Petrology, 7" Year, No. 28, Winter 2017 5

Investigation of effective factors in mineralization
at Dalli porphyry Cu-Au deposit, Markazi province:
base on geological, mineralogical and geochemical evidences
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Abstract

The Dalli porphyry Cu-Au deposit is located in Delijan city, Markazi province, Iran. The
deposit, structurally, is placed in the central part of the Urumieh-Dokhtar magmatic arc
(UDMA) and consists of two parts, the South Part'and the North Part with andesite to andesite
basalt wall-rock intruded by granitoids (diorite, quartz-diorite and monzodiorite). The aim of
this study is the investigation of geologic, mineralogic and geochemical characteristics of the
Dalli deposit in order to understand the mineralization factors effective in productive parts. For
this purposes, in addition to field observations as well as mineralogical investigations, sampling
was done from unaltered, mineralized and less-altered portions for geochemical studies using
LA-ICP-MS. Mineralogical and geological evidences indicate that the presence of phyllic,
argillic and supergene alterations with more abundance of hornblende, biotite and magnetite in
the South Part are effective parameters in increasing the mineralization potential of the Southern
Part. As the presence of hornblende, magnetite and lesser abundance of plagioclase indicate
high fH,0 and fO, during magma evolutions and the phyllic and supergene alterations provide
conditions for copper precipitation by creating heat loss and copper solution, respectively. This
is also supported by high Eu/Eu’, [Dy/Yb],, [La/Sm], values and REEs trend with a upward
concavity for the South Part.
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High Productivity samples (South Part) Low Productivity samples (North Part)
Sample | DL-1 DL-2 DL-3 DL-4 DL-5 DL-6 DL-7 DL-8 DL-9 DL10 DL-11 DL-12 DL-13 DL-14
host rock I Wall Rock host rock I Wall Rock
S10; 511 58 57.5 531 63.7 53.5 59.6 53.8 59.8 54 49.5 55.9 59.1 51.2
TiO: 1 0.7 0.3 0.8 0.3 0.6 0.4 15 1.2 0.3 11 0.6 0.3 0.3
ALO; 16.5 17.2 14.9 18.7 14.5 131 20.7 17 19.1 215 18.5 17.8 19.3 20.7
FeO 12.3 7 6.4 6.2 8.3 15.8 3.8 8.8 4.7 7.2 10.9 7.7 3.2 6.9
MnO 0.2 0.1 0.1 0 ] 0.3 0 0.2 ] o 0.2 0.1 ] 0.2
MgO 3.2 3.4 6.1 5 1.6 3 2 2.7 1.7 5.5 4.8 29 21 5.8
CaO 7.4 5.7 6.8 7.1 3.4 5.4 3 5.9 4.9 5 5.6 5.8 5.3 8.5
Na; O 31 3.7 4 34 3.5 3 3.6 3.2 3.2 4 3.3 3.2 41 3.1
K0 2.4 21 1.5 1.9 3.1 1.9 3.3 21 2.7 12 2.2 1.9 29 1.2
S0; 0.1 0 0.1 0 0 0 0.1 0 0.1 0 1] 0 01 0.1
Li 8.4 10.3 9.5 329 6.9 9.1 12.1 141 19.5 57 14.1 9.6 9 12
Be 23 16 1 1 15 2 15 16 19 05 17 17 15 0.8
P 2478 1168 2790 436 708 1849 642 2786 1063 379.3 1216 1040 621 893
Sc 16.6 14.3 244 231 10.3 18 129 19 11.5 4.6 16.8 136 12.8 25.8
AY 129.8 143.3 1294 203.8 75.4 1274 129.1 140.8 92.6 43 130.9 114 72.2 2283
Cr 68.4 54 18.7 201 25 39.2 345 27.9 385 171 168.5 511 11.3 97.5
Co 15 15.6 17.3 213 11.2 15.8 18.2 15.2 10.4 3.6 18.1 12.6 11.2 35.3
Ni 18.7 240.5 18.1 12.3 88.1 16.7 60.8 19 39.4 6.6 65.6 34.7 8.5 36.4
Can 582 175.9 668.5 2352 582 3661 4220 93 159.5 28 1522 a11.7 1828 1461
Zn 243.2 104.1 146.7 206.9 63.3 166.5 223.2 85.9 107.9 50.7 199.4 100.8 172.5 279.7
