0.09 0.39
LOI 2.60 1.18 3.45 7.37
Total 99.94 100.20 99.65 99.85
ppm
Ba 484.0 706.0 339.0 742.0
Rb 113.2 210.6 279.4 101.7
Sr 78.8 123 118.7 181.9
Zr 140.2 78.7 178.4 136.1
Nb 16.4 15.2 12 18.3
Ga 14.1 14.3 12.8 155
La 45.3 29.2 35.7 35.5
Ce 84.6 57.8 63.9 61.6
Pr 9.9 7.1 7.0 7.2
Nd 35.5 26.6 23.6 28.1
Sm 6.8 6.5 4.2 5.0
Eu 1.0 0.3 0.4 14
Gd 6.2 5.6 3.8 45
Th 1.0 1.0 0.5 0.6
Dy 5.3 6.3 3.0 3.6
Ho 1.0 14 0.6 0.8
Er 2.3 4.0 1.8 2.1
m 0.3 0.6 0.3 0.3
Yb 1.9 4.03 2.1 1.7
Lu 0.3 0.6 0.3 0.3
Y 25.5 36.0 18.7 19.7
Ratios
K20/Na20 0.99 3.14 3.51 1.35
Eu/Eu* 0.46 0.18 0.28
(La/Yb)N 15.74 4.88 11.68 20.64

Rb/Sr 1.44 1.71 2.35 0.56
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Tabale 2. The average value of the magnetic susceptibility for dykes and granitoids rocks in eastern of Bajestan

Average values of the

Row Rock type magnetic susceptibility
(S
1 Biotite monzogranite (center) 12x10°
2 Biotite monzogranite (margin) 108x107
3 Pyroxene hornblende biotite monzogranite 125%x10°
4 Hornblende biotite monzogranite 46x10°
5 porphyritic Granite 1x10°
6 Syenogranite 1x10°
7 Aplite (dyke) 1x10°
8 Dolerite (dyke) 15x107
10
IImenite Series Magnetite Series
s |
m
0.1 T 1

1 10

100

1000 10000

5
Magnetic Susceptibility* 10™SI

(Karimpour et al., 2011) iz dibis gudeisl 3 slXw lp cmabliae o83 ol 0 RD/SK s loges .8 JsCi

Fig. 8. Rb/Sr ratio vs. magnetic susceptibility diagram for the granitoids rocks in the Bajestan area (Karimpour et al.,

2011)
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Fig. 9. A: Cathodoluminescence images of zircon populations characteristic for Bj-198, the red line and circle show

approximate location of laser ablation trenches, and B: Concordia plot of Bj-198 sample, porphyritic granite, east of
Bajestan, Khorasan Razavi Province, (Data point error ellipses are 2c)
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Table 3. U- Pb dating results of zircons from Bajestan granitoids (n.d: not detected)

Sample u Th 207Pb/ 0 207Pb/ 0 206Pb/ 0 Age
Name  ppm ppm TN ooepp P o35y TP o3y P (v
Bj-2 Pyroxene- Hornblend- Biotite Monzogranite

Bj-2_b2_01 1.1 6.3 0592 0.0480 0.56 0.0403 1.18 0.0061 1.00 39+1

Bj-2_a_02 7.4 34 0463 0.0476 848 0.0340 8292 0.0052 734 33+1
5

Bj-2_b3 01 3.6 1.4 0400 0.0502 3.35 0.0367 3.70 0.0051 1.25 32+1

Bj-2_c_01 3.3 83 0247 0.0493 6.12 0.0332 16.94 0.0051 8.02 32+1

Bj-2_a3_01 2.5 1.7 0.687 0.0477 0.68 0.0331 1.70 0.0050 1.09 32+1
Bj-2_bl_02 2.1 7.3 0349 0.0482 0.63 0.0332 213 0.0050 1.94 32+1
Bj-2_al_01 1.7 7.3 0425 0.0477 119 0.0324 447 0.0049 354 31+1
Bj-2_bl 01 2.3 1.0 0453 0.0453 4.86 0.0315 6.48 0.0048 2.02 31+1
Bj-2_b 01 5.7 19 0324 0.0512 128 0.0343 1.93 0.0048 0.84 31+1
Bj-2_b5 01 1.9 84 0436 0.0475 138 0.0318 191 0.0048 0.71 30+1
Bj-2_c5_01 4.5 9.8 0220 0.0493 0.62 0.0323 2.75 0.0048 2.40 30+1
Bj-2_a_01 6.3 21 0329 0.0469 7.05 0.0293 40.82 0.0045 32.2 29+1
1

