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LEGEND 393818

- Q': Fan deposits
Q " Mud flats

Q*:Sand dunes

Q" :Plateau basalt mainly with ropy structure.

PLG :Grey, thick bedded to massive poorly rounded, poorly to moderately sorted
+ poorly to moderately consolid, polymictic conglomerate.

OMG: White or cream, well-bedded to massive fossiliferous reefal limestone, marl, sandstone,
sandylimestone (cqui. of QOM Fm).
“Red to grey, massive polymitic conglomerate (cqui. of LOWER RED Fm)
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Pr: Grey to dark grey medium bedded to massive limestone, dolomitic limestone, fusulined
limestone and dolomite, locally cherty (RUTEH Fm)

Pd: Red conglomerate, red ferroginous sandsstone, tuff and andesitic lava (DORUD F)
Cm: Dark grey to black . thick bedded to massive ridge forming fossiliferous limestone and
black shale in lower part (MOBARAK Fim).

Dj: Thin bedded sandstone, calcareous shale, medium bedded limestone, dark grey shale
and pale grey to white quartzarenite (JEIRUD Fm)

DEV. |CAR. | PER.

25V Intermediate volcanic rocks including tuff, volcanic breccia and vesicular lava flows
locally epidotized and metamorphosed.

0":Slate, phyllite and slightly metamorphosed volcanic rocks (LASHKARAK Fm)

+ Palegrey to cream, thin bedded to flaggy fossiliferous limestone with cale-sehist structure

T to brown medium to thick- bedded, partly cherty dolomite
1 member of MILA Fm).
Cq: White quartzarenite (top quartzite).

PALEOZOIC

[ __CAM.__ _[ORD.[SIL. |

Cj:Red subarkosic partly quartzos sandstone and purple siltstone (ZAGUN- LALUN Fm)

Cj: Alternation of micaceous sandstone and crystalized dolomite (BARUT Fm)

