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The present monograph -,, The Origin and Development of Metallurgy in Mountainous Colchis (Lechkhumi)", is an
electronic version of the fundamental report - ,,Metallurgy Origins and Development in Mountainous Colchis: New
Discoveries, Research and Perspectives" (# 217128), of the Shota Rustaveli National Science Foundation's research
grant project.

The monograph presents the results of research job conducted by archaeologists, geologists (surveys, excavations),
and project consultant archeometallurgist PhD Br. Gilmour. Archaeometallurgical monuments of copper metallurgy
have been identified, their date and mining base have been determined, opinions have been expressed on the role of
mountainous Colchis, Lechkhumi in the context of Colchian bronze culture.

The monograph is intended for Georgian and foreign specialists working on the history and archeology of Georgia
and the Caucasus, as well as for readers interested in Georgia's past. The paper and its scientific apparatus are
bilingual (Georgian and English); Field reports with illustrative materials and drawings are attached to the
monograph as an appendix.

The project was funded by the Shota Rustaveli National Science Foundation (SRNSF) at the Georgian National
Museum and by the decision of the members of the Scientific Council of the Georgian National Museum, June 10,
2020, it will be uploaded on the website of the GNM.

Editor: Darejan Kacharava, Doctor of History Sciences
Reviewer: Guram Kvirkvelia, Doctor of History Sciences
Nino Lordkipanidze, Doctor of History
Art Editor: Irakli Khutsishvili

© Georgian National Museum, 2020
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5 Dog045/18(1) 1.79 11.6 8.35 0.5ppm 0.01
6 Dog045/18(2) 2.12 10.1 9.8 0.02ppm 0.01
7 Dog045/18(3) 0.45 434 2.8 0.07ppm  0.003ppm
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15 Dog062/18(2) <0.01 <0.01 <0.01 0.03ppm  <lppm
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262 MyuvaeB P.M., . .. 1968: 17-26.
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§o0M0mgds (39bGHMIMHO  353395b0Mbol MM03) J9WMIBY 0sWdNMNHBOEIBE MYHYsTY, Bgim o300,
LsFBOHYO MLYNT0, FMM35680, FMOLS S draMXMIoL MS0Mmbgddo [Meccern A.A. 19355: 205], beagoem 999099
306ogoo [Meccen A.A. 19350: 194, 195]. 993609605 ©00 bsffomo 356150MdL ool 0d3mem@EL [Yeprsrx
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3os 30M9bgol bob.-3.-Bg s®Lgdwo gsdsbgdoms LobGHgdosb dmdobs@gmdl [Coxonos I'. 1972: 8].
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Introduction

Mastering and developing metal production in the Caucasus is a key part of the background
of metallurgy of the ancient world as is clear both from early written sources and chance
findings of late Bronze Age metalwork. However Georgia is also a region of the Caucasus for
which the problems of archaeological chronology and dating of different periods,
particularly that of the late Bronze-early Iron Age transition across the whole Caucasus still

cause controversy.%

This is partly because the interdependence and exact dating of the chronologies of eastern
and western Georgia are problematic and uncertain. This in turn impacts on important issues
of ancient metallurgy a difficult but important one being determining the initial period of
transition from bronze production and use to the rise then dominance of iron in both eastern
and western Georgia.3”” Inevitably finding the answer to these questions relies to a great
extent on the study of archeometallurgical sites, as they provide by far the the best source if

primary evidence for determiningthe transition period from the Bronze Age to the Iron Age.

Colchis (western Georgia) is still the only region in the Caucasus, where many prehistoric —
mainly late Bronze Age — copper smelting sites have been found. This, as well as an
abundance of metal artefacts of this transitional Bronze Age/Iron Age region gives us direct
evidence and a real basis for reconstructing and understanding this industry about which so
little is known. Only recently has even the existence of this industry been realized but now
by reconstructing both the intensity and details of this copper smelting industry — and the

artefacts that came from it — we will be much better able to show a more complete ,,picture”

of the copper alloy production that underpinned the spread of the Colchian bronze culture in

this area which previously was not possible.3%

306Abramishvili R. 1957, 1961, 1997; Pitskhelauri K. 1973, cf.: Kozenkova V. I. 1982: 52, Tab. XXX/2;
Kozenkova V. I. 1989: 13, 14; Kozenkova V. I. 1996: 75, 76, Fig. 1; Kozenkova V. 1. 1996: 116, Fig. 441/2;
Kozenkova V. 1. 1998: 59, Tab. XIX/7.

307 Cf.: Mikeladze T. 1974, 1978, 1985; Khakhutaishvili D. A. 1987; Papuashvili R. 1998; Sulava 2011.

398] ordkipanidze O. 2002; Sulava N. 2014a.
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It is widely recognised that metal exploitation — mining, smelting, casting/smithing,
distribution (that is all aspects of metalworking®”) — are all part of an early industry, in this
case late Bronze Age copper alloy working, which is a basis for defining an archaeological
cultures and regional political identity or in this case as what we might regard as the
beginnings of (Colchian) statehood.3!® Furthermore it has also been suggested that highly
developed local (bronze and iron) metal exploitation can be seen as one of the main
determining factors of the political consolidation of the region or country referred to in

Classical times as the kingdom of Colchis.3!!

Our more comprehensive methodological approach to investigating the evidence behind this
issue is shared by one early researcher on the greater Caucasus mountainous region of
Colchis ‘Some [other] researchers who claim a local origin for the ancient roots of Georgian
bronze metallurgy are generally satisfied with the reference to finished objects or copper
ingots dug out of deep soil layers. In our opinion, such an important question could not be
fully explained by means of such arguments, because copper ingots and finished artefacts are
found even in those regions, which were supplied with metal by [and therefore are away
from] metallurgical foci. To establish the truth of the ancient written sources about the part
played by Georgian tribes in the origin of metallurgy it is necessary also to examine the

evidence of local mining and ore smelting.3!?

It is the complexity of the industry, the combined activities of mining, smelting and
metalworking — their presence at the same time and in the same area — that should allow us
to identify a particular region as one representing a metallurgical production centre. It is not
sufficient to claim the abundance of metal artefacts as the basis for declaring a particular

region as a metallurgical focus.?!

39Gambashidze 2017: 7.See as well: ,, The term ,,metallurgy” means the complex of those production processes
which are associated with obtaining metal from ore, its casting and creation of a primary product”[Inanishvili
G. 2014: 43]; ,,the term metalworking® covers complex of those technological processes that are used to obtain a

final productout of half-finished or primary cast through casting and forging items of a complex profile (tools of

»

military, economical or ritual function, jewelry)”’[Inanishvili G. 2014: 44].

310 ordkipanidze O. 2002.

SULordkipanidze O. D. 1989: 263.

312Gobejishvili G. 1952.

313Unlike the recent politically tinged opinions, which can not have anything to do with science, and even more
so with such a science as archaeology, which is based on artifacts, on their typology, chronology, distribution
and genesis (See: interview of Russian scientist A. Skakov -,,North Caucasus - cradle of the Bronze Age”,
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According to Urartian®* and early Greek3" written sources and myths, the legendary
country of Colchis (Fig. 1) was rich in metal and possessed a correspondingly strong
metallurgical basis, and that it became known to the contemporary outside world precisely
because of its developed metal production and political strength.3!¢ The most popular theme
from these sources is the journey of Jason and Argonauts (Fig. 2) in search of the Golden
Fleece, mentioned in Homer’s Odyssey, and later described in more detail by the Greek

scholar Apollonius of Rhodes.?!”
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Fig.1. Ancient Colchis, based on Greek sources; printed in London, 1770.

Antponorenes. PY/Experts answer, or Mkrtchyan T. A. 2003, Armenia - cradle of mining and metallurgy.
Mountain Journal, # 2).

S14Melikishvili G. A. 1960: 361.

315Strabo [1, 2, 39] (1917) (Loeb edition) Jones, H; see also Kaukhchishvili T. (1957), Apollonios of Rhodes.
S16Existence of state formation in Colchis was also reflected in demographic situation. As evidenced by
archaeological materials, before the Greek colonization, that is, in the VIII-VII cc. BC (and we should suppose,
that even earlier - N. S.), along the whole coast of the Black Sea only the Colchian coast was densely populated;
the west and north coasts of the Black Sea are totally unpopulated [Demographic situation. . . 1981,
Lordkipanidze 2002: 185, Fig. 155].

317 Apollonios of Rhodes [Apollonios of Rhodes ,,Argonautics” II, 1245-1260; III, 844-849, Apian, The History of
the Wars of Mithridates, 103].
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Fig. 2. One of the reconstructed versions of the route of the Argonauts' voyage.

The idea that we should not just assume the Argonauts' voyage to be only a myth is given a
firmer basis by material evidence confirming the contacts of Colchis with the Mediterranean
region, especially southern Europe, in the late Bronze Age. Good evidence is given by
onepiece arched fibulae, artefacts of so-called zoomorphic ,,fantastic animal” form, and also
ceramic vessels with zoomorphic handles.?’® Colchis must have had sea-borne contacts with
both the Aegean world, Italy and the Balkan countries. Imported fibulae from the north-
west Colchis (Akhali Athoni, Psirtskha, Tsiteli Shukura, Kulanurkhva, Kistriki) and the
central Colchis (Ureki) which show contacts both with the Aegean world and Italian-Balkan
materials, which also indicate which sea routes were involved. No matter how big the
confusion, misunderstanding and number of versions about the route of the Argonauts'
voyage,®”” the area covered by their voyage coincides with the distribution of the above
mentioned artefacts. Thus the Caucasus was part of a wider region where both the influence
of such artifacts had spread, but also where there was a shared connection with the related

zoomorphic cults and beliefs.?

318]f we look at other materials — beyond the scope of the present study — we will see that these contacts are
shown by other artefacts as well. We mean spectacle-shaped eyes, bracelets with spiral endings, neck rings,
bronze vases and engraving method [Sulava N. 2011: 219, 211]. See also: Ramishvili K. 2010; Sulava N. 2010;
Sulava N,, .. 2011, 2013; Sulava N. 2018a; Sulava N. 2016.

319See: Apollonios of Rhodes 1975: 16, 156-204, 216, ftnt. 13; Driger 1996: 1068, 1069.

520Sulava N. 2006: 227, 228; Sulava N. 2011: 211.
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It appears from classical sources — such as Strabo’s ,,Geography” — that the eastern Black Sea
was also called the Colchian Sea suggesting that Colchis was, in part at least, a maritime
country.3?! Also trade along and inland from the east coast of the Black Sea must have been
conducted mainly by sea and river routes.’? There is no documentary confirmation that
maritime contacts and trade were two-way (inwards and outwards) and this is difficult to
demonstrate. However the fact is that an arched fibula with herring-bone decoration —
analogous to the Caucasian forms — is known from Bulgaria,3”® and artefacts of Caucasian
origin (clasps, rattles, statues) have been found on the island of Samos.3** The theme of
bronze hoards somehow echoes the theme of contacts. Metalwork hoards in the Caucasus are
characteristic only of Colchis and this is one of the most significant as well as characteristic
elements of Colchian culture of the Late Bronze Age. More than 150 hoards have been
discovered in the Colchian region thus defining the area of Colchian culture. These hoards
are now recognized as being of votive origin (an offering to the spirit world) and the range of
artefacts found in the hoards give us a good idea of the richness and breadth of metalwork of

the Colchian culof the late Bronze Age.3»

Copper alloy (,,Bronze”) hoards are widely spread in Bronze Age Europe, but are unknown
for southern Italy and Greece. Hoards are also not characteristic of the cultures of the Late
Bronze Age of Armenia, Azerbaijan and the North Caucasus,’” and this suggests a
transference of cultural ideas through contacts with norther Italy and central Europe.?” The
perception of hoards as votive deposits is indicated also by the presence of prestigeous copper
alloy objects such as those decorated with the so-called ,,fantastic animal”, motifs, which also

hints at contemporary beliefs similar to those in Central Europe.

One of the principal aims of the current project is to investigate the reality that lay behind

these ancient written traditions and legends. Another cental aim was to investigate and

32lGamkrelidze G. 1993: 34.

32Gamkrelidze G. 2005: 181, Fig. 7. The work is devoted to the history of the Classical period navigation on the
east coast of the Black Sea, but we think that the same data can be extrapolated to the earlier period as well.
38Georgieva 1993: 14, Cat. 2. On earlier contacts with Bulgaria, see also: Sulava N., ... 2011 and references
indicated there.

324Jantzen 1972: 80-85, Tab. 79-82; Mikeladze 1990: 65, Tab. XXXIs; Lortkipanidze 2002: 189, 190, Fig. 165.

35 ordkipanidze O. 2001: 178, 180, 187.

326]ordkipanidze O. 2001: 187-189.

527 Sulava N. 2014c: 46-53.
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undertake a complete reassessment of the process details, origins, subsequent development
and dating of the non-ferrous metallurgical production tradition that underpinned this early
culture. Although Colchian culture has become justly famous until the start of the present
work almost nothing was known of its archaeological or geological background and this
comprises the central theme of our current Lechkhumi (SRNSF) research grant aided
project,®?® the first main stage of which is described in the present work, the print version of

the fundamental report of which is the present work.3?

The well-known quote of Strabo - ...,the wealth of the regions about Colchis which is
derived from the mines of gold, silver, iron and copper suggests a reasonable motive for the
(Argonauts’) expedition, a motive which induced Phrixus also to undertake this voyage at an
earlier date...”® first became a reality as a result of the discovery and partial investigation of
400 or more copper smelting sites of transitional late Bronze Age/early Iron Age Colchian
date, these being discovered and partially excavated in the 1960s to the 1980s in the hilly or

mountain zone near the Black Sea coast of Georgia (from Adjara to Samegrelo-Abkhasia).

Despite the information and evidence that accumulated as a result of this extensive
archaeological survey work little more had been done and the industry overall was not
understood, neither what was made, how the technological processes worked, what ore was
smelted or how. However, the large number of smelting sites that were operating in this late
Bronze Age/early Iron Age transition period show the industry to have been very extensive,

even if individual sites were themselves small in scale.

Perhaps the biggest puzzle relating to this early work is how the industry can have been
mistaken as relating to ironworking, given that the technology relating to its manufacture is
so different. It is possible that this mistaken interpretation relates to the exploitation of iron

rich chalcopyrite ores which resulted in iron-rich slags. It was not until the start of more

58The research project grant of the Rustaveli National Science Foundation ,,The Origin and Development of
Metallurgy in Mountainous Colchis: New Discoveries, Studies and Prospects” (# 217128), 09.12.2016.

39In February 2020, the research project grant present by the authors of this work - ,,The Study of Copper
Archaeometallurgy in Mountainous Colchis (Lechkhumi - Upper Svaneti): from ore to metal” (# FR-19-13022,
04.02.2020) - was funded by the Rustaveli National Science Foundation, what will allow to publish both parts
of the project together (with the assistance of a sponsor) after the implementation of the project.

330Strabo [I, 2, 39] (1917) Jones, H (trans), Loeb edition; see also Kaukhchishvili T. (1957).
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recent work in the Guria region and a re-examination of some of the earlier material and

descriptions — that it was it realized that this entire industry related to copper smelting.!

This early archaeological survey work showed this prehistoric industry to have been carried
out as in the hilly zones inland from the Black Sea as far afield as the lesser Caucasus
mountain region of Adjara in the south to Samegrelo in the north. But very little
archaeological work had been done in the main Caucasus range where the copper sources
were known to exist and where the greatest concentration of copper ingots and Colchian

copper alloy artefacts had been found.

However there were clues as to the existence of this prehistoric copper smelting/working
industry, not only from the numerous metal artefacts found by chance in hoards, but also in
the form of reports of early Geological prospectors looking for a variety of metals (see below)
in the mountains although these had not been followed up. Thus, apart from the many
chance finds of metallic artefacts we knew almost nothing about the prehistoric copper
industry in the main Caucasus mountain range. Our present project — centred on the
mountain region of Lechkhumi — was set up to investigate this large and clear gap in our
knowledge and understaning of prehistoric copper exploitation in this largely unexplored (at

leat archaeologically) mountainous (Colchian) region of northeastern Georgia.

31 Gilmour Br., ... 2020: 18-33.
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Lechkhumi - a mountain region of Colchis

Previous chance findings — especially a rich variety of metal artefacts — have provided us
with indications that the central mountain region of Lechkhumi is likely to be plentiful in
archaeometallurgical production (especially copper mining and smelting) remains although
almost no previous studies have been carried out to investigate this rich potential. The
overall aim of our present project has been to fill this gap in our knowledge by means of

exploratory survey and excavation.

Lechkhumi (Fig. 3), an area that is known from historical sources, is centrally placed in the
mountainous north-eastern region®? of Colchis®*® (towards the north-west of modern

Georgia) and is an area we now know to be rich in archaeometallurgical remains.

Fig. 3. Mid 18® century map of Lechkhumi according to Vakhushti Bagrationi.

To show the role of Lechkhumi more effectively and to compare it to other parts of the
Caucasus which are known for their archaeometallurgical heritage, or have been declared

regions or foci of early metallurgical importance or potential, it is necessary to characterize

332Term - Mountainous Colchis (comprises Lechkhumi, Svaneti, Racha, mountainous Imereti, mountainous
Samegrelo) has historical meaning in archaeological literature and means a certain cultural unity.

33The name Colchis was first mentioned by Aeschylus and Pindar. The earlier writers mentioned it as ,,Aia“. As
R. Topchishvili confirms, ,,Colchis” and ,,Colchians” were ancient exoethnonyms, that is, foreign names, for
Georgians” [Topchishvili R. 2010: 51-61]. Georgian language does not know name ,,Colchis®, it is not attested in
ancient sources in any form. The name was transferred by Greeks through literary tradition (N. Lomouri). As
far as we know the ancient Georgian kingdom called Colchis by the early Greeks was referred to as Egrisi by
the Georgians who lived there (Lomouri N. 1968); See also Literature on Egrisi: Javakhishvili Iv. 1960; Janashia
S. 1952; Lomouri N. 1979; Lordkipanidze M., . . . 2012; Beradze T. 1979: 25; Beradze T. 1980: 597].
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and describe its geography, topography and geology and also to review its historical
background.

Various problems relating both to this theme and its place in the region will be thoroughly
discussed in the present work3* with the aim of understanding the early importance of
metallurgical production here based for the first time on both archaeological and geological

studies.

334Qur project entitled ,,The origin and development of metallurgy in mountainous Colchis (Lechkhumi)”.
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Location and natural landscape conditions of Lechkhumi

(Geology, relief, climate, hydrography, soils, landscape, flora, fauna and economy)

Lechkhumi mainly comprises the region of the present day municipality of Tsageri and parts
of the municipalities of Tskaltubo to the south and Ambrolauri to the east.>® The historical
and geographical region of Lechkhumi is located in the north-eastern part of modern day
western Georgia, in the zone of the Lechkhumi, Egrisi and Racha ridges and located on the
southern slope of theWestern (main) Caucasus range. The territory is spread between 42° 28'

and 42° 31" of latitude (north) and between 42° 3' and 42° 5' of longitude (east).

Lechkhumi is separated from Samegrelo in the west by the Askhi massif, from Svaneti in the
north by the Lechkhumi ridge, and from Racha in the east by the river Askistskali and — on
the left bank of the river Rioni — by the south slopes of the Tavshavi ridge, and from Imereti
in the south by the ridge located along the left bank of the river Lekhidari together with the

Khvamli massif.

At present, Lechkhumi - mostly in the form of the Tsageri municipality - is an administrative
territorial unit of Racha-Lechkhumi and Lower Svaneti. It borders on Lentekhi in the north,
parts of Ambrolauri to the east and Tskaltubo to the south - east and south, and adjoins
Khoni and Martvili municipalities to the southwest and west, respectively. The area of

Lechkhumi covers about 800 square kilometres.

In accordance with the tectonic zoning of Georgia, Lechkhumi belongs to the intermountain
massif of the southern Caucasus and represents the western part of the Racha-Lechkhumi
syncline. Its geological structure involves Jurassic, Cretaceous, Paleogene, Neogene and
Quaternary rocks, which retain interesting information about the geological development of
the region. It is with these deposits that various minerals are associated - polymetallic and

barite ore occurrences, building and lining materials (diabase, limestone, travertine/spontio),

3%5Before 1930, Lechkhumi comprised just parts of districts of Tsageri, Tskaltubo and Ambrolauri. After this one
part of Lechkhumi - Derchi, Dgnorisa, Mekvena, Bentkoula, Lekhidristavi, Chorti, Sachkheula, Tchashleti,
Ontcheishi belongs to the Tskaltubo municipality, and another part - Tchkvishi, Tchrebalo, Gvardia, Zhoshkha,
Gendushi, Kvishori - to Ambrolauri municipality.
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ornamental stones (agate, amethyst, petrified wood, jasper, alabaster), mineral and healing

(spa) waters.33¢

Relief of the Tsageri municipality territory is characterized by middle and low ridges,
hollows, deeply cut narrow ravines. Erosion denudation and karst relief, steep and avarage

slopes prevail.

Lechkhumi represents — a possibly largely unchanged — part of the low to mid-mountain
forested landscape zone of Colchis. Many different natural and anthropogenic components
exist here. There is a sharp separation of the watersheds by the valleys of various rivers and
streams the most obvious being the: Rioni, Tskhenistskali, Lajanuri, Jonouli, Gvirishi. Karst
reliefs of Khvamli, Askhi, Sairme and Chikelashi are cut by (200-250 metre) deep gorges
located in Tvishi, Orpiri, Saretskela, Muri and Gvirishi limestones. These are rich in mineral

spring waters and waterfalls.

By contrast with other places in western Georgia the proximity of the mountains —
particularly the Khvamli and Askhi — to the south and west governs the microclimate of
Lechkhumi. Moderate air humidity in most of Lechkhumi is due to the Lechkhumi ridge,
which hinders the influx of atmospheric moisture from the Black Sea.?*” In the low mountain
zone, at an altitude of around 800 m above sea level, the overall average annual air
temperature is +11,40°C, the average temperature for January being 0°, rising to 22° for July.

Annual precipitation is within the range 900-1000 mm.

Alluvial soils are common on river terraces. Forest ash-gray and turf-carbonate soils occur
most often on the mountain slopes, and in the lower belt of mountain forest podzol ash-grey
and carbonate soils predominate. There are mountain meadow turf peaty soils above 1800 m,

in subalpine and alpine zones.

Chestnut - hornbeam forests with azalea underwood are common in the territory of
Lechkhumi. Colchian type polydominant forests are found at an altitude of 800-1000 m
above sea level and above this; chestnut, oak, hornbeam, maple, lime trees are common.

Then there is mainly a beech forest with the undergrowth of pontic rhododendron, and dark

3%6For the geology of Lechkhumi, see: Chegelishvili R., . . . 2014: 27-29.
3%7Kobakhidze E. 1961: 34-36.
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coniferous trees - pine and fir. There are subalpine and alpine meadows above 1800 m. above

sea level.

Despite diverse vegetation being present, tree cover plays the most crucial role for the study
of archaeometallurgical sites. Mountains and valleys are also rich in medicinal plants. There
are Caucasian whortleberry, dog rose, bladdernut, purple gromwell, traveller’s joy, ivy, black
nightshade all occur in the underwood together with sea buckthorn, smilax and hazelnut. In
the river floodplains there are herbaceous plants such as nettle, plantain, stonecrop,

motherwort, chrondrilla, horse-heal, clover and others.

A wide variety of fauna including bear, wolf, fox, lynx, roe, marten, squirrel and badger live
in the mountain forests, and in the high zone there are also chamois. Wild boar is also
common especially in the Lajanuri river valley. Many species of birds are characteristic of
the Lechkhumi temperate zones, mountains, forests and alpine meadows. Rivers are rich in

fish especially sturgeon, common barbel, rutilus, Caucasian goby and others.

In Lechkhumi there is moderate cloud cover and sun light duration which contributes to the
cultivation of perennial crops, especially vine. From an economic point of view, the low
mountain zone of Lechkhumi is particularly important. This includes the lower part of the
Lajanuri river valley, including the Orbeli hollow, the Labechina ridge, the Tsageri hollow of
the Tskhenistskali river valley, and the middle-Lechkhumi ridge which separates the Orbeli
and Tsageri hollows, and also part of the Rioni river valley. In this Lechkhumi low mountain
zone summers are hot and long, and winters mild. Most the arable land and vineyards of
Lechkhumi are concentrated in this part of the region due to this climate together with its

fertile soil (humus-carbonate layers, average thickness and high humus content).5*

Endemic cereals grown in Lechkhumi include species which are transitional from wild to
cultivated vatieties such as Makha and Zanduri. Because of this Lechkhumi has been
included in one of the world areas with living evidence for the domestication of cereal

plants.?® Corn, beans and peas are also cultivated here.

338Natchkebia N. 1961: 4-5.
339Chitaia G. 1944: 264.
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Well-known vineyards at Tvishi, Orbeli and Okureshi are planted on humus-carbonated
soils formed on limestones and marls which are characterized with gravelly and chalky soil,
rich in iron oxide, but comparatively less rich in humus and nitrogen. The associated wines
Usakhelouri (,,no name”), Tvishi, Tsolikouri, Tetra and others - are made in these micro
areas.’® Apart from grapes the leading species of cultivated fruit in this area are: apricot,
cherry, sweet cherry, different types of apple, pear, plum, chanchuri, nut, walnut; from

vegetables cucumber, tomato, pumpkin, and also various green vegetables.

This brief overview together with progressive archaeological discoveries shows us that
Lechkhumi has all the natural conditions necessary for settlementand economic activity and

that this has been the case for many centuries.

340K obakhidze E. 1961: 40.
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Lechkhumi - archaeology and history written sources,

toponymy and ethnography

Archaeology. Archaeological findings in Lechkhumi are represented by a combination of
material (mainly artefacts) discovered by chance and more recently as a result of a few small-

scale excavations.?*!

These findings cover nearly all archaeological periods — from Stone Age finds or sites,3* to
those of the late Middle Ages and later, showing the region to have been inhabited well back
into the prehistoric era. Some early to middle Bronze Age metalwork has been found but the
great majority are single finds and groups of artefacts (mostly from hoards) belonging to the
transitional late Bronze Age/early Iron Age period and this area. So much copper alloy
metalwork has been recovered — much of it of very high quality, as well as associated
production debris — that the Lechkhumi region is now generally recognized as one of the

main metal production centres of this very late Bronze Age era.3

Very little early to middle Bronze Age metalwork has been found in this regian the earliest
being a copper alloy socketed axe — one of the earliest forms of copper alloy axes known in
Georgia — that was found in the village of Orbeli. The context of the discovery of the Orbeli
axe is unknown although from one attribute of its form — part of a relief flange surviving on
the edge of socket — is thought likely to date to the late 3 or early 2°¢ millennium BC.3* By
sometime in the second half of the 2"¢ millennium the volume of copper alloy metalwork
and associated material (finished artefacts, copper ingots, production waste — copper making
slag, fragments of related crucibles, tuyere or air delivery pipes, secondary working debris

such as moulds and contemporary Colchian ceramics.3#

34'The material from these findings is stored primarily in Tsagery Historical Museum, the Georgian National
Museum and Kutaisi State Historical Museum, as well as elsewhere (in particular in Russia in the Hermitage
Museum of St Petersburg).

32For Stone Age sites, see: Nebieridze L. 1986: 149,177-181; Sulava N., . . . 2012; Aghapishvili T. 2014: 30-32.
MJessen A. A. 1935: 112, 128; Japaridze O. 1950: 52; Gobejishvili G. 1959: 142; Koridze D. 1965: 142-144;
Sakharova L. 1966: 9, 11; Sakharova L. 19765: 24; Sulava 2014a.

34 Qulava N., ... 2012: 21; Sulava N. 2014: 40-45.

35For the prehistoric metallurgical sites of Lechkhumi, see: Sulava N. 2014: 33-39.
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This material includes a wide variety of copper alloy artefacts and fragments of copper ingot
and secondary cakes and the like. Nearly all of this has survived having been buried (or
deposited) as hoards or single finds which have been discovered much more recently by
accident during agricultural or related ground disturbance. More recently (before the present
project) some secondary production debris, which occurs in hoards, has also has been found

during archaeological excavation work (see below).

Such a concentration and volume of related prehistoric material points to Lechkhumi as
having become a production centre for both the primary production (smelting) of copper as
well as the secondary manufacture of copper alloy artefacts (casting/smithing) by the late 2nd
millennium BC and a primary focus for the reconstruction of the material basis for the

Colchian late Bronze Age culture.

The great volume and concentration of copper alloy metalwork in the hoards discovered by
accident should already have been a pointer towards a local origin for a local copper
production (smelting) industry in the Lechkhumi region although this link had not been
made before our present project. However some of the clues to the existence of a local
prehistoric copper production industry had already been made by the reports of geological
prospectors looking for copper (and other metal) sources in the earlier 20™ century (see

below).

Geologists such as these have identified numerous copper occurrences in various Lechkhumi
villages (Opitara, Okureshi, Lachepita, Mekvena, Dgnorisa, Tetri Ghele and the Zubi area).3
The suggestion that some of these were exploited in ancient timeswas based on the recognition
of much earlier associated industrial waste found near these copper ore occurrences. This
included mentions of large giuantities slag, clay fragments of smelting furnaces (but most
probably coarse prehistoric crucible remains), clay (and stone?) tuyeres, solidified molten
metal and ingots (at Lukhvano, Usakhelo, Lailashi, Derchi, Dgnorisa, Zubi, Ladzgveria).3¥
About 20 parts or lumps of copper ingots are now in the collection of Tsageri Archaeological

Museum, the largest these (a half ingot from the village of Zogishi) weighing 32 kg.

3%Kalandadze A. 1931; Bezhanishvili N. 1933; Topuria P. 1931.
347Sakharova L. 1962: 36; Sakharova L. 1972: 22; Sulava N., . . . 2013: 375-379.
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Although the exact circumstances of the finding of this material is usually not known some
details were recorded and it is now accepted that much of it, as well as most the known
contemporary artefacts, comes from hoards which were intentionally buried in the late
Bronze Age as votive deposits. Also it is noticeable that the reported sites of some of these
copper alloy metalwork hoards (for instance at Okureshi, Lukhvano, Surmushi) were very
near places where early industrial copper smelting waste has been reported during geological

survey work.3#

Table 1: Energy-dispersive X-ray fluorescence analyses of metal samples from Tsageri Museum, Lechkhumi (wi%)

Drescription Inventory no Lab no Fe Co Ni Cu Zn As Ag Sm Sh Pb

Complete hemispherical copper ingot 3-1976:1 HM1{22a 268 nd od 96.1 095 0.12 0.07 nd nd . 0.06
Half hemispherical copper ingot 3-1940:2 HM1023a 076 nd nd 989 064 016 0.10 005 nd 009
Hemispherical copper ingot, minus edge  3-1935:5 HM1024a 1.02 004 010 987 010 nd nd nd €14 0.03
Segment of copper ingot 3-1939:4 HM1025a 0.39 0.03 0.10 99.1 0.10 024 0.08 nd nd 007
Segment of copper ingot 3-1976:3 HM1026a 0.14 002 0.07 996 nod nd 008 tr & 003
Rough sector of copper ingot 3-1%40:8 HM1027a 119 004 0.09 980 033 0.14 0.04 007 nd 006
Rough sector of copper ingot 3-1976:14 HMI028a 168 nd nd 975 037 0.06 005 0.07 nd 023
Greater fragment of copper cake 1701 HM102%9a 112 0.02 0.14 985 nd nd 009 nd nd 016
Lesser fragment of cake 17-- {7 HMI1030a 190 0.02 004 968 023 047 008 nd 0.5 032
Complete small hemispherical copper ingot 3-1976:13  HMIi031a 0,11 0.01 005 997 &~ nd 005 nd 0.08 005
Sector fragment of copper ingot 3-1939:9 HM1032a 0,74 002 004 983 045 0.12 0.12 nd nd 019
Mostly complete hemispherical copper ingot 3-1978:6 HM1033a 207 005 007 97.7 w tr 010 nd nd nd

Irregular, smooth copper block 319767 HMI1034a 128 0.02 004 983 t 0.18 0.06 nd 0.08 ir

Nearly complete 'bun-shaped cake - 3 layers 3-1976:12  HMI1035a  0.12 003 019 990 & 047 0.04 nd 0.16 nd
Half a roughiy 'bun'-shaped copper cake 21700 series HM1036a 132 (.03 0.15 923 029 0.10 0.05 0.05 0.14 559
Edge fragment of hemispherical copper ingo 21700 series HMI037a 084 nd nod 984 06} nd nd 006 0.07 nd
Edge frapment of hemisphetical copper ingo 3-1976:11  HMI1038a 089 ad nd 98.0 0.6% 0.05 006 nd 008 029

Neat cut quadrant of flattish copper ingot  3-1976:1 HMI0392 109 nd nd 984 046 nd 007 nd nd nd
Bridle-bit from Tsagera horde 5-1938:77 HMI0402a 003 nd nd 934 055 nd 026 091 nd 483
Votive hoe from Tsagera hoard 5-1938:77 HMI04la 081 nd nd 988 04l nd nd nd nd w

Votive decorated axe from Tsagera hoard  5-193%:2?  HMI1042a nd nd nd 292 ad 029 013 985 0.28 028
Votive decorated axe from Tsagerahoard  5-1933:3 HM10432 nd nd nd 902 t 133 005 7.01 0.14 036
Cast copper alloy dish from Tsagera hoard 35-1938:2 HM 1044a nd nod 0.05 988 tr 057 013 007 0.19 0.23
Votive axe fragment from Tsagers hoard  5-1938:2? HMI045a 003 nod 0.05 978 w {1.05 0.15 nd 030 062
Votive axe fragment from Tsagera hoard  5-1938:?7 HMI046a 030 0.02 009 992 o« 007 nd 0.1 022

Votive hoe from Tsagera hoard 5-1938:77 HMI047a 030 nd 003 577 tr 132 011 nd 024 026
Votive hoe from Tsagera hoard 5-1938:?7 HMIC48a 0.i9 nd 0.03 982 & 1.01 012 nd 014 030
Irregular copper cake fragment 5-1938:23 HMI0M4%a 213 nd nod 977 w nd 0.08 006 nd 0.03
Triangular fragment of copper cake 5-1938:22 HMI050a 055 002 nd 993 o nd 014 nd nd tr

Irvegular copper cake frapment 3-1938:21  HMIO05la 250 0.04 od 956 060 0.79 009 nd nd 0.3§

Nates: tr = trace, nd = not detected

Table 1: Results of energy-dispersive X-ray fluorescence (XRF) analysis of late Bronze Age ingots and

artefacts in the collection of the Tsageri Historical Museum.34

38Sakharova L. 19760: 24.
3% Project Consultant Br. Gilmour (Research Laboratory for Archaeology and the History of Art).
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One main aim of our project from the outset has been to conduct as comprehensive an
analytical survey as possible on the known late Bronze Age metalwork — copper ingots,
secondary cakes and finished artefacts from Lechkhumi. This should help us to determine a
,chemical signature” for the copper being made in the Lechkhumi area, and thus to
determine which artefacts are likely to have been made locally and which have been
imported to the area. The results of the first stage of a more comprehensive analytical study

of metalwork from Lechkhumi are shown above (in Table 1).

