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Abstract

The studied exploration area is situated in central part of eastern Ardebil province, near
Meshkin-Shahr city, and has an area of about 2000 km®. Selection of the area was based
on geological characteristics, including Eocene volcanism and later intrusions which
resulted in development of alteration zones and related mineralizations.

The northern part of the area comprises Qara-dagh high land, which is a plateau-like
dome-shape area with temperate climate. The central part of area on banks of Qara-su
river is a plain that is a continuation of northern foothill of Sabalan mountain, The
general dip of topography is to north.

Study of the area was based on previous geological and exploration data as well as field
study of ore deposits and promising areas. Carrying out the project will be based o
detailed and long term expluration, sweep exploration, and [uaiiy linding the ore
deposits, Preliminary invesiigaiions would iuchude sampling, deiennination of genesis
and origin of the deposit, determination of dimensions and reserve, and evaluation of
quantity and quality of deposits in order to suggest their priority for final exploration
purpose.

Ardebil province is situated in Alborz-Azarbaijan region of geological divisions. On the
basis of tectonic evolution, this region may be divided into three different parts.

1. Northern zone (Moghan sedimentary basin)

This zone was probably an oceanic realm in which submarine basic lavas and plagic
sediments of Cretaceous age were deposited. In early Tertiary time, the Cretaceous strata
were faulted and produced a basin that was separate from the central zone,

2. Central zone (Meshkin-shahr-Ardebil)

This zone is separated from the northern zone along the ophiolitic complex of Samanloo-
dagh. It has a continental basement of Cambrian age with a cover of Mesozoic
sedimentary rocks, and extensive volcanic activity in Cenozoic time. Eocene volcanic
activity in the area is followed by intrusion of granitic, monzonitic and nepheline-synite
bodies in Oligo-Miocene time, in turn foolowed by Quaterary volcanic activity of Mont.
Sabalan,

The study area is situated within this zone, and its geological evolution is dfined by 4
major fault surrounding the zone. the faults are called: Lahrud-Meshkin-shahr-Ahar fault,
Ghara-su fault, Samanloo-dagh-Allahyaerlo fault, and East Talesh fault. Major structures
include faults, along which volcanic eruptions occurred. Folding has minor role in
strauctural evolution of the area,

3. Southem zone (Khalkhal-Masuleh)

This zone is a mountainous region composed of anticlinorium and synclinorium
structures with continental basement of Paleozoic age. Eastem part of the area has
outcrops of carbonate and detrital rocks, while Eocene volcanics (similar to central zone)
are exposed in the western part.

The study area is part of the central zone, in which mineralization is controlled by:
a. Eocene volcanism




Most of the building stones with andsite and analsym-tephritic (aluminum source)
composition are produced by volcanism in Eocene,

b. Plutonism

Plutons are of granitic and nepheline-synitic composition and are the mogt important
factor in alteration of Javas and volcaniclastics, and development of altered zones and
metalogenesis,

¢. Alteration

Alteration has had a major impact on development of metalic and non-metaljc deposits

described in this report, This phienomenon is in tum result of plutonic and tectonic
activities,

d. Volcanism in Mant, Sahalan
Voicanic activity of Mont. Sahalan has produced a large amount of posolane and pumice,

Result of activities of this project is exploration of mineral deposits which may be
divided into § groups:

A. Building stones of igneous type: 4 deposits

B. Kaoline deposits: 4 deposits

C. Alonite deposits: 6 deposits

D. Silicon deposits: 6 deposits

E. Industrial earth: 5 deposits

F. Posolane material: 3 deposits

Some relics of metalogenesis is observed in alteration zone of the area, north of Ghara-su,
which show mineralization of gold, silver, copper and tungsten. Moreover some indices
of other minerals are reported. Production of aluminum from alunite and nepheline synite

and tephrite is suggested. Description of exploration studies for priority deposits is
presented.
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0.23 Cud 0,0014
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0.064 Zno 0.0006
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5102 45.70 Sr0 0.023
A1203 16.10 Zr02 0.016
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Ca0 0.15 Cuo 0.0021
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Na20 0.068 Sc203 0.0012
Bad 0.034 La203 0.008
V205 0.025 Ce02 0.005
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Factor wtg Factor wtd
Si02 53,90 Rb20 0.032
Al1203 24,00 Ce02 0.028

