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Extended Abstract

Introduction

Sediment-hosted copper deposits are the 2nd most important copper deposits after porphyry type
deposits in the world. They supply more than 23% of world copper production (Brown, 2003). These
types of deposits have been considered in Iran in recent years. Inthis regard, numerous copper deposits
have been identified such as Markasheh and Tesuj (Mahdavi, 1387; Taghizadeh et al., 1386). The
purpose of this article is to investigate the mineralogical, geochemical characteristics and genesis of
Aghol-mesi sedimentary Copper-Uranium deposit in the vicinity of the Markasheh copper deposit.

Materials and Methods

After field studies and picking the right samples, 30 thin sections and 30 thin-polished sections were
prepared and studied. Afterwards, geological, alteration and mineralization maps were prepared on a
scale of 1: 5000 within an area of about 10 km2. 62 samples were analyzed by XRF and 17 samples by
ICP-MS in Atomic Energy Organization. In order to accurately identify minerals, 10 rock samples were
taken from the area for the XRD analysis.

Results and Discussion

Aghol-mesi Cu deposit is located northwest of Ravar, in southwest of Tabas block. Host rocks of Aghol-
mesi deposit in this part of central Iran subcontinent, include redbed sediments (Garadu redbeds) of
Jurassic-Cretaceous age that extend in large areas between Ravar to Tabas, in a distance of more than
400 km. These sediments overprint salts of central Iran with upper Jurassic age and are overlaid with
Cretaceous evaporite-carbonate units.

Gradu redbeds include alternates of red oxidized sandstone, conglomerate and siltstone that partly
change to light grey in color. In the Aghol-mesi area, two main reducing horizons are obvious within
these grey parts that each of these horizons include three zones:
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Red oxidized zone: oxidized zones include main parts of Garadu redbeds that encompass reduced
horizons from top and bottom. Neotocite is the only copper bearing mineral in this zone.

Bleached zone: This zone is the altered part of Garadu Redbed sequences. Under influence of reduced
fluid, color of red-orange sandstones convert to white, yellowish brown, grey or green color. Neotocite
is the only copper bearing mineral in this zone that is very abundant as red zone.

Reduced mineralized zone: In Aghol-mesi deposit, ore bearing zones formed non-continuous bleached
reduced zones as lentiform. Abundance of plant fossil fragments as reductant and permeability of rocks
in bleached zone is a principle factor in formation of this zone.

Principle ore minerals in this deposit are chalchosite, bornite, covellite, chalcopyrite, pyrite, argentite
and copper carbonates such as malachite. Chrysocholla, neotocite and atacamite are the other ore
minerals at Aghol-mesi Cu deposit. Principle ore texture is replaced, disseminated, framboidal pyrite
and solutioned seams.

Conclusion

Existence of upward coarse grain sedimentary cycles with woody fragments and plant fossils,
sedimentary structures including ripple mark and cross bedding, rich paleochannel organic matter,
biogenic sedimentary structures and caliche reveal that depositional environment of these sediments
was a tidal-delta retrograde, marine environment. Considering the sedimentary sequences in the area,
and paleotectonics of this part of central Iran in Jurassic-Cretaceous, Aghol-mesi copper deposit was
formed in an extensional environment of the continental margin.

Based on characteristics of Aghol-mesi Cu deposit such as lithology, lenses and layered shape (in
geometry), regional extent, lamination, dissemination, vein and veinlets and replacement textures,
mineralogy, presence of plant fossils and concentration of copper mineralization relative to these
fossils, the copper mineralization in Aghol-mesi Cu deposit is a red bed type sediment-hosted copper
that was formed soon after early diagenesis and before deep burial.

