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Conventional Symbols Geological Legend
¢ Town or village E o] Terrace
g
Drainage Pattern .‘_‘; Gravel fan
Fault & Unconsolidated conglomerate
& a_ Thrust Fault
Zagros Zone

o Miocene White limestone and dolomitic limestone (Asmari FM.)

S =

3| £ Oteecenq) pg | Marl and limestone (Pabdeh FM.)

= = Eocene

~ aleocend] 12 | Light gray limestone (Taleh-Zang FM.)

“5‘ _g_ 1 Am Shale,Sandstone and conglomerate (Amiran FM.)
=~ =
% E Limestone black shaly limestone (Ilam-Sarvak FM.)
Sanandaj- Sirjan Zone
cretaceous Limestone.

‘é - - - Limestone,shale.sandstone.volcanic rucks.. ..

= Jurassic

[~ SE—

g = TR : Andesitic volcanic.

: Triassic R, : Medium to Thick bedded white Ist.
RY | Andesitic volcanic and tuff.
PALEOZOIC | Permian B Thick bedded to massive limestone.

Per-cambrian: Amphibol schist.
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Conventional Symbols

1) Drainage pattern
s

Fault
A A Thoust Faut

Geological Legend

Quaternary

=3
Zz| = E.. l
(@] Oligocene [m——
N g £ Focene | —=—Pd—=1 Marl and limestone (Pabdeh FM.)

L] %
8 8 = Paleocene flam s o Light gray limestone (Taleh-Zang FM.)
g : =] Shale,Sandstone and conglomerate (Amiran FM.)
= MESOZOIC |Cretaceou
[N | 33.4m

Sum:20m



cretaceous Limestone.

= Limestone,shale,sandstone,volcanic rucks,...
é ————— Schist, Shale and phillite.
M Schist, quartzite and limestone.
z, E
« S o
E 0 9 Tuff withepidote.
i~ K ‘ Tuff with Malachite and epidote-
- O | & | Midde Andesitic and basaltic- andesite lithic tuff with veins - veinlets malachite.
- E Andesitic and basaltic- andesite crystal tuff.
=
E: Tuff and tuff Shale.
g‘: 2] Medium tothick bedded white Limestone.
W Low A Andesitic lava.
AL FEOZOIC] P-en;ia_n Thick bedded to massive limestone.
| 33.4m
Sum:492m
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Co-Th plot (Hastie et al. 2007)
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Triangular diagrams of the Th-Hf-Ta-Zr-Nb system, Wood 1980
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‘ Sample/ Primitive Mantle ‘

Spider plot - Primitive Mantle (Sun and McDonough 1989) |

l Spider plot - Chondrites (Sun et al. 1980) ’
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Unit (%)
No. | Point | Formula Name Cu S Ag As Sh
14/1,
1571, Native 95-
1 16/1, Cu C 08 <100ppm | <100ppm | <100ppm | <100ppm
17/1, Opper
19/1
2 111 Cu20 Cuprite 88 9 <100ppm | <100ppm | <100ppm
3 1/11{3%1’ CuzS Chalcocite 7881 9-10 <100ppm | <100ppm | <100ppm
4 ?él/ll ?3//11 CusFeSs Bornite 64 24-33 <100ppm | <100ppm | <100ppm
5 | 6,71 | CuFeSz | Chalcopyrite | oo 35 | <100ppm | <100ppm | <100ppm
6 1123’/11 AgaSbS: |  Pyrargyrite 2324 | 60-61 | <100ppm | <100ppm
7 9/1 AgsAsSs3 Proustite 11 23 65 <100ppm | <100ppm
(Cu, Ag)3
8 10/1 (As, Tetrahedrite 18 5 17 <100ppm | <100ppm
Sb)S3-4
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No. Mineral Name Symbol No. Mineral Name Symbol
1 Azurite Az 11 Hematite Hem
2 Bornite Bn 12 Limonite Lm
3 Chalcocite Cct 13 Malachite Mal
4 Covellite Cv 14 Magnetite Mag
5 Chalcopyrite Cep 15 Mica Mca
6 Chlorite Chl 16 Plagioclase PI
7 Calcite Cal 17 Pyroxene Px
8 Epidote Ep 18 Pyrite Py
9 Iron- Oxide Fe- Oxide 19 Quartz Qtz