It is clear from these results that the composition of the copper ingot fragments is consistent
with the overall results of (semi-quantitative) analysis of the slag recovered from various late
bronze Age copper smelting sites found across Lechkhumi during the present survey. This in
turn indicates that the copper of the ingots was smelted and processed locally into ingots.
The same is true for most of the finished artefacts which are also made of copper with minor
impurities the most significant of which are zinc and iron, both of which are clearly present

in most of the local Lechkhumi ore sources.

The most obvious exceptions to this evidence for local manufacture are a bridle-bit and two
decorated axes, bridle-bit from Tskheta and axes from the Tsagera votive copper alloy
metalwork hoarde. The two axes are both made of bronze (here containing 7% -10% tin)
wheras the bridle-bit is made of leaded copper (containing approximately 5% lead) with
(1%) tin as a minor impurity. These three artefacts also contain very little zinc. Overall it
appears highly likely that these three artefacts were made elsewhere — perhaps somewhere
else in the South Caucasus where tin was available (possibly as an import) but where the ores

contained little zinc and probably less iron.

These results only represent only the first stage of our analytical research of the prehistoric
copper smelting sites (and ores/mines) and metalwork in the Lechkhumi region and this
research is ongoing. This is planned as a more comprehensive study which is necessary
because so little Lechkhumi metalwork — or even Colchian period metalwork from the wider
region has yet been analysed. We do not yet know the likely level or scale of local
production or what metalwork might have been imported, as well as the range of alloys that

might have been present in the area.
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However some late Bronze Age copper alloy objects from Lechkhumi have also previously
been analysed. A group of copper alloy artefacts from the Okureshi hoard (in the Georgian
National Museum?’) were chemically studied in the 1950s and found to be either made of
copper with minor impurities, namely a little arsenic and a trace of antimony only in two

objects.®!

Despite the discovery of so many late Bronze Age (Colchian) period copper alloy artefacts in
Lechkhumi little evidence of moulds indicating local production has been found although this
is an indicator of how little archaeological examination of likely settlement sites thare has
been, not how little evidence of this kind might esist. However in 1970-71, during small-scale
archaeological work carried out in the village of Tskheta, a small part of a settlement occupied,

possibly in two phases, during the early Iron Age (8" to 5% centuries BC) was discovered.

Archaeological evidence found during the excavations suggests that this settlement was was
largely agricultural in nature. However the many earlierfinds of Colchian period metalwork,
as well as more recent finding of copper smelting sites of the transitional late Bronze
Age/early Iron Age period, are indicative perhaps of a largely rural way of life, but one
where copper, and associated artefact production also formed a major part of the local
economy and way of life. The discovery of a unique stone mould here also shows the local

economy was also partly based on metallic artefact production.

It is now clear that wavy decorative plates were cast locally in moulds in Lechkhumi and
these were then enamelled to produce the well-known decorative Colchian clasps. The local
discovery of such a (used) mould here in Lechkhumi confirms that right-angled clasps were
made in this area as well as other parts of Colchis. They may even have spread from here to
the other parts of Colchis. The discovery of this mould was made in the lower (8% to 7%

centuries BC) level of the Dekhviri settlement®? also specifies the date of these clasps.?>

350Situla (1-36:17): copper with minor impurities: arsenic — 0,55%, lead — 0,3%, iron, zinc, antimony, tin in the
form of a trace; ring (18-32:206): copper — 87,0%, tin — 0,88%, arsenic — 0,88%; neck ring: (18-32:200): copper -
86,34%, tin - 13,4%; axe (11-32:13): copper — 94,1%, tin — 5,7%, arsenic - 0,2%; axe (11-32:14): copper - 88,8%,
tin - 10,1%, arsenic - 0,59%; axe (11-32: 68): copper - 86,75%, tin - 12,65%, arsenic - 0,02%; axe (11-32: 19):
copper - 85,0%, tin - 14,1%.

$1Abesadze Ts., . .. 1958: 50, 51.

$2which continued in occupation until the 5% century BC.
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As already noted, the abundance of late Bronze Age copper alloy artifacts previously found
in Lechkhumi — a small area with at least 12 metalwork hoards (to which must be added
many other chance discoveries smaller in number) was an early clue to this mountainous

area being a centre

of Colchian copper based metalworking®+ and one where many other similar discoveries are

likely to be made.?>

Of these 12 hoards (all primarily copper alloy metalwork), only a small proportion — the
hoards from Tsagera and Khoji and parts of the hoards from Okureshi and Lajobis Dziri — are
kept in the Tsageri Historical Museum. The other hoards are kept elsewhere, with some
material in the Georgian National Museum (most of the Okureshi hoard as well as part of the
Surmushi hoard), with others being kept in the Kutaisi State Historical Museum (the two
hoards from Lailashi and Dgnorisa) and in the State Hermitage of Saint Petersburg (hoards

from Lailashi, Surmushi (part), Lukhvano and Lekhero hoard).3¢

As already mentioned hoards of this kind are almost unknown elsewhere in the Caucasian
region and are characteristic only of Colchis and consequently are one of the most significant
and diagnostic elements of the late Bronze Age culture of Colchis. Altogether than 150
copper alloy hoards have been found in the Colchian area and it is clear (particularly from
parallels elsewhere in Europe) that these hoards are votive in nature — that is they were made
as offerings to the spirit world — a practice which continues into the Iron Age (and beyond).
It would appear to be highly significant marker of Colchian culture (and perhaps ethnicity)
that, in the Caucasian region, this votive practice of making offerings as buried hoards in
only found in the Colchian area.?® Furthermore although copper alloy hoards are widely

spread across Bronze Age Europe they are unknown for southern Italy and Greece in the late

$3Sakharova L., . . . 2014: 67-86; Sakharova L. 19760: 96-104; Sulawa Nos. 2001: 186-187; Sulawa N. 2001d: 375.;
Sulava N. 2003: 31-37; Sulava N. 2008: 299-305; Sulava N. 2013: 63.

$4essen A. 1935: 112, 128; Japaridze O. 1950: 52; Gobejishvili G. 1959: 142; Koridze D. 1965: 142-144;
Sakharova L. 1966: 9, 11; Sakharova L. 197605: 24.

$5Sakharova L. 1976s; Lordkipanidze O. 2001; Sulava N., . . . 2012; Sulava N. 2014g. The Dgnorisa hoard is
unpublished.

$6Sakharova L. 19760: 3-18.

57Lordkipanidze O. 2001: 178, 180, 187.
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Bronze Age and also are not a characteristic of the contemporary cultures of Armenia,

Azerbaijan and the North Caucasus.?%

Late Bronze Age copper alloy artefacts from Lechkhumi are mainly represented by objects of
economic, military or ritual significance, as well as jewelry. These include hoes, sickle blades,
chisels, a variety of ,,Colchian” axe forms, and also flat axes, bridle bits, clasps, bracelets, pins,
rings and small figurines plus other items of various purposes recovered from different
Lechkumi villages.*® These all emphasise the position of Lechkhumi as one of the centres of

the late Bronze Age culture of Colchis.

So far no cemeteries of transitional late Bronze Age to early Iron Age date have have yet
been discovered in Lechkhumi.®® The lack of associated burials suggests that the great
majority of the chance copper alloy artefact discoveries came from hoards or votive deposits
made up of a single artefact. The typological diversity of the Colchian axe is of particular

interest as it may indicate the development of this type of tool in this area over time.

Occupation of this area during both the Classical period and the Middle Ages is indicated by
artefacts and other material recovered during archaeological excavations (Tskheta
settlement,3¢'Tskheta burial ground,®? Korvashi settlement3®® Dekhvirifortresses®*) and

when taken together with other material found by chance, this all points to Lechkhumi

%8Hoards of the Late Bronze Age are rather rare in the North Caucasus [Jessen A. 1951: 101, Fig. 34, IV: 1-10],
especially in the area of the so-called Koban culture (Beleshevskaya hoard [Krupnov E. 1960: 185, Fig. 26],
Borgustani hoard [Egorov N. 1951: 292-295], Zhemtali hoard [Krupnov E. 1959]), which is noted even by
Kozenkova V. [Koszerkosa V. 1996: 13]. Some hoards known from this region (about 8 hoards, including those
found in the western part of the North Caucasus (Novocherkas [Jessen A. 1953: 49, Fig. 1], Gilyach [Jessen A.
1951: 89, Fig. 16], Brick Factory [Jessen A. 1951: 90, Fig. 18], Kostroma [Jessen A. 1951: 116, 118, Fig. 54],
Upornaya [Aptekarev A, Kozenkova E. 1968] hoards) contain components characteristic of Colchian ,,hoards”
[see: Lordkipanidze O. 2001: 187-189].

$9Sakharova L. 1966: 21-53, 81-121; Sulava N., . .. 2012.

3% f we do not take into account the remains of a broken burial ground (bronze volutes, pin stems, fragmented
bronze plates), found in 2017 near the village of Dekhviri (the place Gvarina), that has not yet been published
(Sulava N. 2017, Report of archaeological works conducted by the Lechkhumi (Tskheta-Dekhviri)
archaeological expedition in 2017, The Archive of the National Agency for Cultural Heritage Preservation of
Georgia).

61Sakharova L. 1976b: 96-104; Sakharova L., . . . 2014: 67-86; Sulawa N. 2001s: 186-187; Sulawa N. 2001d: 375;
Sulava N. 2003: 31-37; Sulava N. 2008: 299-305; Sulava N. 2013: 63.

862Sakharova L. 1967; tSakharova L., ... N. 2014.

363Gabidzashvili G., . .. 2004: 121-123.

%4See reports of R. Isakadze (The Archive of the National Agency for Cultural Heritage Preservation of
Georgia).
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being quite densely populated from the late Bronze Age onwards (Fig. 4)*®° and was a
significant place in the long term history of Georgia. However, despite this, this region has

never been the focus of extensive archaeological (or any other) study

Earlier archaeological research in Lechkhumi. Archaeological finds from Lechkhumi of
transitional late Bronze Age/early Iron Age date have been recognised and studied since the
1930s by various scholars (particularly Jessen,*¢ Piotrovskiy,’’” Apakidze3%® Kuftin,3®
Japaridze,®® Nioradze,®! Chubinishvili,? Krupnov,*® Koridze,* Gobejishvili,’”
Gambashidze,?® Sakharova,?” Sulava®® and Gabidzashvili®®). However this interest was
stimulated by earlier work such as that by Ekvtime Takaishvili who in 1910 conducted

exploratory archaeological work in Lechkhumi.3¥

Formal archaeological work in Lechkhumi 3! — concentrated on the villages of Dekhviri and
Tskheta — began and was carried out from time to time in the 1960s and 1970s when
expeditions from the Archaeological Research Centre of the Georgian Academy of Sciences?s?
worked there. Material from both the 8® to 5" BC settlement levels and the Classical period

cemetery at Tskheta are kept in the Tsageri Historical Museum?? and has been studied

35Location map of the main architectural monuments of Lechkhumi also indicates population density
[Berdzenishvili D., . .. 1983: 4].

366Jessen A. A. 1935: 128-129; Jessen A. A. 1962: 44.

%67Piotrovskiy B.B. 1933: 55; Piotrovskiy B.B. 1944: 320-323; Piotrovskiy B.B. 1948; Piotrovskiy B.B. 1949: 126-
127; Piotrovskiy B.B. 1959: 242-244.

38Apakidze A. 1940.

39Kuftin B. A. 1944: 324-340; Kuftin B. A.1944: 27.

$0Japaridze O. 1950: 52; Japaridze O. 1950: 99; Japaridze O. 1950: 217; Japaridze O. 1953: 92-121.

%INioradze G. 1948: 15-17.

372Chubinishvili T. 1949: 294.

38Krupnov E. I. 1952: 28-30.

374K oridze D. 1955: 166-169.

35Gobejishvili G. 1959: 129-142.

%6Gambashidze O. 1963: 30-40.

%77Sakharova L. 1966; Sakharova L. S. 1966; Sakharova L. 1976.

378 Sulava N. 2003: 31-37; Sulava N. 2013: 62-67; Sulava N. 2014s; Sulava N. 2014d; Sulava N. 20143,
39Gabidzashvili G., . . . 2004.

380Takaishvili E. 1937: 440.

38'Which were conducted in the form of short-term explorations and excavations (with little funding), and
were not properly equipped. Field drawings and photos have not been left. Information about sites is known
only from field diaries and field reports.

%82]ed by L. Sakharova

330ne of the objects from the Tskheta settlement - a stone mould [Sulava N. 2003: 31-37; Sulawa N. 2001s: 186-
187; Sulawa N. 2001®: 375; Sulava N. 2008: 299-305] - is kept in the Georgian National Museum (it is
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(Sakharova,3®* Sulava®®). Some subsequent archaeological — exploration and excavation —
work carried out nearby in the 1970-1980s was associated with the building of the nearby

Namokhvani Hydro Power Plant on the river Rioni.

Also during this period, another special expedition was devoted to the survey and listing of
the most important architectural monuments of Lechkhumi some of which are shown in
Vakhushti Bagrationi ’s mid 18% century map of the area (Fig. 3).3Exploratory excavations,
connected with the continuing listing of the medieval monuments of Lechkhumi, were also
carried out in 2003-2004.3% Following this in 2005, small-scale excavations®® were carried
out at a burial ground uncovered near the church of St. George in the village of Gona (Rioni
valley, Tskaltubo municipality).’® Later, in 2007 and 2015-2016, exploratory excavation

works was also conducted in the mountain area of Khvam]li.?*!

Archaeological work at Tskheta-Dekhviri has been carried out since 2012 by the Georgian
National Museum: Archaeological Expedition of Lechkhumi.?*> Recent archaeological work
at Tskheta has focussed on the Classical period burial ground and on part of the Colchian
settlement dating to the 8" to 5% centuries BC and a new cemetery at Gvarina has also been
discovered.>*

Research on early metal production sites in Lechkhumi was initiated by means of
exploratory archaeological survey expeditions undertaken in Lechkhumi by the Georgian

National Museum, which in 2011-2015 discovered about 13 unknown archaeometallurgical

exhibited), and grape bunch-like gold earrings from the Tskheta burial ground is stored in the Gold Fund of the
Georgian National Museum [Sulava N. 1996].

38 Sakharova L. 1962; Sakharova L. 1967.

385 Sulava N. 1990; Sulava N. 1996; Sulava N. 1988; Sulava N. 19895; Sulava N. 19892.

386 Nutsubidze A. 1979 - see the field diary of A. Nutsubidze; Gabidzashvili G., . . . 2004: 121-123.
%7Berdzenishvili D, . . . 1983.

3%8]ed by J. Kopaliani.

5By the Lechkhumi Exploratory Expedition with the financial support of the Georgian National Museum.
$0Sulkhanishvili D, . . . 2014: 118-134.

$1See the reports in the Archive of the National Agency for Cultural Heritage Preservation of Georgia, as the
expedition has been working with the financial support of the Agency.

¥2Expedition leader is an archaeologist Dr N. Sulava, chief curator at the Georgian National Museum. The
expedition is funded by the Tsageri municipality. See the project proposals and reports of the expedition in the
Archive of the National Agency for Cultural Heritage Preservation of Georgia; [Sulava N. 2017: 232-240].

33See reports of field works in the Archive of the National Agency for Cultural Heritage Preservation of
Georgia; [Sulava N. 2017: 232-240].
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sites in this mountainous region of Colchis.?* More detailed archaeological excavation was
begun at one of these early copper smelting sites — Dogurashi I — in 2016 (with funding from
the Georgian National Museum3%), and in 2017-2019 excavation work (fundedas a part of
the research project grant of Shota Rustaveli National Science Foundation®**) was continued
here and at a second copper smelting site, Dogurashi II. Their general nature and associated
pottery fragments suggested these sites to belong to the transitional late Bronze Age/early
Iron Age period and radiocarbon dating now indicates this industry to have been operating

between about the 13™ and 9% century BC.

This work has laid the foundation for our ongoing comprehensive study of archaeometallurgical
sites of Lechkhumi and various unknown archaeometallurgical sites have been discovered and
studied archaeologically. For the first time geological explorations have been conducted to

determine the sources and types of raw materials that were used at these sites.

History, written sources, toponyms. The archaeological evidence we have recovered so far has
enabled us to start the process of reconstructing the prehistoric past of Lechkhumi, in
particular the copper production industry that lay behind the early traditions of this region
and gave rise to the early fame and culture of Colchis. In addition to the archaeological data,
but perhaps less obvious is role that historical or written sources and toponymy — the study
of local and regional place names — can play in helping to reconstruct the background and

development of the region.

There has been much interest and debate over the origin and derivation of the name
Lechkhumi, with different explanations put forward, at least since the time of Vakhushti
Bagrationi (or Batonishvili, referring to his status as a prince) who tried to explain its
etymology in the earlier 18" century. Vakhushti and other scholars have suggested the name

may be archaic and that it indicates the earlier movement of Georgian tribes*’ within this

$4Sulava 2013: 375-379.

35See the expedition reports below.

3%The research project grant of LEPL Shota Rustaveli National Science Foundation - "The Origin and
Development of Metallurgy in Mountainous Colchis: New Discoveries, Studies and Prospects" (# 217128),
09.12.2016.

%7According to ,,glottochronological” study the process of disintegration of a Common-Kartvelian language

local to the western and central parts of the Lesser Caucasus is supposed to have happened during the 4™ to 3%

millennium BC. The first migration wave of the Kartvelian tribes, as a result to which the separation of the
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part of the country.3*® In this line of reasoning it was suggested that second part of the name
Lechkumi (as Lech Khomi was a reference to Khomli meaning rock®” although the meaning
of the stem Lech or how Khomi might have derived from Khomli left remained

unexplained.*®

According to another suggestion the Chkhum derived from the Megrelian word for fish
(Chkhum or Chkhom) and that Lechkhumi was occupied by those Sper-Subar tribes,*!
whose totem was a fish.4? This view may be supported by the local toponyms such as
Tskheta, Nasperi to some extent support this idea and point to the same ,,ethnocultural
source, either the Meskhian or Sasper-Sper-Hber-Iber tribes or possibly both”.#® This idea
has been repeated by several scholars who accept the Chkhum-Chkhom explanation for the
name Lechkhumi although the first part of the name remained unexplained.** In a more
complete development of this idea the it is suggested that the name Lechkhumi is of
Megrelian-Svan origin, got by combining the Megrelian word Chkhomi (fish) withthe Svan

prefix /e-, and with Lechkhumi therefore meaning ,,the place for fish”.4%

In a different explanation it was suggested that Chkhum-7Tskhum with Tskhom-Tskhum-
Sokhumi were linked to the cult of Dioscuri - Tkubni (country of twins) and through it to

the one of Cabeiri.®® However an alternative proposal was that an early form of the second

Svan language must have taken place at least in the III millennium BC, was directed to the present day Kolkheti
lowland; initially, Svan-speaking population settled in the seaside strip, in the basin of Rioni and Enguri,
evidence of which is considered to be toponymic and archaeological material (namely, distinct ceramics found
at the Ispaani and Dikhagudzuba settlements). At the beginning of the II millennium BC, after the
disintegration of the Georgian-Zan (Georgian-Colchian) unity, Megrel-Tchan (Colchian) unity gradually drove
out Svan speaking population towards the southern slopes of the Greater Caucasus and settled on a much larger
territory, known as Colchis (which covered southeast coast of the Black Sea, Kolkheti lowland and historical
Meskheti); one part of the ethnic unity, bearer of the East-Kartvelian dialect, settled in the territory of eastern
Georgia, where later the kingdom of Kartli, known as Iberia in Classical sources, was created; the rest remained
in the borders of western Asia Minor, and the part that settled in the south is referred to as Mushki in the
sources. See in detail: Gamkrelidze T. V., . .. 1984: 880, ftnt. 2, 904-909, Lordkipanidze O. 2002: 18-19.

3%8Sulava N. 1996: 6.

39Vakhushti . . . 1941: 21, 149.

400Bedoshvili G. 2002: 229-232.

401Sylava N. 1996: 97.

402Marr N.J. 1933: 96.

403SyulavaN. 1996: 97.

404Kuftin B. A. 1949: 235; Kipshidze I. 1914: 235.

45Mushkudiani K. 1972: 147, 148. In fact, this is close to the opinion of N. Marr.
“¢Ingorokva P. 1954: 146-147; Orbeli I. A. 1963: 504; Shengelia Iv. 1963: 822.
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part of the name Lechkhumi was preserved in the village name Chkumi,*"this being situated

in the ravine of the river Jonouli.“®

A completely different derivation of the name was put forward by another group of scholars
who believed that the name Lechkhumi is of Svan origin.*® In this idea it is claimed that ZLe-
is (as suggested before) a Svan prefix but has been combined with the name element
Chkumi/Tskhum which corresponds to 7skAvimi, and 7skhvim in Svan meaning the place
where beeches grow. This idea is given further emphasis by the claim that many villages and
places in Lechkhumi have names of Svan origin which are either topographical in origin or
refer to a former activity that was once carried out there. For example 7sageri/Tsagar means
a place noted for its thorns (or thorn bushes), Labechina/Labech meaning stony,
Lukhvano/Ukhvan meaning rocky, Utskheri/Utskhar — the place where pears are plentiful,
Leshkeda/Leshgedo — a shady place, Lailashi — a place where sheep shelter, Lekura —a pasture

for cows, Lakhameilashi - a place for pigs, and so on.*!°

The conclusion that the name Lechkhumi is Svan-Zan by its structure and that it is likely to
originated at a time when Svan-Zan tribes lived in Lechkhumi is supported by linguistic,
toponymic, archaeological data as well as by ethnographic and folklore traditions all of

which indicate these tribes to have lived there.4!!

However a completely different line of reasoning has been supported by different group of
scholars who believe that Skvimia was the Greek version of Chkhum-Tskhumi which,
according to the description of Procopius of Caesarea, matches the name of Christian

province of Lechkhumi, which at that time was part of Lazeti*2. A further suggestion is that

4071, Sakharova noted in 1966 that ,,it is stll difficult to say whether these ideas are correct, since more solid
materials are needed to prove them. It is worth paying attention to the toponym Chkumi, as it must be in direct
connection with the name Lechkhumi. The village of Chkumi is located at the head of the river Jonouli, a left
tributary of the river Tskhenistskali. There is the village of Kulbaki at a distance of 2,5 km from it. It is
noteworthy that these settlements are located on the way which passes at the foot of Mount Askha and
connects Lechkhumi with Samegrelo” [Sakharova L. 1966: 17].

48Chikovani M. 1939: 46; Muskhelishvili D. 1977: 124-126.

409Tavakhishvili Iv. 1951: 422; Chitaia G. 1944: 267; Alavidze M. 1958: 147; Sakharova L. 1966: 4.

410Alavidze M. 1958: 147; Kaldani M. 1963: 67-77.

41Chikovani M. 1949: 46; Alavidze M. 1941: 229-247; Alavidze M. 1949: 129-165; Alavidze M. 1951; Alavidze
M. 1955: 29; Alavidze M. 1958: 144; Sakharova L.1966: 14-17; Sulava N. 1996: 6-8.

42Kaukhchishvili S. 1934: 96-97; Kaukhchishvili S. 1965: 126; See: Berdzenishvili D., . . . 1983: 10;
Muskhelishvili D. 1985: 419.
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the etymology of the name Lechkhumi-Letskhvim (Le-tskhum)-Skvimia being linked to

Greek sources indicates the antiquity of this term.*!3

A review of written sources makes it clear that the earliest surviving mention of name
Lechkhumi appears in a mention of a dispute between Svans and Japaridze in the 15%
century.** However, it appears that the name 7skhum still existed at the time of Tamar
when there is a mention of the Duchy of Tskhumi together with Takveri.#> The reported
existence of 7skhum meaning fortress and 7skhum meaning town may be significant.*¢ It
has been argued*” this could mean, that 7skhumi was a general name for Racha-Lechkhumi
and possibly lower Svaneti (it is noteworthy, that there is a community 7skhumari-Tskhmari
in Svaneti) In this line of reasoning the names Takveri and Racha would have appeared later,
and that finally the name 7skhum would again have been restored, but this time in the form

of Lechkhum, with a specific regional meaning.*®

The earliest written occurrence of the names Takveri/Lechkhumi together —,, Takveri which
is now called Lechkhumi” — may have come in the 17% century.*" But there seems to be no
evidence in folk speech that the name Takveri existed at that time, or that Lechkhumi or
Racha-Lechkhumi was called Takveri, although Takvareliani does occur as a minor or local
place name in the area of the village of Lower Lukhvani.*® Takveri and Lechkhumi are also
mentioned together by the earliest known Georgian geographer Vakhushti Bagrationi (1696-
1757). He provides us with the following information: ,,From Gordi to Caucasus there is the
valley of Lechkhumi, which is called Takveri. And it got this name from the surrounding
mountains, resembling a hammer, that is, (m)ta [mount] - kveri [hammer], or from very

strong fortress located nearby, Takveri... a gorge comes out of [the] Caucasus and connects

413Gakharova L. S. 1966: 4, 5.

414 Written Monuments of Svaneti, 1986: 112-116.

415Kartlis Tskhovreba, V. II. 1959: 33-34.

416K artlis Tskhovreba,V. I, 1955: 42-43, 235, 238.

47In contrast to Iv. Javakhishvili's opinion -1951: 422.

418Gakharova L. 1966: 15, 16.

49Kartlis Tskhovreba, V. II, 1959: 346. On the issue of changing the names of “Lechkhumi” and “Takveri”, as
well as the boundaries of the Duchy over time, see: Sulava N., 1996: 3-9, 96-100; Letodiani D., 2003: 5-35: See:
ibid. references.

420Alavidze M. 1951: 86.
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with [the] Tskhenistskali [river] from the north above Gordi, and there is the fortress

Takveri above this gorge,on a high mountain, large and very strong”.#!

But according to the ,,Georgian chronicles (Kartlis Tskhovreba)” and therefore earlier than
the time of Vakhusti Bagrationi (before 1696) this area was called Takveri and that
,,Ossetians passed the way of Takveri, because their way is on Racha and not Lechkhumi”.#?2
Vakhushti does however give us more detail circumstances in Lechkhumi in his time.
,,Inhabitants are nobles and peasants, and there is no one who has not a limestone tower, and
other buildings are also of limestone, and the place is strong, mountainous and rocky, and
men are militant and valiant, airy, well-built, vigorous and obedient to their lords”.#* He also
tells us that, at the end of the 8" century, as a result of the reforms of Leon, the king of
Abkhazia, Racha-Lechkumi was formed into one of a series of duchies of western Georgia.**
And in the 13" century, Michael, the brother of the King Constantine, son of David Ulu,
betrayed his brother and ,,subdued Racha, Lechkhumi, Argveti’ and reigned there. A little
earlier, when David Ulu and David Narin divided Georgia into two parts, they divided the
Khvamli treasure into two parts; and as for that what was [left] in Khomli cave, they divided

a little part of it and the rest left there”.*®

Among other mentions in the Georgian Chronicles Juansher (9* century) is reported to have
mentioned Takveri in a 5% century reference to western Georgia that Vakhtang Gorgasali
had [as a vassal] ,,Samnagir, Duke of inner Egrisi and Svaneti, and Bakur, Duke of Margvi and
Takveri”.#? It has been argued, however, that Svaneti in this case implies Lechkhumi and
mountainous Racha, the lower part of which is likely to be Takveri.*?” Furthermore Juansher
is also credited (when describing the 8% century) with naming Egrisi, Svaneti, Takveri,
Argveti and Guria as separate administrative units of western Georgia.*?® It has been argued

(on the basis this) that Takveri had broken away from Argveti (Margvi), which in the 5%

421 KTS 4: 748,15-26, 749,1; Gamkrelidze G., . . . 2013:

“22Vakhushti 1941: 148; Iv. Javakhishvili made the same assumption - ,Maybe ,,Takveri“ was a general name of
Racha-Lechkhumi earlier, and then they introduced the name ,,Racha“, and ,, Takueri“ was left to Lechkhumi”
[Javakhishvili Iv. 1948: 48].

423Kartlis Tskhovreba 1959: 749.

424Vakhushti 1973: 796.

4%5Vakhushti 1973: 219.

426K artlis Tskhovreba, V. I, 1955: 185; Berdzenishvili N. 1975.

427Berdzenishvili D., ... 1983: 10.

428Kartlis Tskhovreba, V. I, 1955:185.
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century had both been part of a single duchy.*”” Another 9% century chronicler Leonti
Mroveli reportedly refers to the region ofTakveri: ,,I have given it to you and let it be your
share: Egrisi, Svaneti, Takveri, Argveti and Guria’ and ‘Ossetians went with joy...and cross
the road of Takveri and came to the Dukes of Egrisi”.#*® Thus Takveri is mentioned in

Georgian traditions possibly as early as the 5% century.*!

Thus according to Vakhushti Takveri was (presumably in the earlier 18® century) firstly a
name referring to the area of a valley of a tributary river to the Tskhenistskali rather that the
wider area to which Lechkhumi refers. It would seem that the region referred to as Takveri
in the the 6® century by Juansher was the Duchy of Racha-Lechkhumiby much later by

Vakhushti’s time in the earlier 18® century.*2

Thus it would appear from earlier Georgian written sources that what we know of as
Lechkhumi was previously called Takveri. The name change may have occurred in about the

15% century.

Lechkhumi can be indentified with Skvimia which is first mentioned in late Roman or
Byzantine sources of the 6% to 7™ centuries (Procopius of Caesarea,**® Justinian,** Theodosius
of Gangra*®), when describing political or other events of the state of Lazica (the late Roman
name for what had been Colchis).**® Lechkhumi (as Skvimia), is in the region in Egrisi (the
indigenous or local name for Colchis) in the 6% century when it was one of the duchies of
western Georgia.*” Procopius tells us that during the Persian-Byzantium war the main
battle-fields were in the Egrisi lowlands and that Skvimnia supported Egrisi as an ally of
Byzantium although Persian forces occupied fortresses situated on the road leading to the

mountains, thus blocking the roads going to Skvimnia/Lechkhumiand Svania/Svaneti*3®

42Berdzenishvili D., . .. 1983: 11.

#30Kartlis Tskhovreba, V. I, 1955: 57,185, 241.

41 See as well: Gamkrelidze G., . . . 2013: 228, 229.
#2Berdzenishvili D., . . . 1983: 11.

433 Procopius of Caesarea 1964, Georgica II.
44Justinian, Georgica II, 1965.

45Theodosius of Gangra, Georgica IV, 1941.

436 See here: Kaukhchishvili S. 1965: 37, 126, 197.
437 Procopius of Caesarea: 126.

438 Procopius of Caesarea: 197.
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In 666 Takveri is mentioned in a letter of Anastasius Apocrisiarius, one of the disciples of
Maximus the Confessor, to Theodosius of Gangrain saying that he had found a little peace of
mind*” in the Takveri fortress*?. At about the same time, an Armenian geography mentions
the neighboring tribes of Skvimnians and Takverians as being among the mountainous tribes

of western Georgia, naming them betweenMargvels and Alan-Digorians.!

Thus, it would seem most likely that the Skvimnians/Lechkhumians (or Iskhumarians?) of
Byzantine and Armenian sources lived in the mountainous part of the Tskhenistskali river
region. Much less feasible seems the claim — based on the 8" century reference of Juansher
(see above) — that Takveri was located further south. All this reference says is that Vakhtang
Gorgasali controlled the Western Georgian region of ,,...Bakur, Duchy of Margvi and
Takveri”.#? But the letter of 666 contradicts this assumption and makes it clear that Takveri
was located in the mountainous region of the Tskhenistskali river valley. One attempt*? has
been made to link the 7 century mention of the Takveri fortress in the letter of Anastasius
Apocrisiarius the surviving ruined stone fortified building at Zubi (south-west of Tsageri) but
the Zubi building is likely to be much later and the claim** that the Takveri fortess can be
identified with that at Zubi is unsupported by any evidence. Where the Takveri fortress
might have been is as yet unknown and is difficult to pin-pointed despite claims to the

contrary.*

However overall it is would appear from the surviving written sources (summarised above)
that the name Lechkhumi (Letskhvim-Tskhum-Skvimia) may be an early name of the region
that became referred to as 7akveri possibly until the later 1 millennium AD but then
reverted to it earlier name possibly around the 15% century. It has been suggested also that
these changes of names may be ther results of geo-political events and that the name
depended, at least in part, by who governed this mountain region. Thus it may have returned

to its old name Lechkhumi — to which it was probably referred to locally right through this

439 Agathias the scholastic 1936: 59, ftnt. 1.

40For the localization of the Takueri fortress, see: Vakhushti - KTS 4: 748,15-26, 749, 1; Sharashenidze J. 1976:
29; Muskhelishvili D. 1977: 126; Berdzenishvili D., . . . 1983: 29-30.

4“1Berdzenishvili D., . . . 1983: 10, ibid. references.

442Vakhushti, 1955: 185.

“3Muskhelishvili D. 1977: 125, 126; Berdzenishvili D., . .. 1983: 29-30.

“4Muskhelishvili D. 1977: 124-126.

