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Sample Qm Qm | Qpq
Qpg>3 | Kf | P [ Cht | Ls | Lsm | Lv | C.Cem | Fe.Cem | Si.Cem | Mat | Acc | Sum | %Matrix | Qm Qpq| Q [Qp| Qt | F | L | Lt | RF | TC
No non un 2-3

KHD6 280 26 6 3 310 0 0 0 0 55 0 5 3 0 381 0.79 306 9 | 315 9 | 3153 0 9 0 | 60
KHD14 337 18 17 1 010 5 3 0 0 0 0 0 5 1 387 1.29 355 18 | 373 |23 [ 378 | 0 | 3 |26 8 0
KHD18A 354 45 4 0 010 1 0 0 0 9 42 10 1 0 466 0.21 399 4 1403 | 5 (404 | 0 | O 5 1 61
KHD23 282 22 10 1 010 1 2 0 0 0 0 36 8 0 362 221 304 | 11 | 31512 ({316 | 0 | 2 | 14| 3 36
KHD24 221 61 1 5 00 0 0 0 0 0 18 46 2 1 355 0.56 282 6 | 288 6 |28 |0 | O 6 0 | 64
KHD24E 210 72 18 8 010 0 1 0 0 84 8 29 0 0 430 0 282 | 26 | 308 | 26 | 308 | O 1 27 1 |121
KHD26 279 63 3 8 010 0 2 0 0 0 48 12 37 2 454 8.15 342 | 11 | 353 | 11 | 353 | 0 | 2 |13 ] 2 | 60
KHD27 251 74 15 8 010 0 1 0 0 0 1 10 15 0 375 4 325 | 23 | 348 | 23 | 348 | 0O 1|24 1 11
KHD28 234 60 5 6 010 0 1 0 0 0 0 74 13 | 23 416 3.13 294 | 11 | 305 | 11 | 305 | 0 1|12 1 74
KHD33 220 62 10 3 6 |0 1 0 0 0 197 8 7 0 3 517 0 282 | 13 | 295 |14 | 296 | 6 | 0 | 14| 1 | 212
KHD36 249 42 3 4 010 1 0 0 0 46 0 33 101 2 481 21 291 7 298 | 8 1299 0 | O 8 1 79
KHD54 331 72 44 8 0|0 2 2 0 0 0 0 4 0 0 463 0 403 | 52 | 455 | 54 | 457 | 0 | 2 | 56| 4 4
KHDS55 204 110 4 0 010 0 0 0 0 0 0 198 0 2 518 0 314 4 318 4 (318 0| 0 4 0 | 198
KHDS57 336 54 2 1 1 0 0 0 0 0 6 113 12 0 2 658 0 390 3 393 3 [ 393 |1 0 3 0 | 131
KHD67 209 94 6 0 00 0 0 0 0 115 1 0 0 2 427 0 303 6 | 309 6 | 309 0| 0 6 0 | 116
KHD71 222 61 24 3 1 0 0 0 2 0 0 0 51 4 0 368 1.09 283 | 27 | 310 | 27 | 310 | 1 2 129 2 |51
KHD77 205 112 13 5 010 0 0 0 0 0 0 150 0 0 485 0 317 | 18 | 335 18 {335 0 | O | 18| O | 150
KHD79 279 87 6 2 010 2 2 0 0 0 0 51 0 1 430 0 366 8 3741 10 {376 | O | 2 | 12| 4 | 51
KHD87 337 101 18 4 210 3 0 0 0 0 0 14 2 0 481 0.42 438 | 22 | 460 | 23 | 463 | 2 0 23] 3 14
KHD92 338 67 12 13 1 0 1 1 0 0 0 0 23 0 0 456 0 405 | 25 | 430 | 26 | 431 | 1 1 |27 2 |23
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1o g oYU (sla j5u 53 S ol ol YO 35,53 L3l (sl K tnle
bt 5 (K58 (F5ln (b olspite S35 5N, (57 (ol el +/AY
K5 ypa= 5 (Rashid, 2002) Laze 55 30 5550 5505 pde «(Folk, 1980)
Gl o 8 S 5 (S 0 sS) K il Sl sl S
Na,0 s 28 LYs i «(Osae et al., 2006) L& » K,ONa,O s
Fe,0, 5 Ca0 ,ldie _isljl dimud 55,55 Ll 5 K,ONa,O il 4
SMie 3L by miler s (adST 655k GOl Hslx 4 Ll
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Gy @b @ -F I
il clad sl | ot - Sla 0.001
Wil S (ol ole RN Si02 | TiO2 | Al203 | Fe203 | MnO | MgO | CaD | Na20 | K20 | P205
L gy %‘:fﬁ u:gil—‘ 4 Sl 39,93 |—.—Khur—Durud 1.3596 | 0.4732 | 0.1505 | 0.3997 | 0.3912 | 0.0206 | 0.5397 | 0.0036 | 0.1486 | 0.1492
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V |Cr|Co |Ni |Rb|[Sr| Y |Zr |Nb|Cs|Ba |La |Ce |Hf [Th | U | Eu
—e— Khur-Doroud |0.24 |1.66|0.16 0.22|0.11|0.11|0.52|1.32(0.71|0.13(0.08|0.49(0.52 |0.81(0.33 | 0.4 |0.61
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ample Si02 | TiO, | ALO, | MnO | MgO | CaO | Na,0 | KO | PO, | FeO, | LOI SUM Ba Co Cr | Ga | Hf Nb | Ni | Rb S Sm Sr v Y Zr
KHD14 95.7 0.13 2.05 0.01 0.01 0.13 0.01 0.47 0.05 0.49 0.71 99.79 21 2 11 3 2.5 4 4 12 29 34 9 16 7 120
KHD17 94.8 0.19 229 0.01 0.01 0.14 0.01 0.55 0.05 0.75 0.77 99.58 30 1 151 4 4.6 6 7 15 47 3.9 13 21 9 224
KHD23 86.8 0.16 1.55 0.08 0.01 4.16 0.01 0.31 0.03 2.52 4.18 99.77 37 4 100 2 3.8 6 7 9 63 3 20 18 13 204
