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LITHOLOGY DESCRIPTION SAMPLE NO|

LITHOLOGY DESCRIPTION SAMPLE NO

Ore bearing gray reduced Sandstone |  Ghb-39 Orsbearing Conglomerste: | Sfz:12
: Red Sandstone Ghb-38
9 : Red Sandstone Sfz-13
J|Ore bearing Conglomerate Ghb-37 )
[ Altered (orange) limestone Sfz-14
Red Sandstone Ghb-36 éz‘ze’é Red Limestone Sfz-15
Ore bearing gray reduced Sandstone| Ghb-35 EEE=EE Green Limestone Sfz-16
Red Sandstone Ghb-34 Gray Limestone Sfz-17
Ore bearing gray reduced Sandstone| Ghb-33 i 1 Altered basalt Sfz-18
Red Sandstone Ghb-32
Altered basalt Sfz-19
Red Sandstone Ghb-31 }
Red Sandstone Ghb-30 } Red and gray gypsiferous marl
o |
DESCRIPTION SAMPLE NO
= *|Ore bearing gray conglomerate GO-I11
Red marl
: 2] |Ore bearing gray conglomerate GO-8.GO-9:GO-10
Green tuff GO-7
Red marl GO-6
Ore bearing gray conglomerate GO -2, GO -3, GO -4:GO -5
Red marl
Red sandstone & Gray sandstone GO -1
Red marl
Red sandstone (magnetite - rich bands)
Gypsiferous marl
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5fz-12 ] L] 15.0 10 =1 <10 <1 137 26 24 199 25543
5fz-13 ] k) =1 35 =1 <10 <1 141 31 15 146 181
Sfz-14 Juckeal | =1 30 1 <10 <1 30 19 12 24 69
5fz-15 udal | <1 16 <1 <10 <1 <10 <10 <10 25 24
5fz-16 el | <1 <10 <1 <10 <1 38 38 <10 31 <10
5fz-17 ] | =1 <10 =1 <10 <1 <10 13 <10 17 25
5fz-18 el #* <1 <10 <1 <10 <1 24 20 19 185 16
Sfz-19 il * <1 13 <1 <10 <1 6 22 18 145 43
Ghb-30 s A <1 13 <1 <10 <1 32 33 23 166 36
Ghb-31 5E A =1 =10 =1 =10 =1 34 32 19 200 33
Ghb-32 PRLL) A =1 =10 =1 =10 =1 37 32 19 138 107
Ghb-33 gass Fa 173 <10 <1 <10 <1 187 30 15 126 46261
Ghb-34 PR A <1 <10 <1 <10 <1 58 30 22 149 229
Ghb-33 s ay 17.0 <10 <1 <10 <1 163 31 18 114 36333
Ghb-36 s A =1 <10 =1 <10 <1 60 43 21 161 175
Ghb-37 PREc] L] 40 =10 =1 =10 =1 T8 20 18 130 12796
Ghb-38 e A 147 <10 =1 =10 =<1 199 32 19 279 43217
Ghb-39 g3 iy 70.8 <10 =1 <10 <1 200 30 22 163 44911
GO-1 24 21 <1 <10 <1 20 40 28 67 258
GO-2 42 <10 <1 <10 <1 71 32 30 33 207
GO-3 7.5 <10 <1 <10 <1 62 22 34 126 11333
GO4 34 16 =1 <10 <1 60 21 il 119 1349
GO-3 23 =10 =1 =10 =1 67 17 25 03 163
GO-6 13 24 <1 <10 =1 246 <10 28 124 466
GO-7T 3.0 12 =1 <10 <1 106 <10 42 127 347
GO-8 40 14 <1 <10 <1 537 21 47 237 11427
GO-9 13 <10 <1 <10 <1 64 23 28 15 146
GO-10 173 12 <1 <10 <1 537 23 26 113 33369
GO-11 72 =10 =1 =10 =1 76 24 31 125 8609
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4iged | Lets | (ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (%) | (ppm) | (ppm)
Sfz-12 uchs] 27 12 <10 =1 130 166 195 12 036 <10 17
Sfz-13 bl 21 <10 12 3 22 02 578 30 0.07 <10 13
Sfz-14 uchs] 13 <10 40 =1 49 33 4808 <10 0.07 <10 9
Sfz-13 bl 23 <10 <10 <1 26 18 132 <10 0.10 <10 3
Sfz-16 uchs] 42 18 24 =1 19 29 248 <10 0.09 <10 9
Sfz-17 il 32 <10 <10 <1 14 21 120 <10 0.14 <10 3
Sfz-18 el 13 <10 <10 =1 50 136 4l <10 0.06 <10 16
Sfz-19 il 19 <10 <10 <1 29 163 320 31 095 <10 18
Ghb-30 Fred 27 12 28 =1 130 108 239 <10 0.07 <10 14
Ghb-31 5F 27 11 19 <1 06 130 233 14 0.07 <10 16
Ghb-32 Fred 25 13 33 =1 109 110 263 24 0.06 <10 15
Ghb-33 E 21 14 <10 <1 110 307 233 <10 1.09 <10 14
Ghb-34 e 23 11 22 =1 142 116 222 17 0.07 <10 13
Ghb-33 PRt 20 13 17 =1 117 720 221 20 0.07 <10 13
Ghb-36 e 36 15 27 <1 114 119 257 <10 0.07 <10 14
Ghb-37 e 21 13 23 =1 110 181 232 <10 0.08 <10 14
Ghb-33 e 23 13 11 =1 193 205 176 16 0.08 <10 13
Ghb-39 PRt 19 13 1 =1 135 412 204 17 0.09 <10 13
GO-1 31 17 35 =1 25 87 232 25 0.40 <10 <10
GO-2 23 15 15 =1 30 101 296 38 040 <10 <10
GO-3 20 15 <10 =1 43 180 257 32 042 <10 <10
GO4 20 14 12 =1 47 193 230 36 047 <10 <10
GO-5 23 15 30 =1 41 121 285 23 042 <10 <10
GO-6 <10 2 38 =1 46 137 218 57 040 <10 11
GO-7 <10 6 41 =1 43 132 124 34 038 <10 10
GO-8 12 13 <10 =1 30 161 209 28 045 <10 11
GO-9 20 15 13 =1 57 119 215 15 036 <10 10
GO-10 14 15 12 <1 36 151 222 30 0.50 <10 <10
GO-11 == 23 16 <10 =1 T6 130 203 20 043 <10 11
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Abstract

