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3 hos3 i ST 513 (83 5 DS olie) ICP-MS 5 (ol ;olie) XRF i3 4 55 pale oSaS” SLaitiT (slae&n bt 0T sl -) sl

CHS- | CHS- [CHS-|CHS_[CHS_|MR-|MR_|[MR_|MR_|[MR_|[MR_|MAH- | MAH_ | MAH_
S 41A | 47 | 488 | 41B | 45 | 18 | 113 | 26 | 16 | 210 [ 212 | 26 | 210 | 25
SiO, | 616 | 59.8 | 541 | 491 | 555 | 608 | 620 | 645 | 51.0 | 532 | 709 | 671 | 680 | 6338
ALO, | 120 | 145 | 156 | 156 | 152 | 145 | 136 | 138 | 159 | 147 | 131 | 141 | 131 | 157
Fe0, | 41 | 50 8.6 7.7 85 | 60 | 71 | 52 | 64 | 67 | 26 | 36 42 6.2
FeO | 35 | 41 5.9 6.3 73 | 45 | 63 | 47 | 49 | 58 | 19 25 35 4.9
MnO | 01 | 02 0.2 0.1 02 | 02 | 01 | 01 | 02 |01 | 01 | 02 0.1 02
MgO | 76 | 65 43 73 60 | 37 | 34 | 38 | 44 | 93 | 13 1.8 2.9 1.8
CaO | 71 | 44 5.2 119 | 43 | 34 | 56 | 35 | 115 | 80 | 17 26 2.7 26
NaO | 1.6 | 44 48 35 45 | 52 | 38 | 46 | 36 | 38 | 60 | 54 35 6.0
KO | 06 | 02 0.9 02 03 | 06 | 07 | 08 | 1.7 | 05 | 07 | 03 1.8 02
TiO, | 04 | 06 18 0.9 08 | 1.0 | 05 | 04 | 10 | 06 | 05 | 08 04 08
PO, | 01 | o1 0.2 0.1 01 | 02 | 01 | 01 | 01 | 01 | 01 | 02 0.1 02
LOI 12 | 09 11 1.1 13 | 09 | 11 | 11 | 08 | 10 | 16 16 1.3 0.9
Total | 99.9 | 100.6 | 102.7 | 1039 | 103.8 | 100.7 | 1045 | 1025 | 101.5 | 103.7 | 100.3 | 100.1 | 101.6 | 103.3
Ba | 290 | 75.0 | 230 | 117.0 | 113.0 | 950 | 320 | 66.0 | 2140 | 88.0 | 310 | 440 | 57.0 | 209.0
Be 02 | 236 | 241 | 164 | 378 | 10 | 10 | 10 | 10 | 10 | 1.0 1.0 1.0 1.0
Ce 170 | 160 | 7.0 90 | 150 | 100 | 182 | 88 | 111 | 112 | 71 | 59 164 | 206
Co 61 | 223 | 233 | 280 | 292 | 250 | 90 | 180 | 210 | 130 | 350 | 31.0 | 350 3.0
cr 90 | 11.0 | 170 | 1460 | 120 | 100.0 | 20.0 | 30.0 | 100.0 | 20.0 | 1300 | 20.0 | 700.0 | 20.0
Cs 05 | 05 05 05 05 | 05 | 05 | 05 | 05 | 05 | 05 | 05 05 05
Cu | 210 | 840 | 1580 | 550 | 1000 | 90.0 | 50.0 | 80.0 | 110.0 | 30.0 | 160.0 | 190.0 | 50.0 | 20.0
Dy 48 | 27 1.7 18 38 | 1.9 | 54 | 27 | 38 | 33 | 30 | 23 22 5.8
Er 32 | 19 13 14 26 | 12 | 33 | 19 | 22 | 23 | 18 13 1.4 36
Eu 12 | 08 04 05 11 | 06 | 13 | 06 | 09 | 07 | 08 06 0.8 1.4
Gd 43 | 27 16 18 35 | 21 | 49 | 22 | 35 | 28 | 27 2.0 25 5.4
Hf 23 | 19 0.9 1.1 22 | 13 | 26 | 25 | 18 | 17 | 13 | 09 16 31
La 60 | 7.0 3.0 4.0 60 | 42 | 71 | 37 | 40 | 46 | 26 2.2 72 8.1
Lu 04 | 03 02 0.2 04 | 02 | 05 | 03 | 03 | 04 | 03 | 02 0.2 06
Mo 08 | 03 0.4 23 02 | 20 | 20 | 20 | 20 | 20 | 20 | 20 2.0 2.0
Nb 43 | 23 18 1.9 33 | 20 | 50 | 20 | 30 | 30 | 20 | <1 2.0 4.0
Ni 10 | 7.0 80 | 380 | 90 | 400 | 200 | 200 | 300 | 200 | 60.0 | 200 | 2200 | 20.0
Pb 10 | 50 1.0 2.0 10 | 50 | 50 | 50 | 50 | 50 | 50 | 50 5.0 5.0
Pr 13 | 17 1.0 2.1 24 | 14 | 26 | 12 | 17 | 16 | 11 0.9 22 3.1
Rb 10 | 10 1.0 1.0 40 | 120 | 20 | 70 | 100 | 110 | 20 2.0 6.0 5.0
Sc 162 | 221 | 278 | 334 | 286 | 290 | 19.0 | 280 | 270 | 220 | 39.0 | 370 | 250 | 150
Sm 35 | 25 13 15 29 | 18 | 40 | 18 | 27 | 21 | 20 16 2.4 46
Sn 17 | 09 0.8 08 11 | 10 | 20 | 10 | 20 | 10 | 10 1.0 2.0 2.0
Sr | 1531 | 747 | 723 | 1970 | 257.4 | 296.0 | 188.0 | 171.0 | 71.0 | 146.0 | 98.0 | 177.0 | 3180 | 179.0
Ta 04 | 03 03 03 04 | 02 | 04 | 02 | 03 | 03 | 02 0.1 03 0.4
Tb 08 | 05 03 03 06 | 03 | 08 | 04 | 06 | 05 | 05 | 04 0.4 0.9
Th 14 | 18 13 13 14 | 04 | 06 | 05 | 03 | 06 | 0.2 0.2 0.9 0.8
Tl 01 | 01 0.1 0.1 01 | 01 | 01 | 01 | 01 | 01 | 01 0.1 0.1 0.1
Tm 05 | 03 0.2 0.2 04 | 02 | 05 | 03 | 03 | 04 | 03 | 02 02 06
u 03 | 04 0.1 03 02 | 01 | 02 | 02 | 02 | 04 |<o0n| 01 03, A k94
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CHS- | CHS-|CHS-|CHS_|[CHS |[MR-|MR_|MR_|MR_|MR_|[MR_|MAH- | MAH_ | MAH_
SIS 4-1A | 47 4-8B | 4_1B 45 1-8 113 | 26 16 | 210 | 212 2-6 210 25
\% 37.0 | 256.0 | 262.0 | 202.0 | 368.0 | 186.0 | 52.0 | 189.0 | 297.0 | 142.0 | 292.0 | 336.0 | 181.0 23.0
1.0 1.0 1.0 1.0 1.0 1.0 1.0 3.0 2.0 1.0 1.0 2.0 1.0 2.0