Bj-54 Biotite Monzogranite
BJ-54_a 01 16 11 0663 00549 384 00889 7.01 0.0114 133 72941
BJ54 b1 01 49 27 0561 00481 848 0.0789 2131 0.0118 6.90 75.3+1
BJ54 b3 01 51 31 0617 0.0521 154 0.0924 1426 0.0129 419 82.9+1
BJ54 c1 01 13 6.7 0523 0.0534 588 00774 568 0.0105 112 67.4%1
4

Bj-198 porphyritic Granite
BJ-198_.a 03 40 2.6 0.643 0.1858 150 0.4493 17.87 0.0169 553 108+l
BJ-198 b, 01 69 35 0497 0.0528 133 0.0927 168 0.0128 0.61 81.8+1
BJ-198 a, 01 78 3.8 0483 0.0472 060 0.0802 114 0.0124 0.73 79.3%1
BJ-198 b, 01 7.2 3.6 0497 0.0518 416 0.0710 1251 0.0121 9.41 77.4+1
BJ-198 a; 01 1.6 87 0556 0.0509 31.2 0.0842 44.60 0.0119 8.07 76.3+1
BJ-198 a 02 58 3.8 0.651 0.0572 20.0 0.0863 33.82 0.0118 4.27 75.6%1
BJ-198 a 01 45 25 0558 0.0476 2.06 0.0767 6.93 0.0118 4.67 81.8+1
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Table 3 (Continued). U- Pb dating results of zircons from Bajestan granitoids (n.d: not detected)

Sample U Th 207Pb/ 207Pb/ 206Pb/ Age
U/Th %) g5y T gy ) ()

name ppm  ppm 206Pb
Bj-7 Syenogranite
BJ-7. a3 01 38 890 0.235 0.528 397 01010 370 0.0142 381 90.8+1
BJ7 a4 01 39 27 070 00532 362 01028 4.05 0.0140 104 89.8+1
BJ-7e301 38 22 059 00482 056 0.089 265 0.0131 243 83.9+1
BJ-7 c6 01 14 71 049 00487 057 00876 3.03 00131 287 83.8%1
BJ7 f1L01 19 12 064 00500 323 0.0879 744 0.0128 875 8191
BJ-7 e 01 78 33 048 00505 059 00899 093 0.0128 0.75 8171
BJ7 d2 01 55 30 054 00545 879 02114 2273 0.0127 336 8111
BJ-7 b2 01 52 31 059 00494 146 0.0863 1.75 0.0126 056  80.9+1
BJ-7 a4 02 63 30 047 00516 1.02 0089 125 0.0126 0.74 80.5%1
BJ7 al 01 12 58 048 00475 035 00814 130 0.0124 122 79.7+1
BJ-7 c201 22 12 053 0048 0.72 00837 102 0.0124 087 79.7+1
BJ-7.a5 01 84 45 053 00503 078 0089 116 0.0124 049 79.6x1
BJ-7.d501 80 36 044 00488 118 0.0829 359 0.0123 316 788+l
BJ7 e4 01 17 75 044 0.0487 046 0.0809 1.39 0.0120 140 76.9+1
BJ7d3 01 16 7.8 048 00493 131 0.0817 2.68 0.0120 240 76.7£1
BJ-7 €201 10 49 042 00498 054 00816 097 00119 093 76.2+1
BJ-7 f1 02 55 29 053 0.0486 046 0.0808 092 00119 0.68 76.0+1
BJ-7 f3 02 26 14 053 0.0469 20.63 0.0755 nd 0.0118 40.47  75.5%1
BJ7 d2 01 16 80 051 00486 188 0.0773 1232 0.0117 847 75.0%1
BJ7.dl1 01 26 95 037 0.0493 294 0.0767 nd 0.0113 20.62 72.6%1
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Fig. 10. A: Cathodoluminescence images of zircon populations characteristic for Bj-54, the red line and circle show
approximate location of laser ablation trenches, and B: Concordia plot of Bj-54, biotite monzogranite, east of Bajestan,
Khorasan Razavi Province (Data point error ellipses are 2c)
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Fig. 11. A: Cathodoluminescence images of zircon populations characteristic for Bj-7, the red line and circle show

approximate location of laser ablation trenches, and B: Concordia plot of Bj-7, synogranite, east of Bajestan, Khorasan
Razavi Province (Data point error ellipses are 2c)

