Accepted Manuscript . S -

ORE GEOLOGY REVIEWS
Geology and geochemistry of the sediment-hosted Cheshmeh-Konan redbed- I T
type copper deposit, NW Iran Ore Genesis and Ore Exploration

Shahrokh Rajabpour, Ali Abedini, Samad Alipour, Bernd Lehmann, Shao-Yong
Jiang

PII: S0169-1368(16)30492-9

DOI: http://dx.doi.org/10.1016/j.oregeorev.2017.02.013
Reference: OREGEO 2112

To appear in: Ore Geology Reviews

Received Date: 15 August 2016

Revised Date: 7 February 2017

Accepted Date: 13 February 2017

Please cite this article as: S. Rajabpour, A. Abedini, S. Alipour, B. Lehmann, S-Y. Jiang, Geology and geochemistry
of the sediment-hosted Cheshmeh-Konan redbed-type copper deposit, NW Iran, Ore Geology Reviews (2017), doi:
http://dx.doi.org/10.1016/j.oregeorev.2017.02.013

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.oregeorev.2017.02.013
http://dx.doi.org/10.1016/j.oregeorev.2017.02.013

Geology and geochemistry of the sediment-hosted Cheshmeh-Konan redbed-type copper deposit, NW Iran
Shahrokh Rajabpour *"*, Ali Abedini ”, Samad Alipour °, Bernd Lehmann ¢, Shao-Yong Jiang **

* Geology Department, Faculty of Earth Sciences, Shahid Beheshti University, Tehran, Iran
Y Geology Department, Faculty of Sciences, Urmia University, Urmia, Iran

“ Mineral Resources, Technical University of Clausthal, 38678 Clausthal-Zellerfeld, Germany

“ State Key Laboratory of Geological Processes and Mineral Resources, Collaborative Innovation Center for
Exploration of Strategic Mineral Resources, Faculty of Earth Resources, China University of Geosciences, Wuhan
430074, China

¢ State Key Laboratory for Mineral Deposits Research, Department of Earth Sciences, Nanjing University, Nanjing
210093, China

*Corresponding authors, e-mail: sh.rajabpour @gmail.com, sh_rajabpour @sbu.ac.ir

Abstract

The several-hundred-m-thick Miocene Upper Red Formation in northwestern Iran hosts stratiform and fault-
controlled copper mineralization. Copper enrichment in the percent range occurs in dm-thick carbonaceous
sandstone and shale units within the clastic redbed sequence and consists of fine-grained disseminated copper
sulfides (chalcopyrite, bornite, chalcocite) and supergene alteration minerals (covellite, malachite and azurite). The
copper mineralization formed after calcite cementation of the primary rock permeability. Copper sulfides occur
mainly as replacement of diagenetic pyrite, which, in turn, replaced organic matter. Electron microprobe analysis on
bornite, chalcocite and covellite identifies elevated silver contents in these minerals (up to 0.12, 0.72 and 1.21 wt.%,
respectively), whereas chalcopyrite and pyrite have only trace amounts of silver (<0.26 and 0.06 wt.%, respectively).
Microthermometric data on fluid inclusions in authigenic quartz and calcite indicate that the Cu mineralization is
related to a diagenetic fluid of moderate-to low temperature (Th= 96 to 160°C) but high salinity (25 to 38 wt.%
CaCl, equiv:). The range of 3*S in pyrite is —41.9 to —16.4%o (average —31.4%o), where framboidal pyrite shows the
most negative values between —41.9 and —31.8%o, and fine-grained pyrite has relatively heavier 5°*S values (=29.2
to =16.4%o), consistent with a bacteriogenic derivation of the sulfur. The Cu-sulfides (chalcopyrite, bornite and
chalcocite) show slightly heavier values from —14.6 to —9.0%0, and their sulfur sources may be both the precursor
pyrite-S and the bacterial reduction of sulfate-bearing basinal brines. Carbonates related to the ore stage show
isotopically light values of 8"*Cy.ppp from —8.2 to —5.1 %o and 8'*Oy.ppp from —10.3 to —7.2 %e, indicating a mixed
source of oxidation of organic carbon (ca. —20 %) and HCO;™ from seawater/porewater (ca. O %o). The copper
mineralization is mainly controlled by organic matter content and paleopermeability (intragranular space to large
fracture patterns), enhanced by feldspar and calcite dissolution. The Cheshmeh-Konan deposit can be classified as a

redbed-type sediment-hosted stratiform copper (SSC) deposit.
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