The studied area is located in the Central Iran structural zone and the Sabzevar subzone and
at 40 Kilometers to north-northwest of Torbate Heydarieh and through of Kadkan to Robate
Sang towns. Copper mineralization at this area occur as stratiform and stratabound within
Eocene- Oligocene clastic rock units, with extension at least 65 km. Mineralization in this
district is observed discontinuously as Esfiz, Ghandou and Ghonchi deposits and numerous
copper indications. The Eocene- Oligocene Redbed sequence from bottm to top is involues four
rock units: first unit (Em') include Eocene red and gray marl; second unit (Eo®) includes thick
sequence of red Sandstone of Eocene and Oligocene;third unit (Eo°) consists of thick layer of
red conglomerate and sandstone layers of Eocene- Oligocene and fourth unit (O*) consisting of
gray sandstone and conglomerate and minor siltstone.

Mineralization in the Esfiz deposit occurred in fractures and faults as vein and stratabound
within conglomerate unite (Eo°). The cavse of mineralization in this deposit is calcite cement
and mafic minerals, so that copper sulfide minerals is replace the olivine and pyroxene in the
pebbels.

In the Ghandou deposit mineralization occurred in the reduced sandstone and conglomerate
horizons (unit Eo®) as layerd and stratiform ore boddies. The copper mineralization in this is
horizons as copper sulfides occurred as replacement of plant fossils.

Mineralization at Ghonchi deposit occured within the conglomerate units. Mineralization in
this deposit is observed as replacement copper sulfide minerals in clastic and mafic minerals.

This deposits contain primary calcocite, bornite, pyrite and magnetite and secondary
covellite, digenite, cuprite, malachite and chrysocolla. The ore in this deposits is observed as
disseminated, replacement, vein- veinlets and open space fillings. Prevailing alteration in the
deposits is bleaching as hematitization and Kaolinitization. The gheochemical studies indicate
positive correlation between Cu and Ag and enrichment of CaO and depletion of MgO, Fe,Os
and MnO in the mineralized zones. The Mn, Mg, Fe and Ti elements in the red zone show
enrichment gray zone. Also, the comparison of distribution pattern of trace elements in gray
sandstone than the red sandstone indicate positive anomalies of Ag, Zn, Co, V, Cu and Ni.

According to specific characteristics of mineralization in the area such as the host and
associated rock types, stratiform and stratabound geometry of mineralization and its regional
expansion, and replacment, disseminated and vein-veinlet textures, association of plant fossils
and their relationship to mineralization, this mineralization could be classified as a Redbed-type
sedimentary copper deposits.

Keywords: sedimentary copper, Redbed, mineralogy, geochemistry, genesis, Torbate Heydarieh ,
Esfiz, Ghandou, Ghonchi.
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