Keywords: Uranium, reduction and oxidation, Garedo Formation, Red Sandstone, Aghol-Messi.
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Total | 996 | 988 | 979 | 989 1%1‘ 994 | 999 | 997 | 975 | 992 | 988 | 993 | 988 | 986 | 996 | 985
ppm
Pb | 16 | 1469 | 310 | 463 | 123 | 9 | 62 | 64 | 131 | 61 | 62 | 49 | 42 | 19 | 22 | 11
Ro | 51 | 68 | 30 | 52 | 50 | 63 | 7 | 57 | 72 | 67 | 70 | 8 | 70 | e | 67 | 50
st | 278 | 215 | 1103 | 336 | 226 | 171 | 266 | 166 | 234 | 213 | 212 | 340 | 415 | 215 | 146 | 19
v | 61 | 8 | 63 | 105 | 75 | 80 | 121 | 200 | 142 | 142 | 93 | 83 | 109 | 8 | 72 | 76
Zr | 157 | 449 | 133 | 379 | 416 | 276 | 762 | 236 | 397 | 267 | 490 | 309 | 456 | 474 | 265 | 256
o | 131 | 540 | 588 | 2485 | 340 | 118 | 483 | 985 25182 613 | 423 | 366 | 432 | 609 | 149 | 732
S | 855 | 3749 | 1980 | 9655 | 998 | 279 | 1678 | 1588 | 6841 | 1030 | 4579 | 2366 | 5620 | 1991 | 328 | 844
Co | 12| 19 | 11 | 68 | 14 | 17 | 16 | 23 | 30 | 4 | 18 | 22 | 1 | 1 | 21 | 2
cr | 32 | 77 | 13 | 67 | 50 | 63 | 106 | 61 | 65 | 57 | 55 | 43 | 67 | 60 | 52 | 57
cu | 67 | 178 | 58 32214 309 | 115 | 843 12330 1‘194 36798 608 | 133 12510 330 | 101 | 292
Zn | 51 | 59 | 75 | 240 | 65 | 45 | 63 | 38 | 68 | 44 | 64 | 62 | 57 | 95 | 58 | 70
Th | 13 9 1 1| 17 | 138 | 6 16 9 7 3 | 7 1 | u | 1w
Nb 1 4 9 8 8 4 2 3 2 3 8 3
U 20 | 15 | 18| 2 | 13 9 n | 19 | 27 | 5 | 12 6 13 | 7 6 7
Ni | 48 | 56 | 32 | 51 | 26 | 45 | 50 | 46 | 43 | e | 31 | s0 | 38 | o 3 | a9
) Jgaz aelsl
sampl | AM- | AM- | AM- | AM- | AM- | AM- | AM- | AM- | AM- | AM- | AM- | AM- | AM- | AM- | AM-
e 68 69 70 71 72 74 75 76 77 78 81 82 05 07 08
Wt %
Sio2 | 714 | 622 | 607 | 647 | 684 | 628 | 654 | 668 | 67.8 | 637 | 640 | 648 | 567 | 604 | 508
Tio2 | 04 | o4 | o5 | o6 | 04 | o8 | o5 | o5 | 03 | o5 | 03 | 07 | o8 | o8 | o3
A'32° 94 | o5 | 87 | 91 | 74 | 170 | 100 | 121 | 75 | 102 | 101 | 135 | 122 | 150 | 38
Fe§O 16 | 20 | 19| 18 | 17| 35 | 18 | 23 | 18 | 19| 17| a5 | 35 | 39 | a1
Mo | o1 | o1 | o1 | o1 | o1 | 00 | o1 | o1 | o1 | o1 | o1 | o1 | oo | o1 | o1
MgOo | 13 | 16 | 13 | 13 | 11 | 25 | 15 | 18 | 11 | 17 | 15 | 20 | 19 | 35 | 10
ca0 | 71 | 100 | 101 | 92 | 100 | 12 | 93 | 49 | 99 | 85 | 112 | 41 | 03 | 36 | 75
Na20 | 09 | 09 | 06 | 06 | 07 | 08 | 12 | 10 | 08 | 11 | 16 | 09 | o8 | o8 | o4
K20 | 13 | 14 | 13 | 14 | 11 | 30 | 14 | 18 | 11 | 14 | 20 | 22 | 24 | 31 | os
P205 | 91 | 01 | o1 | o1 | o1 | o2 | o1 | o1 | o1 | o1 | 0o | 01 | o1 | o1 | o1
Lol | 54 | 105 | 120 | 106 | 74 | 80 | 79 | 78 | 87 | 95 | 57 | 70 | 195 | 93 | 204
Total | 989 | 988 | 984 | 994 | 985 | 997 | 993 | 990 | 991 | 989 | 982 | 997 | 982 | 1006 | 972
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ppm
Pb | 442 36 61 44 69 193 | 142 | 272 | 515 | o4 50 57 51 84 | 261
Rb 54 66 65 74 55 196 77 90 52 67 95 132 | 122 | 201 16
Sr 222 | 271 | 221 | 180 | 143 | 149 | 206 | 180 | 223 | 238 | 205 | 163 | 140 | 102 | 232
v 136 | 105 | 113 | 200 | 85 216 | 107 | 148 | 83 92 58 159 | 170 | 125 | e7
zr 280 | 304 | 331 | 633 | 728 | 434 | 546 | 377 | 274 | 400 | 196 | 421 | 284 | 306 | 104
ol | 1624 | 899 | 4183 | 1611 | 3393 | 3430 | 5610 | 3284 | 1260 | 658 | 666 | 1188 10660 121 15875
s 348 | 2314 | 5185 | 1033 | 1334 | 194 | 2040 | 2503 | 636 | 2044 | 381 | 241 | 1367 2761
Co 30 19 25 13 20 36 18 25 18 21 5 30 52 41 85
cr 60 62 77 88 83 136 85 87 46 56 17 112 | 117 87 38
1051 | 1189 | 4153 | 1372 | 1580 | 1811 1505 | 1630 1062 1337
cu 5 . 0 ) . | 107 | T 214 73 79 b a1 | o
Zn 66 50 55 64 44 195 89 130 60 | 151 | 47 87 1 159
Th 9 1 9 15 6 18 6 15 16 14 1 7 13
Nb 14 5 13 18 12 3 10 3 4 4 18 18 9
u 8 14 17 27 10 14 9 21 18 8 14 19 39 12 19
Ni 94 42 30 32 7 107 56 28 42 21 15 98 138 | 156 | 55
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Variation Diagram of U&Cu
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