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Era| Epoch Lithologies
Pli <=: Mainly red Polymictic Congolomerates with limestone patches

s AMic cel: Green to gray polymictic congolomerates.

E,!: Cream Nnmmulitic limestone, thin beded and partly mineralized.

4 E,*s:: Mainly gray agglomerates and volcano clastic rocks.

E, **: Green to gray intermediate volcano- sedimentary rocks.

CENOZOIC
Eocene

E,!=: Mainly Cream Nummulitic and sandy limestone.
E,,,*: Mainly gray andesitic tuffs with alternation of thin beded lava.
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(Kojima et al., 2003)

@ Evaporite deposit
COPPER DEPOSITS
W Volcanic redbed-type
® Kupferschieler-type
& Redbed-type
A Undifferentiated

1) Kennecott, Alaska; 2) White River, Yukon Territory; 3) Sustut, British Colombia; 4) Northstar, British
Colombia 5) NH Group, British Colombia; 6) Shamrock, British Colombia; 7) Quadra Island, British
Colombia; 8) Seven Devils, Oregon, USA; 9) Newark Basin, Eastern USA; 10) North Mountain Basalt,
Nova Scotia
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L~ Volcanic massive sulfide

2- Sedimentary stratiform copper
3- Michigan Type

4~ Volcanic Redbed Copper

5- Manto
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sl Llsls L (Ruiz et al., 1971) gl oo lore a4 «Snlygy 50 SlaaasT (b b meo LilS

5 Fe- Oxid- Cu-Au sla,Lils’ 5 (5,8,5 o sl ,LslS 51 o (Boric et al., 1990) wbb! !

9 ke Jlod 0 9SDgiile giile i sla) LS’ G Fietes le (B8 (el Lok 1)ho,55" ol oo

b o s o gile oo (Lol o Ll 5l slasds .(Boric, 2002) el L 35 50 5o golalgud!

Sl 00l &) (F-Y) Jga> ,o (Gradstein et al., 2004) &lalas

(Gradstein et al. 2004) Lo ;o si5le o Lol sla Ll 51 slaods -Y-V Jga

Area

Host rock lithology

Main references

Arica- lquique

Tocopilla— Taltal

Copiapé
La Serena

Santiago

(Jurassic)andesitic rocks with
subordinate marine sediments
(Jurassic) andesitic rocks with
subordinate marine

sediment

(Lower Cretaceous) Andesitic
rocks with marine carbonate
(Lower Cretaceous) andesitic
rocks with limestone

(Lower Cretaceous) bimodal
volcanic rocks with marine
sediments

Principal deposit Copper
sulfides
Casa Grande Argolla Cc, Cv>Bn
>Cp
Michilla (Lince — Cc, Bn, Cv
Estefania, BuenaVista) >Cp
Ocoita-Pabellon Cp, Bn >
Metallotect Cc, Cv, Tr
Talcuna Cp, Bn >
Cc, Cv, Tr
El Soldado Bn, Cc, Cp

(Oliveros et al. 2006)
(Trista- Aguilera et al. 2006)
(Cisterna and Hermosilla
2006)

(Oyarzun et al. 1998)

(Carrillo-Rosua et al. 2006)

Bn, bornite; Cc, chalcocite-digenite; Cp, chalcopyrite; Cv, covellite (secondary); F, Formation; Tr, tetrahedrite- tennantite.
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ox) o yiagee aST sl ol &l o LuilS 1 cud ol ol stk sy sledowe (Kojima, 2008)
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Acid pH Neutral pH
Alunite, kaolinite (dickite), Quartz- adulariaz illite, calcite
pyrophyllite, residual,vuggy quartz
High sulfidation Intermediate sulfidation Low sulfidation
Pyrite- enargite,+ luzonite, covellite- Tennantite, tetrahedrite, hematite- Arsenopyrite- loellingite- pyrrhotite
digenite, famatinite, orpiment, pyrite- magnetite, pyrite, pyrrhotite Fe- rich sphalerite-
chalcopyrite, pyrite,
Fe- poor sphalerite- pyrite
Oxidized Reduced

Alunite, hematite-magnetite

Magnetite- pyrite- pyrrhotite,
chlorite-pyrite
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Abstract

Abri copper deposit is at the in Khorasan Rasavi province: located in 80 km NW Bardeskan,
25 km NW Darooneh. Rahbari copper deposite in 4 km east and Cheshmeh Marziyeh copper
deposite are located in 40 km SW Abri area. The study area is a part of Khaf-Darooneh
volcanic-plutonic belt, Sabzevar Sub- Zone. The studied area rock units consisted of three
categories with Middle Eocene include: 1-submarine lava (andesite, basalt, porphyry andesite-
basalt, andesite, trachy andesite, trachy dacite and dacite), 2- pyroclastic (tuff and
agglomerate) and 3- Eocene sedimentary which is cut off by basaltic dikes in some areas.
The volcanic rocks belong to medium to high K calc-alkaline magmatic series and have been
formed during a volcanic arc tectonic regime of active continental margin. The effective
factors copper mineralization in the study areas including: 1- The lithology of host rocks, (2)
structural controls, 3- hydrothermal fluids and 4- The presence of intrusive bodies at depth
and basaltic dykes. The controllers play a significant role in the transfer of hydrothermal
fluids and their accumulation and deposition. Mineralization in Abri and Rahbari areas, on
the border of limestone units with pyroclastic rocks and lava as strata bound and in Cheshmeh
Marzieh area occurred as veins along the fault planes in a lava unit. The mineral is formed
as veins and vein- veinlet, cavities and open space filling and disseminated. The most
important alterations in the area of the volcano-sedimentary sequences are the argillic
alteration, silicification and carbonate. The main minerals formed the deposits are classified
in three groups of sulfide minerals (chalcocite, covellitis, bornite, chalcopyrite and pyrite),
carbonate minerals (malachite, azurite) and oxide minerals (cuprite, magnetite, hematite and
limonite). The main texture of the area including: vein-veinlets, open space filling,
disseminated and replacement. Based on the micro thermometry studies the average of fluid
inclusions homogenization temperature in Abri area 229 °C and in Cheshmeh Marziyeh is
167 °C. The average of salinity in the Abri and Cheshmeh Marziyeh area 1.7 and 1.8 wt%
NaCl, respectively. Based on the geochemical studies copper is the highest production
element (The equivalent of 4 to 5 weight percent) and display the maximan correlation with
silver. finally, regarding our research the mineralization in Abri and Rahbari areas similare
copper whith manto type deposits and in the Cheshmeh Marziyeh whith low-sulfidation
epithermal system.

Keywords: Copper, Manto, mineralogy, geochemistry, Abri, Bardeskan, Khaf- Darooneh.
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