€l Grey to light cream crystalized and locally cherty dolomite (BARUT Fm)
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Majore Elements (Wt%) and Minore and Trace Elements (ppm)
Metabasic rocks
Sample VI-1 VI-3 | VI-5 | VI-6 | VI-7 | VI-11 | VI-14 | VI-16 | VI-21 B1 B2 B3 B4 BS
SiO, 4722 | 55.53 | 47.33 | 46.75 | 53.07 | 54.55 | 47.46 | 46.07 | 51.26 | 46.82 | 50.61 | 53.47 | 49.73 | 46.98
TiO, 3.26 1.38 3.58 3.21 4.00 | 2.69 | 3.84 | 3.62 | 3.03 397 | 334 | 3.16 | 3.69 | 4.07
ALO, 14.44 | 17.75 | 16.56 | 1425 | 13.98 | 17.78 | 16.9 | 14.49 | 17.01 | 13.41 | 14.72 | 1541 | 14.07 | 13.34
Fe, 0, 12.84 | 12.23 | 1447 | 1343 | 1381 | 10.3 | 13.92 | 1471 | 11.37 | 1426 | 13.52 | 13.01 | 14.90 | 13.73
MnO 029 | 0.18 0.29 | 0.31 022 | 0.13 0.18 0.25 0.21 0.18 0.25 027 | 017 | 025
MgO 9.14 1.52 | 6.55 939 | 454 | 387 | 649 | 6.59 5.38 8.25 6.44 | 453 6.62 | 9.21
CaO 9.06 1.99 | 6.81 9.77 | 485 | 438 5.69 | 9.98 2.79 8.53 6.44 | 443 6.03 7.85
Na,O 321 7.28 347 | 2.52 4.7 4.55 3.53 2.54 | 7.63 316 | 373 | 419 | 325 3.12
K,0 0.1 1.07 | 029 | 0.05 0.21 1.29 1.2 1.26 | 0.83 0.69 | 025 1.08 0.75 0.59
PO, 0.43 1.09 | 0.60 | 043 0.61 0.45 0.78 049 | 039 | 0.72 0.7 0.45 0.77 | 0.85
Ba 28.5 | 3384 | 169.0 | 84.8 | 585.2 | 140.9 | 390.6 | 378.8 | 163.1 | 163.2 | 184.2 | 214.6 | 322.7 | 149.6
Rb 3.8 11.9 6.5 0.9 2.2 31.7 | 246 | 23.0 | 235 2.8 1.6 3.4 4.1 2.8
Sr 551.4 | 159.9 | 1055 512 | 1045 | 458 | 3659 | 374.1 | 102.7 | 486.3 | 423.2 | 223.1 | 198.6 | 388.2
Zr 102 227 155 128 180 155 96 120 107 | 132.8 | 145.6 | 177.4 | 182.1 | 1348
Nb 353 89.2 | 447 | 319 | 425 | 31.12 | 347 | 33.6 26 324 | 38.6 | 404 | 426 | 482
Ni 161.5 1.2 67 166.3 43 129 | 725 60.7 | 347 | 1484 | 162.6 | 984 | 1742 | 186.5
Co 46.6 8.9 44.5 49 334 | 249 | 343 | 409 34 356 | 454 | 627 | 71.2 | 69.6
Th 2.53 9.73 | 4.58 2.59 | 3.58 6.35 4.9 4.39 1.88 2.68 324 | 418 3.88 2.94
Cr 439 0 43 445 0 0 161 62 62 68.6 | 454 825 | 474 54.8
La 23.7 81.4 36 234 | 348 30.8 29.5 25.2 18.7 | 282 | 245 29.8 31.2 | 356
Ce 53.8 | 161.1 | 76.6 53.7 | 74.1 64.1 64.5 58.6 | 42.1 62.8 564 | 746 | 725 67.4
Pr 6.84 | 1824 | 9.09 | 6.82 | 9.19 7.8 8.01 7.33 5.4 722 | 694 832 | 9.12 | 931
Nd 28.5 70.7 | 354 | 27.7 | 375 31.1 333 30.6 | 23.7 | 2841 | 26.54 | 3245 | 35.8 | 36.71
Sm 329 | 787 | 424 | 3.12 | 498 389 | 414 | 3.83 274 | 3.82 | 423 | 458 3.82 | 4.02
Eu 1.7 3.6 2.01 1.53 2.32 1.58 2.19 | 2.01 1.43 1.68 2.15 2.36 1.68 2.32
Gd 6.34 | 11.08 | 7.26 6.1 8.31 6.69 | 7.25 6.97 579 | 6.54 | 7.28 6.32 8.45 6.94
Tb 0.91 1.59 1.09 0.9 1.25 1 1.08 1.04 | 0.88 0.98 1.03 1.24 | 0.89 1.34
Dy 4.78 9.69 589 | 494 | 691 5.72 5.77 563 | 476 | 488 | 4.56 | 6.32 582 | 6.08
Ho 0.88 1.75 1.09 | 0.87 1.22 1.02 1.04 1.02 | 0.87 | 0.98 1.21 1.35 0.94 1.42
Er 239 | 4.65 291 236 | 3.25 2.85 2.93 2,67 | 230 | 286 | 3.25 3.62 | 245 2.98
Tm 0.06 | 047 | 0.15 0.07 | 0.19 | 0.14 | 0.13 0.12 | 0.07 | 0.15 0.18 0.09 | 0.12 | 0.14
Yb 1.57 | 2.98 2.11 1.53 2.21 2.02 1.95 1.83 1.55 | 12.56 | 1.82 | 231 2.08 1.94
Lu 026 | 054 | 034 | 026 | 036 | 033 0.33 029 | 025 0.28 0.25 032 | 036 | 031
Y 22.8 42.2 27.2 23.1 31 26.9 27.4 25.3 22.1 28.2 26.4 27.8 25.3 24.8
Cs 024 | 035 0.21 0.03 0.13 091 1.01 0.57 0.8
Ta 1.6 3.1 1.8 1.5 1.8 1.4 1.7 1.7 1.3 1.6 1.8 1.5 1.6 1.8
Hf 5.3 8.9 6.9 5.5 8.1 6.7 5.4 6.6 4.8 5.17 6.4 7.1 5.9 6.8
Ga 20.3 22.8 20.7 | 20.8 237 | 221 17.6 | 21.5 19 1682 | 174.6 | 158.4 | 196.1 | 188.3
Sc 339 126 | 22.1 343 19.4 16.8 19.9 | 30.1 26.1 32.5 29.8 242 | 226 | 337
10) 0.65 209 | 096 | 059 0.9 1.43 0.61 0.66 | 057 | 086 | 094 | 0.75 092 | 0.84
v 319 0 250 324 273 203 255 331 270 298 321 308 332 286