Ga 67.3 54.4 264 36.8 36.7 55.8 53.9 53.7 57.8 9.4 62.2 48.9 67.7 29.2
Ge 4.7 1.7 3.1 2.2 1.5 4 2.4 2.3 2.6 0.5 2.7 21 2.2 1.7
As 10.3 16 3.9 1.3 1.2 2.6 2.3 10.2 5.7 0.8 3.7 2.8 15 2.4
Rb 794 51.4 37.9 155.5 41.9 69.4 68.2 618 81.1 7.7 56.7 65.6 69.9 46.7
Sr 643 724.2 388.1 4727 314.2 482 500.3 489.3 674 128 518.2 534.2 416.8 4145
Y 31 15.2 19.9 141 13.1 22.7 104 24 15.4 34 17.3 17.6 11.2 12.4
Zr 33 66 9.3 52 244 37.3 494 92.8 93.5 35.9 36.3 101.2 30.3 61
Nb 255 9.6 5.4 5 6 10 8.6 8.8 9.3 17 10 8 6.6 4.2
Sn 5.7 5 5.1 1.9 3.3 2.8 5.2 5.9 3.3 26 5.7 6.4 3.2 3
Sb 1 1.2 1 0.2 0.6 0.8 1.7 35 2 0.3 18 1.1 13 0.7
Cs 0.8 15 2.8 5.7 0.5 0.9 7.5 24 14 01 3.3 0.8 27 4.8
Ba 1045 902.7 239.1 329.7 584.3 888 896 906.5 945 104.8 1033 768.4 1290 216.7
La 44.5 56.9 21 16.8 14.7 25 18.8 35.2 19.1 74 211 38 29.3 7.3
Ce 95 102.4 47.4 344 8.8 53.8 324 66.8 32 13.7 40.1 70 63.3 16.7
Pr 9.8 10.4 5.4 35 31 6 3.3 7.4 33 14 4.5 71 7 2.2
Nd 375 37.3 22.7 14.5 12.5 24.3 12.4 28.9 13.2 53 18.8 26 25.5 9.9
Sm 7.3 5.7 4.5 2.7 2.7 5 2.4 5.7 2.9 1 3.9 4.4 4 2.5
En 1.8 14 1 0.9 0.7 1.2 0.7 1.3 0.9 0.3 1 1.2 0.9 0.8
Gd 6.1 4.1 4.1 2.8 2.2 4.3 2.1 4.7 2.6 0.7 3.5 3.6 26 2.5
Tb 0.9 0.5 0.6 0.4 0.3 0.6 0.3 0.7 0.4 01 0.5 0.5 0.3 0.4
Dy 5.7 29 3.9 2.5 21 4 2 4.3 2.8 0.6 3.2 3.3 21 2.4
Ho 11 0.6 0.8 0.5 0.5 0.8 0.4 0.9 0.5 01 0.6 0.6 0.4 0.5
Er 34 15 2.2 1.5 1.4 2.3 11 2.5 1.6 0.4 19 1.8 12 1.4
Tm 0.5 0.2 0.3 0.2 0.2 0.4 0.2 0.4 0.2 01 0.3 0.3 0.2 0.2
b 3 15 2.2 1.4 1.7 24 14 2.7 1.7 0.4 18 1.9 11 1.3
Lu 0.5 0.2 0.3 0.2 0.3 0.3 0.2 0.4 0.3 01 0.3 0.3 0.2 0.2
Hf 1.2 16 0.4 1.5 5 13 11.5 2.9 3.1 1 1 2.8 1 1.8
Ta 2.2 0.6 0.2 0.3 0.6 0.8 0.6 0.6 0.8 01 0.6 0.7 0.6 0.2
W 4.5 0.6 0.9 0.3 0.8 0.9 2.7 33 43 0.4 2 16 17 1.8
An 0 0 0 0 0.1 01 o0 0 0 o o0 0 0 o
Pb 87 279 33 384 233 65.9 41.4 15.8 25.2 38 58.3 236 325 72.8
Bi 11 0 0.2 1.7 0.1 16 0.2 0.1 0 0.2 0.1 0.1 02 0.4
Th 55 30.6 1.4 1.9 14.6 73 12.7 23.5 37.8 4.2 6.7 13.2 81 2
U 35 4.9 11 12 39 25 3 7.3 7.9 19 12 3.2 15 0.6
EuEu* 0.8 0.9 0.7 1 0.9 0.8 1 0.8 1 11 0.8 0.9 0.9 0.9
Lax/Yby| 101 24.8 6.5 83 5.8 71 9 8.8 7.3 116 81 133 17.5 3.9
Lay/Smy 39 6.3 3 39 35 3.2 4.9 3.9 4.2 49 3.4 5.4 46 1.8
Dyw/Ybx 11 1.2 1.2 1.1 0.7 11 0.9 1 0.8 0.8 11 1 11 1.1
S>REE 216.9 225.6 116.4 82.3 71.4 1303 77.7 161.7 81.5 316 101.4 159 138.1 48.2
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Deposit Index minerals Eu/Eu” [La/Sm], REEs Pattern productivity
Plagioclase, . .
Sarchesmeh =1 4-11 Upward Concavity High
Quartz, Hornblende, K-feldspar
Sungun Plagioclase Hornblende, Biotite 1&>1 6-9 Upward Concavity High
plagioclase, K-feldspar, quartz, rare
Reagan o <1 2-1 Flat Low
biotite & hornblende (<1 vol%)
Daraloo plagioclase; quartz, K-feldspar, minor olivine, hornblende & biotite <1 2 Flat Low
Meiduk plagioclase, quartz, Hornblende and biotite 1&>1 4-7 Upward Concavity High
Shadan Hornblende + Biotite, Plagioclase =1 5-8 Upward Concavity High
Jebal Barez  Plagioclase + Olivine ~1&<l 1-4 Flat Low
Kuh panj Hornblende phenocrystal >1 4-10 Upward Concavity High
. N part plagioclase, quartz, minor Hornblende & Biotite <1 1-4 Flat Low
S part plagioclase, quartz, Hornblende and biotite =1 4-7 Upward Concavity High
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