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Foreword by Evgeniy N. Chernykh

I have been waiting for this book for more than four
decades! When I published ‘Mining and Metallurgy in
Ancient Bulgaria’ (Gornoe Delo i Metallurgiya v Dreivneishei
Bolgarii, in Russian) in 1978, 1 was hopeful that the
impetus given to Balkan archaeometallurgy with it and
the excavation projects in Rudna Glava, Durankulak or
Varna would have resulted in more in-depth analysis of
metallurgical materials that could then reveal the much
sought-after origins of Balkan metallurgy and settle
the debate on independent vs diffusionist perspectives.
It took another 30 years for the first secure evidence
for copper smelting to show up in the now much
cited publication by Radivojevi¢ et al. (2010a), which
ultimately gave way to this monograph and set out the
vision for the Rise of Metallurgy in Eurasia project. While
reading it, I have been personally humbled to learn that
my 1978 book was the main inspiration for pursing the
origins of metallurgy research by Radivojevi¢, Roberts,
Rehren and their team, and I therefore remain grateful
for the honour to being amongst the first readers of this
outstanding scholarly achievement.

This is a major publication both on the evolution of early
metallurgy in the ‘Old World’ and on the Central Balkan
archaeology of the 6th and 5th millennia BC. It provides a
highly detailed investigation into the dating, technology
and organisation of metallurgy in the Vinéa culture,
which covers the mentioned chronological spread. The
excavation and recording of the sequences at key sites
of Belovode and Plo¢nik, with accompanying analysis
of the ore and metal analysis from the earlier projects
throughout the Balkans presents a clear archaeological
and archaeometallurgical framework. The radiocarbon
dating programme that follows meticulous excavation
and recording, as well as Bayesian modelling, yields the
much welcome confirmation of c. 4900 BC as extremely
secure evidence for one of the earliest known copper
smelting in the world. The monograph, however, goes
beyond the two key sites, and far beyond the last
major Vina site publication (e.g. Selevac in 1990 by
Ruth Tringham). The scale and diversity of evidence
presented and reviewed offers a holistic perspective on
early metallurgy and society in the wider Balkan area.

The emphasis on incorporating the broader
archaeological / societal context is clear from the
beginning, and leads to the excavation reports, surveys
and post-excavation analyses at Belovode and Plo¢nik
with an exceptional level of detail, specialist reports
and encyclopaedic knowledge on the variety of topics,
including information that has been missing in the few
publications over the previous decades of exploration
at both sites. The highlights of these sections are most
certainly the confirmations of the secure age of the
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metal smelting activities very close to the beginning of
the 5th millennium BC, as already argued in Radivojevié¢
etal. (2010a), together with the importance of black and
greenores formetal extraction. Anotherhighlight comes
from meticulous research on the connection of pottery
and metallurgical technology, successfully targeting
yet another several decades old scholarly dilemma
on the connectedness of these two pyrotechnologies.
The richness of accompanying research on plants and
animals, various stone technologies and landscape
features offers an unprecedented contextualisation
of the development of metallurgical knowledge that
takes the readership beyond the focus on workshops,
to people - their everyday lives and interaction with
the environment and other communities at the time.
While admittedly the geophysical surveys on both sites
reveal a largely complete perspective on their spatial
organisation, the excavation campaigns at both sites
were naturally far smaller in scale owing to the depth
and complexity of the archaeological sequences at both
sites.

The heavy focus on the excavation methodology,
findings and analytical procedures on materials from
Belovode and Plo¢nik in the first three sections of
the monograph stands as a kind of a final excavation
report on its own; yet the following section provides an
invaluable and very extensive collection of synthetic
chapters on the Neolithic-Chalcolithic in the Central
Balkans by emerging and leading specialists. This
section almost stands as a second volume of this
monograph, whose readership will likely be far
wider than the previous sections focused on two key
sites. As the most precious point that I take with me
is the conclusion on the importance of community
cooperation in performing the metallurgical activities,
and the value of shared household spaces and practices
across the Chalcolithic villages. It also stands in contrast
to much repeated ideas on the emergence of elites and
social inequality in the Balkans, which does not have
much support in the evidence from across the region
(see also Por¢ié 2019).