“Muskhelishvili D. 1977: 124-126.
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period — once the Duchy of Takveri had ceased to existence as a political unit.* In a similar
way Takveri is likely to be another early topographical name — but one which covered a
more localised area within the Lechkhumi region — but which became more prominent

during the existence of the Takveri Duchy as a political unit.*’

Overall therefore the Lechkhumi region was referred to as Takveri during the existence of
the Takveri Duchy but how can we work out the probable location of the Takveri fortress
and the associated mountains and hence the centre of the Duchy. According toVakhushti,
the Takveri fortress is located at a confluence of rivers somewhere in the mountains north of

Gordi and in the upper reaches of the Tskhenistskali river but this is quite imprecise.

Local toponyms, as well as its location above the confluence of the Tskhenistskali and
Kvereshula rivers, have been used to argue for the fort at Zubi as being identifiable with the
Takveri fortress. In this line of argument the suggestion is that the river Kvereshula, which
flows along Mount Kvere(shi)gverdi (the hammer-shaped mountain) and originates from the
place Sakverie of Mount Askhi, and also that there is a pasture 7akvers in the this part of
Mount Askhi, and furthermore that the stem of Kvereshula itself comes from Kveri-Kver-
esh-ul-a, where Kver - is a stem, esh — the genetive case suffix in Svan, z/ — a diminutive
suffix in Svan — that is ‘a small river of Mount Kveri*®. Another suggestion claims that the
fortress can be linked to the fortress at Kinchkha (near a tributary where the river
Tskhnistskali leaves the mountains) which is overshadowed by Mount Sakveria the ‘hammer

mountain’ (Mount Kveri) which can be identified with Mount Askhi.*°

Vakhushti Batonishvili said ,,Look at Mount Kveri” and went on to connect the name
Lechkhumi with Mount Khvamli,*° as well as commenting on the outlines of Mount

Khvamli, its religious and ritual significance®! and its use as a refuge or treasury.*? He also

46Sakharova L. 1966: 5; on the issue of changing the names of , Lechkhumi” and ,,Takveri”, as well as the
boundaries of the Duchy over time, See: Sakharova L. 1966: 9-17; Sulava N. 1996: 3-9, 96-100; Letodiani D.
2003: 5-35, See: ibid. references.

#7Such an artifact with a function of insignia, as a nameless gold medallion, should also indicate the existence of
this region as a political unit [Sulava 1996: 68-75, 99,100].

“8Sharashenidze J. 1976: 12-25; Mamardashvili G. 2010: 28.

449Beradze T. 1976: 63-75.

0Vakhushti 1973: 748.

BlAccording to G. Mamardashvili's description, ,,Mount Khvamli is really impressive - with its steep cliffs and
cut top, it actually reminds of a carpenter's tool - a hammer, which Lechkhumians call kveri. They say that
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put forward the idea of the identity of Khvamli and as being a mountain resembling a
hammer,*3 approaches to which were protected by the complex of fortresses - from the west
by the fortresses of Zubi and Isundra, and from the unprotected side of Nakuraleshi — by the
fortress of Utsvashi.®** G. Mamardashvili, considering the area or borders of Takveri and
transit roads from the north, comes to the conclusion, that ,,it would be correct to regard
Mount Askha as Mount Takveri, taking into account toponymy existing on and around it,
the location of one of the most earliest and impressive fortressesat its foot, as well as transit
roads passing through it and fortifications connected to it. Accordingly, the centre of Takveri

is within the territory of modern Lechkhumi”.#>

Overall it has been suggested that, according to Byzantine written sources, in the 7% to 8®
centuries people fromTakveri — that is, the middle part of the Tskhenistskali river valley —
subdued the area now comprising lower Racha and Lechkhumi,* and that is why the whole
region became known as Takveri®” and this situation appears to have continued into the 9*
or 10™ century. The review of the Georgian historical sources given above*® suggests that
Lechkhumi continued to be called Takveri and the change of names — back to Lechkhumi —
took place in about the 15" century although what happened in the half millennium before
the return of the name to Lechkhumi is largely unknown to us. The changes of names

Lechkhumi/Takveri must be connected with certain historical and political processes®® but

Khvamli is also a repository of numerous treasures. ,,If Georgia gets into trouble, Khvamli will help it”, even
today one could hear such an expression in Lechkhumi. Written sources also support the legends on the riches
of Mount Khvamli [Vakhushti 1973: 752]. The presence here of the church of Saint George and legends that
Mount hasthe function of controlling the weather, really turn it into one of the most important places in
Lechkhumi” [Mamardashvili G. 2010: 29].

#2Vakhushti 1973: 752.

#3Mushkudiani K. 2001: 19.

#4Beradze T. 1976: 23.

#>Mamardashvili G. 2010: 30.

#6Letodiani D. 1982: 60.

“7Mamardashvili G. 2010: 31.

#8Mamardashvili G. 2010: 31.

49Such an artifact with a function of insignia, as a gold medallion from Usakhelo, should also indicate the
existence of this region as a political unit [Sulava 1996: 75, 100].
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exactly what these were are beyond the scope of this study although the term kver (meaning

hammer) is of particular interest to us.*?

Ethnography. The Georgian historian and geographer Vakhushti Batonishvili (Bagrationi)
gives us the most comprehensive description of Lechkhumi: ,,Although Lechkhumi is
considered a mountainous place, there are vineyards and fruits, and all crops are grown
except rice and cotton, but only in small quantities because of lack of space and rocky
landscape...”,%! , Inhabitants are nobles and peasants, and there is no one who has not a
limestone tower, and other buildings are also of limestone, and the place is strong,
mountainous and rocky, and men are militant and valiant, airy, well-built, vigorous and

obedient to their lords”.*62

Ethnography can add much information, to that gained from archaeological metalwork — in
this case ironwork rather than copper alloys — about the manufacture and use of a variery of
ferrous objects such as agricultural, carpentry and other tools, weapons, horse equipment,
containers and so on and this has been studied in Racha which was closely related to
Lechkhumi*® and and the traditions would have been similar. This study includes various
activities including ore mining and processing, rules of working in mines, means for
transporting ore, working tools, processing of iron ore (smelting, bloom consolidation and
forging, hot forging and cold hammering, types of furnaces for smelting, consolidation as
well as general forging and the equipment used and the customs and habits related with
ironworking. It is recorded that some villages of this region the entire local population was
familiar with blacksmithing, and artisans from here used to travel o the North Caucasus and

sometimes stayed there permanently.**

If we look sthrough the retrospectivity, we do not know to what extent these traditions
survived from those of the transitional late Bronze Age to early Iron Age when copper

smelting and working is likely to have been an important part of the local way of life but we

#0The following statement appeared recently in a Wikipedia article about Lechkhumi:,,In the oldest sources the
region is called Sarkineti” but this is absolutely unsubstantiated, and the basis for this claim is not stated and so
is unknown to us. See.:https://ka.wikipedia.org/wiki.

“1Vakhushti 1941: 149.

462Kartlis Tskhovreba, V. II. 1959: 749.

463 Sometimes these regions have been considered to be a single region.

464Rekhviashvili N. 1953.
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do have some clues to which the present project is providing so much more information.
This may be indicated for instance the discovery of a bronze hoard*> as well as traces of
metallurgical production*® in Lukhvano (meaning rocky or mountainous place in Svan),
lying approximately 5km south-west of Tsageri. This is one of many local areas associated
with Takveri and it may be that the place name Takveri — which may derive from (m)ta
[mount] - kveri [hammer]%’ — gives us a significant reminder of former metalworking
practices having been very important for the region. The association with hammering or
forging is (certainly from an ethnographic point of view) more relevant to ironworking — and
therefore from the Iron Age onwards — but our present project, plus earlier evidence from
the discovery of various copper alloy metalworking hoards is showing how important
metalworking was to the local way of life in the late Bronze Age and probably for a long time

afterwards.

465Sakharova L. 1976: 14-16; Sulava N. 2014c: 44-53.
466Gobejishvili G. 1962; Sakharova L. S. 1966.
467Sakharova L.1966: 14.
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Geological investigations of the Lechkhumi region

Along with the archaeological investigations of prehistoric metallurgy sites preliminary
geological exploration has been undertaken as part of the present project to study prehistoric
copper exploitation in the Lechkhumi mountain region of Colchis (now western Georgia) in
order to define raw material (ore) sources for ancient metal production and establish their
link to smelting sites. This is the first attempt of multidisciplinary approach to study mining

base of transitional late Bronze Age to early Iron age (Colchian) culture of this region.

Background and results of preliminary geological exploration. Lechkhumi has a fairly long
history of geological investigation originating at the beginning of the 20* century although
little has been done since the 1980’s. The earliest reports about the geology of Lechkhumi
(stratigraphy and tectonics) came with the work of a series of geologists (H. Abich, E. Favre,
A. Fournier, S. Symonovich and A. Sorokin,*8). Most of the fundamental research on the
geology of the region and the geological map was also done in the earlier 20%* century (B.

Meffert*® and Al. Janelidze*?).

This early preliminary research has revealed the existence of copper mineralization and the
use of particular copper ores as the raw material for copper smelting smelting in certain parts
of the study area. Moreover, such areas were the targets of trade and exchange. The earliest
descriptions appear in 1907 in a report by a mining foreman, G. Bartholomeev.#’! This report
includes investigations of copper ore occurences in the vicinity of the village Opitara”
(approximately 20km south-west of Tsageri). Bartolomeev describes and illustrates three
occurences (Fig. 5). The first one is represented as a wide massif adjacent to the village
Opitara. As he admits the surface of the massif has rusty/ferruginous tint and in some areas
apparently impacted by more intensive circulation of hydrothermal fluids he describes as
very thin gossan zones. Under these zones he found pyrite and chalchopyrite veinlets and

nests. Laboratory study results for this area showed copper grades with 0.15 % copper.*

#8Togonidze G. 1933: 3.

49Meffert B.F. 1930: Table I.

4Tanelidze A.I. 1940: 230.

41Bartolomeev G.K. 1907.

472]n the Lechkhumi County of the Kutaisi Governorate.
473Bartholomeev G. K. 1907: 4.
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Bartholomeev was not always successful in his search for copper ore as we can see from his
report relating to his exploration in the vicinities of the village Lachepita (2 km south-east of
the village Opitara) where he could find no traces of copper, but discovered (copper
smelting) slag tips. Nothing was known locally about the origin of this slag even among the
native population (including local elders). According to Bartolomeev both the appearance
and the copper oxide content were consistent with this slag being the product of the comlete

smelting of (copper) ores.*’*
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Fig. 5. Sketch map of the Opitara, Lachepita and Mekvena ore occurences (G. Bartholomeev, 1907).47>

However, because he found no traces of copper mineralization near Lachepita Bartholomeev
then suggested that the slag was the result of silver-lead ore smelting and not of copper. He

also concluded that smelting here took place not in the pits or furnaces, but in clay vessels —

474Bartholomeev G. K. 1907: 8.
4>Bartolomeev G.K. 1907: 5.

127



crucibles. In support of this interpretation he reports that he found something that looked like
,the fused slaggy [surface of a] vessel fragment which looked like a piece of a clay pot”.47¢

As for ore occurrences and their subsequent smelting, Bartholomeev concluded that mining
here was likely to be related to abundant barite and quartz vein exposures in the immediate
vicinities of the slag heaps. He appears to have based this view on his finding of abundant
pieces of barite with lead inclusions near the peak of the mountain between the villages
Lachepita and Opitara. In addition, due to the vitrification he observed in much of the slag,

Bartholomeev concluded that lead and silver ores were obtained from quartz veins as well.*””

Copper ores and barite occurrences, this time also in the nearby Mekvena district (10km
east-south-east of Opitara), are described by another geologist (U. Chashchikhin*® in his
report of 1919). He mentions several exposures in the environs of the villages Opitara,
Lachepita, Mekvena and Dgnorisa (a further 5km east). He also reported several heaps of
ancient slag in the vicinities of the Opitara village, near the mineral water spring
(identifiable with the local place Ladzgveria*®). Copper ore occurences in Opitara environs
were further investigated in 1919 by the geologist L. Koniushevski*® who reported pyrite
imprignation in 0.65 m thick calcite vein and stringers of quartz in the river Lashe-Gele

confluence area.

In 1932 the engineer G. Gogoberidze*! described mineralized areas (about 1 ha area) south of
Opitara environs. Mineralization occurred as nests and in 0.2-0.3 m thick veins. The assay
results from the samples taken from here showed copper grades of 5.79% copper. At the
Samgele occurrence (near Lachepita village) Gogoberidze reported copper grades 2.07%
copper in the 1.6 m thick barite vein with chalcoparite. Similar grades of copper — up to 3%
were — were detected in the same area by L. Koniushevski.*? It should be emphasized that all

geologists who worked in this area recorded presence of abundant slags here. However, none

#76Bartholomeev G.K. 1907: 8.

#77Bartholomeev G.K. 1907: 8.

478Chashchikhin U. 1919: 2.

47 The most likely identification in the author’s opinion.
480Togonidze G. 1933: 6.

®lTogonidze G. 1933: 7.

#2Togonidze G. 1933: 7, 8.
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of them confirms presence of prehistoric mines. The same could be said about information

preserved within the local population.

In 1931 his report for the Utility Relations Unit A. Kalandadze*®® presents the data and
documentation on the exploration work undertaken in 1908-1911 in the environs of villages
Opitara and Mekvena aiming to discover copper mineralization in this vicinity. Mining
activities here were conducted by the Chikvaidze Company who invited two mining experts,
a former specialist of the Alaverdi plant (G. Bartholomeev), and a specialist visiting German
geologist (von Hassablat). The latter investigated and mapped the region in detail, created the
local geological map and cross sections of the study area and so on. Exploratory mining
activities were conducted by the ore geologists S. Lachkebiani and D. Mikaberidze who were
hired by the company to carry out this work. They detected copper mineralization within
the area represented by chalchopirite and malachite as well as iron pyrites (pyrite). In the
barite clasts they detected presence of the copper minerals chalcocite and malachite. They
also found small heaps of slag waste which confirmed that small scale copper smelting took
place in this area. In the same area they found grey clays with inclusions of pyrite grains
which they reported as being similar to both the Alaverdi and Shamlug (Armenia) stockwork
mineralization type. Two samples from these clays were sent to the Alaverdi laboratory and
copper grades of 0.15% and 0.35% copper were reported for these. The same report gives the
assay results of three samples submitted to the Kutaisi laboratory by Mr Chikvaidze in 1910
and 1911. Two samples were from Mekvena and one from the Opitara area. The Opitara
sample was found to be high grade ore with 31.8% copper and the Mekvena sample a lower
grade ore with 19.7% copper. In an explanatory note which he attaches this report another
specialist, A. Kalandadze, agrees with the authors opinion that the Opitara and Mekvena ore
occurences should become a specific target for entrepreneurs (‘capitalists’) interested in
copper mining.*® Earlier (in 1912) the idea on the prospectivity of the copper ore occurences
of the Mekvena environs (the part in Lechkhumi County) was also proposed by mining

technician V. Smirnov.*

483Kalandadze A. 1933: 1, 3.
484Kalandadze A. 1931.
485Smirnov V. 1912: 2, 3.
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In 1932-1933 the Opitara geological exploration party under the guidance of the geologist G.
Togonidze*®* undertook exploration of ore occurences in the Opitara village area (the Opitara
copper ore field). Exploration as well as mineralization covered a Bajosian (Middle Jurassic)
volcanogenic suite fairly widespread in the study area (environs of villages Okureshi and
Lachepita). The detailed investigations revealed extensive pyritized zones and more or less
prospective areas were defined — Mlashe Perdi, Tetri Tskaro and Tetri Gele. The analysis
results of the samples from these areas showed fairly low grades of (0.2-0.25 %) copper. All
copper ore occurences within the investigated area were considered as commercially
unpromising, as nearly all of them represented low grade pyrite ore occurences with rare
chalcopyrite admixtures. Seams rich in copper minerals (for instance bornite) were found only

in the barite veins.

However, the authors of the report emphasize that the region is also rich in slag heaps which
they suggest might be the result of early copper smelting. The slag heaps are described as
being rather small and spatially scattered therefore the authors suppose that copper ore
occurences were also fairly scattered spatially and small in size. The geologists found several
fragments of clay vessels which in their opinion were used for ore smelting. The report
authors also mention that in the area investigated copper ingots had also been found in some
locations. All in all, the authors are sure that in prehistoric times copper mining, smelting
and production took place in the region. They were also sure that the copper ore was mined
from somewhere very close to where it was smelted. They also speculated that the areas
where slag heaps were found indicated the nearby presence of similarly ancient settlements
to where ore was transported and accumulated for further smelting.*” The authors of this
report (chief geologist G. Togonidze, geologists L. Gelovani, A. Chkhetiani, assistant geologist
L. Morchak)#® undertook the analysis of one of these slag pieces, this one from Islari (a local
place within the Opitara village area). The copper content in this slag fragment was 0.31%,

thus confirming that the slag was the result of copper smelting.

46Togonidze G. 1933: 1.
“7Togonidze G. 1933: 14.
“8Togonidze G. 1933: 2.

130



There is one other very important observation in the report which is essential and valuable
for our investigations. While describing the Okureshi ore occurrence the report author
(Togonidze 1933) mentions that copper mineralization in the village Kinchkha was related to
(Cretaceous?) limestones beyond the distribution zone of the Bajosia ,,porphyritic” suite. One
of the slag heaps in this area was found in the entrance of karst cave. According to one of the
geologists prospecting here (G. Togonidze) the local people thought that this cave was an
ancient mine but he thought this idea unlikely. The slags bore the traces of what appeared to
be malachite staining, however the avarege result of analyses of several slag samples from
here did not show any appreciable copper content. The report authors assumed, therefore,
that the slag heaps and the local copper mineralization were not related to the nearby
Bajosian ,,porphyritic” suite, but were associated with different geological formations in

adjacent areas (for instance Cretacious limestones near Kinchkha).*®

Practical conclusions from the report are also worth our interest. In these conclusions we
read oof the ,,abundance of slag heaps and copper ore occurences (although with low grade
ores) in this region indicate the (former) existance here of high-grade copper mineralization
in prehistoric times as the low-grade ores could not be the objective of mining”.**® From the
archaeological point of view the opposite may prove to be the case — that in prehistoric times
people were mining the visible mineralization exposed on the surface or at shallow
subsurface levels and, that in most cases these may have been low grade ores. The report
authors also emphasize (and this is very important for our investigations) that the principal
obstacles in exploration were the dense vegetation and thick soil cover. This problem has
hampered our exploration as well as it makes difficult (or in many cases impossible) to

discover traces of ancient mines in the study area.*!

In his 1933 report on the copper ores the Opitara village area N. Bezhanishvili describes
three ore occurences in the Bajosian (middle Jurassic) ,,porphyritic” suite (the gorges of the
river Lashe-Gele, and the Tetri-Gele its left tributary).*? In his opinion mineralization in all

these three locations is of vein-disseminated style and is mainly represented by pyrite,

#Togonidze G. 1933: 15.
“0Togonidze G. 1933: 16.
“1Togonidze G. 1933: 15.
#2Bezhanishvili N. M. 1933: 2.
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chalcopyrite, bornite and marcasite. Bezhanishvili assumes that these occurences are not of
(modern) economic importance and recommends the stopping of detailed exploration
activities in this area. On the other hand, he strongly recommends the starting of detailed

exploration at Rtskhmeluri ore field.*?

In his brief report of 1938 the geologist P. Topuria** introduces us to the analysis results of
the slags provided by local population. He admits that he never visited the areas where slag
dumps were found, but while visiting the Kvemo (Lower) Racha region local people gave
him slag collected in the Tsageri area (in the vicinity of the Utsulatis Tsveri gorge. According
to Topuria one of the slag pieces came from the area directly on the boundary of the Racha
and Lechkhumi regions. After the study of the thin section petrography of these
macroscopically similar slags he supposed that the slags were the final products of copper ore
smelting and the copper smelting base existed in the Racha-Lechkhumi region. The author is
not sure how strong this base was but he supposes that copper ore mining was a small-scale
individual local activity — exploiting small outcrops — aimed only at meeting their personal
needs. Finally, the author recommends conducting more detailed exploration of the area

where the slags were found (the distribution zone of the Bajosian ‘porphyritic’ suite).

Detailed research on the mineral composition of barite-base metal ore occurences at the Zubi
and Okureshi areas of the Tskhenistkali river gorge is presented in 1954 in anther geological
report this time by T. Bagratishvili’s.*> According to him his barite-base metal
mineralization data of the Okureshi area is all related. As for Zubi, there is only one place

with mineralization like this and that is in the Tevri river gorge.

Investigation and exploration of Kvemo (Lower) Svaneti ore occurences was first conducted
in 1932 by the (then) engineer-geologist P. Gamkrelidze.*® In 1940 an exploration party
lead by G.Barkalaia undertook stream sediments sampling within the study region. As a
result, fragments of copper-pyrrhotite ores were found near the right tributaries of the river

Lajanuri (the Dzuguri and Mukvauli rivers) and near the left tributary of the river

493Bezhanishvili N. M. 1933: 2.
“4Topuria P. A. 1938: 2-4.
4%Bagratishvili T.D. 1954: 28-38.
“6Gamkrelidze P.D. 1932: 3.
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Tskhenistskali (river Dogurashi)*’. Further exploration activities were undertaken
(separately) by the engineer-geologists G. Togonidze and I. Markozia.*® Subsequently in
1952 Markozia reports finding an ore occurrence at Nargvevi, one of the possible ore sources

for the Dogurashi smelting sites featured in our present project.

In 1952 a geological party lead by K. Chkheidze discovered a base metal ore occurrence near
the Silis-Gele (a small westerly tributary of the Tskhenistskali river in the Rtskhmeluri area,
to the north of Tsageri, on the border with lower Svaneti). Several other base metal ore
occurences were found during further exploration of this area over the next ten years (1952-
1961) at: Jojokheti, Dogurashi, Kvedreshi, Sareki and others. During this same period another
exploratory expedition to this same area (from the Institute of Geology of the Academy of
Sciences of GSSR) was carried out under the supervision of Professor G. Gvakharia with two

geologists from the institute (T. Ivanitski and E. Vezirishvili).

The aim of their expedition was to gain an understanding of alteration processes through the
study of ore forming minerals and structural-textural features of ores here as well as of ore
host rocks. The final results, given in their report,*” included a range of data relating this
part of Kvemo (Lower) Svaneti and in particular on the Nargvevi and Dogurashi occurences
of the Rtskhmeuri group of deposits which are outlined in 1965 in a thesis by T. Janelidze>®
and number of reports and monographs.>®® In 1972, following the completion of the
geological survey of this area, the 1: 50 000 scale geological map for the Racha-Svaneti ore

field appeared (see explanatory note).>

As a result of the survey analysis work of the geological project group we now have a rich

bibliographic database of information and several important issues have been defined:

1. Several copper and other base metal ore occurences have been distinguished in the
mountain region of Colchis (Lechkhumi, Lower Svaneti and part of both Imereti). These

occurences could be conventionally divided into three major groups: Rtskhmeluri ore field

497Barkalaia G. A. 1941: 28-38.

498[yanitski T., ... 1954: 4.

49[vanitski T., ... 1954: 11.

500]anelidze T. 1965: 73-77.

501Vakhania E.K. 1956: 68; Tvalchrelidze G. A. 1961; Nadiradze V., ... 1968: 119-122.
>2Geguchadze Sh., . .. 1976.
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(Lechkhumi-Lower Svaneti). Mekvena-Opitara and the Okureshi-Zubi groups of occurences;
2. Products of prehistoric copper smelting (slags, copper ingots and other artefacts) were
found (and are still found by local population during work on the land) in the direct
vicinities of these ore occurences; 3. Up to now nobody has found even traces of prehistoric
mines and accordingly, it is unknown how the ore was mined in this region in prehistoric
times; 4. In the study area almost all ore occurences and minor deposits are hosted by the
Bajossian (middle Jurassic) ,,porphyritic” (volcanogenic) suite. However, data exists that shows
that mining of copper ores also took place from Cretaceous formations. 5. Up to now all
known ore deposits or occurences in this region were regarded as economical by

modernstandards but clearly many were sufficient for prehistoric copper smelting.

Lechkumi-Kvemo Svaneti
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Fig. 6. Distribution of archaeometallurgical sites on the geological map of the study area (red dots)

(modified from Adamia Sh. et al., 2004).50

In 2013-2016, as a result of archaeological reconnaissance expeditions undertaken by the
Georgian National Museum in the mountain region of Colchis (mainly in Lechkhumi but also

in Kvemo (lower) Svaneti, and parts of Imereti and Samegrelo) some 20 prehistoric copper

SB3Adamia Sh., ... 2004.
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smelting sites — plus one site for secondary copper processing — have been identified (fig. 6 and
fig 7).5% These discoveries, together with the results of earlier geological survey work mentione
above, have formed the basis for preliminary geological studies within the present project
framework. Key target areas have been defined and the strategy of relating them to field,

laboratory and desktop studies all form part of the continuing project objectives.
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Fig. 7. Distribution map of archaeometallurgical sites in mountain region of Colchis (territory of modern
Lechkhumi-Kvemo Svaneti): 1-Lashkili; 2-Gvimbrala; 3-Dogurashil; 4-Dogurashi 3; 5-Dogurashi II;
6-Samreki; 7-Letsperi I; 8-Letsperi II; 9-Letsperi III; 10-Letsperi IV; 11-Shavbinula; 12-Chikelashi;
13-Gverdistavi; 14-Kvatsiteli; 15-Namcheduri; 16-Mushulda; 17-Gabonalia; 18-Funatskhvari; 19-Okureshi;
20-Opitara; 21-Ladzgveria; 22-Tsmindaliani; 23-Kadari.

Project design details for the continuing geological investigations for the project include:

1. Exploration-assessment expeditions aimed at identifying mineralized and altered rocks

and ores in outcrops and mines, their mapping and description; looking for relatively modern

504 Sulava N, . .. 2013: 375; Rezesidze N., ... 2016: 184.
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(Soviet and eafrlier period) mine workings and the identification of prehistoric mining
traces; GPS data collection and photography, sampling, database creation, sample collecting
for thin section petrography and other petrology studies.

2. Desktop and laboratory studies for the detecting of different types of mineralization
by means of thin section microscopy and geochemical studies using compositional
measurement techniques such as atomic absorption spectrophotometry (AAS) and X-ray
fluorescence (XRF). These are essential for confirming the relative presence of base metal

mineralization.>%

Careful analysis of available metallogenic data on the of the region enables to conclude that
all the prehistoric copper smelting sites found in the northern mountain region of Colchis
are concentrated in the Metallogenic Belt of the south slope of the Greater Caucasus range®%
which includes the Kvemo (Lower) Svaneti and Racha-Lechkhumi ore fields.>” The Kvemo
Svaneti ore field is located in the area between the rivers Enguri, Tekhuri and Tskhenistskali
gorges. The Racha-Lechkhumi ore field (knot or zone) occupies the area of midflows of the
rivers Rioni and Tskhenistskali (fig. 6). Endogenous ore formations hosting copper-
pyrrhotite-base metal mineralization with predominance of lead-zinc ores are widespread in

Kvemo Svaneti and Racha-Lechkhumi ore fields.5%

It should be emphasized that so far there is no recent interpretation of ore types and
mineralization forms or developments in the study area and the region lacks modern
exploration and studies. However our analysis of available publications and unpublished
reports relating to this region as well as personal observations indicate that all deposits or
occurences of copper and base metals in the study area are related to lower Jurassic (Leiassic)
shales, sandstones and middle Jurassic (Bajossian ,,porphyritic” suite) volcanogenic and

volcanogenic-sedimentary formations and cross-cutting them hypabyssal bodies.>®

505Ixer R. A. 1999: 43-52.

>%Tvalchrelidze G.A. 1961: 79; Janelidze T. 1965: 228; Geguchadze Sh., . .. 1976: 564.

507Natural resources of GSSR, Vol. I, 1958: 122-126; Nadiradze V. R., ... 1973: 21.

S%Topuria P.A. 1938: 2-4; Ivanitski T., . . . 1954: 120-123; Janelidze T. 1965: 229-231; Nadiradze V. R,
... 1973: 19, The Geology of the USSR, Vol. X 1974: 576.

509Natural resources of GSSR, Vol. I 1958: 16; Beridze M.A. 1983: 133.
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Fig. 8. Metallogenic sketch-map of the Racha-Svaneti ore field (Metallogenic Belt of the South Slope
of the Caucasus, digitalized and modified from Geguchadze Sh., . . . 1976):>'° 1-6 Ore belts and
distribution areas of mineral resources: 1.Copper-pyrrhotite; 2. Mercury-arsenic, 3. Barite-lead-zinc;
4. Rare metals-skarn-magnetite; 5. Quartz-gold; 6. Manganese bearing deposits. 7-16-Distribution
area of sedimentary-metamorphic, sedimentary and volcanogenic-sedimentary formations:
7. Precambrian and Lower Paleozoic schists; 8. Middle Paleozoic-Triassic (Dizi suite) terrigenous,
slightly metamorphic deposits; 9. Lower-Middle Jurassic terrigenous deposits; 10. Middle Jurassic
volcanigenic-sedimentary rocks; 11. Upper Jurassic-Lower Cretaceous calcareous flysch; 12. Lower
Cretaceous terrigenous flysch; 13. Upper Jurassic terrigenous (lagoonal-continental) deposits;
14. Upper Jurassic-Middle Paleogene carbonate (epicontinental) deposits; 15. Upper Paleogene-Lower
Neogene terrigenous deposits; 16. Upper Neogene terrigenous deposits; 17-18-Distribution areas of
magmatic rocks: 17. Paleozoic granitoids; 18. Middle Jurassic granitoids; 19-24-Distribution areas of
ore fields: 19. Copper-pyrrhotite: 1) Guli, 7) Chkhornali-Didveli, 11) Pilosani, 12) Dabieri-Lentekhi;
20. Arsenopyrite-molybdenum: 3) Tsana-Chorokhi, 6) Kirtisho-Karobi; 26 Antimony-tungsten:
2) Kvanari-Malkhorashi, 4) Zopkhito, 5) Sagebi-Dombi; 22 — Mercury, Mercury-arsenic: 8) Kodsidziri-
Rustavi, 9) Talakhiani, 10) Natsara-Molisi, 14) Leburtskhili, 21) Gomi; 23 Arsenic: (realgar-orpiment):
13) Lukhuni-Sakauri, 20) Uravi-Khidashlebi; 24Barite-lead-zinc: 15) Khaishi, 16) Oji-Umrani,

S10Geguchadze Sh., . . . 1976: 564.
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17) Khudoni, 18) Tekhuri, 19) Rtskhmeluri, 22) Kvaisa; 25 — Tectonic displacement lines (defined
and possible).

So far geological exploration has been unertaken in the vicinity of the river Tskhenistskali,
mainly the gorge or valley of its left tributary, the very small river or stream, the Dogurashis
Gele. Exploration has so far been focussed on this area because of the discovery of three
copper smelting sites here (Dogurashi 1, nearby and uphill from the stream, then Dogurashi
2 and Dogurashi 3 further up the same side of the mountain). The Dogurashi area is located
in the Kvemo Svaneti ore field and in particular in the Rtskhmeluri ore knot (or zone). The
latter unites several deposits and occurences of copper and base metal (lead-zinc) ores —

Dogurashi, Nargvevi, Silis Gele, Jojokhetis Khevi, Sareki, Kvedreshi and others (fig. 8).

As a result of geological exploration undertaken in the early to mid 20" century it was
established that the main ore minerals in the Rtskhmeluri ore field are pyrite (iron sulphide),
sphalerite (zinc/iron sulphide), galena (lead sulphide), pyrrhotite (iron sulphide),
chalcopyrite (copper/iron sulphide), quartz (silica) and carbonates. Present in small amounts
in places are antimony (stibium), silver and arsenic minerals. Supergene minerals are
represented by secondary minerals of iron, copper, lead, zinc, arsenic and antimony.
According to historic data for the deposits and occurences of the Rtskhmeluri ore field the
following ore grades were detected: copper 0.06-0.45%, lead 0.5-6.26% and zinc 0.63-6.75%.
Due to the paragenetic sequences, the minerals investigated and the form of wallrock
alteration processes seen at the Rtskhmeluri group of deposits were attributed to low

temperature hydrothermal type of deposits.>!!

So far the geological part of the project fieldwork framework has condentrated on the
exploration and prospecting in the Dogurashi, Nargvevi, and Jojokhetis Gele area (to the
northwest of Tsageri). Sampling of mineralized and host rocks from the Dogurashi and
Narvevi river gorges (left tributaries of the river Tskhenistskali)has been conducted. Ore
occurences at these locations are related to the Bajosian ,,porphyritic” suite and in particular
to the zones affected by strong hydrothermal alteration and silicification. Mineralization is

represented as veins and lens like bodies.

Some ore minerals — chalcopyrite, sphalerite, galena and marcasite — have been identified at
both locations, as have the secondary minerals limonite, smithsonite and malachite.

Wallrock alteration forms, in particular sericitic: carbonate, silicic, argillic (kaolinization)

SHlvanitski T., . . . 1954:17, 26.
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and phyllic (pyritization) also have been identified:.Common forms of the ores include
breccia and banded textures, the latter indicating the reapeated nature of (hydrothermal)

fluid movement during ore formion.

At this stage of the investigation the study of host rock petrography has been carried out.
Mineralized rock samples have been selected and analized using X-ray fluorescence (XRF)
spectrometry techniques®2. Some of the samples have been assayed using atomic absorption
spectrometry (AAS) at the company chemical laboratory of Caucasian Mining Group. The

results of this are summarized in the table below (see table 2).

Composition: elements by weight percent
(except asstated)

Reference/ID Cu Zn Pb Au Ag
Dog030/17 0.08 0.08 0.06 0.03ppm 5ppm
Dog037/18 <0.01 <0.01 <0.01 <0.01ppm <lppm

Dog040/18(1) 288 023 0.04 0.0lppm 5ppm
Dog040/18(2) 0.03 021 0.03 0.0lppm 7ppm
Dog045/18(1) 1.79 116 835 0.5ppm 0.01
Dog045/18(2) 212 101 98 0.02ppm 0.01
Dog045/18(3) 045 434 28 0.07ppm  0.003ppm
Dog046/18(1) <0.01 <0.01 <0.01 0.07ppm 2ppm

Dog046/18(2)  0.03 007 004 O.lppm  10ppm

Dog048/17 0.02 001 001 0.02ppm <lppm
Dog051/17 0.02 001 001 0.02ppm <lppm
Dog060/18 <0.01 <0.01 <0.01 0.0l1ppm 3ppm
Dog061/18 <0.01 334 0.05 0.0lppm 9ppm

Dog062/18(1) 134 007 006 0.02ppm  1lppm

Dog062/18(2) <0.01 <0.01 <0.01 0.03ppm <lppm

Tab. 2. Metal assay results from ore mineral samples from the Dogurashi area analysed using
atomic absorption spectrophotometry (AAS) (NB: ppm = parts per million; < = less than).

