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Sadrissi-Gold mine

Dear ladies and gentlemen,

the project ,Gold in Georgia“ (2004-2011) and the ,On Salt, Copper and Gold. The Be-
ginning of Mining in the Caucasus” (ongoing since 2013) is funded by the VW-foundation
and by the German Research Foundation (DFG). Both foundations are following strict
rules of good scientific practice and control their entire projects by assistance of interna-
tionally acknowledged scientists and their reviews.

All analyses and investigation presented in this report follow the high standards and
criteria of science based work.

With my best regards

Thomas Stéllner
head of the Institute of Archaeological Studies
Ruhr-University of Bochum
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What has been mined in Sakdrissi: the geochemical characterization of thedeposit of Sakdrissi
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Simplified geologitectonic map of the gold deposit of SakdKsichagiani. The prehistoric mine of
Sakdrissi which is investigatby the GeorgiafGerman team is located in the Kachagiani site in the
upper right corner of the map (see Fig. 5). The extent of the entire gold deposit is several kilometres to
the southeast (Mamulisi, Postiskedi, Kviratskhoveli). Scale of the map 10 {fdd®0 Omiadze

2007).

Next to placer gold this noble metal occurs in the Bsindistrict in VMS&deposits and in porphyry

copper depositgTvalchrelidze 2001). VMS are of major importafi¢eey were formed during the

early phase (Jurasdiz Cretaceos) of the Alpine metallogenesis. They ade NIia 2F (GKS o ¢ S|
9dzNI aAlLY aSiaitDASEYSIIAMNW y.12MORO mMppT T foodteg SiG | @
Alps in the west over the Balkan Mountaidsiatolia, Armenia, Iran to the Himalayd$ie Madneul

polymetallic ore deposit is part of the ArtviBolnisi unit of the TEMB. It is a hybride between VMS

and an epithermal (subvolcanic) gediver deposit (Migineishvii002). Also the prehistoric copper

district of Murgul and at Cerattepe, northeasteAnatolia, belondo this unit (Moon et al. 2001). The

ore body of Madneulis bound to a rhyolithic dome above an intrusiorgaénodiorite. Kalium

argondating of the mineralisatioprovide an age of 893 million years (Moon et al. 2001).

Madneulia K2 ga @GSNIAOIf o (&l Sncltagtedold Miderabsadtion-(GogishvillelS NJ

al. 1976)Due to its geochemical stability gold is enriched indbesan near the surface, where

ancient galleries wertound (Stéliner et al. 2010). Coppelrissociated in smadimount with gold,

but economic valuable amounts ocdara depth of ca. 60 m. Sulfobismuthide and tellurigeur

occasionally. Copper is exploited in the open aaisie of Madneuli by Joint Stock Co.

G DS2t NRB a Agold ig @idedrbnysBcondary quarzite by the Georgiandza & A I 'y o v dzl NI T A
/ 2 ®Madieuli and the close by located former open aagte of David Garediji are in a distance of

only a fewkilometers from the prehistoric gold mine of Sakdrisi. The area around Sakdrisi itself



consists of severagrospects The KaliumArgon age of thisre deposit is 77,683,5 millionen years
(Gugushvili eal. 2002). The prehistoric mine SakdKsichagiani exploited swarm of vertical to
irregularly formed hydrothermajuartz veins with @hickness of only 1@ 30cm. Gangue is barite
and hematite (in parts like a stockork mineralisations)Hostrocks are ignimbriteend other
(pyroclastic) volcanic rocks (tuffs) often intensivaffigcted by tectonic activities and metasomatism.
The oredeposit of Sakdrs was explored an@rospected in the 1980ies. The closer context of the
prehistoric mine was studied by Omiadze (2007). Davenhill where the ancient mine is located
severalprospection galleries were opened which cut partshaf ancient mine at a depth of down to
27 m. Channeamples taken by Georgian geologists gave 23 molf bearing rocks with an
average of 1.03 g/t gold (Gugusheilial. 2002). However gold enrichments upb® g/t and even

500 g/t were also analysed from bdreles(personal communication Malkhaz NatsvishvBiich
enrichments were much more reasonable lodoisancient exploitation. We do not exclude that
suchbonanzas of gold could have been available at the originatiyuched Pleistocene surface of
the S&rdiss hilland attracted the prehistoric miner$he gold bearing quartz veins accessible today
provideonly extremely fine grained flower gold hardly visibligh the naked eye. It is questionable if
the Bronze Agenining was focussed to extract suchefigrained goldNo evidence for the

application of metallurgical processssch as amalgamation or cupellation exists witichld have
been used during this time period at Sakdrio enhance the yield of gold hidden in the rockbe
Sakdrissileposit is a hydrothermal ordeposit

Vertical hydrothermal veins embedded in volcanic rocks; the veins are mined during the Early Bronze
Age (2° half of 4" mill./beginning & mill. BC) (down to 28 m) and during the Antique period (down to
8 m, asa re-opening and secondary using) (Stollner et al. 2010; Stéllner & Gambashidze 2011).



Section through the gold deposit of Saksirisites 3 und 4 (Gugushvili et al. 2002). Basically, this
section can be transferred to the prehistoric mine of Sadtdhiowever there the veins are exposed to
surface. 1 Ignimbrite; 2 Limestone, dolomite; 3 Argillaceous tuff and tuffite; 4 Oxidized and silicified
tuff; 5 Silicified and pyritizised tuff; 6 Fault; 7 Goldmineralisation



What do we know about the Atcontent in the deposit

During the excavation and survey seasons in Geargiwashed numerous gold samples from
placers in thelistricts of Svaneti, Bolnisi and of Thilisi. Between &@d 1000 kg of gold bearing
gravels werevashed usingarious sized sluice boxes. In addition several hundfédlograms of
channel samples from ore veins and frame backfillings of the prehistoric mine of Sakdrisi were
taken. All concentrates obtained were further pannecetdract gold grais. In all cases we obtained
very fined NI A y,$ R 1 @ flower gold

Fromthesesamplesmativegold grainsvere collectedand preparedfor further analytical
investigation. They were studied bganning electron microscopy (SEM), microprobe apalys
(EMPA) and mass spectrometRurther investigations of the ordeposit were investigated in 2011
by fire-setting experiments which delivered ores with partly evaluated gold contents (Stéllner et al.
2012). In 2013 further sampling of the ore depositswadertaken: the ores were measured by a
portable Xray gectrometryusing a handheld-Kay fluorescencepectrometer (Niton XL.3t, Thermo
Scientificnon-destructiveanalyses)The XRF is applicable to the determinatidrmain and minor
element compodgion of inorganianaterials. In our case this means the (s@rguantitativeanalysis
of the elements gold, silver, coppérdium, osmium, ruthenium, arsenic, tin. The methoth@sed

on the analysis of small spots (diameter of 3 8m) rather than ofarge areas, which gives the
chanceto detect even small inclusions or heterogeneities.

Goldflitters washed out from prehistorically mined debris excavated'iantl early® mill. BC, Foto:
A. Omiadze, Thlissi