K20 6.90 Ba0 0.011
Fe203 1.85 Nd203 0.013
7102 1.91 W03 0.0059
Mgo 1.14 Nb205 0.006
§03 0.86 §b203 0.006
F 0.61 Nd203 0.0041
Na20 0.37 Ga203 0.004
As203 0.49 Y203 0.004
P205 0.14 Cu0 0.0035
Sro 0.076 Zno 0.0023
2ro2 0.064 MnO 0.0020
€l 0.065 Cr203 0.0016
Ca0 0.062 Co304 0.0014
V205 0.046 [i. 0L 7.74
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Ca0
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V205 0.024
Ce02 0.020

La203 0.019

Cr203 0.018

cl 0.006
PbO 0.004
Cuo 0.0037

Nd203 0.0036
Nb2035 0.0030
Mno 0.0022
Ga203 0.0018
Rb20 0.0013
L.0.1. 11.53
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Factor  wt$ Factor  wt$
8102 30.70 Ce02 0.017
503 26.80 Cr203 0.016

Al203 24.50 In203 0.005

K20 3.30 Cu0 0.0037
Na20 1.85 Nb205 0.0036
7102 0.81 Nd203 0.0031
P205 0.71 Pbo 0.003
Sr0 0.42 Ga203 0.0022
Ca0 0.36 W03 0.0016
F 0.26 Ta205 0.0015
Ba0 0.20 La203 0.0015
Fe203 0.19 Mn0 0.0014
2r02 0.047 Rb20 0.0011
V205 0.031 Zno 0.0007
Cl 0.017 L.0.1. 9.76
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Factor Wt Factor wth
5102 36.90 V205 0.024
503 15,10 Rb20 0.016

Al203 14.40 La203 0.013

Fe203 8.60 sr0 0.013
K20 3.38 Zn0 0.0108
Ca0 3.25 Ce02 0.006
Mg0 1.48 Co304 0.004
T102 0.49 Cu0 0.0039
F 0.32 Cl 0.003
P205 0.18 Ga203 0.0021
Mno 0.076 PhO 0.0025
Na20 0.066 Nb205 0.0017
Ba0 0.029 L.0.1. 15.63
Zr02 0.027
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Factor wt$ Factor wtd

5102 50.60 § 0.045
A1203 17.90 V205 0.038
Fe203 6.60 Ir02 0.024
Ca0 6.00 Cl 0.016
K20 4.70 Rb20 0.015
Mg0 3.74 Cu0 0.013
Na20 3.54 Cr203 0.0091
Ti02 0.69 La203 0.0090
P205 0.34 Zno 0.0089
F 0.19 Y203 0.0065
MnO 0.17 Co304 0.0062
Sr0 0.16 In203 0.005
Ba0 0.14 Ce02 0.005
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Factor wt$ Factor wts
8102 51.60 S 0.033

Al1203 16.70 Cr203 0.018

Fe203 8.90 Ir02 0.018
Ca0 7.10 Cl 0.016
K20 4.70 Cuo 0.016
Mg0 3.89 Rb20 0.014
Na20 3.30 La203 0.012
7102 0.79 Zn0 0.0087
P205 0.52 Co304 0.008
P 0.29 Y203 0.0062
Mn0 0.17 PbO 0.004
Sro 0.128 N1i0 0.0022
Ba0 0.100 Ga203 0.0021
V205 0.049 L.0.T. 1.59
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Factor  wt§ Factor wtd