Finally, the global perspective section engages in a
stimulating discussion on the place of early Balkan
metallurgy in the interpretation of global early
metallurgies and argues convincingly for the need
to shift paradigms from unfruitful pursuits into the
origins of social inequality to the narratives tailored
to each context individually and with a strong focus
on detailed technological analysis that go beyond
reporting tables with compositional data. The
cutting-edge approaches such as complex networks
analysis reveal a completely novel world of research



opportunities to explore patterns of cooperation, as
means to re-evaluate the concept of archaeological
culture, as well as to probe established ideas, such as
metallurgical provinces established in my previous
work. I am pleasantly surprised by how much these
novel approaches underline and expand the potential
of defining metallurgical provinces on the basis of
shared technological knowledge and I will be looking
forward to future explorations on this topic.

There is certainly no shortage of material for future
research and debate. If anything, the lead authors of this
section set a bold challenge for prospective research
by indicating points that they wish they could have
done within this project (e.g. environmental analysis),
and invite new generations to benefit from their
fully accessible excavation and analytical database in
exploring novel avenues for research. The final points
that come closer to my work target the crucial role
that Balkan metallurgy played in starting the wave of
technological changes across the Eurasian Steppe in
the Bronze Age, which authors mention as yet another
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challenge to address with greater analytical detail
and focus on transmission of the metal production
knowledge.

Finally, what this monograph has largely shown
goes beyond the Balkan archaeology and metallurgy,
and that is the power of archaeomaterials research
in exploring the topics of technological invention,
innovation, and its transmission. From the micro detail
of identifying manganese-rich copper ores as the
primary source of the world’s first metal to the macro
detail of revealing patterns of cooperation amongst
metal using communities, this project sets a very high
bar for any similar research in the future and highlights
the necessity for multidisciplinary research and hence
cuts to the core of what archaeology is: a multi-faceted
endeavour that keeps growing and benefiting from
cross-disciplinary achievements. This monograph fully
owns its title, as much as it will own the shelves of a
global readership for many decades to come.

Moscow, 18.5.2021



Foreword by Barbara S. Ottaway

Most studies of the beginning of the earliest European/
Eurasian metallurgy have centered on the Balkans.
Anyone interested or working in this field had to
master the complex local prehistory of Bulgaria,
Romania, Hungary, Serbia and Croatia of the late
Neolithic, Eneolithic or Chalcolithic period. Much of
this literature was not available in English.

This has now been elegantly resolved by the publication
of the ‘The Rise of Metallurgy in Eurasia’, edited by
Miljana Radivojevi¢, Benjamin W. Roberts, Miroslav
Marié, Julka Kuzmanovié Cvetkovié¢ and Thilo Rehren. In
this monograph the reader will find succinct summaries
of the archaeology and periodisation of these cultures
in the Balkans in clear and very readable English.

This forms the background to new excavations at two
sites: Belovode and Plo¢nik, which have been executed
in exemplary fashion. The digitised methodological
excavation techniques, supported by numerous
radiocarbon-dated events and layers, has produced a
great amount of new information. This not only allows
the authors to date the start of new developments
and activities, but it also provides a precise absolute
chronology for the occupation of both sites.

The wealth of cultural heritage of the Balkans has
been enriched by the many specialists presenting
their post-excavation results of Belovode and
Plo¢nik. This provides much needed information
on subsistence strategies through archaeobotanical
and zooarchaeological results. A study of settlement
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patterns, using geomagnetic data, has given us the
estimates of overall size of the settlements, number of
houses as well as estimated population size of the later
Vinca period.

However, the most exciting results are that both
Belovode and Plo¢nik have provided clear evidence of
the earliest, experimental stages of metal production
using green-black copper ores in the early levels. This
phase was followed by more successful, sustainable
smelting of the same copper ore. Furthermore, it has
been shown that the smelting of copper ore at both
sites was a natural progression of working with green
malachite, used for the production of beads, in the
earliest levels of the settlements.

