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LEGEND

Quaternary

CENOZOIC

Tertiary

Cretaceous

L

Q' :Alluvium chanal deposits.
Q":High level picdmont and alluvial fan.

QPL": Unconsolidated conglomerate.

E'™: Volcanic breccia, aglomerate, volcanic rocks
and conglomerate.

E'": Brecciated andesitic lava , andesitic lava with
related tuff, red to dark brown volcanic breccia.

KU™: Alteration of green shale, limestone and sandy
limestone.

PALAEOZOIC|MES0ZOIC

SYMBOLS

l.dl: Medium bedded to massive meta limestone and
meta dolomite.
sch,my: Sericite schist and metavolcanic rocks.

d1: Brown thick bedded to massive meta dolomite.
ml.md: Thick bedded to massive meta dolomite and

limestong.
PZz": Micaschist, metasandstone and meta dolomite

Village

Rodc

Major fault

V=T JSs aslal
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TSH DG10 DG1 CUP2 CGM CBW2 BG5S BG2 BCI2
SiO, 58.85 | 50.13 | 57.97 | 58.98 | 51.86 | 60.09 | 50.75 | 48.74 | 65.60
CaO 14.14 5.89 4.85 11.87 8.36 6.11 11.09 | 11.73 5.33
A20; 8.33 15.39 | 19.15 | 12.63 | 17.28 8.93 19.07 | 17.61 8.24
K20 5.51 1.83 6.53 2.20 1.66 2.37 2.93 3.20 1.97
Fe20; 5.42 8.11 5.32 8.37 7.71 10.32 9.63 7.31 8.54
Na20 3.65 2.46 3.52 2.08 3.40 2.26 2.39 2.34 2.55
MgO 1.99 2.39 1.02 1.10 7.27 2.47 1.60 1.01 2




TiO, 0.6 1.29 0.78 1.14 1.35 1.38 1.35 1.37 1.09
P20; 0.40 0.50 0.31 0.45 0.69 0/75 0.56 0.44 0.88
MnO 0.15 0.05 0.05 0.38 0.1 0.1 0.1 0.15 0
LOI 8.24 8.04 10.59 1.98 7.25 12 9.35 9.67 3.45
PPM > andllas 8,90 adlaio laSiw ICP-MS U] b -Y-0 Joux
X1 CG1 BG2 X2 DGX2 BGS8 BG9Y9 DG2

Ag 0.8 9.7 2.3 131 10 55 7 2
As 28.3 2115.4 56.9 22 38 831 2206 22
Al 77957 | 53009 | 83672

Ba 460 205 378

Be 1.4 3.2 1.6

Bi 0.4 0.5 0.4 <10 <10 <10 <10 <10
Ca 32834 | 11261 59606

Cd 0.67 13.2 0.79

Ce 51 44 49 21 39 34 30 51
Co 16.9 12.7 11 7 25 10 21 22
Cr 257 253 261 21 100 79 211 39
Cs 8.4 54 8.8

Cu 29664 5582 23156 | 344824 | 108709 | 163108 | 60307 | 23402
Dy 5.21 43 | 443

Er 2.78 2.18 2.31

Eu 1.48 1.19 1.34

Fe 50588 | 116054 | 40581 25700 | 25100 | 65400 | 80600 | 27300
Gd 5.28 4.41 4.51

Hf 1.87 1.18 1.76

In 0.17 0.15 0.15

K 19993 | 18532 | 20805 2900 17200 | 14500 7100 41100
La 21 21 9 5 20 17 19 30
Li 10 20 9 <10 <10 <10 <10 <10
Lu 0.24 0.19 0.2

Mg 5060 1959 3682 2000 14500 5400 4500 12300
Mn 475 111 915 45 582 110 2117 421
Mo 1.68 13.5 2.21 74 3 6 5 1
Na 19523 | 11022 | 21611 2100 15600 | 10500 5900 28000
Nb 14.5 11.6 14.1

Nd 18.1 16.8 16.9

Ni 51 32 49 62 66 30 44 19
P 2226 1639 2017 5400 2400 3300 1400 1200
Pr 3.91 3.78 3.83