KHD24C 53.9 0.03 1.08 0.11 0.27 20.6 0.01 0.19 0.03 5.41 18.11 99.73 69 6 148 1 1.5 4 13 5 169 2.5 54 52 8 68
KHD27A 96.3 0.16 1.46 0.01 0.01 0.08 0.01 0.28 0.06 0.7 0.51 99.56 22 2 235 2 3.1 6 5 9 41 5.8 19 15 15 218
KHD33A 77.6 0.76 9.29 0.01 0.18 0.16 0.06 2.35 0.02 6.01 3.27 99.74 129 5 47 14 9.4 26 14 60 61 43 39 63 22 442
KHD49 96.5 0.07 1.23 0.01 0.01 0.42 0.01 0.24 0.02 0.55 0.66 99.74 15 2 9 2 1 3 3 6 35 3.1 13 12 6 68
KHD52 96.5 0.12 1.16 0.02 0.01 0.36 0.01 0.21 0.03 0.41 0.66 99.52 24 1 73 2 4 6 5 5 112 42 15 12 16 214
KHD55 96.2 0.07 1.13 0.04 0.01 0.29 0.01 0.19 0.02 1.08 0.59 99.68 53 1 11 2 1.5 3 5 5 103 2.8 13 16 6 79
KHD79 95.9 0.13 1.74 0.01 0.01 0.31 0.01 0.37 0.02 0.33 0.84 99.66 24 1 111 2 4 6 5 8 241 3 15 13 11 223
KHD86 90.3 0.23 1.81 0.04 0.04 2.38 0.01 0.39 0.02 1.64 2.71 99.58 45 3 294 2 5.9 10 11 9 171 4.1 31 21 15 285
KHD93 91 0.64 3.57 0.01 0.01 0.05 0.01 0.73 0.03 2.07 1.13 99.26 28 5 264 6 19 28 35 16 52 9.8 30 34 | 46 1056
KHDY98 93 0.38 1.32 0.01 0.01 0.36 0.01 0.27 0.02 1.37 1.42 98.12 | 13700 2 377 0 1 2 14 6 3488 1 246 40 5 53
Sample Se Cu Zn Y Mo Sb Cs La Ce Pr Nd m Eu Gd Tb Dy Ho Er Tm Yb Lu Pb Th U
KHD14 1.57 5.54 4.16 536 | 0.21 097 | 039 | 038 13.85 30.08 3.58 13.17 1.94 0.38 1.72 0.23 1.23 0.22 0.53 | 0.08 0.52 0.07 1.53 2.58 | 0.52
KHD17 1.41 5.97 4.96 6.55 | 2.16 0.83 | 0.57 | 047 14.26 30.64 3.47 12.75 2.24 0.43 1.84 0.24 1.38 0.26 0.67 | 0.10 0.68 0.10 1.97 3.58 | 0.67
KHD23 1.45 7.73 8.73 10.50 | 1.68 0.63 | 038 | 032 14.07 31.25 3.33 12.52 2.71 0.69 2.52 0.39 2.15 0.40 1.07 | 0.14 0.95 0.13 2.17 2.82 | 0.79
KHD24C 224 | 2629 | 16.00 | 9.16 | 6.79 0.54 142 | 0.28 8.95 19.78 2.37 9.33 2.12 0.47 1.73 0.31 1.74 0.32 0.80 | 0.10 0.62 0.08 427 1.73 | 1.49
KHD27A 1.53 7.28 474 | 10.86 | 0.36 0.77 | 049 | 037 17.81 44.62 5.15 22.04 5.09 1.10 3.59 0.41 2.13 0.45 1.12 | 0.16 1.04 0.14 1.23 3.15 | 0.49
KHD33A 9.39 | 1625 | 1745 | 18.82 | 1.28 522 | 2.89 | 4.00 | 14.17 28.25 3.35 11.91 2.61 0.61 2.92 0.52 3.45 0.71 2.09 | 032 2.23 0.32 629 | 1024 | 2.46
KHD49 1.07 3.93 4.45 488 | 0.29 0.62 | 024 | 0.18 11.87 29.93 3.40 13.92 2.46 0.42 1.44 0.17 0.99 0.19 0.47 | 0.07 0.47 0.07 0.93 1.91 | 0.34
KHD52 0.76 3.17 4.60 | 11.08 | 0.88 0.62 | 023 0.15 15.12 36.67 4.10 16.21 3.09 0.57 2.92 0.47 2.66 0.47 1.07 | 0.14 0.85 0.11 2.53 2.53 | 0.61
KHDS55 394 | 515 4.10 5.64 | 081 584 | 048 | 0.09 | 10.38 25.65 2.79 10.83 2.11 0.46 1.70 0.21 1.18 0.22 0.54 | 0.08 0.51 0.07 1.54 1.99 | 0.62
KHD79 2.62 3.94 5.60 9.21 1.19 0.59 | 030 | 024 | 11.13 26.12 2.78 10.39 1.83 0.39 1.70 0.26 1.64 0.33 0.87 | 0.12 0.77 0.11 3.57 225 | 0.56
KHD86 1.81 5.88 14.65 | 13.60 | 5.09 1.30 | 094 | 037 16.16 35.75 4.18 16.34 2.84 0.58 2.58 0.47 2.74 0.52 1.36 | 0.18 1.17 0.16 1.83 275 | 2.10
KHDY93 6.70 | 44.54 | 8.69 | 39.40 | 4.11 5.24 1.16 | 097 | 34.01 71.04 7.68 32.31 6.28 1.10 7.22 1.22 7.36 1.40 374 | 0.52 3.47 0.51 2.29 8.38 | 2.59
KHD98 4.11 | 33.58 8.54 5.09 | 4.65 1.15 | 0.66 | 0.16 9.59 22.93 2.46 10.10 2.12 -0.22 1.59 0.19 1.08 0.20 0.49 | 0.07 0.48 0.07 0.70 1.92 | 0.33
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KHD14 -5.675728518 | 3.16852E-05 | 0.999968315 | 14.47709271 | 1.78382E-16 1
KHD17 -6.299444521 | 9.98908E-06 | 0.999990011 | 14.99768343 | 4.90014E-17 1
KHD23 -5.861350401 | 2.24729E-05 | 0.999977527 | 18.22712972 | 1.61883E-20 1