512GNM laboratory and Research Laboratory for Archaeology and the History of Art (RLAHA) of
Oxford University (UK).
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The AAS results show a clear correlation between the samples and the available historic data
on copper, lead and zinc grades. This in turn supports the idea about the local origin of the
ore sources for prehistoric mining and smelting at the Dogurashi sites as well for the entire
mountain region of Colchis (including Lechkhumi/Lower Svaneti). Investigations into the

link between the metals and ores are continuing.

One of the major tasks of our joint archaeological and geological investigations has been to
look for and identify traces of prehistoric mines. However the study region is characterized
by complex and challenging topography, thick soil and dense vegetation cover which makes
the location and recognition of mining traces much more difficult. Even without these
additional complications it is difficult sometimes to recognise mining traces, even if one is
looking at them, until one gets ,,ones eye in”, that is to know what to look for. Mining shafts,
pits or trenches are likely to have, weathered, crumbled and been buried by three thousand
years of weathering, soil build-up, slippage and so on and ancient, small-scale mining traces
were always expected to be difficult to find until we understood better about where and how

to look for them.

Given extra problems like ground cover and so on any small-scale Bronze Age mining traces
are likely to be very difficult to find. Most of the easily accessable ore is likely to have been
removed and smelted. Also many of these same ore occurences underwent exploration much
more recently, sometimes by means of small mine workings, especially in Soviet times. These
explorations can be expected to have focussed on ancient ore outcrops and associated early
expoitation and some prehistoric mining traces may have been damaged or destroyed this

way, more recently.

Such difficulties are common for archaeometallurgical investigations in various parts of the
world and, especially the destructive effects of later mineworking, are regarded as one of the
biggest problems in the discovery of prehistoric mines.”'®* However early mining traces have
been noted on both sides of the Greater Caucasus but only in the alpine zones (areas coverd

with minor vegetation) at the elevations of about 2,500-3,000 meters.>!*

S13Hauptman A. 2007: 71; Killik D. 2014: 11-46.
S4Chernykh E,, . . . 1992: 276.
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Results and Conclusions. Exploratory geological investigations were undertaken in 2016-2019
in the mountain region of Colchis (Lechkhumi). The main purpose of this work was to define
the raw material (ore) sources for prehistoric copper ore extraction, together with traces of
early mining. This has been partly successful although any surviving traces of early
mine/pits/trenches for extracting the ore remain to be pin-pointed and investigated although
we are now sure of some of the key geological and archaeological aspects to this industry as

detailed below:

Copper ores of local origin were used. This means that ore mining, ore processing and copper
smelting sites were located very close to each other. This conclusion is inevitable when one
takes into account both that the study area is rich in wood (as a fuel and a source of charcoal
for reducing copper minerals during smelting) and the very difficult topography — which
would have made it very difficult to transport ores very far. We are certain (as was suggested

by earlier geologists) no other conclusion is viable.

Copper and other base metal (lead/zinc) mineralization is mainly related to the Middle
Jurassic rock formations: to the Bajosian ‘porphyritic’ suite as well as to shared zones
developed in Liassic shales and sandstones. Mineralized bodies are represented by two
morphological types: veins and mineralized zones. Mineralization is mainly of vein-
disseminated, disseminated, breccia, banded and coloform-banded textural types. It should
be mentioned that after examination in 2019 of the site Chikelashi an idea arose that the ore
source was assosiate with the Cretaceous limestone formation. Beds of Cretaceous limestones
with fairly big nodules/concretions of sulfides also have been exposed in several different

parts of the study area during modern road construction activities.

Following on from this there is also the possibility that prehistoric miners were mining ores
from the karst caves or collapsed cavities withing these beds. Two such formations were
clearly visible at Chikelashi. This idea is supported by similar observation made by the
engineer-geologist G. Togonidze and included in his report (see above).>®> Further geological

investigations will be continued on these formations at Chikelashi.

515 In the present work in the part entitled ,,The history of geological investigations of the region”.

141



The GPS coordinates of all ore occurences visited during the present survey project have
been recorded and plotted on a schematic digital geological map (modified from Geguchadze

et al., 1976)>'¢ which di not exist before and has been created by the project team.

One mine working was defined as a possible prehistoric mine although it looked perhaps
more likely as a Soviet period mine perhaps situated over a prehistoric one. There are many
similar cases worldwide and these places sometimes have names which give a clue to earlier
mining activities such as ,,0ld mens workings”. Detailed archaeological, topographical (place

name) and geological investigations are planned to investigate this possibility.

Overall we can now see that earlier geological prospection work had provided some initial
information as to the presence of copper ores in the Lechkhumi region and suggested the
presence of a prehistoric copper smelting industry that had exploited these ores. But until
now the significance of these clues had not been recognised archaeologically and the
presence of an earlier mining and smelting industry had been forgotten. In any case, apart
from its presence nothing else was known about it, including its date. Consequently, apart
from these early geological exploration notes, the industry was not recognised and remained

unknown.

However it was the realisation recently that the discovery over many years of so much
Colchian (late Bronze Age) period metalwork — as well as ingots and production debris as
hoards, and single finds - was likely to point to the existence of a local production industry in
Lechkhumi and it was this that led to the setting up of the present project. From the outset
this was designed as a combined (archaeological-geological) research project to investigate
the likely existence of a Colchian period prehistoric mining and corresponding copper
smelting industry. It was felt that only by a combined approach such as this that the whole
story of the industry — from copper ores to finished artefacts —could be assessed and

reconstructed.

Although some initial geological prospection had been carried out before (in the early to mid
20™ century) there had been no comprehensive study of the ore geology of the Lechkhumi

region — possibly because the early prospection surveys had pointed towards the availability

16Geguchadze Sh., . . . 1976: 564.
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of local copper ores to be small in scale and therefore uneconomic for modern industrial
needs. However little or nothing about this has been published and it was only when the
geological part of the present project was underway that the brief notes and reports of earlier

prospecting geologists in the Lechkhumi region came to light.

Likewise before the present project only very limited archaeological research — looking at or
for previous settlement evidence — had been carried out in Lechkhumi. Even then the
presence of an early copper smelting industry was also unsuspected despite the presence of so

much Colchian period copper alloy metalwork.

Thus it was decided that a comprehensive archaeological-geological study of the Lechkhumi
region should be carried out starting with two combined archaeological/geological
prospecting surveys in (the September of) successive years, 2013 and 2014, although some of
the combined background discussion and planning had come during the redisplay of the
geological/natural history and archaeological collections at Tsageri Museum which was then

(and still is) being undertaken.

Establishing the link between the ore mining-processing and metal smelting in the northern
mountain region of Colchis (Lechkhumi-Kvemo (lower or southern) Svaneti) is a continuing
new challenge for future investigations and needs further exploration as well as detailed
study of local mineral resources using up-to-date analytical techniques. It is also essential to
have close cooperation with the specialists of prehistoric mining and copper
archaeometallurgy. The analysis and correlation of the results of these studies is enableing us
to decipher complete cycle of prehistoric metalwork (from ores to metals) and its
development in space and time although much more exploration and follow-up research is
needed in the Lechkhumi area before we have enough data to really understand the industry

as well as how and when it operated.

143



Background to the study of the early copper alloys and copper production

in Lechkhumi

In Lechkhumi the discovery of numerous copper alloy hoards or single artefacts and
metallurgical production remnants (fragments of slag, clay crucibles and tuyeres (air delivery
pipes), copper ingots and secondary cakes) — dated to the transitional late Bronze Age to early
Iron Age by the distinctive style of the metalwork — has for many years aroused great interest
among archaeologists and geologists alike. But specialists from these fields have never

previously conducted targeted, thorough and large-scale investigations in the region.

Lechkhumi is located in the larger ore-rich Racha-Svaneti district which has been well
known in modern times for copper, arsenic, antimony, lead, iron, manganese and other ore
minerals. However, it is now clear that known copper ores®” and other natural resources of
Lechkhumi (particularly wood/charcoal for heat and as a reducing agent, and also water)
created a very good basis for the early development copper production technology. However
the relative scarcity of copper alloy artefacts earlier than the late Bronze Age may be
indicative that there was relatively little exploitation of the local Lachkhumi copper ores
before the late Bronze Age, and interestingly there seems to have been little exploitation of
these copper ores since suggesting that copper smelting in this region may only have taken
place during the transitional late Bronze Age to early Iron Age period although the dating of

this is one of the principal objectives of the current project.

In 1935 another geological expedition report gives us more detailed information about
frequent occurrence and finding of slag remains and copper ingots — all resulting from much
earlier smelting and relating material of this kind seen in the area of one group of (southern)
Lechkhumi villages: Opitara, Latchepita and Okureshi, where there copper ore occurrences
were also reported (by Jessen).>!® In a more recent (geological or archaeological ?) expedition

report of 1961 G. Gobejishvili describes ,,large heaps” of copper slag and filled pits (possible

517Natural resources of the Georgian SSR, 1958: 15-19, 104, 164, 182, 189-198.
518 Jessen A. A. 1935: 112; Sakharova L. S. 1966; Sakharova L. 1966: 69-121.
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former mining traces) this time in the environs of the village Zeda Lukhvano approximately

5km west of Tsageri.>"

In a survey of Tsageri Historical Museum collections showed these to contain: 14 copper
ingots of different shapes and sizes. The largest of these — roughly hemispherical in form —
was found in the valley of the river Lajanuri, in the Sasarashvili ravine (10km south-east of
Tsageri) — was 25cm in diameter, 12 cm thick and weighed 32 kg. Another ingot fragment
was found together with slag in the village of Surmushi (12km south-east of Tsageri), and
other part - in the village of Chikhashi. It has also been reported®® that furnace fragments
and piece of tuyere (air delivery pipe) had been found in the so called Dzughuri ravine, in
clayey soil; pieces of copper had also been noticed there. According to him, there are ancient
mines at the foot of Mount Khvamli (16 km south of Tsageri). Another report in which
residents of the village of Lailashi (approx 9km south-east of Tsageri) allegedly found a

copper mine in a ,,cave” is also of interest.>?!

Geologists first interested in Lechkhumi in 1907-1908. Their attention was initially attracted
by ore occurrences of Mekveni and Opitara.>?? Of particular interest to archaeologists are
several reports of geologists in the early 1930’s in particular G. Togonidze who noted seeing
much (probably copper) slag, fragments of clay vessels (crucibles?) and copper ingots when

studying copper occurrences near Opitara (at Lashegele, Tetrigele, Tetritskaro, village of

S19Gobejishvili G. 1962: 23.

520 Reported by V. Makharoblidze, then (in the 1960’s) the director of the museum.

21As reported by L. Sakharova in her 1966 dissertation; see: Sakharova L. 1966: 69-121; Sakharova L. 1966: 74, 75.
522 Sakharova L. 1966: 79, 80; a sample of the Mekvena mine contains - 17,64 % of copper, a sample of the
Derchi mine - 19,80 % of copper, a sample of the Opitara mine - 27,0 % of copper. In 1911 samples from
Mekvena and Opitara were taken to St. Petersburg and chemical analysis was performed there, the results of
which are:

Mekvena

rich content average content poor content
Copper 20,820% 9,120% 5,190%
iron 27,481% 25,925% 3,527%
Zinc 2,350% 3,103% 1,244%
Sulphur 28,429% 25,801% 25,99%
Opitara

rich content average content poor content
Silver 0,465% - 0,0170%
Copper 31,8030% | mmemeeee- 19,7420%
Iron 31,0600 | ----- 36,9140%
sulfur 33,3057% | - 4,4030%
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Okureshi, 16 km south-west of Tsageri). He also saw similar industrial waste in the
surroundings of the village of Kinchkha (on the opposite side, west of the Tskhenistskali
River, 10 km south-west of Okureshi).”®® Other contemporary geologists also became
interested in Opitara slags and ore occurrences.” What analysis showed to be copper slag (of
unknown age) was collected near both Tsageri and UtsulatisTsveri, which, as analysis

showed, turned out to be copper.®®

Apart from the geological discoveries themselves, it is the analytical results from the
geological prospection samples that give us the real picture of the region's mining potential.
Of particular importance is the fact that geologists often found archaeological evidence, such
as slag, fragments of clay crucible and other primary production (smelting) debris. It is also
extremely important if the places of discovery of copper alloy hoards here in Lechkhumi (as

elsewhere) coincide with the places of discovery of metallurgical residues or mines.>?

Analytical results of the metalwork — both evidence of manufacturing (ingots, secondary
cakes and the like) and finished late Bronze Age artefacts — from the Lechkhumi region is
also important in determining what artefacts originate (that is were made) in the region and
which artefacts might have been imported. Some trends are noticeable from the relatively
few analytical results that we have so far done (see table 1), as well as some analyses of
metalwork from the Lechkhumi and wider region done as part of a large analytical study of

(mainly) early to middle Bronze Age Georgian metalwork in the 1950’s. %

It is clear from these compositional results that none of the metalwork is made from an
arsenical copper alloy although arsenic is present in most cases as a minor impurity reflecting

both the presence of arsenic in the ores and its readiness to be reduced along with the

>BTogonidze G. 1932; Togonidze G. 1933.

524Bezhanishvili N. M. 1933; Varfolomeev M. K. 1907.

SBTopuria P. A. 1931.

2%6Sakharova L. 1966: 79, 80.

>7Qkureshi hoard: pot (GNM1-36:178), arsenic — 0,55%, lead — 0,3%, iron, zinc, antimony, tin in the form of a
trace; ring (18-32:206) containscopper 87,0%, tin 12,0% and arsenic 0,88%, neck ring (GNM 18-32:200)
contains copper 86,34%, tin 13,4%; axe (GNM 11-32:13) contains copper 94,1%, tin 5,7% and arsenic 0,2%; axe
(GNM 11-32:14) contains copper 88,8%, tin 10,1% and arsenic 0,59%; axe (GNM 11-32:68) contains copper
86,75%, tin 12,65% and arsenic 0,02%; axe (GNM 11-32:19) contains copper 85,0%, tin 14,1%; axe-sickle (GNM
11-32:54), which, unlike other items,also contains antimony - 3,48% (See: Abesadze Ts., . . . 1958: 50-51,
Apakidze A. 1944: 231); Lukhvano hoard: axe (GNM 31/7671-6) contains copper 90,33%, tin 8,61% and lead
0,73%; axe (GNM 33/7671-5) contains copper 87,82%, tin 10,07% and lead 1,46%; spearhead (GNM 34-7671)
contains copper 98,0%, tin 0,7% and lead 0,3%. There is a little admixture of arsenic in all of them (See:
Danilevskiy V. V. 1935: 246); Surmushi hoard: bridle (GNM 14-32:4) contains copper 98,91%, lead 0,5% and
arsenic 0,5%; axe (GNM 11-32:51) contains copper 78,10%, tin 9,10%, lead 2,0%, zinc 0,5% and arsenic 2,51%,
flat axe (GNM 11-32:55) contains copper 88,3%, tin 11,39% (See Abesadze Ts., . .. 1958: 51).
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copper. One puzzling earlier assertion is that objects found in Lechkhumi ‘are distinguished
by a wonderful black glossy patina’ patina as well.>? The inference seems to be that not only
do they look like this but that this could be due to their high arsenic content, as was reported
for early to middle Bronze Age metalwork from Shida Kartli but there seems to be no evidence
(analytical or their present appearance) to support this idea. In any case arsenical copper alloys
are a phenomenon of the early to middle Bronze Age and the Lechkhumi metalwork is almost
entirely belongs to the transitional late Bronze Age to early Iron Age although part of the

present project is to review and improve the dating evidence for this industry.

We can however draw certain conclusions from the weight of evidence we have so far.
Firstly the great weight of evidence in the form and style of the metal finds that have come
from the hoards and single chance finds is strongly suggestive that the main period copper
exploitation in the Lechkhumi region does not start much before the late Bronze Age,
perhaps in about 1500 BC. So far we have no evidence of arsenical copper (not bronze) use in
Lechkhumi which may simply mean that its exploitation in this region had ceased by
sometime in the first half of the second millennium BC or perhaps earlier. Further
clarification of this is needed and it is hoped that this may form part of a larger scale regional

analytical research programme in the near future.

If ore sources were not exploited in this region before the late Bronze Age earlier this is
likely to be because the availability of weathered (oxide and the like) copper ore sources was
very limited. Furthermore exploitation of chalcopyrite (that is non-weathered) copper ore
sources was not possible until ‘hard rock’ mining was introduced here and we can judge this
from the presence of slag waste dumps. Furthermore the dating of the slag dumps — and
hence the copper smelting that gave rise to them — is likely to coincide with the dating of the
many metal finds that have come from the area. The appearance of the many copper ingot
fragments must be connected to the various smelting sites, and to the many other finished
copper alloy artefact finds (often from the same hoards). However we do not yet know what
proportion of the finished artefacts found in this region were made here and this is one of

the ojectives of the analytical part of the present project.

528Gakharova L. 1966: 81.
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Archaeological explorations and excavations

in the territory of Lechkhumi

Archaeological exploration, survey and prospection. A combined multidisciplinary
archaeological/geological approach to survey and research forms the central aspect of our
archaeometallurgical research project in the territory of Lechkhumi, an area that occupies a
central position in the northern mountainous region of prehistoric ancient Colchis. The need
to investigate and explain what lay behind the large concentration of copper alloy artefacts —
both as hoards and single chance finds plus some associated production (smelting) debris —

centred on the Lechkhumi area became the initial focus for our research project.

Although a few iron finds have been discovered, sometimes in association with some of the
copper alloy artefacts, the nature of the whole assemblage points to this area being a copper
manufacturing centre and overall the assemblage contains both smelting evidence (ingots
and smelting debris) and material associated with the secondary production of finished
artefacts. In date this would appear to cover the transitional period of about half a
millennium or more spanning the final phase of the Bronze Age and the beginning of the
Iron Age (perhaps 1500 to ¢700 BC. The few iron artefacts that have turned up by chance
suggest that there may also be the beginnings of a corresponding iron industry but so far no
trace of any correspondingly early iron smelting evidence has been found in this region and

what finds there are may have come from elsewhere.

Based on all these early findingsof the 20™ century>” this region is now recognized as
forming a key part of the Colchian copper alloy culture of the late Bronze Age when copper
alloy production — both primary smelting, ingot production and the secondary production of
artefacts — became far more prominent in western Georgia which in turn became famous in
early written sources as Colchis. The findings of the last century has now been added to by
the evidence found during the our more recent exploratory expeditions in Lechkhumi which

began started in 2011 and then have continued during the period 2013 to 2019.

The first exploratory/prospection phase of this work across Lechkhumi was carried out from

2013 to 2016 with the financial support of the Georgian National Museum, during which

59Gakharova L. 1966.
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remains of a group of some 10 ancient copper smelting sites were located and mapped,
together with the initial investigation of the possible mining/ore base for this industry, the

main focus of the investigations being in the vicinity of the Tskhenistskali river valley.

Subsequent archaeological investigations (2016 to 2019) have examined in more detail the
remnants of prehistoric smelting sites (demolished remnants of furnaces, large quantities of
slag and fragments of associated coarse clay crucibles, together with clay tuyere — air delivery
pipe — pieces). This in turn has emphasised the need to find the raw material base — the local
ore sources and minng remains that supported these smelting activites. It is clear, if only
from the difficult local mountain terrain that ore sources must be nearby although

recognising and finding these is also a difficult challenge.

However, apart from looking for the copper mines and smelting sites, determining the source
of the copper ores in the Lechkhumi region and matching these to the metals (especially

copper ingots) is also one of the primary objectives of the current project.

Furthermore there are other questions and possibilities we want to try and determine such as
why the metal was exploited, how it relates to the finished artefacts from the region, how

much of it was for local consumption, to what extent it might have been traded and so on.

The semi-quantitative analytical study of the main smelting waste material (slag and crucible
fragments) collected during earlier the exploration/prospecting expeditions in the area of the
adjacent villages of of Zubi and Kinchkha, by X-ray fluorescence spectroscopy (XRF),
showed the slag generally to be very iron rich (80-95 %) with a much lower copper content
slag (between in the range about 1-3%.5%° This is typical of what one might expect of copper

smelting slag where an unweathered chalcopyrite ore has been smelted.

Thus, as a result of the initial exploratory expedition of the Georgian National Museum the
remains of a group of prehistoric copper smelting sites (which would have exploited local
ores although the mines have so far not been located) were discovered in this northern
mountainous part of ancient Colchis, this area lying in an area now bordering the regions of

Lechkhumi, lower Svaneti and Samegrelo.

5% Sulava N., ... 2013.
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More copper production/smelting sites were detected as a result of subsequent prospecting
expeditions mainly in Lechkhumi (Zubi/Kvatsiteli, Mushulda, Namcheduri, Gabonalia,
Punatskhvari, Ladzgveria); but also nearby in Imereti (Tsmindaliani, Kadari); and also in

lower Svaneti (Lashkili, Leipkhilali) (Fig. 9).
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Fig. 9. Location of recently located smelting sites on a satellite map.

Toponymic (place name) evidence (of both Megrelian and Svan origin), can give us further
clues as to much earlier activities that may have been connected to metal working for
example: Kvatsiteh (tsiteli (red) kva (stone)/iron stone), Namcheduri (a place where
chedva/forging or smithing was carried out®!), Kveregverdi, Kvereshula, Sakveria, Takveri,
Korvashi (places where kverva/hammering or smithing took place), Ladzgveria, Lashkili,
Dogurashi. It is worth mentioning the local designation of slag in Lechkhumi: ‘Nashkidurs

(/ishkade in Svan means forging).

531This toponym is found almost throughout Georgia.
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After the first stage of the exploratory/prospecting work and preliminary research had been
carried out the next stage to be done was the more detailed archaeological investigation of

some of the sites that had been discovered.>3?

Archaeological excavations. Archaeological excavations started from 2016 on the grounds of
information accumulated as a result of archaeological survey and prospection. Four
archaeological seasons were carried out - 2016°%, 2017°%, 20185, 20195% (see reports in the

form of attachments with relevant photos and sketches).

The archaeological site — Dogurashi 1°% — was selected for archaeological research. It lies on a
mountain terrace at an altitude of 860 metres above sea level, approximately 2km east of the
left bank of the river Tskhenistskali, just uphill from the right bank of its tributary the
Dogurashis Gele, approximately 7 km from Tsageri.>3® Archaeological work was carried out

there in 2016-2019.

Based on a survey of the population, information was collected according to which they had
noticed large concentration of slag (firstly at local name Nashkidurebi) in several places in
the surroundings of Dogurashi, on terraces currently covered with forest (mostly chestnut),
but previously partly used as arable land There were also some reports of nearby (20
century) mines as well as reports that 9 ingots of ,,bronze” were found hereabouts in the

1990s in the forest but then sold for scrap.

320n the grounds of a memorandum signed with the Georgian National Museum, English colleague, Professor
of the Oxford University Dr Brian Gilmour took part in the explorations and excavations. He ensured the
archaeometallurgical recording and analysis necessary for the correct scientific/archaeometallurgical
interpretation of the material unearthed.

>%3See the report on the work done by the Lechkhumi Archeological Expedition (Studying Prehistoric
Metallurgy - Dogurashi 1) for 2016 in the Archive of the National Agency for Cultural Heritage Preservation of
Georgia.

%4See the report on the work done by the "Lechkhumi Archeological Expedition (Studying Prehistoric
Metallurgy - Dogurashi 1) for 2017 in the Archive of the National Agency for Cultural Heritage Preservation of
Georgia.

>%See the report on the work done by the "Lechkhumi Archeological Expedition (Studying Prehistoric
Metallurgy - Dogurashi 1) for 2018 in the Archive of the National Agency for Cultural Heritage Preservation of
Georgia.

%See the report on the work done by the "Lechkhumi Archeological Expedition (Studying Prehistoric
Metallurgy - Dogurashi 1) for 2019 in the Archive of the National Agency for Cultural Heritage Preservation of
Georgia.

537Two other archaeometallurgical sites - Dogurashi 2 and Dogurashi 3 - were discovered uphill from Dogurashi 1.

53]t lies in the Tsageri municipality of the Racha-Lechkhumi and lower Svaneti region, and in the local
community of Chkhuteli.
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Dogurashi I was selected as the first smelting site for more detailed archaeological
investigation on the basis that it the upper part of slag waste tip was visible extending down
from a small mountain terrace and the site seemed to be quite well preserved although this
proved to be misleading. There are also favourable natural conditions for a smelting site here:

a natural terrace on which to work, a likely nearby ore source,*® wood, water and clay.>*

The site is located on a small, flattish natural terrace approximately 30m up a steep (15-20"
slope from the right bank of the Dogurashi Gele (a small tributary of the Tskhenistskali
River) where a large concentration of slag was visible over an area of approximately 10
metres square. The slope extending down from the terrace was covered with different sized

slag pieces and coarse grey clay crucible fragments plus some tuyere (air delivery pipes) pieces.

The site of Dogurashi I occupied most of the flatter part by the edge of the terrace and did
not extend (or survive) far beyond the approximately150? m extent of the archaeological
excavation work. Much of this was taken up by the remaining upper part of the slag dump
which varied in depth between about 1.0 m. and 2.5 m. Away from the edge and towards the
south-east end of the terrace lay what little actually remained of the working area of the
smelting site. uphill from this thick was dug on this space. The remains of this smelting site
were excavated and recorded stratigraphically (context by context and layer by layer) and
recorded, photographed and drawn (in graphic and electronic formats). Small (4 x 2 m.)
additional exploratory trenches were dug further in (uphill) away from the edge of the

terrace to check that the surviving limit of the site had been located.

Dogurashi I’* is the first prehistoric (or any) copper smelting site to have been studied
archaeometallurgically by means of archaeological excavation in the Lechkhumi northern
mountain region of Colchis and it was found to differ from analogous sites dug in other
regions of western Georgia (that is ancient Colchis).>* The site was clearly much less
complete than was first thought and although a large part of the slag dump tipping over the

north-western edge of the terrace survived much of the working part of the smelting site was

5¥Findings from geological surveys attch. #1.
>0Clays are found were found not far from the village of Dogurashi, in the place Nalobiebi, 1 km. east of

,,Dogurashi 17.

>41See attachment ## 2-5 field reports.
542Cf.: Khakhutaishvili D. A. 1987; Khakhutaishvili D. 2009.
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to earlier erosion. It would appear that the terrace was once much larger but that the earlier
south-eastern side had collapsed as part of a land-slip — probably many centuries ago — down

the side of the mountain here (into the Dogarashis Gele stream) and hence lost.

The remaining layers of the slag dump were very mixed and consisted of large quantities of
slag from small pieces to complete, roughly plano-convex or flattish, cakes about 30cm
across. This was mixed with varying sized fragments of coarse fabric crucible, some clayey
lumps of furnace wall and clay tuyeres (air delivery pipes). Within the surviving part of the
site two occupation or use (that is cultural) horizons were recognised although how much

more was lost we do not know.

Towards the most south-western excavation area (Area 1 of approximately 30? m.) at the edge
of the terrace — where the slag dump was found to be 1.0 to 1.5 m. thick — it consisted of
everything from complete cakes to a black gravel-like mass resulting from the decomposition
of some of the slag, mixed mostly with fragments of clay crucibles and tuyere fragments. Some
stratification was visible in places where visually different material — thin intermittent layers

or lenses of yellow clay which may mark horizons between different phases of use of the site.

In Area 2 (excavated in 2016), on the edge of the ravine at the south-eastern side of the
terrace was marked by the survival of several rows of large slag lumps were re-used as part of
the surviving base of a mostly destroyed, basin-shaped hearth rather than a furnace (as there
was too little evidence of intense burning for this) but its purpose is unknown. The
placement for this had been cut into a layer of yellow clay and a larger clay tuyere fragment
was found protruding from under one of the slag fragments. This hearth was close to the
present edge of the terrace and nearby was a shapeless pile of yellow clay and piles of burnt,
reddened clay with slag fragments, crucible remains, burnt stones and so on, possibly all

deriving from the demolition of a former hearth or furnace.

In 2018 this excavation area was then extended to the east which led to the discovery of an
adjacent very large, bath-shaped hearth cut into yellow clay and surrounded by stones
apparently disturbed from its former side walls, and which was also filled with fragments of
ore-containing rocks, slags, fragments of broken slag, charcoal, dark ashy material possible

fragments of stone tools and a length of clay tuyere pipe with an appled relief image of a
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snake.>*This large (approximately 3m long) bath-shaped hearth has been provisionally
interpreted as a preliminary (pre-smelting) ore-roasting hearth as opposed to a smelting
furnace which we would expect to be much more heavily burnt as well as being very
different in shape and smaller overall. No other parts of the working area (including any
smelting furnaces) of this smelting site Dogurashi I survived and it seems certain that the
south-eastern part of the once larger terrace was previously lost to a land slip down the

mountainside here.

In our opinion, the traces of hearth found in 2016 (# 1(2016)) and the much larger bath-
shaped hearth remains furnace found in 2018 (# 2(2018)) were once all parts of the same
hearth structure — connected withpreliminary roasting of ore — now the only surviving part
of the smelting site at the present edge of the terrace from which the side of the ravine falls
away steeply. The depth or extent of burnt clay, as well as the overall bath shape of this
hearth indicates that it is most likely to be a placeof preliminary ore roasting protected (from
wind) by raised clay/earth/stome walls (now collapsed and mostly missing), particularly on
the more open north side. Charcoal samples both from the use of the ‘ore roasting hearth’
and from within one of the larger slag blocks were radiocarbon dated which showed this
copper smelting site (Dogurashi I) to have been in operation during the period 13% to 9"

century BC, that is the late Bronze Age.

In 2018, archaeological work began on the site Dogurashi II,>* which is approximately 2 km
north-east of Dogurashi I. This site is situated on a larger terrace (60m long by 30m wide

from the edge of the terrace) and lies at an altitude of 1070 m above sea level.

Unlike Dogurashi I this smelting site, only marked by a few small slag fragments towards the
northern end of the terrace, is well preserved beneath topsoil build up. It was clear from the
few slag pieces recovered first that this was another early copper smelting site very similar in

character to Dogurashi I. The terrace was largely tree-free — a legacy of its use for agriculture

>3A similar figure is sculpted on tuyere pipes from the sites, considered furnace-foundries of iron metallurgy
,~Askana III, 17, dated to the first quarter of the I millennium BC, and ,,Mshvidobauri IV”, dated to 1240 BC
[Khakhutaishvili D.A. 1987: 112, 115, Fig. 28, 151-155, Fig. 51]; according to new studies, the same sites
(,,Mshvidobauri I”) are defined as foundries working on copper, and the date is X-VIII cc BC (Askana) [Erb-
Satullo Nathaniel L., . . . 2014: 153, 154, Tab. # 4].

>4See attachments field reports ## 2-5.
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in the recent past — although it was covered with blackberry brambles and shrubby plants
which had to be cleared before geophysical survey and archaeological investigation could

take place.

Geophysical survey showed that the excavation site covered a roughly 102m area near the
northern edge of the terrace (Fig. 36). After the terrace was cleared a first archaeological
excavation area (Area 1) was opened up over a 6m x 4m area running back from the edge of
the terrace. Initially this was done in an exploratory ,,checker-board” style, later
amalgamated into a single area L shaped area. Uppermost was a 30 cm. thick unstratified,
clayey loam topsoil layer which was largely ploughsoil resulting from intermittent periods of
agricultural activity, the latest of which, from the vegetation cover, was clearly recent. This
unstratified topsoil layer, which contained a few small slag fragments and stones, was

removed before the start of the excavation of the stratified levels beneath.

It became clear, that the selected area was not damaged during the centuries, even because of
plowing on the surface of this terrace. Beneath the topsoil was a dark mixed loamy layer
which contained much slag, coarse crucible fragments, charcoals and other assorted mixed

burnt ashy material and gravelly material associated with the decomposition of slag.

In places beneath this dark levelling (pre-agriculture) levelling layer a sterile, buff-brownish
fine clayey layer survived in places. This layer appears to have accumulated slowly probably
over a very long period after the abandonment of the copper smelting site beneath. This
suggests that the intermittent use of the terrace for agriculture did not begin much before the
Classical period or later. This sterile layer was deepest where it had built up in some of the

hollows of the underlying abandoned copper smelting site.

Also visible beneath the dark lelling layer the left over, destroyed remnants of the smelting
site started to become visible. In particular in the southern corner of Area 1 the uppermost of
these was a series of large stones that turned out to be the surviving remains of the end of
another large, bath-shaped hearth, again (as with the similar example found at Dogurashi I)
tentatively interpreted as an ore roasting hearth. The remains of this hearth were bisected
longitudinally by the south-east section of Area 1. This hearth was in a bath-shaped

depression, approximately 3.0 m. long and was approximately 40cm deep and was lined along
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its north-eastern side by a rough stone revetment. This hearth was not part of the final phase
of use of this smelting site although it had been carefully cleaned out after it was last used
then filled with slag, crucible and cindery waste from the subsequent phase of smelting

activity here.

What appeared to be the final phase of use of the smelting site here was represented across
Area 1 by a very dark thick dump of slag residues and coarse crucible remains —
characteristic of the last period of the copper production here — overlying the remants of the
bath-shaped (?) roasting hearth. This thick dump of copper smelting waste also contained
clay tuyere (air delivery pipe) fragments and much charcoal and general cindery waste as
well as stones and clay lumps which looked to be the remnants of a demolished furnace.
According to a few domestic ceramic sherds also found in this dump layer we can be fairly
sure that this copper smelting site belongs (as with Dogurshi I) to the transitional late Bronze
Age to early Iron Age although the results of radiocarbon dating on charcoal from the site
are still awaited > At this stage it is clear that the prehistoric copper smelting site at
Dogurashi II is much better preserved that of Dogurashi II although the two sites would

appear to be related if not exactly contemporary.