B 4 . :
ata-point error ellipses are 2
0.055 —t e 2

0.053 Intercepts at
[ 30.7¢1.5 &
el 1640£1200 Ma
207Pb  0.049 | /2 0\ MswD=93
206Pb 0047 |
0.045 |
0.043 |
0.041 ——
0 100 200 300 400

238U/206Pb

L5555 loges B g aied 5JUT o oS5, 50,3 (sloo pls 5 Lot Bj-2 wiges sloS 5 clewS s 5 mlininaglgasls pslas /A 12 JS
G325 obul B il bz 3,8 o3gamme (Coil Sy 5ge s wili 00 (puS'g 1) BJ-2 diged sl 00l uae (oo

Fig. 12. A: Cathodoluminescence images of zircon populations characteristic for Bj-2, the red line and circle show
approximate location of laser ablation trenches, and B: Concordia plot of Bj-2, pyroxene hornblende biotite
monzogranite, east of Bajestan, Khorasan Razavi Province(Data point error ellipses are 2c)
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Table 4. Rb-Sr isotop data for Bajestan Intrusion mass

Sample

RO

Number  RPPPM Sr ppm 8 Rb/oSr 873r/%Sr m (20) St/ Age
Bj-2 251 214 3.1546 0.714736 0.713292 30.7
Bj-7 191 158 3.2514 0.721680 0.717908 76
Bj-54 260 273 2.5615 0.713870 0.710898 76

Bj-198 147 118 3.3506 0.714938 0.710897 79

Explanations: m: Measured ratios, i: Initial ratios, (age based on U-P dating).

Ol (63985 sloosgs Sm-Nd osign! esls 5 Jgus

Table 5. Sm-Nd isotop data for Bajestan Intrusion mass
Sample Nd Sm 176 14N (*®Nd/™Nd) m RO(NG) NAI
umber ppm ppm (20)

Bj-2 29.3 571 0.118 0.512210 0.512186 -8.06
Bj-7 15.4 3.26 0.128 0.512058 0.511995 -10.65
Bj-54 29.9 4.88 0.099 0.512211 0.512162 -7.38
Bj-198 39.4 7.85 0.121 0.512111 0.512049 -9.51

Explanations: m: Measured ratios, i: Initial ratios, (age based on zircon).eNdI= initial eNd value.
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Fig. 13. eNd vs. (87Sr/86Sr)i diagram for Bajestan Oligocene (Bj-2) and upper Cretaceous(Bj-54,Bj-198 & Bj-7)
Granitoids. Reference data sources: upper continental crust (Taylor and McLennan, 1985); lower continental crust
(Rollinson, 1993; Rudnick, 1995) with those of MORB (Rollinson, 1993; Sun and McDonough, 1989), DM
(McCulloch and Bennett, 1994) , OIB (Vervoort et al.,1999), IAB (Arjmandzadeh and santos, 2014), and mantle array
(Wilson, 1989; Gill, 1981,McCulloch et al., 1994)
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Fig. 14. Rb/Ba ratio vs. Rb/Sr diagram to determination of the source rock for S- type granitoid rocks in east of

Bajestan (Sylvester, 1998)
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Fig. 15. Locations of reported granitoids with Upper Cretaceous, middle Jurassic and Oligocene ages in Lut Block
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Table 6. Rb-Sr isotopic and age data for granitoids in Lut block related to Upper Cretaceous, Bazman(Tarkian et al.,
1983; Karimpour et al,2011), Gazu(Mahdavi et al., 2016), Kajeh (Najafi et al., 2014).