Pb 44 65 52 31 38 58 53 48 18 28.6 | 30.7 | 32,6 | 382 | 256
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Majore Elements (Wt%) and Minore and Trace Elements (ppm)
Metaacidic rocks
Sample | VI-17 | VI-19 VI-26 VI-36 Al A2 A3 A4 A5
SiO, 68.19 76.12 74.8 69.6 70.14 75.03 76.09 73.29 74.31
Tio, 0.87 0.31 0.66 0.43 0.75 0.54 0.43 0.65 0.6
ALO, 15.43 11.96 12.55 16.88 12.95 12.58 11.95 13.02 12.93
Fe, 0, 3.75 3.32 3.99 3.23 4.05 3.58 3.09 3.88 3.7
MnO 0.04 0.02 0.02 0.02 0.08 0.05 0.02 0.07 0.04
MgO 0.24 0.22 1.05 0.23 0.63 0.43 0.36 0.37 0.34
CaO 2.84 0.05 0.76 1.07 1.33 0.87 0.64 0.96 0.78
Na,O 8.09 2.1 49 4.97 4.87 35 3.62 4.32 3.7
K,0 0.4 5.88 1.12 3.54 4.86 3.37 3.77 3.36 3.56
PO, 0.15 0.02 0.14 0.03 0.33 0.04 0.03 0.06 0.04
Ba 96.7 130.6 27 44.6 52.7 61.2 42.7 45.7
Rb 4.8 177.8 40.6 93.2 98.2 102.4 116.7 145.2 106.5
Sr 1143 15.7 147.9 0 14.8 9.6 12.3 45.2 33.6
Zr 221 629 129 742 682.6 725.2 775.4 698.3 456.2
Nb 99.7 171.4 49.9 165.5 168.2 144.6 176.7 186.4 154.8
Ni 52 3.7 13.1 22 3.6 42 53 3.1 6.2
Co 1.9 0.8 6.4 1.9 1.6 0.8 1.1 0.9 1.3
Th 19.1 26.07 13.79 34.93 28.42 31.54 19.68 22.64 33.14
Cr 0 0 1.43 0 1.1 0.8 3.2 5.1 1.4
La 67.4 81.5 49.3 234 123.5 98.4 135.6 188.4 154.2
Ce 108.5 182.2 104.6 472.6 228.4 332.6 386.5 206.4 289.5
Pr 11.38 19.17 12.74 48.95 20.32 18.12 28.42 37.25 19.82
Nd 40.6 65 52.9 167 74.32 68.94 62.88 112.6 98.21
Sm 4.08 12.69 11.57 17.95 13.01 12.98 14.54 16.12 12.08
Eu 1.59 0.42 1.33 0.39 0.54 0.68 1.23 0.76 0.94
Gd 7.36 12.22 12.22 23.23 14.28 12.66 12.14 18.35 20.14
Tb 1.16 2.03 1.99 3.31 2.31 3.04 2.89 2.56 3.08
Dy 6.74 12.27 12.6 17.66 11.88 12.24 15.77 16.02 17.18
Ho 1.29 2.54 2.35 3.36 2.32 2.48 3.08 3.12 2.74
Er 3.62 7.99 6.59 9.78 6.92 7.24 8.36 9.15 6.88
Tm 0.25 1.18 0.93 1.04 0.92 1.06 1.12 0.98 1.22
Yb 2.9 7.96 5.39 8.2 6.02 5.98 7.14 7.26 6.48
Lu 0.48 1.19 0.8 1.25 1.12 0.98 0.86 1.18 1.03
Y 355 67.7 60.5 87.1 62.4 70.8 82.3 69.8 72.4
Cs 0.16 1.77 1.43 1.15
Ta 3.5 6 2.2 5.1 4.6 6.2 4.8 5.2 6.3
Hf 10.1 17.4 8.4 29.7 18.2 22.7 19.8 25.4 18.6
Ga 8.6 29.7 20.5 38.4 324 33.6 29.7 35.6 34.7
Sc 5.2 5.9 5.8 14.6 6.3 5.4 5.2 4.8 7.3
10) 3.54 6.11 3.56 44 0.88 6.12 4.62 3.98 5.34
v 58 0 43 0 11 8 14 28 24
Pb 112 165 89 124 98.6 122.4 62.8 72.6 145.2
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Abstract

There are Discontinuous outcrops of volcanic rocks in the northern regions of Maku. The volcanic rocks were metamorphosed in the green
schist facies. These volcanic complex were bimodal and compose of acidic and basic lava and pyroclastic rocks. The lava of this unit covers the
Cambrian and equivalent of Lashkarak rock units and is progressively covered by Devonian dolomitic units. The geochemical data of metabasic
and metarhyolite rocks signify transitional to alkaline nature of the primary magma and they have a negative gradient of REE and LREE / HREE
ratio of those rocks are high and enriched in HFS elements. Metarhyolite rocks are similar to the rift setting rhyolites (A1-Type). Geochemical
data indicate that the studied rocks are due to fractional crystallization of basic magma with crustal contamination, and in particular, the studied
rocks have a genetic relationship and originate from a commen magma. The magma of the studied rocks generated by 3-10 percent partial melting
of an enriched garnet peridotitic mantle source in an intra-continental extensional rift setting. This tectonic setting is concordant with the known
extensional rift setting governed on other parts of Iran during the early Paleozoic, primary stages of generation and development of the Paleotethys.
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