In 2019, excavation work was continued at Dogurashi II with a new Area 2 opened up
immediatlely to the south-east (towards the inner part of the terrace). This measured 6m by
4m with the long side paralled to the edge of the terrace. A small area of the clay based
working platform of the site was uncovered towards the south-west end of this area although
much of this season was spent working (stratigraphically) through the destroyed remants of a
late phase of structure which lay just beyond the north-east corner of the Area and which

will be investigated in the next phase of work here (later 2020).

Overall the archaeological work here has extablished that there was more than one phase of
Late Bronze Age copper smeltiung carried out here at Dogurashi II across the northen third
(20 m area) of the mountain terrace. It would appear from the work so far that the smelting
(and other operations/processes) here began near the edge of the terrace, but then were

moved progressively towards the inner part of the terrace (to the east away from the edge).

>However, this date has not been determined yet. The dates will be determined after the analysis which will
be conducted in Oxford, and should be known later in 2020.
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The full sequence of operations, and the working areas have yet to be fully investigated and
work here is ongoing. Once it is possible to fully examine the working areas more fully we
should be able to work out the sequence and more of the operating details of the copper
smelting processes carried out here. So far the layout of the site looks to be very similar to
what was left at Dogurashi I although we have yet to examine what can be reliably
interpreted as a smelting furnace. However it is already clear that copper smelting was caried
at both sites and that this was likely to be a crucible process although how it actually worked

has yet to be determined.

In 2018, survey work was started on a third, similar (but possibly smaller) prehistoric copper
smelting site — Dogurashi III — which is situated between Dogurashi I and Dogurashi II. This
site was discovered by accident in 2016 when walking the track between these two sites.
This site lies on a small (30x20 m.) mountain terrace on this west facing side of the mountain
at an altitude of approximately 1000 metres above sea level. Geophysical prospecting
(gradiometry/magnetometry) was carried out here and gave much better than expected
magnetic anomalies® although the upper part of the slag tip appears to have been removed
during building of the access track running up this part of the mountain and along edge of
the terrace here. A low rise further towards the inside (away from the edge of the terrace),
and the ajacent area, looks to be the location of the working area for this smelting site.

However this remains to be investigated archaeologically and this is planned for fiture.

In 2019, geophysical survey and excavation work also began in Chikelashi**’and also small
scale trial excavation work begun at Gabonalia®®. As with sites located earlier in the
Lechkhumi regieon these two sites both appear to be associated with the exploitation of
chalcopyrite (copper/iron sulphide) ores. Further survey and excavation work is planned for
one or both of these sites later in 2020 when the copper smelting and ore base/mining

activity will be investigated.

Thus, at this stage of our combined archaeometallurgical/geological research project there has

been much good progress but there is much work still to be done — both to establish how,

54%6We plan to continue studying this site in 2020.

>70n the right bank of the river Tskhenistskali, above Tsageri, at an altitude of 1400 m above sea level.

>8]n the vicinities of the village of Zubi, on the right bank of the Tskhenistskali river, at an altitude of 1175 m
above sea level.
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when and where (and perhaps why) the transitional late Bronze/early Iron Age copper
smelting industry was carried out in the area of Lechkhumi, and also how the mining industry,

that fed into it, operated as well as where the mines were, how they operated and so on.
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Typology and chronology of the archaeometallurgical sites of Lechkhumi

To determine the typology, chronology and genesis of the archaeometallurgical sites of
Lechkhumi, we should first determine the nature and type of sites we have studied, discuss
the associated mining industry, how and when these smelting sites operated as well as what
ores were used, exactly where they came from and how the associated mining worked. Also
we need to study the secondary or subsequent copper processing and artefact production that
depended on the smelting. And we need to study if, when and how a copper production
industry operated elsewhere in Cochis, particularly in neighboring regions, compare them,

analyze their chronology, compare the technology and search for possible relationships.

The potential for a possible mining industry — both for copper and other metals — in
Lechkhumi has been studied by geologists in the past (see above) and the search for ancient
mining evidence is part of our project as is the overall study and appraisal of the metallurgy
of the region.>® To put this into context when need to study the evidence for any ancient

metallurgy in this region, the appraisal of which is the subject of our project.

Typology of early smelting sites. The nature of the sites and the material we have
encountered on them determines what metal was being made and how it was produced. In
Lechkhumi all the ancient smelting sites we have found were for making copper and the
large volume of recognisably Colchian artefacts found in the region also indicates that the
copper production belongs to the transitional late Bronze Age to early Iron Age period. But
what comparible evidence for early copper production and its origins has been found
elsewhere in Colchis (western Georgia) and especially its northern Caucasus region. For
instance is the evidence we have excavated at Dogurashi I and II typical of what has been

found elsewhere, particularly further south in the Black Sea region of the south Caucasus.

>®Metallurgy [Greek petoMovpyécw - I mine ore, process metals] — 1. the field of heavy industry, which deals
with obtaining metal from ore and its pretreatment. 2. the science studying means of industrial production and
pretreatment of metals (Dictionary of Foreign Words, 1989); cf.:,,The term metallurgy” means the complex of
those production processes which are associated with obtaining metal from ore, its casting and creation of a
primary product" [Inanishvili G. 2014: 43]. ,,The term ,,metalworking“ covers complex of those technological
processes that are used to obtain a final product out of a half-finished or primary cast through casting and
forging items of a complex profile (tools of military, economical or ritual function, jewelry)“ [Inanishvili G.
2014: 44].
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What do we know about early copper metallurgy in the Caucasus region?

Before we can assess the prehistoric copper manufacturing industry of the Lechkhumi region
perhaps we first need to consider the origins behind this early copper smelting industry.
Copper use most probably starts with an acquaintance with native copper.>° This is soft and
easy to forge and (like early iron) seems to be first used for jewelry. Artefacts, especially
beads and other small forged items, made from native copper are known in the South
Caucasus from the 6™ to 5* millennium BC. It is clear from archaeological findings, probably

because of its softness, that it was not used for more utilitarian things like tools.>>!

The oldest metal artifacts made of forged native copper in the territory of Georgia were
found in 6™ millennium BC (Shulaveri-Shomutepe culture) settlement contexts at Marneuli
and at Khramis Didi Gora (a ring, knife, 2 beads and an unidentified amorphous fragment).>>
This compares to early native copper artefacts found in Azerbaijan again in (Shulaveri-
Shomutepe culture) contexts at Grigalar-Tepe (5600-4900 BC), Chalagan-Tepe (5400-5200
BC) and Dakul-Tepe (4700-4500 BC).>5® Similarly in Armenia the earlest copper artefacts
(copper beads and a bracelet fragment) together with malachite and azurite minerals were

found at the settlements of Artashen (5800-5700 BC) and Akanashen (6000-5500 BC).>>*

It is thought that the making of copper by smelting began in the Caucasus region in the 5% to 4%
millennium BC and that it was associated with the exploitation of easily reducable local copper

oxide ores (themselves weathered sulphide ores) such as cuprite (Cu20) and tenorite (CuO).

During the 500 years or so before the mid 3 millennium BC copper alloy technology had
begun as seen in an arsenical copper ligature (a wire binding) although how this was made is
uncertain, but possibly from the co-smelting of mixed arsenic/copper ores — both of which
occur in the Greater Caucasus mountains — or from the addition of arsenical minerals to

molten copper.

»0Rickard T. A. 1932: 318.

SlGambashidze I., ... 2010: 97; Inanishvili G. 2014: 47, 48.

52Kiguradze T. 1986: Tab. 5.

553 Kavtaradze G. 1999: 71-72.

554 Kavtaradze G. 1999; Meliksetian Kh., . . . 2006; Inanishvili G. 2014: 48, 49.
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In any case copper was being produced in this region from smelting of surface deposits of
sulphidic ores that have weathered to oxides (this being a simple process that does not yield
slag). Technical, empirical and experimental knowledge would have developed starting with
the most simple reduction of copper oxide ores (minerals) by pyrometallurgical methods
(that is smelting), using of charcoal both as a fuel and a reducing agent for the recovery of
metallic copper which could then be cast (after reheating above the melting point of copper,
1085°C) into moulds.> Arsenical (or antimony rich) copper is easier to cast as the melting

point is lower.

Copper smelting is of course only part of the cycle of different operations that lead to the
production of the metal.>>® These include: 1. Sorting/beneficiation of ores (to remove unwanted
rocky material perhaps by flotation); ore roasting (to improve porosity to facilitate more
effective reduction), and the preparion of a suitable sized charge — the best admixture of
charcoal and ore). 2. Smelting (the primary reduction to copper of the ore in a crucible or
furnace) which, in the case of the co-smelting of different ores may also result in the direct
production of a copper alloy, such as arsenical copper). 3. Secondary processing (remelting of

the smelted copper to form an ingot,*’ or half-finished product).>>®

Experiments to model reduction processes that take place in the earliest examples of copper
smelting known have been done, these being based on evidence from archaeological and
ethnographic sites related to the early production of copper. In this way the original shapes
and construction forms of furnaces, as well as the processes occurring within them

(temperature regime, chemical reduction reactions, and so on) are determined.>

In the Caucasus region smelted copper probably started from the exploitation of weathered
sulphide ores, the weathering yielding a both oxide ores (cuprite or tenorite having been
mentioned above) and carbonate ores (typically malachite or azurite). Smelting is a simple,

one-step process for which a temperature within the range 700-800°C is sufficient>® for

>5Childe G. 1956.

>*Metallurgy (Greek petoAAovpyéw - I mine ore, process metals) [Dictionary of Foreign Words, 1973: 261].
>7Ingot - metal that was taken out of a pit after smelting; ,ingot” is liquid copper cooled in a mould.
http://www.nplg.gov.ge/gwdict/index.php?a=term&d=39&t=1470

5®nanishvili G. 2014: 50.

5*Inanishvili G. 2014: 51.

50Lukas A.1958: 335; Coghlan H. H. 1942: 27.
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reduction to copper metal. All these ores reduce readily to copper and with carbonate ores
the heating process first of all yields carbon dioxide which is lost as a gas leaving an oxide
that is reduced to copper metal, the charcoal (mixed with the ore) providing both heat and
the chemical reducing agent. Metallic copper was next obtained by melting the smaller
droplets or bigger fused pieces by raising the raisingthe temperature above the melting point
of copper and the copper production industry in this region (as elsewhere) will have

developed from here.>®!

The smelting of unweathered copper sulphide ores — which occur as the copper sulphide
minerals chalcocite (Cu:S) and covellite (CuS), but much more commonly in combination
with iron sulphide as chalcopyrite (CuFeS2) — is much more difficult and complicated and
only became possible with the development of a two-step smelting process preceded by

preliminary ore roasting to reduce the amount of sulphur present.

For the first main stage of smelting unweathered chalcopyrite ores, a mixture of roasted ore
and charcoal is smelted to remove much of the rocky waste component and iron of the ore to
yield a more concentrated copper sulphide ,,matte”. In the second main stage the matte is re-
smelted to yield copper metal. Earlier researchers have defined this method of smelting as
the so-called ,,continental” (or early European method). Copper has been obtained by this
method in the Caucasus since the beginning of the 19 century. But it has been argued that
in the Caucasus region copper before this was smelted from sulphide ores not by the

‘continental’ method but by the so-called ,,Asian” method.>

According to the explanation of the ,,Asian” method, it is necessary to roast sulphide ores
repeatedly at a temperature of 800-900°C so as to completely remove the sulphur present in
the ore. Then oxidised ore was smelted in an earthen pit (or perhaps, even on the surface of
the earth) in which the ore and charcoal were placed. According to the description of some
researchers, charcoal and ore were mixed, but some believe that layers of wood or charcoal
and ore were placed in a pit in turn.>® Such pits were made in elevated areas to make the

most of wind power. It was necessary to get a high enough temperature during roasting and

>1Tnanishvili G. 2014: 51.
Inanishvili G. 2014: 51; Baykov A. A. 1949: 14; Smirnov V. I. 1965: 111.
563 ukas A. 1958: 334; Smirnov V. I. 1965: 227; Inanishvili G. 2014: 51, 52.
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(especially for) the reactions of reduction/smelting. Latterly, the air was supplied to a pit
through a clay pipe attached to it from below. After the end of the process, resulting metal
was collected. Primitive smelting pits like this were used at the early stages of copper
production. As a result of smelting, a mass containing copper droplets and globules plus
impurities was obtained.>** It is reported that later these smelting pits were lined with stone
and lined with clay, and that a blowing pipe also appeared, and that this is how a primitive

smelting furnace was made.>%

Sites of smelted copper production date back to the 5% to 4 millennium BC and have been
studied in Anatolia (Degirmentepe, Norsuntepe, Tepecik, Arslantepe®%), where pear shaped
furnaces, slags and other production residues, ore, sleds, moulds and crucibles were
identified. According to recent investigations, it is considered that sites of the 5% to 3+
millennium BC studied in Eastern Anatolia are of the same type as contemporary copper
production sites discovered in the Caucasus and belong to an early stage in the development

of copper production.>*’

According to available data on the South Caucasus, remnants of copper-smelting metallurgical
furnaces are known from sites of the Kura-Araxes culture (4" to 4rd millennium BC). At

Amiranis Gora (Akhaltsikhe) clay tuyeres and crucibles.>6

At the settlement at Babadervish (Azerbaijan, Qazakhdistrict) - remnants of three furnaces

were found.5®

At the settlement of Balichi-Dzedzvebi (Bolnisi) two furnaces and tools for processing metal

(slags, crucibles) and ore (grind stones) were found.>”°

%64 Rickard T. A. 1932: 116; Lukas, 1958: 336; Inanishvili G. 2014: 52.

>®Remnants of the oldest copper-smelting furnace found on the Sinai Peninsula (Egypt) contained a 75 cm.
deep lined pit with two tuyeres [Currelly C. T., . .. 1910: 242-243]. There is an opinion, that in furnaces similar
to pottery kilns copper was smelted from the very beginning (Rindina N. V. 1971: 134; Coghlan H. H. 1951: 64-
66; Aitchison L. 1960: 36), where the temperature reached 1200°C [Inanishvili G. 2014: 52].

>6Miiller-Karpe H. 1994: 20, 22, 24; Inanishvili G. 2014: 52.

5’Gambashidze I., . . . 2010: 101.

568Chubinishvili T. 1963; Chubinishvili T. 1966; Chubinishvili T. N. 1971: 103; Kushnareva K., . . .1970: 114;
Chubinishvili T. 1975; Inanishvili G., . . . 2010: 112, 113, Fig. 4.2/1, 2.

S¥Munchaev P.M., . .. 1968: 17-26.

Gambashidze I, . . . 2010: 107.
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The subsequent period, 3" to 2" millennium BC, is distinguished by significant achievements
in non-ferrous metalworking. In this period the smelting copper sulphide ores (mainly
chalcopyrite is processed) begins. Ore occurrences of local arsenic (realgar, orpiment,
arsenopyrite) and antimony (antimonite) are processed. The incidence of copper smelting is
governed by the proportional distribution of copper, arsenic and antimony ores. Sometimes a

three-part (Cu/As/Sb) alloy is formed, which has better casting characteristics.>”!

As it is known, a new alloying element, tin, is first used in the Caucasus in the first half of
the 2°¢ millennium BC and at this time bronze alloyed with tin appears. The origin of tin
used in the Caucasus is still controversial, since neither tin mines, nor traces of its mining

have been detected in the Caucasus region.>”?

Evgeny Chernykh has suggested that tin was imported into Colchis from the second half of
the 2°¢ millennium BC via (what is now) eastern Georgia. He also suggested that the
metallurgical focus of Transcaucasia and Colchis is as a connecting link between the Near
East (Asia Minor to the Mediterranean and the North Caucasus. Supposedly, tin and bronze
ingots and finished artefacts came to the North Caucasus from separate metallurgical foci of

Colchian bronze production.>”

It has also been suggested that ,,there is evidence for a wide distribution area for bronze with
both tin and antimony in Eurasia in the II millennium BC, and that the geographical location
of tin and antimony deposits on the continent and factual data on the functioning of sites of

mining and metallurgical production discovered here, make itreally possible that tin could

SInanishvili G. 2014: 63.

572A. Jessen originally thought that the mining of local tin in the Caucasus took place since the II millennium
BC on both slopes of the Central Caucasus from Elbrus to Terek, in upper Racha, South Ossetia, Shorapani, Gori
and Borjomi districts [Jessen A.A. 1935a: 205], but then on the contrary [Jessen A.A. 1935b, 194, 195]. Most
scientists suggest the import of tin [Chernykh E.N., 1966:61]. In Kuftins opinion, tin came as an import from
the Asia Minor or the Mediterranean [Kuftin B.A. 1949: 207, 221]. K. Pitskhelauri believes that tin was
imported from the continental Europe [Pitskherauri Kote 2018: 129, 187]. There is an idea that tin came from
the mineralization system of the Pyrenees [Sokolov G. 1972: 8]. G. Inanishvili thinks that since tin appears first
at the sites of the southeastern Caucasus and then in the central and western Transcaucasia, that means that tin
comes here earlier from southern (Asia) and eastern (Central Asia, Iran) metallurgical centres [Inanishvili G.,
2014: 65]. The information of Pseudo-Aristotle is interesting: ,,They say Mossynoecian copper distinguishes
with its vibrant and white color. Not tin, but some kind of local earth is added to copper and smelted. It is said
that the inventor did not disclose this secret to anyone, therefore the old copper products of this country were
distinguished with the best properties, unlike the present ones” [Latishev B.B. 1893: 380].

7%Chernykh E. N. 1978: 19-23.
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have been the subject of import for the copper and bronze production in Transcaucasia
(Anatolia, Northern Iran, Central Asia), and local antimony must have got into the Eurasian
centres of bronze production by means of Transcaucasian export, in the form of metallic
antimony as ingots or final products from bronze with antimony (production of the

metallurgical hearth of Racha)”.>"4

How the central northern mountainous region of Colchis (now Lechkhumi) , fitted into this
background is unknown because no copper production sites in this region have previously
been studied, and therefore were not included in the zones of mining and metallurgical sites
of Abkhazia, Svaneti, mountainous Racha and Kakheti®”> This is despite the fact that the
southern part of the Central Caucasus ridge is considered to be a particularly interesting
region from an archaeometallurgical point of view.’’® Here mine workings of 2" to 1+
millennium BC, have been found to be large, complex and represent a great production

output, and also included objects of local metallurgical production.>””

From a geological point of view, the system of copper mineralization of the southern part of
the Central Caucasus ridge covers the basins of the rivers Kodori, Enguri, Tskhenistskali,
Rioni, Alazani and their tributaries. Ore occurrences here are represented by minerals of
pyrite-pyrotin type (chalcopyrite, sphalerite, galena) and are connected with the earliest
mining and metallurgical sites (Abkhazia, Svaneti, mountainous Racha), to which we can
already add Lechkhumi. As we have already noted, the type of the sites we have studied
should be determined by the type of metal on which they work, and, accordingly, it should

be compared with sites working on the same metal, in this case copper.

As we can see from evidence discussed above only three very early copper working sites —
dating to the 4® to 3" millennium BC — are known in the Georgian region: firstly at Amiranis
Gora (Akhaltsikhe) where clay tuyeres and crucible fragments were found; then those at the
Babadervish settlement (Azerbaijan, Qazakh district) where remnants of three furnaces were

found; and thirdly at the settlement of Balichi-dzedzvebi (Bolnisi) where two furnaces plus

>74Inanishvili G. 2014: 65.

>»Inanishvili G. 2014: 28.

>76We have no information on similar sites of the North Caucasus.
57"Inanishvili G. 2014: 229, 30.
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tools for smelting (slag and crucibles) and ore traces (on grind stones).>’® All these sites are in

eastern Transcaucasia, a long way from Colchis.

And given that the subject of our study, one copper smelting site from Lechkhumi
(Dogurashi I) has been dated as operating during the 13%® to 9% century BC we should
compare our sites with those sites of the rest of the Colchian area that have both been
studied and which are also closely similar in date. As we have already noted above,>”® Colchis
(Adjara, Guria, Samegrelo, Abkhazia, Svaneti, Racha)’®® in the late 2™ and early 1%

millennium BCis quite rich in early copper smelting sites.

More than 400 (almost certainly all) copper smelting sites (not for iron smelting as was
previously reported) metallurgy were excavated, studied and published in the territory of
Adjara and Guria, southwestern Georgia (Chorokhi, Choloki-Ochkhamuri, Supsa-
Gubazeulimining and metallurgical production hearth). Three copper smelting sites (again
erroneously assumed to be for iron) in the territory of Samegrelo, central Colchis (Khobi-
Ochkhimuri production area hearth) were excavated, studied and published®®! (although two
of these at Choga were revisited in 2014 by and an examination of the residues by one of the

present authors — Brian Gilmour — confirmed that they related to copper smelting).

In 2010 a new survey and study was started on the sites in Guria that David Khakhutaishvili
had studied earlier. During two field seasons (2010 and 2012) 50 copper smelting sites were
mapped. Attention was focused on the valleys of the two rivers - Supsa and Gubazeuli — as
the earliest dated sites had beenrecorded there.’® As a result of the analysis of slag samples
taken from the valleys of Supsa-Gubazeuli, as well as Choloki-Ochkhamuri, we know the
these sites were for prehistoric copper smelting® contrary to the conclusions reached from

the earlier studies, where it had been believed that they had dealt with iron metallurgy.8

>78See instructions above.

"See the introduction.

580Khakhutaishvili D. 1987; Khakhutaishvili D. 2009.

81Khakhutaishvili D. A. 1987; Khakhutaishvili D. 2009; Inanishvili G. 2010: 156.

82Khakhutaishvili D. A.1987:105,106; Khakhutaishvili, 2009; Gilmour BJ.J., . . . 2020, 18-21.

58This is true also for samples taken from two sites — Choga I and Choga II in Samegrelo in the Ochkhomuri
River valley sxcavated by David Khakhutaishvili and revisited by one of the present authors (Brian Gilmour) in
2014) who examined the slags and crucibles from these sites and confirmed them to be residues from early
copper smelting.

584 Tavadze F.N.,.. 1984; Erb-Satullo Nathaniel,, . . . 2014: 154.
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According to the conclusion of the researchers, made on the basis of new evidence, the
results of the slag analysis showed that we are almost certainly only dealing with copper
smelting at all the sites located of the transitional late Bronze Age/early Iron Age in western
Georgia (we also have located some evidence for ironworking at different sites in Lechkhumi
but the character of the slag and the topographical associations suggests that these are mostly
late medieval in date so completely unrelated to the prehistoric copper smelting that is out
main focus). Although it is now clear from the recent Guria survey that the industry
recorded by David Khakhutaishvili such issues as ore mining, more detailed aspects of the
smelting technology, the possible interrelation of copper and iron smelting technologies all

still need to be clarified.>®

This smelting industry was first investigated by I. Gdzelishvili — who also misinterpreted it as
representing iron smelting — in the earlier 1960’s. For example he reported in 1961 that the
sites Legva I-1 and Legva I-2 dated to the 12% century BC>®. D. Khakhutaishvili, on the basis
of ceramic evidence, redated Legva I-1 to the 10® century BC,%” and Legva I-2 to the 11t to
10* century BC.>® Thus, most of those smelting sites discovered in southwestern Georgia,
misinterpreted at the time as sites of iron making, turned out to be for the smelting of
copper, which generally functioned during the last quarter of the 2° millennium BC to the
first quarter of the 1% millennium BC although the dating at the time suggested this industry

started some 500 years earlier (18 century BC).

However despite the mis-indentification of the of the earlier surveys across western Georgia
(as relating to ironworking) the descriptions are still relevant as an important typological and
technological comparison to the previously unknown late Bronze Age copper smelting
industry of the Lechkhumi region especially when used together with the results of the more
recent 2010-2012 survey of the Supsa-Gubazeuli copper smelting sites. From the

abovementioned sites located in the Supsa-Gubazeuli interfluvial zone, the following sites

585 Erb-Satullo Nathaniel L., . .. 2014: 155.

8Gdzelishvili I.A. 1964: 45-47, Fig. 13A, 13 B-B, Tab. 11/2,3, IXB/1-5, 10.
87Khakhutaishvili D. A. 1987: 94.

588K hakhutaishvili D. A. 1987: 97.
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were archaeologically studied and dated by Khakhutaishvili in the 1970s-1980s (although he

interpreted them as iron smelting sites:>%

1. Askana I (1974): 10® to 9% century BC>* 2. Askana II, 1 (1974): 15® to 13% century
BC,*13. Askana II, 2 (1974): 14® to 13* century BC,>” 4. Mshvidobauri I (1984): 10 to 8®
century BC,>® 5. Nagomari I (1984): 10 to 9% century BC,>* 6. Mziani I (1983): 11% to 8%
century BC3% 7. Mziani II (1983): 15* century BC,>¢ 8. Mziani III (1983): 11% to 9 century
BC,>»7 9. Mziani IV (1983): 15% to 14" century BC,>® 10. Tsetskhlauri I (1970): 10* to 8*
century BC,> 11. Tsetskhlauri II (1971): 9% century BC,® 12. Tsetskhlauri III (1974):

undated (furnace destroyed) but similar period.!

These sites were generally situated on a more-or-less level place next to a slope above
running water, the slope the slope typically being covered with smelting waste: slag,
fragments of (what we now know were) crucibles, and pieces of tuyere (air delivery pipes)
for smelting. On the level ground was a furnace (or sometimes a pair of furnaces and a
(roughly) rectangular table that represents a surface made up of flat stones, clay and the like,
for processing — whether for ingots, ore or the like is uncertain. This platform, and the space
around it and especially the furnaces, were coloured red due to the high temperatures
involved with the processes carried out here. The furnaces were reported as being lined with
specially selected stones, perhaps coated with clay on the inside, or sometimes with a
refractory clay pan-like container at the bottom of the furnace. Clay (tuyere) pipes are

inserted into the walls of the furnace.t?

589See information on new dates above.
>0Khakhutaishvili D. A. 1987: 102-106, Fig. 21,22, 23.

1Khakhutaishvili D. A. 1987: 106-109, Fig. 24, 25.
>?Khakhutaishvili D. A. 1987: 110, Fig. 26.
>3Khakhutaishvili D. A. 1987: 143-148, Fig. 46, 47, 48.
%4Khakhutaishvili D. A. 1987: 156-160, Fig. 53, 54, 55.
5%Khakhutaishvili D. A. 1987: 127, 128.
5%Khakhutaishvili D. A. 1987: 132.

57Khakhutaishvili D. A. 1987: 136.

»8Khakhutaishvili D. A. 1987: 143.

5Khakhutaishvili D. A. 1987: 85-88, Fig. 15-17.

600K hakhutaishvili D. A. 1987: 88.

601Khakhutaishvili D. A. 1987: 88, 91.

602Tn detail, see: Khakhutaishvili D. A. 1987; Khakhutaishvili D. 2009.
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As it can be seen from illustrations from the earlier survey, as well as what was encountered
during the 2010-2012 surveys of the coastal zone, the waste smelting debris from all the
Colchian period copper smelting sites are similar as are the relative physical location of the
sites. In general it is likely that the technological processes were similar although this this
has yet to be determined by means of the archaeological investigation of the Lechkhumi
sites. The Lechkhumi sites are quite different in being located in a mountainous region and
generally have been found (so far) to lie at an altitude between about 900 and 1400 metres
above sea level. Like the sites of Adjara-Guria, they are located on a platform, above a hil-
slope, with nearby availability of water, wood and refractory clay. Fragments of partially
processed ores have also been found on the copper smelting sites in the surveys of both
regions and although the ore souces are likely to be nearby no mining traces having yet been
identified. There are also layers of similar industrial waste (slags, fragments of crucibles and
tuyeres, processed and unprocessed ore fragments, some domestic ceramic sherds, stone
fragments (possible parts of hammer-stones as well as from furnace construction) on the

slopes of the archaeometallurgical sites of Lechkhumi.

In Lechkhumi the only furnace-like traces found so far are large, bath-shaped structures —
approximately 3m long — cut of laid onto the surrounding clayey ground and lined stones and
clay. These have so far been interpreted as being for the preliminary roasting of ore before
smelting. No evidence for the kind of pit-smelting furnaces or ,processing platforms”
(formerly referred to as tables) has yet been found in the Lechkhumi area. The design of the
Lechkhumi smelting furnaces is as yet uncertain and awaits identification. However we are
fairly certain that the Lechkhumi smelting sites were centred on the use of large, coarse grey
crucibles — which are found in large quantities on all the sites — although we have yet to

establish how the smelting operations worked.

Although there are differences in the layout of the mountain sites of Lechkhumi, compared
to the contemporary sites in the Colchian coastal zone further south, the great similarity of
the copper smelting production waste suggests that the fundamental process was similar, and
the product — copper — was much the same. Thus a crucible-based production industry seems
likely in both cases. We have yet to determine how this worked — and this is one of the aims

for further research — but how it may have worked is that a refractory clay crucible
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(essentially a kind of large pot™®®) to hold the ore and charcoal — which was ther reducing
agent and supplied some of the heat — was perhaps inserted into a furnace into a bed of
charcoal or wood which would have provided the rest of the heat necessary for the copper

smelting process (as suggested in the reconstruction diagram shown below (fig. 10).

ore plus charcoal (reducing agen crucible) wood/charcoal for fuel/heat for firing

Firewood-coal

Fig. 10. Reconstruction of how stage one of the copper smelting process might have worked.®

If the smelting was a one-stage process then what would have come out of these crucibles
would have been — not copper ingots like those found in the many prehistoric hoards and
single finds in the Lechkhumi region — but rather it would have been a friable mixture of
small copper prills, and more amorphous larger pieces, plus cindery, slaggy waste. However
the smelting is more likely to have been a two-stage process where the first yield being
aimed at was a copper sulphide matte which would then have been broken up and resmelted
in a crucible. This second stage would have result in a mixture of copper prills, and the like,
plus cindery/slaggy waste, although a large part of the rocky component of the ore would

have been removed at the first stage.

8083Director of the Martvili Museum Givi Eliava used this term and even tried to reconstruct such a ,,pot” based
on the materials of the Martvili Museum of Local Lore.
604 http://ursa-tm.ru/forum/index.php?%2Ftopic%2F247287-drevnyaya-plavilnaya-pech-na-beregah-volgi%?2F
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After smelting was complete (at each stage) the crucibles would have been broken up and
the copper fragments (prills and the like) would have been sorted out and collected together
and taken for remelting — possible at a special central ,,processing” site to be reheated in
crucibles to yield the copper ingots that have come from the hoards and single finds. It is
these crucibles that must have had the same shape as the ingots, and therefore must have
varied in their shape and size although whether these varied between or within sites has yet
to be determined.®® Numerous fragments of refractory clay crucibles have been found and
their reconstruction (at least on paper) is one of out next priorities as is the investigation of

specialised copper processing.

The process for the later processing/remelting of the copper prills and the like is likely to

have been similarcept there would have been no charcoal inside the crucibles.

About twenty samples of copper ingots known from the Lechkhumi region are stored in the
Tsageri Historical Museum, the largest of which (from Zogishi) weighs 32 kg. However,
many more are known are mostly currently in the collections of the Kutaisi and Georgian

National Museums.

We have made reconstructions as to the size and shape of the original copper ingots from
this industry — based on the fragments stored in the Tsageri Historical Museum - so that one
can get an idea of the size and shape of remelting crucibles that would have been used to
produce the ingots. Ingots of both a hemi-spherical and truncated (flattish-bottomed) conical
form — possibly with a more cylindrical shaped sub-type as well — have been found and all
these ‘primary’ ingots are generally large in size.® Interestingly the idea of a ,,pot” was put
forward, and set up for display by Givi Eliava (Director of the Martvili Mudeam of Local

Lore) but he seems to have envisaged a copper ingot as the final preduct of the smelting

605 Sulava N., . .. 2019. The Reconstruction of the Oldest Metalurgical Furnaces (based on materials from the
Martvili Museum of Local Lore and the Tsageri Historical Museum). The report was read on ,,Archaeological
Wednesday“ at the Otar Lortkipanidze Institute for Archaeological Studies of the Georgian National Museum.
The work was presented at an archaeological conference inlstambul - Nino Okruashvili, Nino Sulava 2019.
Reconstruction of prehistoric metallurgical furnaces (According to data from Martvili Museum of the Local
Lore and Tsageri History Museum), ICA 2019: 13. International Conference on Archaeology, December 19-20,
2019 in Istanbul, Turkey. The work has been submitted for publication in the Bulletin of the National Academy
of Sciences of Georgia.: Sulava N., . . . 2019. Metallurgy of the Colchian Bronze Culture: A typological
classification of Copper Ingots (According to the materials of the Martvili Museum of the Local Lore and the
Tsageri Historic Museum).

606Cf.: Sulava N., . .. 2012: 19, Fig. 3,4 ; Sulava N., . .. 2014: 27.
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which is clearly not the case (as this is too simplistic a solution to work in practice) but it is a
good idea and may be correct as being how the secondary processing or remelting of the
copper prills and the like (produced during smelting) to produce the much larger ingots. A

re-examination of the various ingot fragments in Tsageri Museum is currently underway.

Thus it is likely that all the main stages of this prehistoric copper production were crucible
based, and traces of crucible fabric have also been found on the sides of some of the ingots.

The crucibles would have been broken up and the contents removed at the end of each stage.

As yet no trace of pre-medieval iron smelting has been found in the Lechkhumi region
although the possible existence of this is always borne in mind. Thus we do not yet know
what possible relationship there might be between the late Bronze Age coppe smelting of the
Lechkhumi region and very early iron smelting or even if it exists. The use of chalcopyrite
ore rich in iron seems to suggest this connection as a possibility although the way the copper
smelting worked using these ores may preclude this possibility. In fact, the presence of iron
may even have helped the copper yield. However the fine details of the copper smelting, and
secondary ingot processing is the subject of our future research here as is the research into

secondary artefact cating in this region.

Thus, the system of furnace-foundries for ore smelting, discovered in mountainous Colchis,
Lechkhumi, and dated to the turn of II-I millennia BC is first with its scale and complexity

not only for Lechkhumi, but also for the whole of Georgia.

As a result of the excavations of recently discovered sites of prehistoric metallurgy in
mountainous Colchis, Lechkhumi, the area of the oldest metallurgical region (Adjara, Guria,

Samegrelo, Racha, Svaneti) was filled and expanded.