10 Goethite Gth 20 Schist Sch
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Sample Code | Unit | SiO2 AkLOs CaO MgO | Fe:03 | TiO2 | Na:O | K:0
T1-Z-01 % 59.68 17.42 3.84 1.79 6.76 0.98 543 1.08
T:-Z-02 % 48.4 17.52 341 1.69 5.87 0.91 2.94 1.01

Z>-20 % 5591 16.27 3.97 2.14 9.33 0.88 3.54 0.98
ZA-02 % 56.6 16.71 4.84 1.52 6.49 0.96 4.8 0.75
Z4A-03 % 42.07 18.33 347 1.34 5.97 0.79 2.24 0.81
Z4-06 % 55.17 17.43 243 1.11 9.73 0.54 34 0.41
Z4-07 % 48.65 16.4 5.74 4.54 6.73 3.91 3.91 0.38
ZK4-01 % 56.46 18.88 3.48 3.41 7.06 0.67 2.16 1.31
ZK4-02 % 57.01 16.8 3.23 1.31 6.69 0.82 5.41 1.04
ZK4-03 % 54.77 1533 2.99 1.75 6.72 0.97 4.96 0.96
ZK4-04 % 44.11 18.21 3.23 2.74 545 0.71 3.16 1.02
ZK4-05 % 5536 18.36 294 1.35 8.41 0.8 5.11 0.29
ZK4-06 % 48.52 17.51 2.85 2.11 5.72 0.8 3.01 0.32

14



Sample
No

Ag
Al
As
Ba
Be
Bi
Ca
Cd
Ce
Co
Cr
Cu
Cs
Dy
Eu
Er
Fe
Ga
Gd
Hf
Ho
Hg
In
K
La
Li
Lu

T1-Z-01

3.4
7645
2
415
211
0.75
24000
0.01
32.7
53
1
1073
1.2
3.08
1.29
1.79
3600
17.9
337
3
0.64
0.75
0.75
34626
17.2
14
031
13575
438
15
40200
8
188
278
400
46
4.56
116.9
0.14

T2-Z-02

14
3540
2
528
3.2
0.75
18300
0.01
354
4.8
2
352

3.15
1.18
1.77
7100
15.7
3.44
4
0.62
0.75
0.75
28248
19
16
03
11525
783
15
47200
7
19.7
285
800
56
472
79.1
0.24

Z2 -20

9356
1
448
6.7
0.75
35300
0.01
30
42
1
9004
0.8
2.61
1.06
1.55
9300
11.6
31
3
0.55
0.75
0.75
16866
16.6
17
0.27
27600
584
2.9
43000
9
174
26
640
38
4.07
70.4
0.14

ZA-02

7.9
5216
1
532
43
0.75
13100
0.01
30.09
6.6
2
48753
0.9
2.7
1.07
1.64
8250
135
3.18
3
0.56
0.75
0.75
35200
16.4
16
0.25
24500
644
25
40700
6
174
26.9
500
63
4.15
76.8
0.12

Z4A-03

(ppm)

14
7356
3
598
5.2
0.75
12000
0.01
34
2.8
2
465
0.7
3.21
1.17
1.75
3418
175
3.4
4
0.68
0.75
0.75
38100
175
11
0.28
2863
348
15
51400
8
195
30.2
620
57
4.47
87.8
0.26

VY-

Z4-06

21
3.77
3
556
6.5
0.75
13000
0.01
37.7
2
1
10000
1.6
3.07
1.19
1.78
3548
10.9
3.37
4
0.66
0.75
0.75
37502
17.3
18
0.3
2618
482
1.5
38200
6
19.8
27.7
200
25
4.55
99
0.18

Z4-07

2.4
4313
3
627
2.37
0.75
21000
0.01
29.9
6.4

2332
1.2
2.79
11
1.59
12101
11
3.19
3
0.6
0.75
0.75
36620
14.3
12
0.27
2672
475
15
41000
5
17.9
23.9
300
28
4.18
47.6
0.18

