Researches in Earth Sciences 11(1) 2020

Researches in Earth Sciences

Journal homepage: https://esrj.sbu.ac.ir

Shahid Beheshti
University

Research Article
Economic geology and mineralogy studies of Chah Gabri copper deposit,
south of Damghan

Fatmeh Asghari', Faraj Fardost'”
1-Department of Economic Geology, Faculty of Earth Sciences, Shahroud University of Technology,
Shahroud, Iran

Received: 04 Jun 2019  Accepted: 19 Jan 2020

Extended Abstract

Introduction

Chah-gabri copper deposit is located 90km south of Damghan at Semnan province, in the northeast part of Central
Iran at a structural zone bottom of the Turud_Chah Shirin volcanic-sedimentary strip. This strip is eastern-western,
in the form of a cross between two faults of Trood in the south and Anjilu in the north. Trend of all units are
northwest — southeast (N65w) parallel to the zone. Copper mineralization in this area is vein-veinlets and open
space fillings along the fracture and faults are composed of lava and tuff units. Minerals host rocks are mainly
volcanic lava containers such as basalt andesite, andesite, trachy andesite and less sedimentary pyroclastic. The
main minerals forming the deposit include sulfides (Chalcopyrite, pyrite, chalcocite and coveline), carbonate
(malachite), iron oxides (hematite, goethite and limonite), and gangue minerals (Calcite, Quartz). Ore mineral
textures include: vein-veinlets, open space filling, replacement and disseminated textures.

Materials and Methods

Study area is located in Semnan province, 90 km south of Damghan city, in geographical coordinates 54° 20" to
54° 26" northeast longitude and 35°17" to 35 ° 23" north latitude. During several stages of field visit, based on
lithology and mineralogical diversity, 58 samples of rock and ore were taken with their geographical coordinates.
Of these, 22 are thin sections, 14 are polished sections and 8 are thin - polished sections. Eventually they were
prepared and studied. Overall, they were analyzed in the laboratories of Iran Minerals Research and Processing
Center (IMIDRO) in which, 4 samples were studied by X-ray diffraction method (XRD), 7 by x-ray fluorescence
(XRF) and 8 by ICP- MS method.

Results and Discussion

The results of geological, mineralogical, structural and textural studies of minerals show that much of
the Copper mineralization is in the form of open space filling. Among the host rock components, units
with a combination of andesite, basalt andesite and trachy andesite have been observed. Copper
mineralization in this area is in the form of chalcopyrite, chalcocite, covolite and natural copper. It also
occurs in the form of malachite on surface outcrops. In the study of fluid inclusion, temperature was175
to 200 degrees Celsius, salinity was 4 to 10.5 wt.% equivalent to NaCl and density was 0.9to 1 g/ cm3,
which were determined to indicate the epithermal range.

Conclusion

Considering all field and laboratory evidence including host rock composition, texture and
mineralization, zones alterations, major and associated metal elements, paragenetic sequence, the
geochemistry and thermometry of fluid interconnects. Chahgabri copper deposit is in good
compatibility with Manto type deposits, but due to vein ore mineralization, it can be classified as low
sulfide vein epithermal hydrothermal deposits.
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Geological Map Of Chahgabri Copper Area
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Name | SiO2 | Al203 | Fe203 | MgO | CaO | Na20 | K20 | TiO2 | P205
ChS | 56.16 | 21.20 942 | 0.11| 525| 3.18| 3.04| 2.14| 0.75
Ch8 | 57.28 | 21.00 9.05| 0.10 | 535| 321 | 219| 249| 0.75

Ch10 | 57.01 | 23.72 | 10.73 | 0.11 | 577 | 2.60 | 3.04| 237 | 0.85

Chah | 46.96 0.79 6.73 | 3557 | 234 | 206| 2.05| 0.02| 0.0l
1

Chah | 56.17 0.64 4.67 | 2332 | 11.87 | 1.12| 205| 0.02| 0.01
2

Chah | 56.49 0.22 567 | 2251|1046 | 157 | 2.05| 0.03| 0.0l
3

Chah | 46.15 2:55 693 | 3592 | 1.88 1.05 | 2.05| 0.08 | 0.01
7
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cdale) 6 pFolx o 00gaze 10 SiilS g L S slrdiges gl ICP-MS Lo ﬁJUT s F Jeu
(WSl o PPM v s polie