Rb 45 35 49

Pb 28 101 30 71 104 58 70 23

S 369 635 434 51000 1200 1800 1700 500
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Sb 2.6 13.7 1.3 13 <10 13 10 <10
Sc 17.8 7.6 11.1 11 14 24 20 9
Se <0.5 3.32 <05
Sn 2.3 2.2 2.3
Sm 3.78 3.19 3.36
Sr 619.1 355.8 535.5 11647 923 415 315 1025
Ta 473 3.89 4.49
Tb 0.68 0.58 0.57
Te <0.1 <0.1 <0.1
Th 2.72 1.95 2.57
Tm 0.32 0.23 0.25
Tl 0.26 0.84 0.34
Ti 7681 5942 7702 700 3600 2900 1600 3100
Ti/1000 7.7 6 7.7 0.7 3.6 2.9 1.6 3.1
U 11.8 14.1 4
\% 199 542 204 53 167 350 227 129
w 3.1 3.7 3
Y 15.8 13.9 13.6 5 12 10 12 10
Yb 1.7 1.3 1.4
Zn 39 32 28 1596 458 652 251 282
Th/Yb 0.2 0.18 0.26 1.6 1.5 1.8
Ta/Yb 0.44 0.47 0.5 2.9 3 3.2
PPM v 2 ICP-MS g, 4 S1 0l yolie sl b dges 5T s -F-0 g
X1 CG1 BG2 X2 DGX2 BGS8 BG9 DG2
Pr 3.91 3.78 3.83 3.50 3.61 3.45 3.57 3.71
Nd 18.1 16.8 16.9 17.6 16.5 16.8 16.4 16.5
Sm 3.78 3.19 3.36 3.61 3.45 3.57 3.49 3.22
Eu 1.48 1.19 1.34 1.16 1.22 1.41 1.38 1.28
Gd 5.28 4.41 4.51 5.15 4.62 4.41 4.58 4.40
Tb 0.68 0.58 0.57 0.65 0.55 0.5 0.58 0.56
Dy 5.21 4.3 4.43 4.1 4.5 4.7 4.25 4.71
Er 2.78 2.18 2.31 2.1 2 2.47 2.36 2.53
Tm 0.32 0.23 0.25 0.3 0.21 0.27 0.24 0.19
Yb 1.7 1.3 1.4 1.5 1 0.7 1.4 1.2
Lu 0.24 0.19 0.2 0.21 0.17 0.14 0.18 0.17
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DGX1 CG1 XX1 BG10 DG1
SiO, 46.666 41.489 48.999 46.03 56.825
CaO 2.544 1.764 5.055 2.842 4.761
Al20; 9.695 12.699 15.538 9.691 18.784
CuO 19.34 9.14 14.36 7.42
K,0 2.775 2.578 2.455 1.719 6.415
Fe,0; 1.498 18.36 8.175 11.927 5.221
Na,O 1.307 1.434 1.595 1.365 3.461
MgO 1.931 0.484 1.357 0.861 1.005
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TiO, 0.34 0.885 1.129 0.645 0.772
P20; 0.14 0.271 0.455 0.212 0.319
MnO 0.046 0 0.065 0 0.05
L.O.1 13.179 9.922 8.743 9.915 1.98
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BG9 0.03
DG20 0.1
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DataSet/Point | 6/1. | 7/1. | 8/1. | 9/1. | 10/1 | 11/1 | 12/1 | 13/1 | 14]1
Al 3.64 1.27 1.3 1.19 1.59 1.13 2.73 1.14 0.53
Si 15.76 3.7 3.72 | 15.69 | 13.556 | 15.22 | 24.41 1.82 2.81
S 0.22 0.11 0 0 0 0 0.74 0.27 0.16
Ca 1.51 0.43 0.5 0.85 0.8 0.66 2.15 0.16 0.21
Mn 0 0 0 0.02 0.02 0.01 0.01 0 0.02
Fe 0.34 | 49.98 | 4715 | 0.26 0.08 0.22 0.07 0.12 0
Co 0 0 0 0 0 0.01 0 0.18 0.16
Ni 0 0.01 0.01 0 0 0 0 0.07 0.19
Cu 35.3 3.19 3.35 | 36.34 | 36.59 | 41.1 | 29.54 7.8 9.01
As 0 0.07 0 0 0 0 0 0 0
Ag 0 0 0.01 0 0 0.03 0 35.96 | 30.49
Au 0.01 0 0 0.09 0 0.06 0.05 | 49.76 | 47.33
Pb 0 0.02 0 0 0.02 0.04 0 0.03 0.08
Bi 0.07 0 0.14 0 0.11 0 0 0 0
Mg 0.28 0.41 1.98 0.37 2.06 1.21 1 1.91 0.32

Total 5713 | 59.19 | 58.16 | 54.81 | 54.82 | 59.69 | 60.7 | 99.22 | 91.31
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Abstract

Diane copper deposit is located in North Central zone of the volcanic arc Toruod-
Chahshirin in Semnan province, 90 km South of Damghan city. The deposit consists of
extracting three zones including: zones 1, 2 and 3 filled empty places of Eocene

volcanic rocks.

On the base of field study, optical microscopy and geochemical analyses (XRD, XRF,
ICP, EPMA): the ore body of Diane copper consists of andesite, trachyandesite, basalt,
trachybasalt, trachyte, tuff and agglomerate, which are porphyry, porphyry microlitic
flow in textures. The volcanic rocks also show amygdaloidal and pillow structures
indicating that they are formed in submarine environment. They are alkaline to calc-
alkaline in nature and are plotted in fields of island arcs and active continental margin
and show the subduction process with crustal contamination. Moreover, LREE
enrichment in compare with HREE are a character of those magma formed in
subduction zones. According to correlation coefficients of exist elements, the most

important associated elements with Diane deposit are zinc, gold, and molybdenum.

The most important ore-forming minerals are malachite, chalcocite, chrysocolla and

filled some fractures, breccia and cavities of the volcanic rocks.

Finally, with studying the all mineralogy features, texture and geochemistry and
comparison with similar deposits in the Iran (Chah Gole, Kalate Mehran, Chah Musa,
... ) and world (Chile, Canada and USA), it is concluded that the Diane copper is an

vein copper deposits.

Keywords: Toroud- Chah Shirin, Dian, Copper, Vein.
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