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Geology mineralogy, structure and texture of Agh-Otagh
base- precious metal mineralization (North Takab)

Nahid Rahmati, Mir Ali Asghar Mokhtari *, Mohamad Ebrahimi and Ghasem Nabatian
Department of Geology, Faculty of Sciences, University of Zanjan, Zanjan, Iran

Abstract

The Agh-Otagh mineralization area in the north of Takab, was formed within the
andesistic tuffaceous rocks of the Oligo- Miocene age. Mineralization include
polymetallic (Cu-Pb-Zn-Au-Ag) quartz veins and silicified zones, which occurred as
breccia and vein- veinlets with comb, cockade and disseminated textures. Chalcopyrite,
pyrite, galena and sphalerite are common ore minerals. Alteration zones consist of
silicification, sericitization, argillitic, propelitic and carbonatization. Cu-Au
mineralization is associated with silicification and sericitization. Analytical results of
the samples from the ore- bearing quartz veins and the silicified zones indicate that the
highest grade for Au is 664 ppb (ave.181 ppb). The highest and the average grades for
Ag, Cu, Pb, and Zn are 120 ppm (300 ppm), 1.3 % (0.38 %), 5.5 % (0.06 %) and 4.5 %
(0.28 %), respectively. The investigations indicate that the Agh-Otagh mineralization
was formed in four stages. In the first stage or the pre-mineralization stage, the host
rock, as a result of hydrothermal process, underwent brecciation and some quartz veins
and siliceous cap were formed. In the second stage or the mineralization stage the
sulfide minerals formed within the quartz veins and silicification zones developed at the
third stage, some unmineralized quartz, barite and carbonate vein- veinlets crosscut the
previous stages. The last stage of mineralization related to supergene processes. Based
on geological, mineralogical, alteration, structural and textural evidences, the Agh-
Otagh base- precious metal mineralization is similar to the medium sulfidation
epithermal deposits.
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M - thin- bedded cream to maroon ash fuff and pumice

- M : massive gray to light gray acidic lapilli tff. agglomerate and lithic tuff

oM a : medium to thick- bedded acidic lapilli tuff silica cap

oM" - medium to thick- bedded gray crystal tuff, rarely with andesite intercalation
silica- barite vein

" ore bearin silica vein

: oM ‘6 : medium- bedded alternation of intermediate gray ash, ash- crystal, crystal and
™ lithic tuff with andesitic lava intercalation
: - OM % . cream thin to medium- bedded ash and crystal tuff, intercalated with sandstone,
o lithic tuff and andesite 2 3
- River and drainage
- oM :dark gray to brown porphyritic andesite to basaltic andesite
oM *t - alternation of gray to dark gray porphyritic andesite and medium- bedded Geological boundary
@ crystal tuff
= h
@ OM * . thin to medium- bedded alternation of gray to greenish gray shale and siltstone = Fault
=)
=] . o r 5 e
e OM * . medium- bedded alternation of gray intermediate crystal and lithic- crystal tuff.
- intercalated with white acidic ash tuff’ N
—
(o] - oM . thin to medium- bedded alternation of gray to red crystal and lithic tuff, intercalated

with thin- bedded siltstone. shale and occasionally andesite
2
OM : thin- bedded white acidic ash ruff intercalated with white acidic lapilli taff W E

- OM*® : thin- bedded alternation of gray sandstone, siltstone and shale

oM = : alternation of white thick- bedded to masive acidic lapilli tuff and thin- bedded ash tuff S
intercalated with masive welded tuff

ﬁ- Pz™ : schist, amphibolitc and marble (Paleozoic)
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No. Sample No. Sb (ppm) Zn (ppm) Pb (ppm) Cu (ppm) Ag (ppm) Au (ppb)
1 AO.17Ch 1927 11619 15199 681 7 133
2 AO.18Ch 62.9 407 297 189 0.43 35
3 AO0.19Ch 92.3 325 1353 2435 10 51
4 AO.20ch 78 554 650 5154 10 664
5 AO.22ch 96.9 17610 4657 5094 221 77
6 AO.25¢ch 2127 158 1134 5042 125 36
7 AO.42ch 288 45034 54944 796 78.8 336
8 AO.44ch 205 2326 1381 129 46 343
9 AO.46¢ch 1016.6 406 2689 10304 66.5 148
10 AO.48ch - - - - - 106
11 AO.49ch - - - - - 67
12 AO.50ch 1.27 72 22 39 0.24 22
13 AO.51ch 18.7 42 29 1605 26 83
14 AO.52ch 129.4 486 845 9031 38 156
15 AO.54ch 1476.4 158 23 13131 120.2 110
16 AO.55¢ch 14.9 1269 246 345 0.6 527

SLolel a il o diw Gl acS oS jloadar ol sl aa_igel oo, aie 5, Gl glwosls =Y Jou =
(Behmaneh, 2013) (o5 Jleis)

No. Sample No. Sb (ppm) Zn (ppm) Pb (ppm) Cu (ppm) Ag (ppm) Au (ppb)
1 AO0.2Ch 1.03 130 8 8 0.27 -
2 A0.3Ch - - - - - 5
3 AO.4ch 32.2 71 9 134 0.36 -
4 AO.5ch 10.5 22 5 22 0.2 -
5 AO.6ch - - - - - 10
6 AO.7ch 1.38 429 131 44 0.39 18
7 AO0.10ch - - - - - 17
8 AO.12ch 46.2 210 208 58 0.9 19
9 AO0.27ch - - - - - 28
10 AO0.28ch - - - - - 11
1 A0.29ch 1.28 63 9 31 0.3 -
12 AO0.36¢ch 1.24 14 58 23 0.34 -
13 A0.38ch 1.33 215 9 607 0.3 6
14 AO0.40ch - - - - - 77
15 AO.41ch - - - - - 45
16 AQ.57ch 1.04 18 8 10 0.24 -
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Au Ag Cu Pb Zn As S Sb
Au 1 0.0082 0.215 0.166 0.133 0.215 -0.138 -0.132
Ag 1 0.648 0.36 0.321 0.328 0.016 0867
Cu 1 -0.239 -0.231 0.419 0.187 0.87
Pb 1 0.952 -0.132 0.064 -0.0044
Zn 1 -0.164 0.325 -0.0587
As 1 0.0058 0.358
S 1 -0.153
Sb 1
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