Area Sample Name Age:Rb/Sr  Rb(ppm) Sr(ppm) %'RbASr  'Sr/®Sr), (¢'Sr/sr),
(Ma)
Bazman Granodiorite 74.2 91 514 0.516 0.70619 0.70565
Gazu Granodiorite 75.2 48 634 0.5622 0.7047 0.7045
Granite porphyry 84.2 31 1047 0.0797 0.708182 0.708080
Kajeh Biotite-hornblend 70.8 150 489 0.8259 0.707017 0.706125
monzogranite
Hornblend-quartz diorite 67.9 162 265 1.6458 0.709195 0.707491
Granite porphyry 79 147 118 3.3506 0.714938 0.710897
Bajestan Biotite- monzogranite 76 260 273 2.5615 0.713870 0.710898
Syenogranite 76.3 191 158 3.2514 0.721680 0.717908
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Table 7. Specifications comparison for Upper Cretaceous granitoids in Lut block, Bazman (Tarkian et al., 1983;
Karimpour et al, 2011), Gazu (Mahdavi et al., 2016), Kajeh (Najafi et al., 2014)

Area Sample name Age Granitoide Tectonomagmatic Magnetic Magma
U- Type Setting Susceptibility  Source
Pb(Ma)
Bazman Granodiorite - [ VAG' - -
Gazu hornblende monzonite  68.1 + I-type VAG High(oxidation) Mantle
porphyry 1.7
hornblende 67.74 + I-type VAG High(oxidation) Mantle
monzodiorite porphyry 0.72
pyroxene 67.41 £ I-type VAG High(oxidation) Mantle
monzonite 0.94
Kajeh Biotite- 70.8 I-type VAG High(oxidation)  Upper
hornblendmonzogranite mantle
Hornblend- quartz 67.9 I-type VAG High(oxidation)  Upper
diorite mantle
Granite porphyry 84.2 I-type SYNCLOG? Low(reduction)  Upper
mantle
Bajestan Granite porphyry 79 S-type SYNCLOG Low(reduction)  Crust
Biotite- monzogranite 76 S-type SYNCLOG Low(reduction)  Crust
Syenogranite 76.3 S-type SYNCLOG Low(reduction)  Crust

1. Volcanic Arc Granitoid
2. Syncollosion
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Table 8. Specifications comparison for Oligocene granitoids in Lut block, Chah shaljami (Arjmandzadeh, 2011),
Dehsalm (Arjmandzadeh and Santos, 2014), Mahoor (Miri Beydokhti et al., 2015), Khunik (Samiee et al., 2016)

Age L . .
Ma 87cy; 86ay:  Oranitoid — Tectonomagmatic Magnetic
Area Sample name  (Ma)  (¥'sr/ ®s)i Type Setting Susceptibility Magma Source
Pyroxene
Chah Hornblende High
shaljami Biotite- 335 0.7047 I VAG (oxidation) mantle
monzonite
Quartz High
Dehsalm monzonite 33.3 0.705 I VAG (oxidation) mantle
Mahoor ~ Diorite 318  0.706 | VAG High mantle
(oxidation)
. Biotite- High
Khunik Granodiorite 31.1 0.7046 I VAG (oxidation) mantle
Pyroxene
. Hornblende Low
Bajestan Biotite- 30.7 0.7132 S SYNCLOG (reduction) crust
monzogranite
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Introduction

The investigated area is situated in the south west
of the Khorasan Razavi Province along the North
West of the Lut Block. Different types of metal
ore bodies along with non-metal deposits have
already been documented in the Lut Block
(Karimpour et al., 2008). Most of the study area is
covered with granitoid rocks. Metamorphic rocks
with unknown age are present in the north of the
area. Skarns are observed in contact with fault
zones and intrusive bodies. Eocene volcanic rocks
with andesite and andesibasalt composition are
located in the east and north east of the area
(Ahmadirouhani et al., 2015). The study area that
is a part of the Lut Block has a high potentials for
Cu, Fe, Au, and Barite mineralization along the
observed alteration zones. In the present study, the
petrography, petrogenesis, Sr—Nd isotopes, and
U-Pb zircon age of acidic granitoids in the east of
Bajestan were investigated.