§i02 §3.20 2ro2 0.054
A1203 16.90 Rb20 0.023
Na20 4.90 La203 0.017

Fe203 4.31 Ce02 0.017

S03 3.32 V205 0.015
Ca0 3.05 Zno0 0.012
K20 1.67 Nb203 0.0071
Hg0 1.58 In203 0.006 _ §
Ti02 0.59 Nd203 0.0047 : |
cl 0.27 cdo 0.003 é
F 0.25 Co304 0.0029 é
Ba0 0.17 Cuo 0.0025 ; 3
MnO 0.16  Ga203  0,0020
P205 0.13 W03 0.0018 }
Sro 0.126 L.O.I.  9.30 1
o $
Fo i
S Py s T I i
) 2 ﬁ/j AR ‘ ; A b




Jbﬁ@bdhﬁ);b%)ﬁhgxab}blﬁJ@t@vbﬂ},j‘I\\"\‘UM‘J_&:&&JGUJ‘le)hl

Factor
8102
A1203
Fe203
Cu0
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wts
55.80
18.80
6.60
4.17
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Factor wtd Factor wts
5102 34.50 2ro2 0.025
A1203 14.40 MnO 0.016
503 14.00 La203 0.015
Fe203 12.40 Rb20 0.0102
K20 2.48 Ce02 0.008
Ca0 1.05 Ccl 0.006
Tio2 0.711 Co304 0.006
P205 0.69 Zno 0.0052
Na20 0.53 Cu0 0.0031
MgO 0.50 Cr203 0.0025
F 0.42 Pb0 0.0024
Ba0 0.079 Y203 0.0021
V205 0.038 Ga203 0.0016
Sro 0.037 L.0.I. 17.01
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Factor Wt Factor wtd

5102 57.70 Zr02 0.025

A1203 21.40 Mno 0.022

Na20 4.90 ¢l 0.018

Fe203 3.10 Rb20 0015

K20 2.84 La203 0.009

Mg0 2.13 Ce02 0.005

S03 1.33 Cuo 0.0042

Ca0 0.72 Ga203 0.0036

Ti02 0.64 Zn0 0.0028 f
P205 0.29 Cr203 0.0025 |
F 0.28 §c203 0.0018

Sr0 0.068 Co304 0.0016 |
Bal 0.048 L.0.I. 4,37
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Factor wtd Factor wtd
$102 50.90 V205 0.042
A1203 14.90 7r02 0.020
Fe203 8.10 1 0.017
Ca0 7.50 Cuo 0.015
Mg0 3.49 Rb20 0.0104
Na20 = 15 La203 0.010
K20 2.60 Zno 0.0087
S 1.70 Cr203 0.0081
T102 0.87 Co304 0.007
P205 0.37 In203 0.007
F 0.24 PbO 0.006
MnO 0.22 Ga203 0.0030
Ba0 0.113 Y203 0.0020

Sr0 0.086 L.0.I. 987
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Factor wtd Factor wtd

§102 6.7 Sro 0.048

A1203 22.0 V205 0.038

Fe203 4.10 2r02 0.021
K20 3.86 Rb20 0.0107
503 2.11 La203 0.011
T102 0.87 Zno 0.0072
Mgo 0.47 PbO 0.007
Ca0 0.40 Mno 0,0063
Na20 0.37 Ce02 0.005
F 0.34 Cr203 0.0041
P205 0.22 §¢203 0.0033
Cl 0:113 Co304 0.0023
Ba 0.099 Ga203 0.0020
Cuo 0.053 L.0.1. 8.05
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8102 62.20 V205 0.027
Al203  23.00 202 0.016
Fe203  4.30 As203  0.015
K20 1.40 La203  0.010
503 0.72 Cr203 0,007
Ti02 0.52 Ce02 0.007
Ca0 0.49 Rb20 0.0059
Na20 0.14 7n0 0.0044 ,
P205 0.13 H0203 0.004 .
Cuo 0.13  Ga203  0.0036 | §,
Mg 0.106 MmO 0.0026 | g
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