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Kachagiani hillock, the prehistoric gold mine of Sakdrissi, in the background the recent mining 

activities (Foto: M. Schaich, Fa. ArcTron) 

  



 

  



  



What has been mined in Sakdrissi: the geochemical characterization of the ore-deposit of Sakdrissi 

 

 

 

 
 

Simplified geologic-tectonic map of the gold deposit of Sakdrisi-Kachagiani. The prehistoric mine of 

Sakdrissi which is investigated by the Georgian-German 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 1 : 10.000 (from Omiadze 

2007).  

 

Next to placer gold this noble metal occurs in the Bolnissi- district in VMS-deposits and in porphyry 

copper deposits (Tvalchrelidze 2001). VMS are of major importance. They were formed during the 

early phase (Jurassic to Cretaceous) of the Alpine metallogenesis. They are ǇŀǊǘǎ ƻŦ ǘƘŜ α¢ŜǘƘȅŀƴ 

9ǳǊŀǎƛŀƴ aŜǘŀƭƭƻƎŜƴŜǘƛŎ .Ŝƭǘά όά¢9a.έΣ WŀƴƪƻǾƛŎ мффтΤ aƻƻƴ Ŝǘ ŀƭΦ нллмύ ǿƘƛŎƘ ŜȄǘŜƴŘǎ from the 

Alps in the west over the Balkan Mountains, Anatolia, Armenia, Iran to the Himalayas. The Madneuli 

polymetallic ore deposit is part of the Artvin- Bolnisi unit of the TEMB. It is a hybride between VMS 

and an epithermal (subvolcanic) gold-silver deposit (Migineishvili 2002). Also the prehistoric copper 

district of Murgul and at Cerattepe, northeastern Anatolia, belong to this unit (Moon et al. 2001). The 

ore body of Madneuli is bound to a rhyolithic dome above an intrusion of granodiorite. Kalium-

argon-dating of the mineralisation provide an age of 85-93 million years (Moon et al. 2001). 

Madneuli ǎƘƻǿǎ ǾŜǊǘƛŎŀƭ αǘŜƭŜǎŎƻǇƛƴƎά ƻŦ ŀ ŎƻǇǇŜǊ-lead/ zinc-baryte-gold mineralisation (Gogishvili et 

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

ancient galleries were found (Stöllner et al. 2010). Copper is associated in small amount with gold, 

but economic valuable amounts occur in a depth of ca. 60 m. Sulfobismuthide and telluride occur 

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

άDŜƻtǊƻaƛƴƛƴƎά ŀƴŘ gold is mined from secondary quarzite by the Georgian- wǳǎǎƛŀƴ αvǳŀǊǘȊƛǘŜ 

/ƻΦάΦ Madneuli and the close by located former open cast mine of David Garedji are in a distance of 

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



consists of several prospects. The Kalium-Argon age of this ore deposit is 77,6 - 83,5 millionen years 

(Gugushvili et al. 2002). The prehistoric mine Sakdrisi-Kachagiani exploited a swarm of vertical to 

irregularly formed hydrothermal quartz veins with a thickness of only 10 ς 30 cm. Gangue is barite 

and hematite (in parts like a stock- work mineralisations). Hostrocks are ignimbrites and other 

(pyroclastic) volcanic rocks (tuffs) often intensively affected by tectonic activities and metasomatism. 

The ore deposit of Sakdrissi was explored and prospected in the 1980ies. The closer context of the 

prehistoric mine was studied by Omiadze (2007). Down the hill where the ancient mine is located 

several prospection galleries were opened which cut parts of the ancient mine at a depth of down to 

27 m. Channel samples taken by Georgian geologists gave 23 mt of gold bearing rocks with an 

average of 1.03 g/t gold (Gugushvili et al. 2002). However gold enrichments up to 50 g/t and even 

500 g/t were also analysed from boreholes (personal communication Malkhaz Natsvishvili). Such 

enrichments were much more reasonable loads for ancient exploitation. We do not exclude that 

such bonanzas of gold could have been available at the originally untouched Pleistocene surface of 

the Sakrdissi hill and attracted the prehistoric miners. The gold bearing quartz veins accessible today 

provide only extremely fine grained flower gold hardly visible with the naked eye. It is questionable if 

the Bronze Age mining was focussed to extract such fine grained gold. No evidence for the 

application of metallurgical processes such as amalgamation or cupellation exists which could have 

been used during this time period at Sakdrissi to enhance the yield of gold hidden in the rocks. The 

Sakdrissi deposit is a hydrothermal ore-deposit. 

 

 
 

Vertical hydrothermal veins embedded in volcanic rocks; the veins are mined during the Early Bronze 

Age (2nd half of 4th mill./beginning 3rd mill. BC) (down to 28 m) and during the Antique period (down to 

8 m, as a re-opening and secondary using) (Stöllner et al. 2010; Stöllner & Gambashidze 2011). 

 

 



 
 

Section through the gold deposit of Sakdrissi, sites 3 und 4 (Gugushvili et al. 2002). Basically, this 

section can be transferred to the prehistoric mine of Sakdrissi, however 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 Au-content in the deposit 

 

During the excavation and survey seasons in Georgia we washed numerous gold samples from 

placers in the districts of Svaneti, Bolnisi and of Tbilisi. Between 500 and 1000 kg of gold bearing 

gravels were washed using various sized sluice boxes. In addition several hundred of kilograms of 

channel samples from ore veins and from the backfillings of the prehistoric mine of Sakdrisi were 

taken. All concentrates obtained were further panned to extract gold grains. In all cases we obtained 

very fine ƎǊŀƛƴŜŘ όҖ л,1 to 1 mm) flower gold.  

 

From these samples native gold grains were collected and prepared for further analytical 

investigation. They were studied by scanning electron microscopy (SEM), microprobe analyses 

(EMPA) and mass spectrometry. Further investigations of the ore-deposit were investigated in 2011 

by fire-setting experiments which delivered ores with partly evaluated gold contents (Stöllner et al. 

2012). In 2013 further sampling of the ore deposit was undertaken: the ores were measured by a 

portable X-ray spectrometry using a handheld X-ray fluorescence spectrometer (Niton XL.3t, Thermo 

Scientific) (non-destructive analyses). The XRF is applicable to the determination of main and minor 

element composition of inorganic materials. In our case this means the (semi-) quantitative analysis 

of the elements gold, silver, copper, iridium, osmium, ruthenium, arsenic, tin. The method is based 

on the analysis of small spots (diameter of 3 and 8 mm) rather than of large areas, which gives the 

chance to detect even small inclusions or heterogeneities.  

 

 
 

Gold-flitters washed out from prehistorically mined debris excavated in 4th and early rd mill. BC, Foto: 

A. Omiadze, Tblissi 

  