The concentration of prehistoric metallurgical sites and abundance of bronze and iron pieces
of work in Lechkhumi point to the role of Lechkhumi in the Colchian bronze culture and
the occupation of the people living there - mining metallurgy together with diversified
developed agriculture and artisanship, which is well confirmed by Colchian ceramics and

stone moulds found here, in the villages of Tskheta and Dekhviri, as a result of excavations,
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as well as by bronze ingots, slags and bronze pieces of work found by chance in the same

territory.5%’

It is especially important that the material basis of the Colchian bronze culture in
mountainous Colchis has been identified, which until now was confirmed only by the
availability of products, the basis, on which any archaeological culture of this period and

corresponding state formation stand.

607 Sakharova L. 1976: 96-104; Sakharova L., . . . 2014: 67-86.
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Table 1: Metal assay results from ore mineral samples from the Dogurashi area analysed using atomic

absorption spectrophotometry (AAS)
Composition: elements by weight percent (except as stated)

Reference/ID Cu Zn Pb Au Ag

1 Dog030/17 0.08 0.08 0.06 0.03ppm Sppm
2 Dog037/18 <0.01 <0.01 <0.01 <0.0lppm <lppm
4 Dog040/18(1) 2.88 0.23 0.04 0.01ppm Sppm
3 Dog040/18(2) 0.03 0.21 0.03 0.01ppm 7Tppm
5 Dog045/18(1) 1.79 11.6 8.35 0.5ppm 0.01
6 Dog045/18(2) 2.12 10.1 9.8 0.02ppm 0.01

7 Dog045/18(3) 0.45 4.34 2.8 0.07ppm  0.003ppm
8 Dog046/18(1) <0.01 <0.01 <0.01 0.07ppm 2ppm
9 Dog046/18(2) 0.03 0.07 0.04 0.1ppm 10ppm
10 Dog048/17 0.02 0.01 0.01 0.02ppm  <lppm
11 Dog051/17 0.02 0.01 0.01 0.02ppm  <lppm
12 Dog060/18 <0.01 <0.01 <0.01 0.01ppm 3ppm
13 Dog061/18 <0.01 3.34 0.05 0.01ppm 9ppm
14 Dog062/18(1) 1.34 0.07 0.06 0.02ppm  1lppm
15 Dog062/18(2) <0.01 <0.01 <0.01 0.03ppm  <lppm

Key: ppm = parts per million

< = less than

&%0. 1. 0mE©580L 30sdmgddo dm3m3z90v)o 30bgMHoeoBomgdme JobgdHy
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616 ob.: Caxaposa JI.C. 1966. Ilozgre6poH30Bas Ky abTypa yinenbs peku Lixenucunkamu. ABToped.
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(@00m™bol LoEbmdo JmMgdol Tgargboemdol 13MoydgbEgdo, (ogdo, Bomzgbmgdo)
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617 Sulava N., Chagelishvili R., Kalandadze N., Beridze T. 2013. Newly discovered monuments of the Ancient
Iron Metallurgy: Research Perspective and Expected Outcomes. Proceedings of the 12" International Congress
of Tracology. Targoviste (Romania). 5309039, 306. 5§39, 06geolbwy® Egdu@ls s sbyaM0dgddo.
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396853 mdsdo 5090 0465 06@gMHOLE03w0bsOMEo 33¢93900L5M30L SBswobgdo
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2016 §arol Loggerg 969900830 5036006930000, GMI - ,,00 9OJgME0G LYHmbby
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30IMO0 255390090L) 396356905 00530, MMA B396L Joge ASMHOOWO FSONMIOID
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4509b0odg ™30l 999y, OMEd MJLBMOEOEIB 0300900  SBsOBYdOL  3sLybo,
3506335, OMI ,,MEMOs80 -17-0b msMopos — d3.). XII-IX L s b3ogbdol
§o68mgdslomsb a35d3L Loddg. 96JgmEMa0MMO ombMmgdom dglfiogerowo, ™sbsg 0
39600l dgaeols 50dmBgbs, 3060390 9dmbgg3ss 5M535MEHM gBbwddo.

2017 gl 9OJgmEmyom®o  2ombMgdo  ,,muewGsdo -17-%g, OmIgwos 339
130656L9ds HMLMs39w0ol bdYEboYMHM BMBEOLE? Boge, Bs@otms 26 Lgddgddgco - 15

Mgd@madMoL Bomgwom (L. 1, bsb. 1, 2, 3, 4).

L. 1 ,,0mO©sdo -1
2017 ool 3000b6mgdol sfygdedwg

393039 LsdMdomgdo ## 1, 2, 4, 5. ®bOODY. 5939 9306036530, ™I 53 MHOHOEWYOL
dm6Hob sOLYOMEO MO0 FMobLBY, 2 s MBS, PHOOWIDO FoRIOOMIZS. YOI
sboo # 8, 9 mbGowo.

19 Hloeggerol bsdgEboghm gmbool 4MsbEo -,,093HowMRo0l Fo®IMTMdS s 496300050 gds 0
3Mbgmdo: sbswo s0dmbBgbgdo, 33193900 s 39ML3gdE039d0” - (# 217128), 09.12.2016) Lsdgabogm
bgaddwgzsbgo obE.d93b.comdEHmmo bobm Lwwogs.

620 §20535¢0 ool s6HJgmemyow®o Lsddomgdol MM 53 GIMOGMO0sBY, MoE ¢339 335J3L
GM3MM5x80wo Imbs3gdgdo s MbOOWYd0 JHM056©YD, sbM0T0 353900WIdS 33500MGJOOL
dobggzom.
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3049gmema0O0  b5dMFomgdols  gogMdgergds, 59539 BIMMMODY  Tgboderm  sbsEo
J0900L  250m3wgbs, LyFOMHMYIOLSTJIM BIOMMMIOL FoBOHS @S FoLBOEGdOL  5©GdS
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©oabs. # 1 s # 2 obGOwgdl dmMob dmoblbs mmgwo (Lwe. 2, bsb. 3) o
399600005609. 35000 25900569000 30093 MBOM 350 FodMRBEY, O™ # 2 MbMHoob
396005639 00995 0o BMmdob ogdol bogs®o.

b6, 2 - # 1 o # 2 obGowgdl

dm6ob Mmgwo

#1 5 #5 oobMH0orgdl dmemol 5©09g0mwo Mool d3qdsig (bwye. 3, 4, bob. 5) s0dmBbos
0O BMmdol fogdo; od, Losg SW 3mmbgdo Hobs Hgwl 50BmBbs mobol doerol

036533963 900. Tgboderms, 5353 BYMIME JMGHILMD g3dmbgl Lodd.

L. 3 — M@gEo # 1 s #5 bOOL FmMob, 4 — fogdo Mrwob J39d.
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218



g 3Mdgergds §ogdol go3cmEIwgds, bmwm (ogdosbo xggbol Low®dg 1 d-os. 53

RBOOOMO0EL  59MMgdMwo  Fbmerm  Jnwosbo  fogdol  MomEabmds 30  Eoeb
MOoL(LYE. 5, 6, 7; bob. 9, 11).

L. 5 - # 9 ObGOWO

L. 6 - # 8 MbGOEO

L. 7 - donerosbo fowgdo # 8 mbmowosb
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Logoboll Mwgwo  ((# 2 obMowl ©s o3
»OOBOOWOL  25aM3gegdL”  JmMol).  Bgs-
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(SW) (b6, 9, 10).

L. 9, 10 - # 2 o # 5 bMHogdl ImGmoL Mmool ImbLbobol 60-70 LA LowMdgbg STImz0©s
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390963393905, 50dMBbs mobol doerol BM-0 s 3gMsdozols mvy Jgerglogrmdol
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L. 14 - # 4 s # 5 ObOHOEL InGOL Mo
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30639050 259mfi30l Imgsbo).

b6, 15 - # 4 obOOoOL 8091530 530 Wods
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SRAO0WMIM03, 1939 MEbMME 59m39890d0. gl 0gbgds JeMMEo  SHJgmeErmaool,
Mmdgeog gabobmgds 3960 J399bols Jofsdo IR OLEMMOOL 2odmadBImEMgdSL
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dmmdgdo L. 3. 67-86.
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Boliobano®o  (amghbydol 1970-71 §f sOJgmanmyom®o 9judgoEool 3wdsmdol d9wgagdo). (393960l
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Attachment # 1

Geological fieldwork 2017-2019

For 2017 fieldwork two locations were selected — village Dogurashi, villages Opitara-

Lachepita and their vicinities (fig.1).
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Figure 1. Satellite map of the study area. Red squares indicate the areas of conducted during the fall
2017 geological fieldwork: I — Dogurashi, II — Opitara-Lachepita.

The place Dogurashi (location area of three archaeometallurgical sites Dogurashi I, II and III)
is occupies the northernmost part of the Lechkhumi region, the left bank of the river
Tskhenistskali and includes the village Dogurashi and the river Dogurashis-gele gorge with
its numerous small tributaries. The area is built up by Middle Jurassic rocks which almost
everywhere form high ridges and are dissected by narrow and deep, hardly accessible gorges.
Steep slopes are usually covered by wood. Middle Jurassic rocks here are represented by
porphyritic igneous rocks, tuff-breccias, shallow intrusive bodies (sills and dykes) of diabase,
tuff-sandstones and sandstones. Onion skin weathering is common for diabase bodies. The
rocks are strongly weathered and have greenish color. They could be observed only in the
river gorges or in the outcrops along the ground road cuts. This “porphyritic” suite is covered
by dense network of fractures which are often filled by quartz, calcite and barite veins with
related base metals inclusions. The Middle Jurassic “porphyritic” suite is comformably

overlain by the Cretaceous epicontinental carbonate rocks.

One cross section nearby the head of the left tributary of the river Dogurashis-gele in the

vicinity of Dogurashi I site was described in the studty area in detail. The section was
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interesting as it passes the Soviet period mine (adit) (fig. 2) which is driven in the silica
flooded and hydrothermally strongly altered porphyritic volcanic rocks. Water stands in the
mine working and mineralized spring flows out of it. Samples were collected from the mine

as well as from outcrops in the river gorge.

Another cross section was described parallel to the mentioned stream in the gorge south of
the first cross-section. At the confluence of this stream silicified porphyry rocks cropped out
comprising metals inclusions. In the way-up succession near the head of the gorge

sedimentary rocks — sandstones and tuff-sandstones were exposed.

The third cross-section was described at the location Namarilevi where barite mine
working was in Soviet period. The mine is collapsed and it was impossible to examine it. The
rock debris at the entrance of the working was sampled for analysis. Stream sediments of the

river Dogurashis-gele were examined and sampled as well as all key outcrops of the gorge.

Figure 2. Soviet period mine working and mineralized rock

on the right bank of the Dogurashis-gele.

Villages Opitara and Lachepita are located in the southernmost part of Lechkhumi region, 4
km away from Kutaisi-Tsageri highway. Here crop out Middle Jurassic (Bajocian) tuffs and
tuff breccias with porphyry textures, tuffsandstones and shales which in turn conformably

pass into Cretaceous carbonate rocks.

In order to check the data obtained from the careful analysis of the available bibliography
on the ore occurences of this area we visited the outcrops exposed in the rivers Lashe-gele,
Shavgele, Tetri-gele, Rtkhmelebis-gele and Cheula gorges. Almost all outcrops were sampled
(fig. 3) for laboratory studies and GPS coordinates were collected.

6 mine workings were found and visited in the study area: two barite mines nearby the

village Lachepita, one adit on the top of the hill south of village Lachepita and three
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workings in the entrance of the village opitara, in the Rtkhmelebis-gele gorge. The mine
working near the village Lachepita were destroyed and accordingly unaccessible. Samples
were collected from the rock debris in front of the adits. 500 meters long mine working at
the top of the hill was driven in the Middle Jurassic sandstones and tuffsandstones. Here
limonitized rocks and calcite veins were observed and sampled. Three mine workings
including two abandoned ones (fig. 4) in the Rtkhmelebis gele gorge are the subjects of our
special interest. Mineralization (chalcopyrite and pyrite) here mainly is related to quartz and
calcite veins. With the help of local people we also visited the place on the right bank of the

Shav-gele stream where we found slags, crucible fragments, smeathing debris and pottery.

Figure 4. Three mine workings in the Rtkhmeluri river gorge (village Opitara).

313



During undertaken in 2017 fieldwork 10 mine workings were found, visited and described (6 in
Opitara-Lachepita area and 4 in Dogurashi area); in total 80 samples were collected for the
laboratory studies, 50 samples were selected for thin section microscopy (fig. 5) and 20 samples —

for petrochemical analysis.

_—
- -

Figure 5. a. Samples collected during 2017 fieldwork b. Samples prepared for thin sectio

microscopy

studies.

In September 2018 fieldwork was conducted in the environs of villages Dogurashi (Dogurash, location

Nargvevi) and Kvedreshi (fig. 6).
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Figure 6. Satellite image of the area of fieldwork undertaken in 2018 - village Dogurashi, JoJokhetis

Khevi, Nargvrvi and village Kvedreshi environs.

The location Nargvevi is the subject of special interest and importance as here the
hydrothermally altered rocks were observed. These are mainly quartz porphyry igneous
rocks and quartz sandstones affected by phylic (qurtz+sericite+pyrite), carbonate and argillic

(kaolinite) alteration. The rocks are brecciated (fig. 8 a, b). Pyrite is widespread in the rocks.
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15 samples were collected at Nargvevi which comprise sphalerite, galena, chalcopyrite and
pyrite (fig. 7).

a

Figure 7. Rock samples from Dogurashi and Nargvevi areas with base metal mineralization: a.
Chalcopyrite, b. Galena, sphalerite, c. Sphalerite, galena, chalcocite.

Figure 8. a. Altered rocks b. Fractures filled with galena, sphalerite and pyrrhotite c. Hydrothermal

breccia

According to available bibliography data®’ is known that Nargvevi ore occurrence is
represented by mineralized intensively shared (tectogenic) zones where thin vein or lens like

sulfide bodies could be observed with lead-zinc-copper mineralization.

Three independent but similar type mineralized zones were defined at Natgvevi location.
These zones are related to the strongly shared huge zone of alon-gstrike extent (apparently a

fault) represented by the broad area of brecciation and intensive hydrothermal alteration.

67 Ivanitski T, Vezirishvili E. 1954: p. 18-19
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Only one (upper) from these three zones comprises important mineralization and is
introduced by ore breccia where altered and silica flooded rock fragments are cemented by
sulfide-carbonate mass with lead, zinc and high-grade copper. Mineralization is hosted by
Bajocian “porphyritic” suite. Hostrocks are affected by hydrothermal (quartz+sericite) and

carbonate alteration as well.

Mineral composition of ores is following: sphalerite, galena, pyrite and marcasite together
with quartz and carbonate. Secondary minerals are limonite, smidsonite and malachite.

Breccia and banded textures of ores indicates to

In total 50 rock samples were collected from the outcrops at Nargvevi, Dogurashi and
Kvedreshi environs (fig. 9). 30 samples were selected for thin section microscopy studies and
were submitted to the laboratory of Al. Tvalchrelidze Caucasian Institute of Mineral
Resources for thin section preparation; 15 samples were selected and submitted to the Ltd

“Caucasian Mining Group” (CMG) laboratory in order to detect grades for 5 metals.

Figure 9. Rock samples collected during 2018 fieldwork.

Fieldwork 2019

One of our main tasks within the project framework was the identification of prehistoric
mines in the study area and their geological and archaeological study. It should be
emphasized, that ap to present prehistoric mines have not been found in Lechkhumi. It is
well known that mine workings of later periods are often located nearby or in many cases in
places of the prehistoric mines as criteria for the discovery of ore occurrences above the
surface or at shallow underground levels are have remained unchanged through time®s.
Numbers of exploration mine workings were constructed in the last century as a result of
undertaken prospecting on ores in the Lechkhumi-Kvemo Svaneti region. We have visited
and examined some of them and the area beyond as well. We intended to check our opinion
that they might be constructed in places of former prehistoric mines. In the village Opitara
and in particular in the stream Rtkhmelebis-gele gorge opposite to abandoned Soviet mine

we found a small mine working (Fig. 10) which in in our opinion was fairly older and was

68 Hauptmann, A. 2007: p. 11
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located 2,5 m higher above the river bed (erosional base level). It has an oval shaped entrance
which smooth walls (ribs) roof and floor and looks different from all soviet period mine
workings visited by us before. Careful examination of this shaft revealed that it is fairly short
and filled by sand-clay mass apparently the result of seasonal river flooding. We didn’t find
working tools (stones, bones) of prehistoric miners on the surface, however it is planned to
conduct detailed reconnaissance activities in this cave. We suppose that in the study area

prehistoric mines were rather small in sizes and shallow and they were used to exploit veins

and mineralized strata of small thicknesses.

Figure 10 a. Possible prehistoric mine working in Rtkhmelebi cave; b sketch drawing of the same

working (portal and its vertical section)

Desktop and laboratory studies

The results of petrography studies. The thin section microscopy studies of the samples Dor
28/17, Dor 29/17. Dor 30/17. Dor 31/17. Dor 33/17 collected from the outcrops in old mine
workings and adjacent areas on the left bank of the Dogurashi river revealed that all mines
(adits/shafts) in Dogurashi area were driven in mediumgrained, dense volcanic rocks —
spilites and quartz keratophires with common to them potphyry texture with phenocrysts of
alkali plagioclase. Plagioclase phenocrysts exhibit zoning and twinning. In some parts
plagioclase is intensively altered into clay. From mafic minerals is present pale brown augite,
which is mainly altered and replaced by chlorite or calcite. Quatz grains are observed in thin
sections (in amount 5-40%). Ore minerals are scattered as dust or grains, sometimes they

form small accumulations (fig. 11).
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In the same rock ssamples collected from or nearby the mine workings is clearly observed
that they are hydrothermally altered. Such style of alternation is common in sulfide ores as a
result of oxidation and chemical dissolution. Ander the water, oxygen and carbon dioxide
impact accumulation of iron oxides and hydroxides takes place on the surface. The rocks are
strongly fractured. Fractures are filled by veins of quartz, chlorite and quartz, calcite and

quartz and calcite. All of them are sulfidized.

In the vicinities of the Dogurashi II site columnar jointed dyke (fig. 12) crops out which also is
exposed on the ground road. The rock is grey, dense and medium grained. Grains are evenly
distributed in the rock. The description of the sample Dor 39/17 revealed that the rock is

diabase with interstitial texture where augite and labradore form ophitic grouths (fig. 13).

Figure 12. Diabase dyke at Dogurashi II.
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Figurel3. Photomicrograph of diabase a. xpl; b. ppl X40

Melanocratic (blackish) fresh rocks with greasy luster were observed in Opitara environs.
According to petrographic descriptions these are heperthene (rombic pyroxene) basalts (thin
sections Op 1/17, Op5/17, Op6/17, Op27/17). These hepersthene fresh basalts have potphyry
texture with hyalophilitic texture of the groundmass. The latter comprises microliths of
plagioclase, magnetite grains and greenish-brown glass. The phenocrysts in the rock are
represented by plagioclase of labrador-bithovnite series and rombic pyroxenes — hypersthene

and enstatite (fig. 14).

Figure 14. Photomicrograph of a fresh Hypersthene basalt a. xpl-x40 b. ppl-x100

The same hyperthene basalts are the samples Op3/17, Op4/17, Op4'/17, Op24/17,
Op25/17,0p26/17,0p27/17 but they are affected by alteration: plagioclase is altered to clay,
pyroxenes are opacitized and carbonatized. Accumulations of ore minerals are well-observed
as well (fig. 15). It should be emphasized that all 3 mine workings in Rtkhmelebis-gele gorge

are constructed in this rock.
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Figure 15. Photomicrographs of hydrothermally altered hyperthene basalt X40.

In the Dogurashi and Opitara areas in the stratigraphically way-up section silicified volcanic
bodies grade into quartz sandstones (thin sections Dor 16/17, Dor 17/17, Dor 34/17, Dor
35/17, Dor 37/17, Dor 41/17, Dor 44/17; Dor 47/17; Dor 51/17; Dor 52/17, Lp10/17, Lp11/17;
fig. 16). In the thin sections Dor 45/17 and Dor 46/17 from the location Namarilevi near the
exposures of old barite mine workings high concentration of ore minerals was detected.
Isotropic cubic crystals of pyrite are fairly well-observed (Dor 46/17, fig. 17.). Rather long mine

working is driven in Upper Jurassic sedimentary rocks strata at Lachepita — sample Lp14/17.

Figure 17. a) Photomicrograph of rich in iron oxides sandstone, ppl

b.) photomicrograph of quartz sandstone with pyrite, ppl, x40.
During our expeditions barite, calcite and quartz veins from Dogurashi and Opitara-
Lachepita areas were sampled (Dor42/17, Dor43/17, Lp7/17., Lp8/17, Lp12/17; fig. 18) as well.
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Figure 18. Photomicrographs of barite and calcite veins, xpl. x40

In the environs of the river Shavgele near the village Opitara basalts are cross-cut by
silicified porphyry rock body - Op23/17 (fig. 19.). Its contacts with the host rock are strongly
altered (Op20/17, Op21/17, Op22/17) and brecciated. The spaces in quartz veins are filled

with secondary minerals: sulfides — chalcopyrite, chalcocite, pyrite and iron hydroxides.

Figure 19. Photomicrograph of the cross-cutting porphyry rock. xpl. x40.

The results of petrographic studies enable to assume that the rocks of Middle and Upper
Jurassic “porphyritic” suite in Lechkhumi region are represented by pyroxene basalts, spilites
and quartz-keratophyres and sandy-clayey sediments. These rocks are cross-cut by diabase
and silica flooded porphyry rock bodies affected by phylic, argillic and carbonate alteration.
Mineralization is apparently spatially and paragenetically related to these Bathonian-upper
Bajocian intrusions). Our observations revealed that ores have vein, breccia and vein-

disseminated textures.

Atomic absorption spectrophotometry (AAS) assey results. From 15 selected ore mineral
samples all were assayed at the CMG laboratory using atomic absorption spectrophotometry
(AAS) on precious (Ag) and base metals (Cu, Pb, Zn, Fe) content. 5 samples from 15 were
selected from mineralized zones (Op20/17 Op22/17 Op24/17 Op25/17 Dor30/17 Dor36/17
Dor40/17 Dor49/17 Dor50/17 Dor54/17) and adjacent areas.

AAS analyses showed high grades of metal content and especially of copper, lead, zinc and

silver The results are shown in the table below (table. 1).
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Table 1: Metal assay results from ore mineral samples from the Dogurashi area analysed using atomic

absorption spectrophotometry (AAS)

Composition: elements by weight percent (except as stated)

Reference/ID Cu Zn Pb Au Ag
1 Dog030/17 0.08 0.08 0.06 0.03ppm Sppm
2 Dog037/18 <0.01 <0.01 <0.01 <0.0lppm <lIppm
4 Dog040/18(1) 2.88 0.23 0.04 0.01ppm Sppm
3 Dog040/18(2) 0.03 0.21 0.03 0.01ppm 7ppm
5 Dog045/18(1) 1.79 11.6 8.35 0.5ppm 0.01
6 Dog045/18(2) 2.12 10.1 9.8 0.02ppm 0.01
7 Dog045/18(3) 0.45 4.34 2.8 0.07ppm  0.003ppm
8 Dog046/18(1) <0.01 <0.01 <0.01 0.07ppm 2ppm
9 Dog046/18(2) 0.03 0.07 0.04 0.1ppm 10ppm
10 Dog048/17 0.02 0.01 0.01 0.02ppm  <lppm
11 Dog051/17 0.02 0.01 0.01 0.02ppm  <Ippm
12 Dog060/18 <0.01 <0.01 <0.01 0.01ppm 3ppm
13 Dog061/18 <0.01 3.34 0.05 0.01ppm 9ppm
14 Dog062/18(1) 1.34 0.07 0.06 0.02ppm  1lppm
15 Dog062/18(2) <0.01 <0.01 <0.01 0.03ppm  <lppm

Key: ppm = parts per million
< = less than

Table 1. AAS results for mineralized rock samples from Dogurashi area
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Introduction

Archaeological discoveries in Colchis have turned the land of Colchis — well known from
both Urartian and more especially Greek mythological themes such as Jason and the
Argonaut and the myth of Prometheus — from legend into reality, a reality which belongs to
the late Bronze Age at the time when iron, still rare, is beginning to be used more. The upper
reaches of the Rioni river (the Phasis river of the Greek accounts) is central to these
legendary descriptions this being the same region where a great many of the artefacts which

define or provide the evidence for the late Bronze Age culture of Colchis have been found.

Invariably these artefacts have been found by accident, many having come from hoards
(groups of artefacts buried as votive deposits) uncovered by chance as well as accidental
discoveries of single stray artefacts although many (if not all) of these may themselves
represent single artefact votive deposits. Now with the identification of the contemporary
prehistoric copper smelting sites (by the recent exploration discovery and recognition of
associated slag waste tips) in Lechkhumi, a northern mountain part of Colchis has
confirmed® this region to be one of the most prominent centres of the late Bronze Age
culture of Colchis. Our recent exploratory studies in Lechkhumi have revealed the first of
what are likely to be many late Bronze Age copper smelting sites the archaeological
excavations of which are urgent and necessary, especially given that no sites like these in this

region have previously ever been recognised or studied archaeologically.

After an initial exploratory field visit in 2011, two combined archaeological and geological
prospecting expeditions,® were carried out in 2013 and 2014 started to locate the remnants
of a scattering of prehistoric copper smelting sites (as well as the much less prominent
evidence for medieval iron smelting), plus hints of associated ore base, on either side of the
Tskhenistskali river valley. Archaeological studies on the waste debris from the sites have
now confirmed the existence of prehistoric copper smelting in this region — the earliest hints
of which came from earlier 20* century geologists although the sightings were undated. The

waste debris found at different sites was all similar — large quantities of slag and crucibles

69See: Caxaposa JI.C. 1966. Ilo3nre6poH30Bas KyapTypa yinenasbs peku Lixenuncukamu. ABroped.
nuccepr. K.u.H. Tomnucu.
0these three expeditions being funded by the Georgian National Museum.

324



fragments, plus tuyere (air delivery pipes) piece and occasional sherds of late Bronze
Age/early Iron Age pottery, occasional fragments of possible stone hammers fragments —
although the survival varied depending on which part of the site was located and how well it

survived.

The origin of the ores — outcrops, mining pits and the like — exploited on these sites has
proved more elusive partly because of the difficult topography but also the thick vegetation
cover and the probability that the accessible ores are likely to have been exhausted. Traces of
mining and the location of early ore sources and mining traces are the continuing subject of
both geological and archaeological exploration and study as part of the present project. A
combination of the ready access to fuel and the chemical reducing agent for the smelting
(charcoal/carbon in both cases) and the difficult terrain mean that we can assume the ore
sources to have been near the smelting sites. We do not yet know if mining output matched
the production of one smelting site or several but we assume that the ores were most
probably discovered by the (green staining) traces of weathered copper minerals that found

their way into local stream of which a great many are found across the mountainsides.

During the first combined geological/archaeological exploratory phase of our present project
(the three expeditions of 2011, 2013 and 2014) the first evidence for this previously
unknown copper smelting evidence (fragments of slag and crucibles) was collected, first of all
from the area of villages Zubi and Kinchkha. Initial visual examination suggested this to be
the remains of ancient copper smelting and this was confirmed by X-ray fluorescence (XRF)
spectrometry that has shown the matrix of the slag to be very rich in iron (up to 80-95 % -
most likely as iron silicate), and with some copper (usually no more that about 1-3% and
similar but variable amounts of zinc and lead).%' This is consistent with the early smelting of

chalcopyrite ores where there are also zinc and lead ores present.

This exploration and preliminary identification work has been carried out in collaboration
with our English colleague Dr Brian Gilmour (Oxford University, UK) and now forms the

basis of a memorandum of understanding officially formalized with the Georgian National

1Sulava N., Chagelishvili R., Kalandadze N., Beridze T. 2013. Newly discovered monuments of the Ancient
Iron Metallurgy: Research Perspective and Expected Outcomes//Proceedings of the 12t International Congress
of Tracology. Targoviste (Romania).
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Museum. Dr Gilmour is an experienced archaeological member of our team as well as being a
specialist archaeometallurgist who will undertake and oversee the conducting of the
necessary scientific analysis for the project and also playing a key part in ensuring the correct

and reliable scientific interpretation of the analytical results.

The early copper smelting site of Dogurashi I was selected as the first site for more detailed
archaeological research. It is located on the left bank of the river Tskhenistskali, near and
uphill from the right bank of its tributary, the Dogurashi gele (stream), approximately 7 km

north-east of Tsageri.

The selection of Dogurashi was made on the initial assessment that it seemed — on the basis
of the large quantity of slag exposed on the small mountain terrace here, as well as down the
hillside below the terrace — that this site might be quite well preserved and therefore could
yield good results for archaeological investigation. It was also easily accessible to a nearby

mountain track.

As with other prehistoric copper smelting sites recently identified (as part of this project) this
site of Dogurashi I was thought to belong to the Colchian period of tha transitional late
Bronze Age/early Iron Age (approximately 13® to 8® century BC). We now know that
previous archaeological survey work has shown there to be many copper smelting sites
scattered across the Colchian region (now western Georgia) Even though many of these were
previously (wrongly) thought to relate to iron smelting almost nothing was known of the
existence of any prehistoric copper smelting sites of this era despite some earlier hints as to

its existence which have prompted our present research work in the Lechkhumi region.

So far our archaeological and geological survey and excavation work have begun to show the
existent and extent of the prehistoric copper smelting industry of Lechkhumi, which
corresponds to the great concentration of copper alloy metal work found by accident in this
region over the past 100 years or more. This prehistoric copper smelting industry is already
known across the hilly Black Sea littoral region of Adjara, Guria and Samegrelo, but we can
now add the mountain region of Lechkhumi and the adjacent regions of Svaneti and Racha.
In addition to copper smelting in Lechkhumi we also have the first evidence for copper

artefact production in 8% to 5% century BC levels at the settlement of Tskheta/Dekhviri,
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where a casting mould was found),*? supposedly cast metal objects although so far only a
tiny part of settlements such as this in Lechkhumi have yet been investigated

archaeologically.

The results of our work will be published in both local and foreign journals which will be
another great move forwards for Georgian archaeology, the aim of which is to reveal the
early, but hidden development of our country. This in turn will also contribute to the
understanding of our early culture and the popularization of our country at a local, national
and international level. To develop tourism in this region we envisage the preservation and
display of some sites (protection with roofs of light construction plus display boards) that can

be included tourist routes.

In 2016, the Georgian National Museum and the Tsageri municipality allocated money for
conducting archaeological works in the Dogurashi village area in the Tsageri municipality,
approximately 7 km north-west of Tsageri. British colleagues Brian Gilmour and Anthony
Gilmour took part in this Georgian National Museum organised expedition of May 5-17,
2016. Archaeological research was first conducted at the site Dogurashi I (GPS: N 42° 40" 41.

07/ E 042 47' 05. 4", altitude 860 m) on a small mountain terrace above the Dogurashi stream.

An exploratory excavation area — based on our survey observations (mainly slag occurrence)
— was laid out and investigated. Altogether the area we investigated included several
interlinked trenches over an area comprising about 100 square metres in total. Stratified
archaeological layers and other associated contexts were found to vary in thickness
approximately within the range 1.0 m. to 2.5 metres. Within the excavation areas these were
completely excavated. As usual all archaeological contexts were excavated in stratigraphic
sequence and all the stratigraphic relationships were drawn, photographed and accurately
recorded using both graphic and electronic formats. Small (4 x 2 m.) test trenches were made
in the peripheral parts to determine the surviving extent of this smelting site. These were
supplemented by geophysics (magnetic susceptibility and gradiometry/magnetometry) to

make sure the site extended no further.

662Sakharova I., Results of the work of the 1970-71 Lechkhumi archaeological expedition, Matsne (series of
History) N3. Tbilisi, 1976, pp. 90-104; Sakharova I. Sulava N., 2014, Ttskheta settlement (results of the work of
the 1970-1971 Lechkhumi archaeological expedition), WTSHM, I, Tbilisi, pp. 67-86.
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During the course of excavation analytical samples for interdisciplinary research and
identification were also collected (for instance for slag and ore analysis, study of smelting
related crucible fragments, radiocarbon dating and so on). It is also hoped that
palynological/pollen analysis and the study of bulk samples for paleobotanical and
paleozoological may be possible. This will also require further study of the surrounding area
(particularly boggy places) where evidence of the prehistoric pollen record may be better
preserved. It is envisaged that this work will need to be carried out in a number of specialist
laboratories depending on what is possible, including much work to be carried out by our in
Britain by our colleagues there. Their laboratory studies will including compositional study —
mainly using energy-dispersive X-ray fluorescence (XRF) analysis and optical microscopy
and also, where possible, scanning electron microscopy (SEM). Overall the results of our
studies on material from Dogurashi I, as well as from other copper smelting sites in
Lechkhumi will be compared with the many other contemporary copper smelting sites that
have been located across the late Bronze age territory of Colchis (western Georgia) and this

will allow us to determine the place of Dogurashi in Colchian culture.

Our archaeological work at Dogurashi is fully consistent with Georgian law on cultural
heritage protection and will give us new information about the site that will enrich Georgian
culture. Movable archaeological remains (artefacts) discovered during this archaeological
work will be processed ,,in-house” in Tsageri and placed in the care of the Tsageri Historical

Museum where the conditions for their protection will be properly ensured.

As would be expected during the excavation, all stratigraphical relationships were
determined and recorded in detail so as to achieve as complete as possible record of the
prehistoric copper smelting activities here. Thus what remained of the sequence and nature
of the copper smelting activities on this site were recorded, and subsequent laboratory
processing of analytical and dating studies (both in Georgia and Britain) will contribute
towards the understanding of the site and its place in regional prehistoric archaeology.
Complete documentation (diaries, photo material, architectural measurements and sketches,
plans, cuts) of the fieldworks were prepared. Future strategy of working on the site was also

determined.
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Dogurashi I3 was situated right at the south-east edge of the small mountain terrace here,
above the edge of the ravine sloping steeply down to the Dogurashi stream 30 metres below.
Before excavation was begun the immediate area was subjected to visual inspection. And the
entire slope, found to be covered with pieces of slag of various sizes and fragments of very

coarse fabric grey crucible dumped from the smelting site above.