KHD24C -1.959549192 | 0.029837658 | 0.970162342 | 14.23693628 | 3.23754E-16 1
KHD27A 57638976 | 2.69146E-05 | 0.999973085 | 14.73906166 | 9.31057E-17 1
KHD33A -4.085027407 | 0.000601462 | 0.999398538 | 7.904453886 | 2.16756E-09 1
KHD49 -5.010863941 | 0.000108452 | 0.999891548 | 15.92716699 | 4.8789E-18 1
KHD52 -5.842622156 | 2.32655E-05 | 0.999976735 | 14.90634166 | 6.14703E-17 1
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L eSGyish e oG s gy oomie (o5 B Sl 555k slaspe s sk gz b
.(Blatt et al., 1980) 4uS™ o slgiey

Jisb 5SS ladls (s ik 3w b gy b 51 sl S Sl s
A &3 gobie Lo OS5 otiasOlis (ppde o5k o sl botd
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= Mc Lennan et al., (2006)

**Cullers (1994 and 2000); Cullers and Podkovyrov (2000)
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Abstract

The sandstones of the Dorud Formation (Early Permian) have been subjected to petrographic and geochemical studies in order to investigate
provenance, tectonic setting, source rock and paleoclimate conditions in Khur section, Central Alborz. The Dorud Formation with a thickness
of 360 m is mainly composed of fine to medium grained sandstones with lesser amounts of carbonate and mudstone. In order to achieve the
above-mentioned goals, 125 thin sections were subjected to petrographic studies. Modal analysis was performed on 20 thin sections and 13
samples of sandstones were analysed for major and trace elements. Based on petrographic studies the sandstones of the Dorud Formation are
classified as quartzarenite with high textural and mineralogical maturity. Plotting point counting data on (Qt,, ., F ,, L ,) and (Qm,, , F ., Lt, )
triangles implies craton interior provenance. Also, major and trace elements based geochemical diagrams indicate that these sandstones deposited
in a passive continental margin tectonic setting. According to petrographic and geochemical evidence the sandstones of the Dorud Formation
derived from erosion of middle- to high-grade metamorphic, felsic igneous and quartoze sedimentary rocks. High mineralogical maturity, high
values of chemical index of weathering (CIW) and chemical index of alteration (CIA) as well as SiO, (%) versus ALO, + K,O + Na,0 (%)
diagram imply moderate to intense weathering under warm and humid climatic conditions. Passive continental margin tectonic setting and
warm and humid paleoclimatic conditions is consistent with paleogeographic position of Iran during the Early Permian.
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