Materials and methods

In the current study, 400 rock samples were
collected from the field and 170 thin sections were
prepared for petrography studies. Thirty samples
of volcanic rocks, intrusions, and dykes were
analyzed using XRF at the Geological Survey of
Iran. Twenty-five samples were selected for the
elemental analysis using ICP-MS by the Acme
Lab Company (Canada), 16 samples of them were
related to acidic intrusive bodies and dykes. In
addition, zircon crystals from four samples of the

granitoids bodies were collected for U-Pb dating.
Approximately 50 zircon grains (i.e. euhedral,
clear, uncracked crystals with no visible heritage
cores and no inclusions) were hand-picked from
each sample. Through cathodoluminescence
imaging, the internal structure and the origin of
zircon grains were examined at the Geological
Survey of Vienna, Austria. Moreover, zircons
were dated using the (LA)-ICP-MS method at the
Laboratory of Geochronology, the University of
Vienna, Austria using the methodology outlined
in Klotzli et al.,, (2009). Sr and Nd isotopic
compositions were also determined for the same
samples (i.e. U-Pb samples) using the whole-rock
method. The samples were analyzed in the
Laboratorio de  Geologia  Isotopica da
Universidade de Aveiro, Portugal.

Results

Granitoids in the study area have mostly
monzogranite (biotite monzogranite, hornblende
biotite monzogranite and pyroxene hornblende
biotite monzogranite), granite, and syenogranite
composition. Granular, micro-granular, and
porphyritic textures are common textures in these
rocks. Common mafic minerals in these rocks
include biotite, hornblende and pyroxene. Based
on mineralogy, low values of magnetic
susceptibility, high aluminum saturation index,
and high initial *’St/*’Sr ratios (> 0.710) of the
study of granitoid rocks belong to the ilmenite-
series of the reduced S-type granitoids. These
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magmas originated from the upper continental
crust at a syncollosion zone. Furthermore, the
rocks normalizing spider diagrams showed
characteristics of a crustal environment. The age
of the granitoids based on zircon U-Pb age dating
was determined, including granite porphyry (79+1
Ma), syenogranite (761  Ma), biotite
monzogranite (761 Ma), all of which belong to
the Upper Cretaceous (Campanian), except
pyroxene hornblende biotite monzogranite with
30.741 Ma, Oligocene age (Rupelian) has a
different age. The ranges of their initial *’Sr/**Sr
and '"“Nd/'"*Nd ratios for Upper Cretaceous
granitoids are 0.710897-0.717908 and 0.511995—
0.512186, respectively while they are 0.713292
and 0.512186 for Oligocene intrusion. The initial
eNd isotope values for the syenogranite, biotite
monzogranite, and granite porphyry are -10.65, -
7.38 and -9.51, respectively. The initial eNd
isotope value for pyroxene hornblende biotite
monzogranite is -8.06. The values of the igneous
rocks could be considered as representative of
continental crust derived from magma, and melt
derived from psammite rocks is considered to
have been the source of the granitoids.

Discussion

Based on the U-Pb dating results, there are two
magmatism phases (Upper Cretaceous and
Oligocene) in the area which have not reported in
the north of Lut Block yet. During the Upper
Cretaceous, three localities of granitoids are
reported, excluding Bajestan: Bazman (initial
¥7Sr/*Sr =0.7056) is located in the southern part
of the Lut Block, Gazu (initial *’Sr/**Sr =0.7045)
is located near the Nayband fault in the Tabas
Block and Kaje is located in Ferdows (initial
¥7S1/*Sr =0.7061-0.7080). All of these granitoids
were formed due to the subduction zone and their
magma (I type) originated from mantle. However,
granitoids in Bajestan with the initial *’Sr/*°Sr

=0.711-0.718 were formed during the continental
collision while their magma was originated from
the continental crust. In addition, the Middle
Jurassic granitoids in the Lut Block (Shah Kuh,
KlatehAhani and SurkhKuh) with the origin of
continental crustal magma have an initial *’Sr/**Sr
= (0.7068-0.7081. That is, the continental crust
from which Bajestan granitoid magma is
originated, is different from the other parts of the
Lut Block due to very high (*’St/*°Sr). This
indicates that Bajestan perhaps joined the Lut
Block after the Upper Cretaceous collision.

In addition to Bajestan, the Oligocene granitoids
in the Lut block are reported in the Chah-
Shaljami, Dehsalm, Mahoor and Khunik areas.
Except Bajestan, all of these granitoids were
formed in the subduction zone and their magma is
I type. Mineralization in Chah-shaljami, Dehsalm,
and Mabhoor is related to the porphyric system,
whereas no mineralization in Khunik and Bajestan
Granitoids has been reported yet.
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