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Legend

I: Sandstone (quarizite),
shale
Bl  choritized sandstone

Stratiform Cu mineralization
El (Py/Cpy/bomicov)

ault

Leaching Zone

Dissolution of pyrite, chalcopyrite,
bornite, covellite

Oxide Zone

Goethite, Malachite, chrysocolle
neotocite, tbrocantite, thematite

Supergene Enrichment Zone

Pyrite —»Chalcocite
Chalocopyrite —Chalcocite
Bornite -»Chalcocite
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41 gai b jlas Al,O- SiO» | SO- CaO Na,O MaO K>O Fe;0a MnO P-Ox TiO-
18 41 2268 2534 579 269 0.56 0.82 223 0.59 0.07 0.18
19 358 39.55 2098 722 279 0.45 077 6.82 01 0.07 0147
28 3.85 22.41 3752 i 13 0.3 0.94 367 0.04 0.08 0.18
20 273 2237 32.98 9.26 1.67 0.61 0.56 199 0.08 0.05 0.23
22 04 3.08 43.08 0.79 269 0.02 0.07 1297 0.02 0.02 0.04
23 342 4431 418 5.26 475 1.3 0.69 163 0.03 0.04 0.12
29 537 36.83 2.65 2279 423 117 1.37 25 0.18 0.1 0.46
24 1.94 8.04 9.06 5.1 343 0y 0.38 0.75 0.07 0.03 0.08
25 492 3079 2556 1533 1.71 0.81 121 3.69 0.1 0.08 0.08
30 593 41.88 13.84 75 264 1.02 118 244 017 0.07 0.26
26 6.46 3321 14.23 19.41 209 1.01 14 5.67 0.1 012 0.25
H 10.08 46.26 1.16 12.69 3.52 224 1.83 355 0.08 0.16 0.43
27 245 16.26 5051 8.4 14 0.06 0.67 1.58 0.04 0.25 0.1
32 43 N 1772 5.03 249 1.05 0.85 127 0.05 0.07 0.12
M 1.01 8.63 2.89 225 1145 0.16 0.2 047 0.02 0.02 0.06
3 257 17.74 49.16 8.32 153 0.07 0.69 354 0.02 0.04 0.14
35 264 16.13 274 5.23 343 0.42 0.49 1.54 0.03 0.05 0.13
36 6.62 3779 0.07 29.05 1.97 1.19 1.76 1.69 0.16 0.1 0.33

@ axlllas 550 ddhaie glaSiwanls )3 (PPM o> ) ool (6,503l Gl o Jol jolic Sl )3 :Y-F Jgoo

