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Iran’s Contribution to Modern Global Mining
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Assessment of mineral potential, geological survey capacity, risk, and geological aid in Iran, after Kay et al. 2012
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67 types of minera commodities are
reported to have considerable reserves
and/or resourcesin lran.
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Therole of Iranian argentiferous ore depositsin ancient silver production

Iran is the magjor or the only producer of
Fe, Mo, U, Cr, Cu, Au, Pb-Zn, Al and coal
in the Middle East (based on Mobbset al. 2032),@“5_»' s
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Earliest Silver in the Old World
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Earliest Silver Objectsin Iran

Hematite Hematite

Stollner et al.2004

Arisman (Sialk IV, Late4®- Early 3rd Millennium BCE)
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® Arisman (Sialk IV, Late4-Early 3rd Millennium BCE) Sialk I11-1V (Late4™- Early 3rd Millennium BCE)
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Nokandeh & Nezafati 2005
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PARTHIANS

Anshan .,
3‘ /\! PERSIANS
i

https://en.wikipedia.org/wiki/Elam M AR

Proto-Elamite (ca. 3200-2700
BCE) and Elamite (ca. 2700-
540 BCE) Periods were

important time spans for
production of slver in the
I ran| an PI ateall https://www.metmuseum.org/art/col lecti on/search/329074 https://en.wikipedia.org/wiki/Elam
This is attested by findi ng K neeling bull holding a spouted vessel Silver cup with linear-Elamiteinscription

i i i Proto-Elamite (ca. 3100-2900 BCE) Old Elamite (Late 3rd millennium BCE)
severd dellcat_e slver artifacts e b et )
from these periods. Metropolitan Museum of Art . g*”?‘*‘;
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Later Historic Periods

Sitver Cotn, Seleucid Empire (350 BC)
Obverse (left): King Seleucus
Reserve (nght): Goddess of Victory with Greek Script

e A % https://metmuseum.org/art/collection/search/325717
RS ca. 4th century

Silver C Parthian olran (250 B.C-226AD))
Obverse (left): King Ardavan (Artabanus) II
Reverse (nght): King Arashk (Arsaces) Sitting; King Ardavan Nicknames in Greek Script

Silver Com, Sassanid Empire of Iran (226-650); Both Sides Contain Middle Persian Script - -. S o
GJVEIS& (leﬂ)‘ Klng Bahfam n t'he Queen and me Crm Prm S:/www.mef mu.seum.or art/co .ec ion/searc|
Eemse (right): Fireplace and Guards betp- vy barkespanit ca. A.D. mid-5th—-mid-6th century
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Metallogenic Epochs of Iran
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Major Pb-Zn (+Ag) Metallogenic Districts of [ran

SEDEX type deposits
(Neoprotrozoic + Cretaceous)
(Angouran, Kushk)

K General distribution of carbonate rocks

MVT deposits
% (Cretaceous)

| (Malayer-Esfahan  axis,
¥ CD, Mehdi  Abad,
~ Nakhlak, Irankuh)

VMS
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@ Native Silver hasrarely been reported from Iran. o
§'_ &)I‘meh) Themajor part of silver existsin argentiferous lead oresthat are mainly hosted by carbonate rocksin Ir&h! rgp]_z?
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Some of the Major (partly World-Class)
Ore Deposits of Iran
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Nakhlak Mine

.
© Nima Nezafati . *
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Namak
(salt lake) \

! Mineralogy:

Chalcocite, chalcopyrite, fahlore  (tennantite),
arsenopyrite, magnetite, covellite, cuprite, chrysocolla,
malachite, azurite, barite, calcite, and quartz.

Geochemistry:
12.0% Cu, 2.07% As, 44 ppm Ag + high anomalies of
Pb, Zn, Sh.

IfejezoN ewiN

Multi-level underground workings and several old pits
including two 75m shafts, alarge open pit, and anad’ =
® 115h
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Komjan Mine
Mineralogy: [ . A

Bornite, chalcopyrite, covellite, cuprite, *z-” TR,
pyrite, malachite, smithsonite, calaming, ': = T T 0 e T
galena, magnetite, pyromorphite, |aurionite, .  FE o oo co o S Ay

valleriite, hematite, limonite, cerussite,
siderite, barite, fluorite, quartz, and calcite.

Geochemistry:

50% Cu, 79% Pb, 1.3% As, 23 ppm Ag,
6.4% Zn + high anomalies of Sh.

%2{
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Lead | sotope Analysis
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Lead | sotope Analysis
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1) ANGURAN, Zn, Pb (Ag), 2) SHAKIN,
Po, Ag, Zn (Ba), 3) KALARDASHT
(GROUP), Zn, Pb, Ag (Ba, F), 4) DUNA,
Pb, Ag, Zn ( Ba), 5) TUYEH-DARVAR
(GROUP), Pb, Ag, Zn (Ba, F), 6) ANARU,
Pb, Ag, Zn (Ba), 7) RESHM (KHANJAR),
Pb, Ag, Zn, 8) NORTH NEYSHABOUR
(GROUP), Pb, Ag, Zn, 9) PIVEZHAN, Pb,
Ag, Zn, 10) AHANGARAN, Pb, Ag, Zn, Fe
(Au, Ba), 11) EMARAT-SHAMSABAD
(GROUP), Pb,Zn, Ag, (Fe), 12) LAKAN,
Pb, Zn, Ag (Fe, Ba), 13) KHUGAN, Pb, Zn,
Ag (Fe, Ba), 14) DARREH NOGHREH, Pb,
Ag, Zn (Ba), 15) RAVANJ, Pb, Ag, Zn (Ba),
16) PINAVAND, Pb, Zn, Ag (Cu, Ba), 17)
NAKHLAK, Pb, zn, Ag (Ba), 18)
OZBAKKUH (GROUP), Zn, Pb, Ag, 19)
TIRAN (GROUP), Pb, Zn, Ag (Ba), 20)
KHAN-E-SORMEH, Pb, Ag, Zn (Ba), 21)
IRANKUH (SHAHKUH), Zn, Pb, Ag (Ba),
22) HAFTAR (AGHDA), Pb, Zn, Ag, 23)
KOHRUYEH, Zn, Pb, Ag, 24) DARREH
ZANJIR, Pb, Ag, Zn (Ba), 25) ANJREH
(YAZD), Pb, Ag, Zn (Ba), 26) ZIREKAN
(ZARIGAN), Pb, Ag, Zn, 27) PUDANU, Zn,
Pb (Ag?), 28) AHMADABAD, Pb, Zn, Ag
(Ba, Fe), 29) KUSHK, Zn, Pb (Ag), 30)
MEHDIABAD, Zn, Pb, Ag (Fe), 31)
TAJKUH, Zn, Pb (Ag?), 32) GOWJAR, Zn,
Po (Ag), 33) TARZ, Zn, Pb, Ag, 34)
NAYBAND, Pb, Zn, Ag, 35 KUH
SORMEH, Zn, Pb, Ag (Ba).
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Gabriel Moss 2016
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Challenges and Concerns

-Large extent of Pb-Zn-Ag deposits and ancient mines
of Iran with few archaeological and isotopic data,
therefore need for large scale survey and sampling.

-Long history of silver production and usage in the
lranian Plateau and likeliness of re-melting of silver
from diverse sources and therefore mixed isotopic
signatur es and geochemical patterns.

Silver recycling should be considered as a serious
challenge.
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