ZRR-1

15
9585

541
3.4
0.75
17200
0.01
335
8
2
1043
11
3.05
1.18
1.87
13500
15.8
3.25
3
0.67
0.75
0.75
42100
17.4
17
0.31
16052
581
25
39200
7
18.7
24.6
320
27
4.53
121.2
0.14

ZRR-2

1.6
8276

540
42
0.75
17100
0.01
30.1
7.8

1053
17
2.29
1.25
1.69
13520
12.3
3.16

0.58
0.75
0.75
15668
16.8
10
0.21
4681
325
2.4
42000
7
17.6
24.7
200
26
4.32
85.3
0.14

ZRR-3

13
3650

596
7.11
0.75
13000
0.01
32.3
2.7

475

3.12
1.16
1.82
8240
15.6
3.34

0.64
0.75
0.75
22884
171
13
0.28
3543
543
2.3
40300
6
19.1
30.1
500
56
4.12
112.8
0.12
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Sb
Sc
Sm
Sn
Sr
Ta
Tb
Ti
TI
Th
Te
Tm
u
\Y

Yb
zZn
Zr

0.75
7
3.7
0.75
701
0.37
0.57
3319
0.75
45
0.75
0.4
1.73
3.8
0.75
10.4
1.9
120
129

0.75
5
3.8
0.75
707
0.37
0.57
3718
0.75
4.7
0.75
0.29
1.52
3.8
0.75
145
1.86
36
118

0.75
8
3.4
0.75
653
0.37
0.51
4215
0.75
4.3
0.75
0.27
2.3
3.8
0.75
9.2
1.6
10
90

0.75
6
3.5
0.75
655
0.37
0.51
1223
0.75
4.1
0.75
0.26
3.43
3.8
0.75
8.7
1.3
13
96

AR

0.75
7
4.1
0.75
645
0.37
0.61
2783
0.75
4.6
0.75
0.32
1.21
3.8
0.75
19
1.8
19
126