ACP-OES s,
S 18 19 20 21 22 23 24 25 26 27
Ag (ppm) 302 047 13.6 0.21 15 16.5 148.6 25 07 57
Al (ppm) 36934 35028 38722 25439 2421 33761 18582 36521 40232 38599
As (ppm) 32 21.8 24 141.9 32 163.8 443 2.4 25 402
Be (ppm) 0.9 0.5 04 0.3 0.1 05 04 0.6 0.5 0.5
Ca(ppm) | 50357 69702 86895 45696 4002 68175 58082 98701 101839 81482
Cdppm) | 3916 149.2 56.4 5.6 0.26 7.4 0.32 57 8.5 g
Ce (ppm) 20 21 23 14 2 12 19 26 20 24
Co (ppm) 32 29 12 4 10 5 3 ] 7 13
Cr (ppm) 7 60 130 25 3 22 20 36 58 28
Ccu(ppm) | 41638 437 474 245 85602 626 14375 796 4602 4909
Fe(ppm) | 35133 47975 19172 63942 138293 71871 3898 59340 51982 246589
K{ppm) 9888 10029 9866 11840 709 10798 6137 11847 11947 12508
La (ppm) 12 12 13 9 0.5 3 5 16 11 12
Li (ppm) 14 10 12 3 2 8 19 16 12 10
Mg (ppm) 3227 4044 5458 450 416 1180 4572 3436 3643 1509
Mn (ppm) 4508 1237 941 83 293 135 710 652 708 243
Mo (ppm) 15 441 43 483 427 177 142 12 6.8 2974
Na(ppm) | 14545 13480 11235 20154 2449 17677 27553 16108 17446 21629
Ni (ppm) 57 45 36 0.5 21 1 M 24 16 19
P (ppm) 490 230 267 503 469 214 251 253 304 233
Fb(ppm) | 74903 69565 46859 3938 186 408 7 484 1028 1550
S (ppm) 44421 34084 43217 75698 205572 | 132243 39117 86242 76928 85129
Sb (ppm) 0.93 1.05 1.05 1.03 1.04 1.04 0.98 1.05 1.03 1.09
Sc (ppm) 6.4 6.3 77 a7 14 39 1 39 5.9 5.2
Ti (ppm) 1457 1676 2508 2207 166 995 g2 1348 1355 1212
V (ppm} 57 67 99 46 B 38 33 kY| 49 44
Y (ppm) 26 9 9 3 1 4 & 8 ] 7
Zn (ppm) 1346 36414 18228 246 430 81 81 189 59 939
Ba (ppm) 145 192 724 182 204 190 154 351 166 1519
St (ppm) 588 1195 9887 452 7708 4898 14365 2836 482 8523
Th (ppm) 5.8 6.5 11.6 6.8 67 74 10 8.9 7.3 15.9
U (ppm) 34 4.1 23 47 6.7 49 32 48 14 2.9
Yb (ppm) 35 12 13 0.8 0.9 1 0.8 14 14 1
Zr (ppm) 30 30 29 3l 10 29 19 32 A 27
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Abstract:

From geologic point of view, Band-e-Ghichy copper deposit is located in northern border of
central Iran structural zone and geographically located in 120 km south of Shahrood and 70 km
south East of Torud. Rocks exposed in the studied area ranging from Oligocene to Quaternary.
These exposed rocks from oldest to youngest include a sequence of shale, mudstone, siltstone,
sandstone and conglomerate, a sequence of marl, conglomerate and sandstone and finally
Quaternary alluvial sediments, brine and swamp. Copper mineralization is associated with
Oligocene sandstone, conglomerate and siltestone rocks.There are three kind of mineralization
In Band-e-Ghichy area: stratiform (syngenetic), stratabound (epigenetic) and supergen (the
surface). Factors including the suitable soure rocks, chloride brine as a mobility agent of copper
and other metals, joints and faults as channels for fluids transport and reducing agent such as
organic material and pyrite, are the most important controlling factors of mineralization in
Band-e- Ghichy copper deposit. Two important alteration observed in the area are argillic and
iron oxides. Main mineral assemblage of deposit are divided into 6 groups: sulphide minerals
(chalcocite, covellite, bornite, chalcopyrite and pyrite), carbonate minerals (malachite and
azurite), oxide and hydroxide minerals (goethite, hematite and limonite), sulphate minerals
(celestite and gypsum), chloride minerals (halite, atachamite, paralaurionite and laurionite) and
gangue minerals (calcite and quartz). The most important structures which observed in the area
are layer and vein. Open space filling, cement among graines, disseminated, replacement and
massive are the most important mineral textures. Geochemical study results show that the
sandstones have felsic to intermediate volcanic source rocks. Also check of copper correlation
matrix with main oxides and different elements indicate high correlation between copper and
Fe,Os; and MnO. The highest correlation is between copper and silver and the lowest correlation
between copper and stronsium. Eocene andesitic units significant development adjacent of
deposits, abundance of copper indicates and deposits in the region and the presence of volcanic
fragments containing copper minerals in the host conglomerate units in the region indicate that
the andesitic fragments can be considered as origin of copper. According to the basic
characteristics of Band-e-Ghichy copper deposit including hostrock, mineralogy, structure,
texture, geometry, element paragenesis, depositional environment and important mineralization

factors Band-e-Ghichy copper deposit can be considered as a sediment-hosted Redbed

type.

Key word: sedimentary copper, Sandstone, Oligocene, Redbed, Band-e-Ghichy, Torud
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