Y 25.9 16.0 11.3 11.9 23.0 12.0 31.0 17.0 19.0 23.0 15.0 11.0 13.0 34.0
Yb 3.1 29 21 1.9 4.8 1.2 33 21 22 24 17 13 1.3 35
Zn 75.0 | 87.0 75.0 58.0 93.0 700 | 80.0 | 60.0 | 50.0 | 50.0 | 60.0 | 120.0 70.0 70.0
Zr 56.0 | 53.0 25.0 31.0 76.0 | 450 | 1130 | 55.0 | 77.0 | 67.0 | 49.0 33.0 70.0 133.0
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Abstract

The Mahirud volcano-plutonic Complex (MVPC), known as Cheshmeh Ostad Group too, is a rock assemblage including several plutons
and volcano-sedimentary successions, crops out at the northeastern part of the Sistan suture zone. Igneous rocks of the MVVPC consist of
volcanic lavas and pyroclastic rocks that are andesitic basalt, diabase, micro-gabbro and dacite. The diabase was intruded by the Upper
Cretaceous tonalitic stocks. The volcanic rocks have characteristics of the calc-alkaline to tholeiitic magmatic series. The spider-diagram
patterns normalized to N-MORB and Chondrite is similar to the ones belong to the supra-subduction zone (SSZ) and Island arcs (IAT).
Additionally, the EPMA studies on the key minerals in volcanic rocks such as clinopyroxene brought the same results. The probable presence
of an island-arc chain in the Sistan suture zone, which some of its parts are considered here as the MVPC, is comparable to the Chagai-Raskoh
and Kuhistan Cretaceous-Eocene island-arc/s in the east. Considering this reality, the Sistan Ocean must, therefore, be a larger ocean much
wider than what was already proposed as a narrow oceanic seaway in the continental-rift setting.
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