0.75
6
3.8
0.75
553
0.37
0.6
4567
0.75
4.7
0.75
0.27
3.05
3.8
0.75
15
1.8
60
91

0.75
9
3.6
0.75
758
0.37
0.54
3218
0.75
4.3
0.75
0.27
1.63
3.8
0.75
15
1.6
49
89

0.75
7
3.7
0.75
706
0.37
0.59
4120
0.75
44
0.75
0.32
1.79
3.8
0.75
14
1.9
54
96

0.75
4
3.2
0.75
604
0.37
0.53
2130
0.75
4.2
0.75
0.28
2.37
3.8
0.75
16
15
53
95

0.75
7
3.9
0.75
678
0.37
0.56
1632
0.75
45
0.75
0.26
1.53
3.8
0.75
19
1.7
18
116



(EPMA) g, 45 S0, e LdlS glabais 56T 51 Jol gl 1) Consges

Cameca sx100, DL100ppm, Grade%

Point.No Mg S Ca Ti Mn Co Ni Cu Fe Zn | As| Ag Cd | Sb | Te |Au| Pb Bi | Total
1/1. 0.02 | 7.96 | 0.07 0 0 0 0 6112 | 1051 | O 0 | 0.08 0 |001] O 0 0 |0.02] 87.79
2/1. 0.02 | 7.29 | 0.08 0 0 0 0 63.88 7.68 0 0 0 0 0 [007] O | 0.1 |0.04] 80.16
3/1. 0 2237 | 0.01 | 0.01] 0.03 0 0.01 | 60.89 0.67 0 0 2.1 0 0 0 0 [0.12|0.32 | 100.53
4/1. 0.03 | 32.77 | 0.04 0 0 0 0 60.99 0.35 0 0 | 645 0 0 |002] 0 0 |0.03] 98.68
5/1. 0.03 | 32.09 | 0.04 0 0 0 0.02 | 59.62 0.11 0 0 | 2.16 0 0 0 0 024011 ] 99.32
6/1. 0 30.69 | 0.01 | 0.02 0 0 002 3039 [3011| 0 0 0 0 0 [004] 0 | 0.1 |0.16 | 99.54
7/1. 0 24.12 | 0.03 0 0 0 0 3122 | 2967 | O 0 0 0 0 0 0 032|015 9851
8/1. 0 32.82 | 0.03 0 0.02 0 0 60.87 | 1127 | O 0 | 0.06 0 0 0 0 [0.12|0.07 | 99.26
9/1. 0.13 | 2155 | 0.49 | 0.07] 0.01 0 0 11.52 069 [001]| 0 | 4167|021 ] O |007] 0 |013] O 95.55
10/1. 059 | 2.78 | 0.63 0 0 0 001 934 |3328|001] 0 | 892 0 0 0 0 |0.06|0.04| 57.66
11/1. 0.08 | 568 | 0.18 | 0.03| 0.01 0 0 54.76 1.28 0 0 0.1 0 0 0 0 0 [0.02] 62.14
12/1. 0.09 | 22.35 | 0.27 | 0.02 0 0 0 13.5 0.68 0 0 |4033|044 | 0 |[007] O [0.17]0.11] 99.03
13/1. 0.02 | 23.64 | 0.05 0 0.02 0 0 12.08 057 | 0.02] 0 |[5089]|044 | O 01 ] 0 [012]0.15] 99.1
14/1. 0.04 | 0.03 0 0 0 0.01 | 0.04 | 43.46 0.27 0 0 0 0 0 0 0 0 0.1 | 53.95
15/1. 0 0 0.01 0 0 0 0 32.87 1.1 0 0 | 001 0 0 0 0 | 01 |0.05] 54.14
16/1. 0.04 0 0.02 0 0.02 0 0 73.35 0.87 0 0 0 0 0 0 0 [002] O 54.32
17/1. 0.04 0 0.01 | 0.02 | 0.02 0 0.01 | 63.38 0.9 0 0 | 0.04 0 0 |[001] 0 0 0 54.43
18/1. 0.11 | 2381 | 0.12 | 0.02 | 0.01 0 0.01 ] 5244 | 237 0 0 | 007 |005]006]|001] 0 |O11] O 99.19
19/1. 001 ] 0.16 | 0.11 | 0.03 0 0 0 42.59 0.11 0 0 | 001 |004]001]002] 0O 0 0 53.09
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Abstract

Dareh - Takht copper deposit is located 10 km south of Azna, on the structural zone of
Sanandaj - Sirjan. Rock units in the area, ranging Triassic to Eocene in age. Based on
field investigation and petrographic studies, rock units including; 1) sedimentary
(limestone and chert- bearing dolomitic limestone), 2) volcanic (andesite, trachy- andesite
and basaltic andesite) and 3) pyroclastic (crystal tuff and lithic tuff) . All rock units have
been metamorphosed to the green schist facies. Based on the results of geochemical
analysis, volcanic rocks belong to the calc-alkaline magmatic series. In terms of position
and formation environment, it is related to the subduction zone (continental volcanic arc).
The effective factors on copper mineralization in the study areas including: a) the
lithology of host rocks, b) structural controls, c) hydrothermal and metamorphic fluids,
and d) The presence of intrusive bodies. The mineralization observed as in the pyroclastic
units with the composition of andesitic, trachy andesite and basaltic andesite. The ore
minerals are formed as veins and vein- veinlet, cavities and open space filling and
disseminated. Alteration zones include chloritic, epidotic, sericitic, carbonate,
silicification and iron oxide in this area. The ore deposit- forming minerals comprise four
groups: 1) Sulfide (pyrite, chalcopyrite, bornite, chalcocite, coveline, pyrargyrite,
proustite and tetrahedrite), 2) Copper oxides and carbonates (malachite, azurite, cuprite
and brochantite), 3) Iron oxides (magnetite, hematite, goethite and limonite), and 4)
gangue minerals (quartz, calcite and gypsum).Copper grade is above 1% and shows the
highest correlation with the silver. Finally, regarding our research the mineralization in
Dareh- Takht region, similar to hydrothermal vein deposits and the most matching to the
manto- type copper deposit.

Keyword: Mineralogy, geochemistry, copper, hydrothermal, Manto, Sanandaj-Sirjan,
Azna, Lorestan.
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