Name Al Ca Fe K Mg Na P S
Ch5 11.41 33 5.54 | 22000 | 0.23 2.86 2500 0.1
Ch8 11.84 | 3.37 5.72 | 22500 | 0.12 2.95 2900 0.1

Chl10 12 411 6.35 | 26100 | 0.22 248 3100 0.1

Ch-T2-12A 8 1.99 3.21 15900 0.1 1.57 2400 0.1

Ch-B 5.16 0.63 1.93 9700 0.1 0.44 2300 0.74

Ch-H 9.62 2.04 458 | 22300 0.1 2.26 1700 0.1

Ch-C 8.53 1.9 4.75 18100 | 0.11 1.83 2300 0.1

Ch-G 10.85 | 2.54 322 | 21600 | 0.11 1.83 2700 0.1

Name As Ba Be Bi Cd Ce Co Cr
Ch5 55.82 | 1365 1.75 1 0.1 82.93 18.3 129.8
Ch8 32.54 | 347.7 | 0.75 1 0.1 93.6 17.98 134.2

Chl10 27.55 | 301.1 1.32 1 0.1 105.2 19.04 113.2

Ch-T2-12A | 55.72 | 2414 1.36 1 0.1 75.90 10.64 | 141.20

Ch-B 4237 | 4837 | 0.82 1 0.1 39.68 7.64 123.30

Ch-H 31.52 | 287.7 1.24 1 0.1 99.09 16.01 122.4

Ch-C 355 | 2322 1.23 1 0.1 79.55 13.46 109.1

Ch-G 2787 | 2129 | 099 1 0.1 10049 | 1445 114.8

Name Dy Er Eu Ga Gd Hf Hg Ho
Ch5 2.75 1.55 1 13.04 2.88 5.99 1 1
Ch8 2.55 1.46 1 10.71 2.54 477 1 1

Chl10 5.06 2.9 1.29 14.58 5.11 7.33 1 1.02

Ch-T2-12A | 221 1.27 1 8.01 2.23 443 1 1

Ch-B 1.79 1 1 5.64 1.9 3.03 1 1

Ch-H 1.9 1.06 1 10.82 2.36 6.98 1 1

Ch-C 297 1.67 1 11.48 3.16 6.41 1 1

Ch-G 14.13 | 2.35 1 14.77 3.95 7.05 1 1

Name Li Lu Mn Mo Nb Nd Ni Pb
Ch5 6.51 1 363.5 8.82 5.83 12.85 14.75 38.56
Ch8 3.24 1 3744 6.2 2.39 10.96 1133 | 38.11

Chl10 14.17 1 469.7 8.8 13.03 | 22.92 1587 | 44.03

Ch-T2-12A | 2598 1 408.2 9.8 7.44 9,89 8.4 42.55

Ch-B 39.12 1 223.5 12.3 3.87 9.16 5.99 28.73

Ch-H 9.83 1 211.7 | 20.79 | 11.93 13.48 1333 | 64.94

Ch-C 9.8 1 266.4 | 10.56 9.87 14.07 11.72 36.7

Ch-G 12.88 1 267.7 7.03 14.17 | 1584 9.54 32.56

Name Sb Sc Sm Sn Sr Ta Tb Te
Ch5 1 3.08 2.94 2.08 693.1 1 1 1
Ch8 1 221 2.52 1.53 552.2 1 1 1

Chl10 1 6.95 5.03 2.56 419.5 1.17 1 1

Ch-T2-122A 1 337 2.29 1.74 489.8 1 1 1

Ch-B 1 248 191 1.48 161.7 1 1 1

Ch-H 1 7.81 2.86 2.15 1509 1.02 1 1

Ch-C 1 7.78 3.15 1.79 337.7 1 1 1

Ch-G 1 7.95 3.7 247 466.5 1.21 1 1

Name U \"% W Y Yb Zn Zr
Ch5 1 194.8 1 9.21 1.67 84.85 | 400.3
Ch8 1 213.7 1 9.09 1.55 67.09 | 430.6

Ch10 1.06 | 216.8 1 22.72 3.27 69.06 | 450.1

Ch-T2-12A 1.17 125.8 1 829 1.35 54 299.1

Ch-B 1 82.6 1 741 1.05 3333 | 2023

Ch-H 3.85 184.3 1 543 1.04 67.34 | 4054

Ch-C 1,35 | 2019 1 10.41 1.73 66.82 | 3493

Ch-G 1.86 | 168.8 1 15.12 2.57 78.2 3383
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