Dogurashi 2014.

In total seven adjacent or interconnected trenches were laid out and excavated in the study
area (occupying 88 square metres). In most cases the baulks separating the excavation areas
were removed once the stratigraphic relationships between them were determined and

recorded.

In each trench excavation was begun by the removal of a relatively thin upper layer of
unstratified/disturbed surface material or ,,topsoil”. Much of this area next to the edge of the
terrace was occupied by the remaining undisturbed smelting waste dump which could be

seen spilling down the hill slope here. Much of this consisted of slag which varied between

63Since there are other similar sites in the neighbouring territory, we called this site ,,Doghurashi I”. was the
designated name for this site because it was the first site in the vicinity to be identified in 2014 but others were
known or suspected to exist and they and these are already being designated Dogurashi II and so on.
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complete, very roughly plano-convex cakes or more amorphous flattish lumps down to dirty
black, gravelly material. Mixed with the slag were a great many broken fragments of very
coarse grey crucibles many of which were part vitrified with a very porous appearance on
the inside. There was also much poorly preserved charcoal-like, ashy material plus some
tuyere (air delivery pipe) fragments, some partially burnt clay possibly relating to nearby

furnace remains — but not much else.

The terrace was both relatively small and sloped downwards unevenly but overall with an
approximate 15-20 degree inclination. The first 2.0 x 2.0 metre trench lay close to the edge of
the terrace and directly over the remaining slag dump. At the south-east was the thickest
concentration of slag, crucible and other burnt debris approximately 0.5 metre or more deep.

Towards the N-W side of the trench much of this material was also caught up in tree roots.

This trench was extended and eventually occupied an area 6.0 x 5.0 metres in extent.
Towards the west side of this trench the slag dump was deeper — approximately 1.0 metres —
and sloped away towards the terrace edge. Although this waste dump was very mixed, and
relatively uniform, some traces of individual tips could be discerned in places marked by
lenses of paler clayey/loamy material up to 20 cm. thick in places, which possibly came from
the demolished remains of furnaces/hearths or some internal levelling relating to the area of
the terrace where smelting of related operations were carried out. Beneath the waste tip the
natural sub-soil appeared to consist of the same paler, buff coloured clayey/loamy material

already mentioned.

From all this it would appear that there were two main phases of smelting on the terrace
here possibly separated by some remodelling/reorganisation of the site from which the lenses
of buff coloured clayey/loamy material separating the upper and lower parts of the waste tip.
It is possible that these two periods of use were separated by a period of abandonment but

too little survives to confirm this impression.

Within the trench owards the eastern side of the terrace part of the cut, some fragments of
stonework — possibly relating to furnace or heath structures — were uncovered. Very close to
the edge of the slag dump began and this sloped downwards to the east where, as further

west, it consisted of mixed, mainly slaggy waste, both larger complete cakes down to gravelly
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debris plus many grey crucible fragments with some bits of tuyeres and other mixed burnt

debris. This material was continuous with that exposed further west.

In total it was possible to discern up to about four separate main layers or dumps of slaggy
waste debris — separated by paler clayey material — possibly indicating four periods of
smelting activity across this part of the terrace®*). However so far it would appear that there
were two main periods of used, possibly subdivided by sub-phases which involved perhaps

some rebuilding of furnace/hearth structures with a continuous period of use (Fig. 1-9).

The second trench (Area 2) was laid out and excavated on the upper west side of Area 1 and
was (initially) separated from the first trench (Area 2) by a 0.5m. wide baulk. To start with

this measured approximately 2.0 by 2.5 m.

On the south side next to the edge of the terrace some stonework appeared at a depth of 20-
30 cm. — starting with a large stone (60 x 50 x 40 cm.), located almost on the edge of the
terrace — then a row of less large stones running (west to east) down from the north side.
These stones lay next to the edge of the terrace and had been placed on and partially within,
a layer of yellow/buff coloured clayey loam which would appear to be re-deposited natural
clayey subsoil. This material was sealed by a charcoal rich layer that itself was buried by slag-

rich waste debris.

This trench was then extended towards the north-east by an extra 3.0 m. x 4.0 m. then the
row of stones and the yellow/buff coloured loamy material on which they were placed was
removed to reveal another thick slag-rich layer together with crucible and burnt stone
fragments together with decayed charcoal and a few pieces of tuyere including one larger
fragment. This thick dump of waste material also filled a 1.5m. x1.7m. hollow area

underneath within which was one large boulder-like stone.

On the east side of this areas there was single largish piece of tuyere (air supply pipe near the
mouth of what may have been the remains of a destroyed furnace or hearth. At this stage it
was difficult to see what form this hearth might have taken but it seemed unlikely to have

been a furnace because the lack of evidence for intense burning that would have been

64]t is planned to continue archaeological work.
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expected for that. One idea at the time was that it might have been similar to a form of
medieval or post-medieval furnace from Racha®> but this now seems unlikely, especially in
view of the lack of burning. It should also be noted that a few the small parts of possibly
medieval ceramics found in the upper levels of the site here but this material came from near

the present surface and looks to be intrusive and unreliable (Fig. 10-19).

Trench 3 was laid out on the south-west side of trench 1, extending this by 6.0 metres.
Removal of most of the topsoil exposed a line of four which appeared to belong to a feature,
possibly relating to a hearth or working area relating in some way to the smelting here but
no further interpretation was possible at this stage. The full extent of this feature was
unknown at this stage but the dimensions of the exposed area were 2.0m x 2.0m. The topsoil

covering this area was variable but up to 0.5m in depth (Fig. 20).

Trench 4 was laid out as a 2.0 m. x 5.0 m. area uphill (on the north-east) side of trenches 1
and 2, and at a distance of 3 m. from the trench 1(Fig. 21) but this trench was relatively
barren and was clearly outside the working area of the smelting site here. However some slag
was found in the buff clayey loam dug from this area and it is possible that we are near the
edge of an earlier phase of the smelting site that was remodelled but nothing mare appears to

survive of this.

Trench 5 was laid out over a 2.0 m. x 3.0 m area higher up on the back of the terrace on the
north-east side above trench 1 from which it was separated by a baulk 0.5 m. thick. Little
found in this area apart from redeposited yellow/buff clayey loam except a fragment of
tuyere and a thin black lens of decayed charcoal towards the south-east corner of the trench,

at a depth of 80 cm below the surface.

Trench 6 was laid out over a 2.0 m. x 3.0 m. area next to trench 1 (and on its N-W side), and

separated from it by a 0.5 metre wide baulk. This trench was aimed at determining whether

665XaxyranmBuand [.A. 1987. IlpousBoacTBo Kese3a B JpeBHed Kosxupe. puc. 67, Toumucy.
Khakhutaishvili D. 2009. The Manufacture of Iron in Ancient Colchis, Oxford.
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the smelting site extended this far into the terrace but it was found to be largely barren thus

the smelting did not extend this far.

Trench 7 was laid out over a 3.0m x 3.0m area on the north-east side above, and 10m from,

trench 1. Again little was found and this area is clearlywell outside the smelting area.

Thus, during the archaeological season of 2016, the Lechkhumi archaeological expedition
(studying the prehistoric metallurgy of this region) was focussed on investigating the copper
smelting remains at Dogurashi 1. On the basis of the similarity of the smelting residues with
this found earlier across western Georgia, this site was still believed to date to the transitional
late Bronze Age/early Iron Age despite the discovery of probably medieval pottery in one

unstratified level on this site.

Seven exploratory trenches (83 m.?) were made to investigate this site which seems strangely
to have occupied a small area at the south east end of this already small terrace. No furnace
or roasting hearth has yet been found although the excavations were not completed this
year. Despite this approximately 8.0 cubic metres of slag were excavated, mostly in the
extended trench 1. It is clear that this volume of slag — which must have consisted of some 20
cubic metres or more in total must relate to the output either of one furnace used (and
rebuilt) repeatedly, or several periods of smelting furnace, or both. The excavations at this
site were not completed this year and further archaeological seasons are required.
Compositional and optical analysis of samples of copper smelting waste residues from the site
are to be analysed in Oxford by our British partner and consultant, Dr Brian Gilmour who
this year also collected charcoal samples from two stratigraphically sealed locations, and

these will be submitted for radiocarbon dating.
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Record of photographic and site drawings:

Fig. 1. Before the excavations

Fig. 2. Dogurashi I, trench 1. after the
removal of humus.

Fig. 3. Dogurashi I, trench 1, the first
layer (black).

Fig. 4. Dogurashi I, trench 1, the first
layer (slag, black).
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Fig. 5. Dogurashi I, trench 1, the first
layer (slag and black gravel-like
material).

Fig. 6. Dogurashi I, trench 1, the first
layer (black and yellow).

Fig. 7. Dogurashi I, trench 1, south-
west corner.

Fig. 8. Dogurashi I, trench 1, view
from the west.



Fig. 9. Dogurashi I, trench I, view
from the east.

Fig. 10. Before the excavations,
Dogurashi I, trench 2.

Fig. 11. Dogurashi I, trench 2
(appearance of the layer with
charcoal)
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Fig. 12. Dogurashi I, trench 1 and 2
(top levels)

Fig. 13. Dogurashi I, trench 2 (clay
tuyere in the section)

Fig.14. Dogurashi I, trench 2 (clay
tuyere in the section)
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Fig. 15. Dogurashi I, trench 2 (clay
tuyere in the section, plus slag heap)

Fig.16. Dogurashi I, trench 2 (clay
tuyere in the section, plus slag heap)

Fig. 17. Dogurashi I, trench 2 (slag
heap and section, from the north)
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Fig. 18. Dogurashi I, trench 2 (slag
heap)

Fig.19. Dogurashi I, trench 2 (barrow
on the slag heap)

Fig. 20. Dogurashi I, trench 3 (before

excavation)

Fig. 21. Dogurashi I, trench 3



Fig. 22. Dogurashi I, trench 3.

Fig. 23. Dogurashi I, trench 3.

Fig. 24. Dogurashi I, trench 5.
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Fig. 25. Dogurashi I, trench 5.

Fig. 26. Dogurashi I, trench 5.
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27. Dogurashi I, trench 5.

Fig. 28. Dogurashi I, trench 6.

Fig. 29. Dogurashi I, trench 6.
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List of drawings (## 1-13):
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Attachment # 3

Georgian National Museum

Report

on Archaeological Fieldwork of the 2017 Archaeological Expedition of
Leckhumi (Studying the Prehistoric Metallurgy - Dogurashi)

Expedition Leader Nino Sulava
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Introduction

Archaeological discoveries in western Georgia have given us much of the material basis or
proof for the legendary mentions of Colchis we know well from early Greek and Urartian
sources. Most famous of these are the legends of the exploratory travels of the Argonautics to
the Western Caucasus region plus the myth of Prometheus. Much of this evidence is in the
form of copper alloy artefacts, and a few of iron. This in turn also hints at the presence in
this same region of an indigenous copper smelting industry — and possibly also that of iron —

which was largely unsuspected until recently.

The identification of a prehistoric copper smelting industry in Lechkhumi, a mountainous
northern part of Colchis, as a result of exploration and prospecting, once again confirmed®®
that Lechkhumi is also among the most important metallurgical centres of Colchian copper
alloy culture which we now know covered the western Caucasian region that now forms

western Georgia.

Our exploratory studies in Lechkhumi have revealed the existence of many previously
unsuspected early copper smelting sites the further archaeological investigation — especially
excavation — of which is necessary and urgent, especially given especially given our almost
total lack of knowledge of such sites in this region. It was suspected from the outset that the
copper smelting sites were the remains of a copper production industry that lay behind
accidental discoveries of large numbers of late Bronze Age artefacts that indicate the

Lechkhumi region to be a central region that gave rise to the fame of Colchis.

In 2011, 2013 and 2014, prospecting expeditions, funded by the Georgian National
Museum,%’ uncovered the remnants of a scattering of prehistoric copper smelting sites (and
some evidence for classical and much later — mainly late medieval - iron smelting) in the

general vicinity of the river Tskhenistskali. Further archaeological study of the samples of

666See: CaxapoBa JI.C. 1966. [lo3aHe6poH30Bas KyJIbTypa yuiejbs peku LixeHucukanu. ABToped.
JHCCePT. K.M.H. TOUIUCH.
%7In which our English colleague, Professor of Oxford University, archaeometallurgist Brian Gilmour took part

on the basis of a memorandum officially formalized with the Georgian National Museum, who will ensure
conducting the analyzes (which are performed using expensive special equipment), necessary for a proper

scientific interpretation of the discovered materials.
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remains collected during the exploratory survey work (mainly fragments slag and coarse
fabric crucibles), confirmed the existence of a prehistoric copper smelting industry. From the
beginning of the project the need to determine the origin of the copper ores supplying this
industry was realised and the search for early copper ores and related mining traces also
made a priority. Thus from the outset this project had a cross disciplinary — dual

archaeological/geological — research design.

This research design has had a series of problems to solve and consequently several aims. One
of these is the question as to whether or not the copper that was smelted in Lechkhumi was
simply made for local consumption, or whether it was intended to form part of a larger scale
and more complex industry that involved a trade network for which the export of copper

was a part.

During the first combined geological/archaeological exploratory phase of our present project
(the three expeditions of 2011, 2013 and 2014) the first evidence for this previously
unknown copper smelting evidence (fragments of slag and crucibles) was collected, first of all
from the area of villages Zubi and Kinchkha. Initial visual examination suggested this to be
the remains of ancient copper smelting and this was confirmed by X-ray fluorescence (XRF)
spectrometry that has shown the matrix of the slag to be very rich in iron (up to 80-95 % -
most likely as iron silicate),®® and with some copper (usually no more that about 1-3% and
similar but variable amounts of zinc and lead).®° This is consistent with the early smelting of

chalcopyrite ores where there are also zinc and lead ores present.

In 2016, the Georgian National Museum and the Tsageri municipality allocated money for
conducting archaeological works in the Dogurashi village area in the Tsageri municipality,
approximately 7 km north-west of Tsageri. British colleagues Brian Gilmour and Anthony
Gilmour took part in this Georgian National Museum organised expedition of May 5-17,

2016. Archaeological research was first conducted at the site Dogurashi I (GPS: N 42° 40" 41.

¢8Sulava N., Chagelishvili R., Kalandadze N., Beridze T. 2013. Newly discovered monuments of the Ancient
Iron Metallurgy: Research Perspective and Expected Outcomes//Proceedings of the 12 International Congress
of Tracology. Targoviste (Romania).
6%Sulava N., Chagelishvili R., Kalandadze N., Beridze T. 2013. Newly discovered monuments of the Ancient
Iron Metallurgy: Research Perspective and Expected Outcomes//Proceedings of the 12% International Congress
of Tracology. Targoviste (Romania).
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07/ E 042 47' 05. 47, altitude 860 m) on a small mountain terrace above the Dogurashi stream
In 2016, the Georgian National Museum and the Tsageri municipality allocated money for
conducting archaeological works in the Dogurashi village area in the Tsageri municipality,
approximately 7 km north-west of Tsageri. British colleagues Brian Gilmour and Anthony
Gilmour took part in this Georgian National Museum organised expedition of May 5-17,
2016. Archaeological research was first conducted at the site Dogurashi I (GPS: N 42° 40" 41.

07/ E 042 47' 05. 47, altitude 860 m) on a small mountain terrace above the Dogurashi stream.

An exploratory excavation area — based on our survey observations (mainly slag occurrence)
— was laid out and investigated. Altogether the area we investigated included several
interlinked trenches over an area comprising about 100 square metres in total. Stratified
archaeological layers and other associated contexts were found to vary in thickness
approximately within the range 1.0 m. to 2.5 metres. Within the excavation areas these were
completely excavated. As usual all archaeological contexts were excavated in stratigraphic
sequence and all the stratigraphic relationships were drawn, photographed and accurately
recorded using both graphic and electronic formats. Small (4 x 2 m.) test trenches were made
in the peripheral parts to determine the surviving extent of this smelting site. These were
supplemented by geophysics (magnetic susceptibility and gradiometry/magnetometry) to

make sure the site extended no further.

Finally, it was noted in the field report for 2016, that during the course of the excavation
season analytical samples for interdisciplinary research and identification were also collected
(for instance for slag and ore analysis, study of smelting related crucible fragments,
radiocarbon dating and so on). It is also hoped that palynological/pollen analysis and the
study of bulk samples for paleobotanical and paleozoological may be possible. This will also
require further study of the surrounding area (particularly boggy places) where evidence of

the prehistoric pollen record may be better preserved.

It is envisaged that this work will need to be carried out in a number of specialist laboratories
depending on what is possible, including much work to be carried out by our in Britain by
our colleagues there. Their laboratory studies will including compositional study — mainly

using energy-dispersive X-ray fluorescence (XRF) analysis and optical microscopy and also,
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where possible, scanning electron microscopy (SEM). Overall the results of our studies on
material from Dogurashi I, as well as from other copper smelting sites in Lechkhumi will be
compared with the many other contemporary copper smelting sites that have been located
across the late Bronze age territory of Colchis (western Georgia) and this will allow us to

determine the place of Dogurashi in Colchian culture.

Seven exploratory trenches (83 m.?) were made to investigate this site which seems strangely
to have occupied a small area at the south east end of this already small terrace. No furnace
or roasting hearth has yet been found although the excavations were not completed this
year. Despite this approximately 8.0 cubic metres of slag were excavated, mostly in the
extended trench 1. It is clear that this volume of slag — which must have consisted of some 20
cubic metres or more in total must relate to the output either of one furnace used (and
rebuilt) repeatedly, or several periods of smelting furnace, or both. The excavations at this
site were not completed this year and further archaeological seasons are required.
Compositional and optical analysis of samples of copper smelting waste residues from the site
are to be analysed in Oxford by our British partner and consultant, Dr Brian Gilmour who
this year also collected charcoal samples from two stratigraphically sealed locations, and

these will be submitted for radiocarbon dating.

A few months later the results of the radiocarbon analysis results from Oxford confirmed
that the copper smelting site of Dogurashi I was operating at least during the period of the
13® to 9t century BC. When possible more copper smelting sites in Lechkhumi will be dated
this way but we now have confirmation that our preliminary dating of the sites as belonging
to the late Bronze Age was correct. This industry may have started earlier and continued into
the early Iron Age and we anticipate that further radiocarbon dating will help to determine
when the industry started and when it ceased. We are continuing to look for then date any

early mining traces
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Archaeological excavations and related research on Dogurashi I in 2017 were funded by the

Rustaveli Scientific Foundation,*”? and this season of work was conducted from September 26

to October 15 inclusive (Fig. 1, pict. 1, 2, 3, 4).

Fig. 1. Dogurashi I - before the beginning of
excavations in 2017.

The work on the trenches 1, 2, 4, 5 was continued although these separate areas were merged
by the removal of the pre-existing baulks.®”! The overall excavation area was also enlarged
and new trenches (8 and 9) were laid out and begun. Our goals during 2017 was to continue
the archaeological work started in 2016 and to investigate the puzzle of the missing furnaces
across the site, and to increase the excavation area if necessary, collect materials for further

scientific analysis and, finally, determine the stratigraphy and chronology of the site.

Once the baulk between trenches 1 and 2 was removed (Fig. 2, image 3) it became clearer
that burnt slaggy debris visible across this area may represent backfilled material filling and
sealing the remains of a furnace or heath occupying much of trench 2 (fig. 2). Similarly, large
pieces of slag that appeared under the baulk removed between trenches 1 and 5 (Fig. 3, 4,
image 5), plus fragments of clay tuyere (air delivery) pipe found in the south-west corner last
year most probably all represent back-filled smelting debris overlying the same furnace or

hearth remains occupying much of trench 2.

60Research grant project of the Rustaveli National Science Foundation ,,The Origin and Development of
Metallurgy in Mountainous Colchis: New Discoveries, Studies and Prospects” (# 217128), 09.12.2016. Principal
investigator — Nino Sulava, Doctor of Historical Sciences.

¢1During the archaeological work of the next year, the report will be compiled in accordance with squares,
since we already have topographic data and trenches will be combined.
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Fig. 2. Baulk between trenches 1 and 2.

Fig. 3, 4. Baulk between trenches 1, 4 and 5, with pieces of slag under the baulk.
In order to define the area and limit of slag distribution we excavated a 1.5 x 3.0 m. trench
(trench 9) on the western edge of the trench 1. The limit of the slag dump was found to be
1.5 m. from the edge of the trench 1, and the depth of the layer dump was up to about 1 m.
Most of the slag in the dump was fragmentary but it varied from small burnt, black gravel-
like material up to complete slag cakes of which there were at least 30 in this area alone (Fig.

5, 6 and 7; images 9 and 11).

Fig. 5. Trench 9.

Fig. 6. Trench 8.
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Fig. 7. Whole pieces of slag from the trench 8.

Fig. 8. Southern extension to trench before the
excavation. A 4.0 m. x 4.0 m. extension was then
added to the south side of trench 2 and extending
up to the present edge of the terrace (Fig. 8,
image 3). A 50.0 cm. wide baulk was left between
the trench 2 and this extension across which
various slag and stone fragments, some quite
large, were already visible on the surface.

Trench 2 lay at a distance of 1 m. from the edge of the terrace. At the south west edge of the
terrace a concentration of largish stones was already visible sealed by a layer of stony,
yellowish loamy material. This layer lay at depth of 20-25 cm. below the more humic topsoil

and it continued in extent for approximately 3.0 metres; the depth at the trench at the edge

of the terrace being 60-65 cm. (Fig. 9).

M

PRl L
Fig. 9. Trench 9 at the

o

edge of the terrace.

After removing a baulk between trenches 2 and 5, some fragments of crucible and slag

appeared at a depth of 60-70 cm.
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On the upper continuation of the trench 2, in a feature on the edge of the ravine — the
function of which has not yet been defined — a fragment of clay tuyere (air delivery pipe) as
well as fragments of crucible were found on the edge of what appeared to be part of the
remains of a hearth.¢? A further 0.5 m. extension was made to south-west of trench 2 at the
edge of the terrace. This exposed fragments of crucible and similar smelting debris which
formed part of the fill of a feature beneath which a reddened clayey mass became visible.
This feature is aligned to the south-west but then turned a corner and continued northwards

as a line of stonework although at this stage it was difficult to interpret.

Thus, the situation of the trench 2 is as follows (Fig. 11, image 8): nearer the edge of the
terrace much of the trench is occupied by a feature which extends beyond the south-west
limit of the trench. Towards the western end a reddened clayey layer is visible at the base of

the feature. Lines of stones forming a south-western corner to this feature were also exposed

by the work here this season.

Fig. 11.

After partial removal of the fill of the feature in the trench 2 (over an area approximately 2
m. long) a reddened layer was exposed, and this contained burnt material with charcoal
above which were sherds of Colchian period ceramics, fragments coarse crucible furnace plus
slag. Excavation was then stopped and this area was left and covered ready for further

excavation next year (Fig. 12 and 13; images 9 and 11).

672Desk-based work (graphic and photographic recording, and documentary recording of ceramic and other
evidence) on identified archaeological materials will be carried out in the Tsageri Historical Museum, and
analyses using non-destructive X-ray fluorescence apparatus (XRF), as well as analyses of other types and
determination of dates will be conducted in Oxford.
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Fig.12. Trench 2 after partial removal of the
barrow.

Fig. 13. Charcoal-rich layer with fragments of
Colchian ceramics, crucible and slag above it.

Fig. 14. Baulk between trenches 4 and 5.

Between trenches 4 and 5 a baulk was removed, during which a circular area 1.0 m. in diameter
of black carbonaceous material (Fig 14, pict. 7) was exposed at a depth of about 50-60 cm.

Centrally in trench 4, at a depth of about one meter, patches of fine black charcoal-like
material up to 10.0-15.0 cm. across were uncovered (Fig. 15) and again the lay on a yellow
clayey layer. This seemed too wide, and too little reddened for a furnace but could well be a
large hearth, possibly for ore roasting.
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Fig. 15. Black patch in the middle of the trench 4.

Excavation in trench 5 exposed a roughly circular area approximately 1.0 m. to 1.2 m. across,
enclosed by medium-sized stones set in yellow clayey loam (Fig. 15), within which was a layer of
fine black burnt material (near where in 2016, clay tuyere pipes were found towards the north
side of this trench). Here, at a depth of 80-100 cm, fragments of crucible, slag and charcoal rich

burnt debris were found following a one metre northerly extension to the trench.

Trenches 4 and 5 were then amalgamated after which the maximum dimensions were 4.1m.
x 2.3 m. The underlying yellow clayey loam (possibly the sub-soil here) formed a continuous
base which continued into the trench 2 and beyond. Fragments of fired clay tuyere (air
delivery) pipes, crucible, slag and other burnt debris were continuous with the similar debris
found near the base of trench 2 towards the west. To the east side of trench 4 lay trench 8

which measured 3.0 m. x 4.0 m. (Fig. 16, pict. 9, 11).

Fig. 16. Trench 8.

Thus, the main results of the expedition of 2017 are as follows: the excavation area was
increased and deepened, the working smelting related area was further investigated to
examine possible evidence for hearths or furnaces. More smelting related waste debris and a

few sherds of prehistoric Colchian related ceramics were found across all the areas where
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similar material was noted in 2016 and beyond. This included fragments of copper related
smelting slag, crucible and tuyere fragments together with some sherds of typical Colchian
style (domestic) ceramics which support a date for this copper smelting industry in the
transitional Late Bronze Age/early Iron Age. Samples of charcoal from secure sealed contexts
were also taken for dating at the Oxford radiocarbon dating laboratory. Ore-bearing rocks
were also discovered during continued geological survey work both in the vicinity of
Dogurashi — as well as in the surroundings of Opitara some 10 km. to the south .67 Samples

from this material were also taken for analysis.

Thus archaeological and geological survey and investigation in the Lechkhumi region is
continuing to provide much more key evidence for a previously largely unknown and
unrecognised but important mountainous northern region for the Colchian copper
production industry of the late Bronze Age. Although many aspects of this industry remain
to be discovered and understood it was clearly both important and extensive, and in addition
to Lechkhumi it is known extended from neighbouring parts of Racha, Svaneti and

Samegrelo across Guria to Adjara in the south.

Future aims. The cross disciplinary — archaeological and geological — investigation of the
previously unknown late Bronze Age copper smelting industry of Lechkhumi will be
continued. This will include the important related study of prehistoric metalworking
remains found at the settlement of Tskheta-Dekhviri (tentatively dated 8% to 5% centuries
BC by comparative ceramic dating) where a mould was found®* which related to metalwork

casting.’”

The final goal is to publish the results of the work in both local and foreign journals. This
will be another great achievement of Georgian archaeology, which serves to reveal and
provide new evidence for the early development of our country — its archaeology and culture

hitherto buried in the ground and therefore unknown. This in turn will contribute to the

73by the geologists involved in the project (T. Beridze, R. Chagalishvili)

674 Sakharova I., Results of the work of the 1970-71 Lechkhumi archaeological expedition, Matsne (series of
History) N3. Thilisi; Sakharova 1.1976: 90-104; Sakharova I., Sulava N. 2014. Ttskheta settlement (results of the
work of the 1970-1971 Lechkhumi archaeological expedition). WTSHM, I. Thilisi. pp. 67-86.

675 See: Sulava N. 2014. Prehistoric metallurgical exhibits of the Tsageri Historical Museum. WTSHM, I. Tb. p. 35;
Sakharova ., Sulava N. 2014. Ttskheta settlement (results of the work of the 1970-1971 Lechkhumi archaeological
expedition), WTSHM, I. Thilisi. pp. 73-74.
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popularization of our country and tourism in an otherwise neglected part of our country.
This will be further progressed by the preservation and display of sites for instance by the
provision of protective roofs (of light and relatively inexpensive construction) and

explanatory display boards all of which can be included in tourist routes.

Samples to be analyzed (radiocarbon, etc.), necessary for laboratory-based interdisciplinary
research, were taken from the site and will be processed by our British colleagues. This will
mainly take place using energy-dispersive X-ray fluorescence (XRF) analysis and optical
microscopy, and will also involve a comparison with similar analytical studies on copper
smelting waste debris (and metalwork) where possible from comparable Colchian periods
sites from elsewhere in western Georgia. This should ultimately allow us to determine the
place of Dogurashi and other late Bronze Age copper smelting sites, and related material
across Lechkhumi, in contemporary Colchian culture. The archaeological and geological
work carried out at Dogurashi — and planned for other similar Lechkhumi sites — are fully
consistent with Georgian law on cultural heritage protection as well as giving us important
new information both about the site and the overall prehistoric copper smelting industry of
this region. Archaeological artefacts discovered as a result of archaeological work here have
been and will continue to be processed ,,in-house” and ,,on-the-spot” at our archaeological
base as part of each seasons work ¢¢ and then placed in the collection of the Tsageri
Historical Museum where the conditions for their protection will be provided and ensured

on a permanent basis.

All archaeological work — at Dogurashi and elsewhere in this region — has involved and will
continue to involve, the highest standards of stratigraphical (reverse chronology) excavation
and recording. This will be processed and written up — incorporating the results of all
subsequent scientific analytical research as well as radiocarbon dating. Thus the full cultural
significance of all the findings from excavations at Dogurashi I and similar sites and other
archaeological and geological survey and research can then be fully assessed, and form part of

the plans and strategy for future work in this and other sites in the region.

676Desk works will be carried out in the Tsageri Historical Museum in autumn of this year (as in earlier years)
and will be financed by the Georgian National Museum.
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Complete documentation (note books, context sheets, photo material, topographic, site
survey (tacheometric) measurements, architectural measurements and sketches, plans,

sections) of the field works were prepared and will be archived for future reference.

In the (100 km.?) study area two new trenches were excavated. All the trenches are so near
to each other, being sometimes separated only by baulks, that their coordinates are the same
(GPS — N 42° 40' 41. 0"/ E 042 47' 05. 4". 860 m.). Ultimately, all these trenches will be

combined and subsequent reports will be presented in accordance with an internal site grid.

At the moment there are no comparable or analogous sets of archaeological results with
which to compare the findings from the excavations at the prehistoric copper smelting site of
Dogurashi I. So far as of the end of the archaeological season of 2017, the volume of slag
excavated here is in total about 10-15 m3, which may have been the by-product of several
furnaces although none have been identified (Fig. 17, 18). The nearest we have is a wide flat

burnt area that may have been used for ore roasting.

Many fragments of coarse grey crucibles, slag pieces, tuyere pipe fragments, and some sherds
of domestic Colchian period ceramics have been found and will be studied, recorded and
reported on in due course. Samples of some of this material - as well as charcoal for
radiocarbon dating - have also been taken for compositional analysis®”’. This will help us in

obtaining proper information from the area we have excavated, both in terms of dating the

site and its final interpretation.

Fig. 17. Pile of complete slag cakes.

¢7which will be done by our British partner and consultant archaeometallurgist, Dr Brian Gilmour.
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Fig. 18. A single, complete roughly plano-
convex slag cake (upside down in this view).
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Introduction

Archaeological discoveries in western Georgia have given us much of the material basis or
proof for the legendary mentions of Colchis we know well from early Greek and Urartian
sources. Most famous of these are the legends of the exploratory travels of the Argonautics to
the Western Caucasus region plus the myth of Prometheus. Much of this evidence is in the
form of copper alloy artefacts, and a few of iron. This in turn also hints at the presence in
this same region of an indigenous copper smelting industry — and possibly also that of iron —

which was largely unsuspected until recently.

The identification of a prehistoric copper smelting industry in Lechkhumi, a mountainous
northern part of Colchis, as a result of exploration and prospecting, once again confirmed®®
that Lechkhumi is also among the most important metallurgical centres of Colchian copper
alloy culture which we now know covered the western Caucasian region that now forms

western Georgia.

Our exploratory studies in Lechkhumi have revealed the existence of many previously
unsuspected early copper smelting sites the further archaeological investigation — especially
excavation — of which is necessary and urgent, especially given especially given our almost
total lack of knowledge of such sites in this region. It was suspected from the outset that the
copper smelting sites were the remains of a copper production industry that lay behind
accidental discoveries of large numbers of late Bronze Age artefacts that indicate the

Lechkhumi region to be a central region that gave rise to the fame of Colchis.

The identification of prehistoric copper smelting sites in Lechkhumi, a mountainous part of
Colchis, as a result of exploration in 2011, 2013 and 2014, has confirmed an initial suggestion
expressed in the 1960s,5° that Lechkhumi is also among the most important metallurgical
central regions of the Colchian copper alloy culture which existed across the Colchian region

of western Georgia.

The aim of works begun some years ago was to study a number of prehistoric copper

smelting sites that we have located in different parts of Lechkhumi through archaeological

678See: Caxaposa JI.C. 1966. Ilo3gueGpoH30oBas KyiabTypa yinenabs peku llxemucuxamu. ABroped.
guccepr. K.u.H. Tounucu.
679See: Caxaposa JI.C. 1966. Ilo3gueGpoH3oBas KyiasTypa yinenabs peku llxemucuxamu. ABroped.
muccepr. K.u.H. Tourucu.
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prospecting and preliminary surveys®®® and subsequently also by means of archaeological
excavation and further archaeological and geological prospection with the added aim of
locating related ancient copper mining and ore sources. All this is really important given no
study of the copper production industry of this region has yet been even attempted and
consequently almost nothing is yet known of this important industry which should be well

known given the early legends.

As previously reported archaeological investigation of the early copper smelting site of
Dogurashi I was started in 2016.%! This site is located in Tsageri municipality, at a distance of
7 km north-east of the town itself, not far from the left bank of the river Tskhenistskali, very
near its tributary, the Dogurashi stream (GPS — N 42° 40' 41. 0"/ E 042 47' 05. 4", altitude 860
m.). The site is located on the edge of a small, slightly sloping terrace approximately 30 up a
steep slope from the stream, traces of smelting being on one side of the terrace right on the

edge of the steep slope.

The mountain side in this area is thickly wooded the predominant species being chestnut
although other species such as oak and spruce are also present. More detailed archaeological
excavations were begun at Dogurashi I in 2016, continued in 2017 and were completed this
year. Visible traces of copper smelting were located at the southern end of the terrace at the
edge of the steep slope above the Dogurashi stream. In all 9 trenches — covering almost 100
square metres, virtually the whole area where smelting remains were found — have been now

been excavated.

Much of this area was occupied by waste dump with the predominant by-product of the
smelting present being varying sized pieces of hard (but mostly quite porous) slag, which
varied between very dirty, dark gravelly material up to complete, flattish but very roughly
circular (in plan), flattish hemispherical cakes. Mixed with this were large numbers of
fragments of coarse grey crucibles and a few fragments of tuyere (air delivery) pipes, plus
other burnt debris, especially poorly preserved charcoal and small pieces of burnt clay. By

the end of this season a total of approximately 10 m3-15 m? of slag had been excavated —

680Sulava N., Chagelishvili R., Kalandadze N., Beridze T. 2013; N. Rezesidze, N. Sulava, B. Gilmour, T. Beridze,
R. Chagelishvili, Prehistoric Metallurgy in Mountainous Colchis (Lechkhumi). 2018.
%81See: Report on the Fieldwork of 2016.
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which suggested the presence of a least one or more furnaces but no heavily burnt areas

suggestive of a furnace were found.

By the end of the season the remains of a 3.5 m. long, roughly bath-shaped partially burnt
feature had been identified right near the southern end of the terrace and this has been
interpreted as an ore roasting hearth upon which a pile of mixed wood and partly crushed
ore would have been placed and allowed to burn slow the aim being to burn off some of the
sulphur present in the chalcopyrite (copper/iron sulphide) ore and making the ore more

friable and porous, ready for smelting.

The awkward placement of this apparent, roughly bath-shaped roasting hearth between the
start of slag dump and the edge of the terrace left no room for any additional furnace and no
trace of smelting activities were found further in, higher up the terrace. The absence of
topsoil over the slag tipping down from the edge of the terrace, and the lack of space for any
other additional smelting related features is indicative that the part of the original terrace is
now missing having been lost to a land slip that has removed the south-eastern side of the
former terrace. Thus an important part of the smelting site, including any furnace, now

appears to be missing.

However a small surviving area of charcoal was sealed beneath the upper part of the slag tip
just in front of the hearth area and a sample of this was found and in 2017 submitted as one
of two samples for radiocarbon dating analysis in Oxford. This charcoal gave a 94.9%
probability that the calibrated date lay within the range 1288 BC to 1118 BC and this means
that the roasting heath is very likely to have been in use during 13" to 12 century BC. It
subsequently appears to have gone out of use and to have been sealed by the edge of a later

phase slag dumping.

The second sample of charcoal for radiocarbon dating was extracted from within a large slag
block from this later phase of slag dumping. This gave a calibrated date of 1004 to 844 BC
with a probability of 95.4% thus the later phase of slag and crucible waste dumping is most

likely to have occurred either in the 10" century or the first half of the 9™ century BC.

Overall — on this basis of the radiocarbon results there is at least a century between the last
use of the probable ore roasting hearth and the later phase of copper smelting associated with

the slag dumping that post dates the ore roasting hearth.
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Geological studies (which were conducted in parallel with the archaeological investigations)

revealed ore-bearing veins and rocks in the Dogurashi area.

Overall the aim of our archaeological project work at Dogurashi I in 2018 was, as far as
possible, to complete the work here that was begun in 2016 and continued in 2017. This work
has been funded as part of a grant project of the Shota Rustaveli National Science Foundation

(SRNSF).%82 Archaeological excavations and geological explorations were both carried out.*?

The goal of our work®* in 2018 here at Dogurashi I was to complete our three year
programme, started in 2016, 2017 (Fig. 1-4). In particular we wanted to finish excavation the
area of the possible roasting hearth at the south-eastern end of the terrace and check for any
other evidence of the smelting workshop area that gave rise to the large slag tip at the edge of

the terrace very close by to the north-west.

Fig. 4.

% Fig. 3.

Fig. 1-4. ,,Doghurashi I” before the beginning of excavations.

®2Research grant project of the Rustaveli National Science Foundation ,,The Origin and Development of
Metallurgy in Mountainous Colchis: New Discoveries, Studies and Prospects” (# 217128), 09.12.2016. Principal
investigator — Nino Sulava, Doctor of Historical Sciences.

%3See.: Report on the Fieldwork of 2017.

%4The following specialists participated in the Archaeological Fieldwork of the 2018 Archaeological Expedition
of Leckhumi (Studying Prehistoric Metallurgy - Doghurashi): Head of the expedition - N. Sulava, Doctor of
Historical Sciences, project consultant - Prof. Brian Gilmour (Oxford), archaeologists - N. Rezesidze, R.
Isakadze, Geologists - R. Chagelishvili, Doctor of Geological Sciences, T. Beridze, topographer - G. Kopaliani,
field assistant - M. Tsulukidze, geophysicist - M. Cox (Oxford).
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In 2018, works began with geophysical scanning® in the territories of ,,Doghurashi I”,
,,Doghurashi II” and ,,.Doghurashi III”. Based on the data, the study area of ,,Doghurashi I”

was increased (150 m?) and the works on ,,Doghurashi II” started.

In 2018, at ,,Doghurashi I": that part of the territory next to the furnace, revealed in 2016 and
studied in 2017 (the S-O part of the main trench on the edge of the ravine), which was
represented with remnants of a course of large stones and was covered with a thick layer of
burnt adobe and charcoal, was cleaned and widened, and its function and relation to the

furnace and, in general, to the site, were defined (Fig. 5).

Fig. 5. 2017. ,,Doghurashi I”, stonework and

burnt adobe.

On the SO side of the main trench,%® on the edge of the ravine, the searching trench 1 (2018)
(2,0 x 3,0 x 2,70 m.) was made, where the geographical research had given us most of the

signals.587

%The study was conducted by a specialist from Oxford, Mark Cox, using the appropriate equipment. A
magnetometric grid of 20 x 10-12 m. was made.

6867 trenches made in 2016 were combined in 2017, and now we call it the ,,main trench”.

%7Geophysical investigation of ,,Dogurashi I” is difficult, since the territory is very sloping, and its slopes are
covered with large earth cover due to the presence of forests here. The terrace is relatively small. The
geophysical survey confirmed that the site we selected for excavation is optimal.
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Fig. 7.

Fig. 8.

Fig. 9.
Fig. 6,7,8,9. Searching trench 1 (2018).

A layer containing pieces of charcoal, slag and adobe appeared at a depth of 0,70 m. from the

present surface, on the western side of the trench (Fig. 10,11).

Fig. 10. Fig. 11.

Fig. 10, 11. Layer with pieces of charcoal, slag and adobe.

This layer is directly adjacent to the layer with barrow, excavated in 2017 (see: above Fig. 5).
When clearing the above mentioned place, the following picture was revealed: large and
medium stones were thrown into an elongated oval- shaped space (about 1,5 x 0,7 m.)
surrounded by small and medium stones from the south-western side of the trench N 1

(2018). After its gradual deepening and clearing, this space appeared to be possible a furnace,
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which was numbered - No. 2 (2018). After removing these stones, it turned out, that the
possible furnace, which was cut in a yellow clay soil in the form of a bathtub, was full of
pieces of charcoal,%® small burnt stones, pieces of slag, fragments of furnace plaster, and a

fragment of a clay pipe was left on the O side, on which a relief of snake was sculpted

(Fig. 12, 13, 14, 15).

Fig. 12, 13, 14, 15. Furnace. Fragment of clay pipe in the furnace.

This year, when clearing a burnt clay layer, excavated in 2017, the following picture was
discovered on the western side of the trench 1 (2018): a certain platform was made with a
stonework, consisting of large and medium stones (Fig. 5, 15, 16, 17, 18). Its part at the edge
of the ravine (in the S-W direction) consisted of conglomerate of these charred clays, and on

the north side of the stonework there was a pile of unburned clay.*®

%88Samples of charcoal were taken by Br. Gilmour for analysis at Oxford to determine dates.
%9Clays were found near the village of Doghurashi, in the place of Nalobiebi, 1 km east of ,,Doghurashi I”.
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Fig. 16.

Fig. 19.

Fig. 16-19. Platform made of middle-sized stones. Burnt and yellow clays.

In our opinion, the possible furnace (1 (2016)) discovered in 2016 and the possible furnace
revealed this year (2 (2018)) are parts of one system, which was arranged right on the edge of
the ravine. The thickness of burnt clays makes us think that it was a square of preliminary
ore-roasting. It is possible that there were several more furnaces in this square, which were
destroyed after the collapse of the ravine. In the process of collecting materials in this
possible furnace 2 (2018), reddened ore-bearing®® stones, fragments of slag pieces, whole
pieces of slag, pieces of charcoal, mortar-like stone tool (Fig. 19) were extracted from its

contents (as well as from the square of preliminary ore-roasting).

60Tt was taken for analysis.
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Fig. 20. Mortar-like stone tool.

Fig. 20.

The wall of the possible furnace, more preserved on the western side, was surrounded by
medium-sized stones and charred adobe. It was on the surface of these pieces of adobe that

fragments of a clay vessel were found (fig. 21, 22).

Fig. 21. Fig. 22.

Fig. 21, 22. Fragments of a clay vessel.

Control trenches were made at those points that were shown by geophysical scanning,
throughout the territory of ,,Doghurashi I”. Apart from trench 1 (2018) with a furnace,
another 6 - 1,5 x 2 m. and of various depths - were also made, but they did not bring any
result. This study convinced us that the excavation area was correctly selected from the very

beginning.
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Fig. 28.

Fig. 23-28. Trenches 3-7.

One control trench 2 (2018) was made on the main trench. It is located in the middle of the
main one, is declined from N to S,%! its width is 1,3 m, length - 4,2 m. The aim of this control
trench, as well as of the control trench made in 2017 ((1 (2017)) was to determine the
distribution limit of a layer containing ,,large pieces of slag” to the N-O side. It seems that the
northern part of the main trench was surrounded by large and medium stones,*? and the
area which was occupied by the layer with ,large pieces of slag” was located to the south-
west of it. This territory, with a depth of 1,5 m. and an area of 30 m?3, was filled with large

whole pieces of slag and a gravel-like mass of decomposed pieces of slag. It is obvious that

1]t is situated on the opposite side to the control trench 1 (2017) made in 2017, from the N-O side.

?Where we have already reached the main yellow layer. Here layers are destroyed, and ,,displaced” fragments
of the yellow layer and the layer with charcoal, as well as fragments of clay pipes and decomposed pieces of slag
mix with each other.
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collecting and storage of these pieces of slag had been done purposefully. What purpose it

served is still unclear (Fig. 29, 30). %

Fig. 30.

Fig. 29.
Fig. 29, 30. Control trench 2 (2018).

We added an area of 1,5 x 2,2 x 1,7 x 1,4 m on the O side of the main trench and on the N
side of the square of preliminary ore-roasting. It became necessary to establish the upper,
north border of the distribution of the barrow. A clay pipe exposed at a depth of 35 cm.
below the modern surface, which was filled with charcoal, and fragments of a clay vessel

appeared at a depth of 40 cm. (Fig. 31, 32).

Fig. 31. Fig. 32.

Fig. 31, 32. Platform, clay pipe.

63Qur colleagues from Oxford are going to conduct an experiment to figure out why the accumulation of these
slags could be needed.
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The late Bronze Age copper smelting site at Dogurashi I: final remarks for this report.

Thus, on the site of Dogurashi I much of the slag dump survived but the only remaining
,,operating”. or working area of this prehistoric copper smelting site was the remains of the
base of a large, roughly rectangular, bath-shaped hearth which we have interpreted as a
place used for the preliminary roasting of (pre-crushed) chalcopyrite copper ore.®** It seems
fairly clear much of the working smelting area has been lost where the south-east end of the
former terrace ahs collapsed at some point into the Dogurashi stream below. This may have
happened some (?many) centuries ago as there is now no surviving trace of this in the stream
valley below and thus we can conclude that this has now all been long since washed away by

flood water or at least when the stream was in spate.
2018 Archaeological investigations at Dogurashi II and Dogurashi III

At the same time in September 2018 we carried out the first part of new research work at a
second, but much better preserved, copper smelting site at Dogurashi II approximately 200
m. higher up the same mountainside as Dogurashi I (see below). This site was first located in
2014 following the discovery of a few fragments of suspected prehistoric copper smelting slag
at the north-western end of a quite large (60 m. wide) terrace here. First of all a geophysical
(gradiometry) survey was carried out here — which confirmed the existence of a site at the
north-western part of the terrace — followed by both archaeological excavation work and
geological exploratory survey.® Also in 2018 a preliminary geophysical (gradiometry) survey
was carried out at a third site, Dogurashi III situated on the same mountainside roughly

midway between the first two Dogurashi sites.

A small 1.0 m. x 1.0 m. trial trench was dug last year (2017) at Dogurashi Il — near where a
single piece of slag was found on the surface near the edge of the terrace — but nothing was
found. However geophysics this year showed that the trial trench was less than 5.0 m. away

from where the slag from this site had been tipped down the mountainside (Fig. 33).

®4The analysis results (dating, geological data) will be presented at the final session of the Georgian National
Museum in 2019.

%5For geophysical investigation, proton gradimetric (magnetometric) recording was used on the three plots
Doghurashi I, II, III. Research points were set.
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Fig. 33. Trial trench 1 (2017).

Fig. 33.

The prehistoric copper smelting site of Dogurashi II is located near the north-western end of
the mountain terrace here (N: 42° 40’ 40.0”. E: 042" 47’ 34.27; altitude 1071 m.). It occupied
an area 60 m. long by 30 m. wide (from the edge to the back) and was relatively open and
had clearly been cultivation relatively recently but before grids could be laid out for the
gradiometry (magnetometry) survey the scrubby undergrowth — blackberry brambles, small

bushes and the like had to be cleared (Figs. 34 and 35).

Fig. 34.

Most of the terrace was surveyed this way in two nearly complete 30 metre square
gradiometry grids and the results showed very clearly that the smelting site lay largely
undisturbed over a 10.0 metre square area next to the north-western edge of the terrace
beneath a layer of topsoil that was thick enough so that the smelting site had not been

disturbed by the more recent cultivation (Fig. 36).

Fig. 36. Marc Cox is conducting research.

Fig. 36.
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On the basis of the gradiometry results a chess board-like layout of six 2 m. square trenches
was laid out and alternate — at least initially — alternate squares were excavated so as to
maximise the initial recording potential. Apart from one square at the edge of the terrace

these trial trenches were later combined into a single trench (Area 1; Fig. 37, 38).

Fig. 39.

Fig. 40.

Fig. 37, 38, 39, 40. Dogurashi II after the removal of unstratified topsoil.

After removing the upper 0,30 m. mixed loamy topsoil layer, which contained very little
smelting debris — only a few small slag fragments and small stones, the dimensions of the
trench became — 4.0 x 6.0 m. at its maximum extent (Fig. 39, 40). From the overall lack of
smelting debris in the topsoil it was clear that the topsoil is likely to have built up over many
centuries before any disturbance by ploughing associated with cultivation (Fig. 43, 44). This
layer overlay several lenses of sterile pale buff/brownish clayey loam which only survived
where they had sunk into features— hollows in the ground — underneath. This material must
once have formed a sterile layer that built up over many centuries after the smelting site was
finally abandoned — leaving a very uneven surface the lower parts of which became partly

filled with this sterile material.
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When the terrace came to be used for agriculture first of all it seems that the site was levelled
then ploughed. It would have been necessary to level the surface over the area that had
formerly used for smelting if it was still uneven. This dark material would then have formed
the first plough soil. Ploughing would also have disturbed the sterile layer that would have
built up slowly over the whole site, except where it had sunk into hollows beneath.
Cultivation may have been intermittent and occasional over many centuries. It would appear

that cultivation is unlikely to have taken place much before the later Iron Age or Classical

period, and it could have been later.

Fig. 41.

Fig. 41, 42. Dogurashi II, trench 2 (2018).

4 Fig. 44.
Fig. 43, 44. Dark levelling layer which lies beneath the topsoil (with much varying size slag and

crucible fragments plus decomposed charcoal, small stones and the like).

When the dark levelling layer beneath the topsoil was removed parts of the debris relating to
the remains of the smelting site began to show up. At the southern end of the trench this
material included burnt clay and stones, some quite large, which may relate to the (at least

partially) destroyed remains of a furnace or hearth (Fig. 45).
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Fig. 46.

7% Fig. 45.
Fig. 45, 46. Large stones (possibly remnants of a hearth or furnace).
The final phase of use of the site for smelting copper is represented by a very dark layer
containing much slag and crucible fragments. Much of the slag is partially decomposed some
of it being gravel-like and mixed with much other burnt ashy debris, as well as burnt stone

and clay which may also relate to destroyed furnace remains.

Fig. 49.

Fig. 50. Fig. 47-50. Pieces of slag, crucible and ore-bearing rocks.
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From the few domestic ceramic sherds found in the layer relating to the final use of the site
for smelting it looks likely that the copper smelting here took place in the transitional late
Bronze Age/early Iron Age period. Better dating for the site will be achieved as when it is
possible to submit charcoal samples collected from sealed contexts for radiocarbon dating.
The archaeological study of Dogurashi II, which has been preserved in better condition than

Dogurashi I, will continue in 2019.

In 2018, works started on a third site Dogurashi III (N: 42° 40’ 32.2”. E: 042° 47’ 21.3”. 1000
m.) which is situated and was found by chance in 2016. This place is situated on a small
terrace (30 x 20 m.), which is open to the west. Geophysical investigations were also used
here, for which the area was cleared of blackberry brambles and small shrubs. The
exploration gave good results in the form of strong magnetic anomalies — which suggest that

preservation is quite good — and we are planning to study this site as well when possible,

perhaps in 2020.

Fig. 51. Dogurashi III.

Fig. 51.

Thus, the study of prehistoric metallurgical site Dogurashi I continued, and the study of
Doghurashi IT began. Geophysical investigations were carried out both in these sites and in
the area of Dogurashi III. Material for analysis (pieces of slag, fragments of crucible and some
other burnt debris) was collected from both sites undergoing excavation. Samples (50 in
total) were taken from ore-bearing rocks and constructing rocks in the region adjacent to the
archaeometallurgical sites. Transparent thin sections for petrographic examination will be
prepared and 15 samples will be sent to SMG laboratory for defining accurate percentage of
metals by means of atomic absorption spectrophotometry. Field drawings of the sites (Fig. 1-

24) and photo documentation were performed.

Material collected during excavation work was processed and handed to the Tsageri

Historical Museum where desk work will be carried out in the spring of 2019.
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Field drawings:

Drawings 1-15 - Doghurashi I
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Drawings 16-24 - Dogurashi II.
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Attachment #5

Dr. Br. Gilmoour

Ancient metallurgy in the Lechkhumi region: archaeometallurgical investigations of Late

Bronze Age copper smelting - progress report for September 2019

Introduction

Archaeometallurgical survey work in this area this year took place during a 16 day period
from the 13® to 29* September inclusive. As before project work for this late summer/early
autumn season overall was mainly divided into two overall parts: the site based
archaeological survey and excavation work and the broader area geological investigations.
The site based archaeological was also divided into two main parts. These were firstly the
detailed survey and excavation of specific probable late Bronze copper production or
smelting sites discovered and identified as worthy of further work during earlier survey and
preliminary investigation. Secondly there was the continuing preliminary examination
(including test pits) of recently identified copper smelting sites. Thirdly there was the
continuing geological survey and investigation — the search for the ores exploited in the late
Bronze Age — of the areas surrounding sites identified during the archaeometallurgical
prospecting part of the project. This report will describe the results of the archaeometallurgical
investigations apart from the ongoing geological research — that is being undertaken as part

of this project — as this will be reported separately.

The main site where detailed excavation worked was carried out this year was at Dogurashi
II, the most remote and highest up of the three prehistoric copper smelting sites so far
identified in the Dogurashi area. These sites are distributed over an area about 1km in extent
(and occur between about 900 an 1100m in height) although this seems much further with
the winding, difficult mountain tracks. Excavation work was begun here over a three week
period in September 2018, with the early results showing that this site was of a similar size,
character, and of a broadly similar date — somewhere in the transitional late Bronze Age to
very early Iron Age — to that of Dogurashi I where excavation work was completed in 2018.
From the 2018 work it was clear that the prehistoric smelting site at Dogurashi II has

survived far better than the site at Dogurashi I much of which had been destroyed by later
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erosion. The main aim of this year’s work was to investigate the central area of magnetic
anomalies identified by geophysics in 2018, to investigate and get a better idea of the layout

and complexity of the site as well as to look for dating evidence.

In addition to the detailed excavation work carried out at Dogurashi II, some preliminary
survey and test excavation work was carried out at two further sites which were discovered
and identified during prospection work between September 2014 and May 2019. The first of
these to be investigated in this campaign of work was a smelting site at Chikelashi which lies
at a height of a little over 1,400m just inside a small mountain ridge very near the edge of the
mountains next to the western side Tskhenistskali river valley and above the town of
Tsageri. This mountain ridge is marked by a small (recently restored) hilltop church and the
smelting site lies about 300m to the south-west, just to the north of the ridge. The other site
scheduled for further preliminary investigation was one at Gabonalia a small mountain
district at a height of 1175m, situated within the village area of Zubi, approximately 10

south-west of Tsageri.

Dogurashi II

Fig. 1: Dogurashi II — looking south along the
mountain terrace with the 2018 excavation area

in the foreground.

This site lies on an west facing mountain terrace, approximately 60m long by 25m wide,
situated at a height of 1075m (above mean sea level). The site has been found to be well
preserved although was only identified in 2014 through the presence of a few pieces of
ancient copper smelting slag found scattered on the surface of the northern part of the
terrace. The extent and exact position of the smelting site — which lay hidden beneath a
30cm thick layer of later topsoil covering the terrace — was unknown until geophysical

survey using gradiometry (magnetometry) was carried out in September 2018 (fig. 1).
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Fig. 2: Dogurashi II: magnetic
anomalies  (coloured red/blue)
underlying the topsoil, revealed by
magnetometry in September 2018.

The western outer (downwards)

«Outer edge of terrace scarp of the terrace is at the bottom

of this view. Area shown is very

approximately 20m square.

In 2018 the group of magnetic anomalies nearest the edge of the mountain terrace here
(lower part of the view visible in fig. 2) was targeted for the first excavation area (Area 1) in
2018 which revealed a large 3x1m bath shaped probable ore roasting hearth lying parallel to
the outer edge of the terrace and approximately 6m eastwards from it and situated along the
easternmost edge of the excavation Area 1. This feature represented an earlier phase of
probable ore roasting this hearth having been abandoned when the main working area
moved east (inwards into the terrace) and the earlier hearth became buried beneath many
tonnes of later smelting waste material (slag, crucible and related debris). This first
excavation area (Area 1) covered an area 6m (maximum) east-west — extending from near the

edge of the mountain terrace — and 4m north-south (fig. 3).

Thus the work in 2018 established that the late Bronze Age smelting site had covered much
of the northern third (an area 20m long) of the mountain terrace. It would appear that the
smelting and related operations here started nearer the edge of the terrace but then

subsequently were moved inwards (eastwards) away from the terrace edge.
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Fig. 3: View looking east across the partly
excavated earlier (?) ore roasting hearth in the
foreground (at the east side of excavation Area
1) towards the excavated remains of a later
phase of (?) ore roasting hearth in the eastern

corner of Area 2.

Based on these discoveries a second excavation area — a rectangular area (in this case 4m east-
west and 6m north-south was opened up in September 2019, to one side of the first area
(Area 1) and towards the inside of the mountain terrace. The aim here was to investigate the
central area of magnetic anomalies revealed by gradiometry (as in Fig.2) which the
excavation work of 2018 suggested might be part of the final phase of smelting operations
undertaken here in the late Bronze Age A more specific purpose for investigating this new
area was to look for more diagnostic and datable waste material, which would help us to
understand the smelting processes better, as well as to provide more or better dating
evidence, by the recovery of (stratified) charcoal left over from the Bronze Age smelting

operations.

Excavation work during this 2019 season was concentrated in this new Area 2 although a
small (1.5 x 2m) test area was also excavated nearer the inside of the mountain terrace,
approximately 8m to the east of Area 2. This was just outside the area covered by magnetic
anomalies (as found by gradiometry — see fig. 2). It became clear during the excavation in
2019 of Area 2 that the (probable) ore roasting heath found along the east side of Area 1 had
been replaced by another probable ore roasting hearth which was found extending into the
east corner of the new excavation area (Fig. 3). It also became clear that one of the main
Bronze age working areas lay at a higher level than this later hearth and sloped down

towards it (as shown in the far side of Fig. 3).

One of the biggest surprises of the 2019 excavation season was how different the prehistoric
ground surface level was at the time the smelting site was being operated in the late Bronze
Age. The present ground level is relatively level (from south to north) along the terrace

whereas in the late Bronze Age the ground appears to have sloped more sharply away both to
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the north and towards the west (the terrace edge), this slope having been adapted to suit the
needs of the prehistoric copper smelters. This means that the northern and western parts of

the site have become much more deeply buried than was expected.

This meant that much of the excavation work of 2019 (once the topsoil had been removed)
involved the excavation of a large quantity of rubbly debris — much of which must have
represented the uneven ruins of the smelting site — which had been used to level and build
up this end of the terrace perhaps in advance of a much later (possibly agricultural) use of the

mountain terrace here. As yet it is unknown what the copper smelting furnaces looked like

or how they operated.

Fig. 4: Dogurashi II — view looking north-west
across the north side of the terrace, after the
completion of this year’s work, with the edge of
the terrace marked by the 2018 and 2019 spoil
tips. In the foreground is the small 2019 test area
dug to the east of the area of smelting generated

magnetic anomalies. The main site excavation

areas (1 and 2) are visible in the background
covered with polythene sheeting to protect them

before ready for further excavation.

As can be seen in the illustration here (in fig. 4) undisturbed subsoil was encountered
immediately beneath the topsoil in the small 2019 test area dug just beyond the eastern
perimeter of the copper smelting site (towards the inside of the terrace). The lack of anything
the topsoil and the undisturbed natural subsoil shows that the prehistoric copper smelting
site occupies the area between this and the edge of the terrace as was indicated by the results

of geophysics.
Chikelashi

The smelting site here was first identified in May 2019 and was selected for further

investigation partly because the local topography was quite unlike that of most prehistoric
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copper smelting sites in the Lechkhumi mountain area — so that it offered a possible contrast
with other sites — and partly because it appeared to be quite well preserved. It lies in a
natural hollow along the ridge to the south-west of the nearby church. The site is unusual
also because the hollow is relatively open (not covered with trees or scrub) especially on the
south side where copper smelting slag was found on the surface just below a natural terrace
where the smelting site is likely to be situated. Also of interest was a large, irregular pit on
the north-east side of the hollow and two similar but smaller pits on the south-west side of
the hollow. The possibility that these might have been the remains of prehistoric mines was
firth considered but with further examination it was clear that they are likely to be natural
‘sink’ holes where the ground surface has collapsed into a weak point in the underlying
geology. It is also clear that this hollow lies near a point where the underlying geology
changes between that of Cretaceous sandstone and Jurassic limestone in which the

occurrence of ‘sink’ holes (and sometimes caves) is relatively common.

Fig. 5: View looking north down into the east
half (or sub-hollow) from the natural terrace in
the foreground with a slag scatter (dark area
here) on the surface with the ground sloping
down towards the large irregular pit or ‘sink’
hole at the base of the hollow (where the brown

ferns meet the green of the trees). The corner of

the first test pit is just visible at the edge of the

foreground here.

The natural hollow here at Chikelashi is actually divided into two smaller hollows with a
low ridge (resembling a saddle) running north-south across the middle, the prehistoric
copper smelting activity slag occurring just downhill from the terrace on the south side of
the easternmost of the two hollows (Fig. 5). At the lowermost point of the easternmost
hollow the shallow bowl shaped nature of the ground suggests this could possibly be the site
of a prehistoric mine although this possibility remains to be tested. If this does not prove to

be the case then the search for a local mine will continue and the unusually open local
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topography suggest that this may be easier to find than in most of the tree-covered areas

locally where probable late Bronze smelting remains have been found.

Two types of geophysical survey were carried out in different parts of the Chikelashi site. A
survey base line was set out east-west across both hollows and as much as possible of a 100m
magnetic susceptible (mag sus) survey was carried out. This gave the unexpected result that
the northern half of the overall hollow had a much higher susceptibility (that is the
underlying rock is much more magnetic) than the south part of this area. This suggests that
the boundary between the Cretaceous (higher magnetic in this case) sandstone and the
Jurassic limestone underlies the overall hollow here. The magnetic susceptibility survey also
indicated — much as expected — that a higher area of susceptibility on the southern terrace
was likely to mark the area where copper smelting was carried out in the late Bronze Age.
Gradiometry (magnetometry) survey of the terrace area confirmed this and this area will
form the target of future archaeological investigation. Three test 2m x 1.5m test pits were
excavated in the easternmost natural hollow here. The first (left in figure 6) was near the
edge of the natural terrace towards the south side of this part of the site, just above where
prehistoric copper smelting slag fragments were visible on the surface. A second similar test
pit was dug on the lower side of where the surface slag was visible (central in figure 6).
Towards the northern side of this easternmost hollow, on the rising ground just in front of
the large irregular pit or ‘sink’ hole, a third test pit was dug to look at the possibility that this
might represent mining debris. This was proved not to be the case as directly under the
topsoil was undisturbed natural subsoil which was also found to be highly magnetic thus

supporting the results of the magnetic susceptibility survey.

Fig. 6: Three test pits dug successively from south to north on the eastern side of the overall site,

the first on the
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Under the (10 cm thick) topsoil in the first of the test pits — dug near the edge of the
southern terrace — was a very black layer with the small fragmentary remains of smelting
related debris indicating that the smelting itself was carried out further up the terrace and
this will form the target of further, more detailed excavation work. The second test
excavation was placed about 5m downhill, well within the waste slag tip resulting from the
prehistoric copper smelting on the terrace. Here the aim was to test the thickness and overall
character of the slag tip. In this case the topsoil was found to even thinner — up to a
maximum of about 5cm thick above the underlying slag. In places the topsoil had become
eroded revealing the generally black slag layer underneath. Significantly the underlying slag
tip was also found to be quite shallow — only about 10-15c¢m deep — and this is indicative of
the late smelting operation at Chikelashi to have been on a much smaller scale that seen both
Dogurashi I and II, and hinted at by sightings of other prehistoric smelting sites found during
prospection work in the Lechkhumi region. In both these two test pits near the smelting site
the underlying subsoil consisted of thick, stiff yellowish clay unevenly stained dark by the

smelting debris above.

Future work planned for this site here will include the excavation of the area indicated by
geophysics on the south-eastern terrace to be the working area for prehistoric copper
smelting. Intended work will also include the further search for a small local mine, the

source of the copper ore for the smelting here.

Gabonalia I and II (Zubi V and VI)

This area — within the Zubi village district — was first visited and briefly in 2013 and re-
examined in 2014 when it was recognised as a copper smelting site similar to others of the
late Bronze Age/early Iron identified in the Lechkhumi region, but the surprise finding on
the ground surface near the slag tip of a smithing hearth base — a form of slag related to iron
smithing — suggested that this site might belong to the Iron Age (fig.7). The main part of the
site itself, adjacent to the modern track on the uphill side, appeared to be relatively well
preserved apart from part of the slag tip that had been cut through by the track. There was also

a hollow to one side of the side which looked like it might possibly relate to early mining.
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Fig. 7: Gabonalia I — looking north at the
(apparently) well preserved smelting site — also
where and iron smithing hearth base was found
on the surface — as seen in 2014. The slag from
this site extends downhill (behind the viewer

here) where it has been cut by the modern track.

This area was revisited in May 2019 with the intention of assessing its current condition and
potential for further work. We were taken to what was said to be the same site by our local
guide but when we got there it looked like it had been badly disturbed and we assumed this
was caused by the track clearance that had clearly taken place. However the general position

of this site in the relation to the mountains and forest cover here looked much the same.

Fig. 8: Gabonalia II, a view looking west showing
how extensive track work, and an early gully (to
the right here) have both damaged the smelting
site which lies in between and further behind (to

the west) as seen here.

It was not possible to do any further work in May this year so it was decided that the site
should be revisited in September to do dig some test excavation pits to look at the condition
and survival of the site and assess its potential for further work. Two small test areas were
excavated uphill from the track where the site looked like it might be better preserved,
uphill (to the right) and behind the view of the disturbed area shown in the illustration here
(fig. 8). The first test area also showed here to have been disturbed and largely destroyed by
later ground (track?) work. A second test area was dug a short distance uphill again, not far
from where the track takes a big uphill loop on its way up the mountain. A relatively thin

layer of slag, approximately 10cm from top to bottom was found here but much of this looks
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to have been disturbed by track reconstruction work. Only in one corner of this test area did
any of the smelting waste look as if it might be undisturbed. It is unfortunate that the site lies
in between a big loop in the track, where it zig-zags uphill, as this has meant that it has been

disturbed twice (uphill and downhill) as a result.

This trial work having been done it soon became clear that this site was not the same one as
had been examined in 2014 although this was relocated very close by a side track on the
same mountainside but approximately 50m higher up (and very approximately about 200m
in terms of horizontal distance). Thus we now have two nearby prehistoric copper smelting
sites — The higher up site (Gabonalia I) being much better preserved than the lower site
(Gabonalia II) — although the two sites look like they may be related at least in terms of
exploiting the same general copper sulphide (chalcopyrite) ore deposit, and at much the same

time.
Future work

Further detailed investigation is necessary at Dogurashi before we can understand how the
site operated and also when, and for how long. The next priority is the unexcavated area
somewhere generally to the north and east of the areas already excavated and this area will
be targeted for the work planned for September 2020. From the results so far it would appear
most likely that it is in this area that much of the smelting operations were carried out. The
was not time in 2019 to undertake any investigations at the probably smaller but related
smelting site at Dogurashi III so it will also be a priority to carry out at least some
preliminary test excavation areas here. The purpose will be to gauge the preservation, extent
and, if possible, also the date of this site. Excavation work is also planned for Chikelashi as
part of a further investigation and evaluation of the site. It is hoped that it will be possible to

undertake this work in either May or September 2020.
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