This, together with the Vinda settlers experience in
pyrotechnological knowledge, gained in the production
of black-burnished pottery, convincingly argues for a
local, independent development of metal production at
Belovode and Plo¢nik. Furthermore, the progression of
metallurgical experience gained by the settlers reflects
their ability and competence in performing the entire
chaine opératoire of smelting, melting and working copper.

The authors are to be congratulated in successfully
carrying through and publishing this ambitious project.
The entire data has also been made available online,
encouraging further research using their results.

Exeter, 24.5.2021



Foreword by Stephen J. Shennan

Since at least the 1960s the Balkan Copper Age has come
to be seen as a salient topic in European prehistory, one
that has to be covered in introductory Archaeology
courses. The reason for this is the extraordinary richness
of its archaeological record. Its settlement record is
outstanding, its figurines striking, its painted pottery
of extraordinary elaboration and its large numbers
of copper axes remarkable. The initial impression of
its exceptional nature that emerged from large-scale
excavation programmes after WWII was only confirmed
when the gold inventories of the burials in the Varna
cemetery began to be published in the 1970s. However,
there was also another aspect of the Balkan Copper Age
that attracted attention: its date. Using his knowledge
of the stratigraphic sequences from recent Balkan
excavations together with the gradually increasing
number of radiocarbon dates and his awareness of
the need for their recalibration, Colin Renfrew, in
his famous 1969 paper in Proceedings of the Prehistoric
Society, showed that the long assumed chronological
correlation between the Vinca culture and the Troy
Early Bronze Age was fallacious. The developments
of the Balkan Copper Age, most importantly the
metallurgy itself, were at least a millennium earlier
than previously believed, and much earlier than the
sources from which they had been thought to derive:
they were autonomous.

In The Rise of Metallurgy in Eurasia Radivojevi¢ and Roberts
and their colleagues offer a compelling new vision of
Balkan Copper Age metallurgy and its significance, while
confirming Renfrew’s claim of its autonomy. The work
is a model of 21st century interdisciplinary research. It
combines question-oriented fieldwork, deep technical
knowledge of metal-making materials and processes
and their archaeological residues, and of the analytical
methods used to obtain information about them. These
go together with a mastery of the archaeological record
of the Copper Age Balkans. The volume integrates the
results of the fieldwork programme and of the analyses
of the material it produced with those of many specialist
analytical publications that various combinations of the
volume’s contributors have produced in recent years,
to produce a synthesis that justifies its title. I cannot
begin to do justice to all its different elements and their
importance in this foreword.

The six questions that provided the agenda for the
project, addressing the ‘how’ and the ‘why’ of early
metallurgy as well as the ‘what’ and the ‘when’ as the
project leaders put it, are systematically addressed
and answered. Understanding the ‘how’ of early
Balkan copper smelting is especially difficult because
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it has left so few traces in the form of slag, while the
furnaces seem to have been no more than sherd-lined
holes in the ground, whose remains are evanescent and
therefore difficult to find. The project has overcome
these difficulties and made major advances in the use
of archaeological evidence for identifying the processes
of metallurgical innovation. It has confirmed the
independent beginning of copper smelting in the
Balkans at ~5000 BCE based on the use of distinctive
black-and-green coloured copper minerals, visible
traits that provide a phenomenological basis for
understanding the choices made by the first metal
producers. The innovative smelting of these minerals,
confirmed by evidence from slag analysis, resulted in
the development of a process that continued in use
for hundreds of years, using ore sources in eastern
Serbia. The recognition of the importance of this black-
and-green colour choice also neatly makes sense of
the appearance of early tin bronze as a result of the
exploitation of similarly-coloured copper-tin ore, as
well as the non-use of less colourful copper minerals.

The consistency of the methods used is one of the
many interesting features of the organisation of copper
production that has emerged from the project, as is
the evidence of the use of multiple ore sources, even
if the famous excavated early mine at Rudna Glava
remains an enigma. Another is the results of the copper
smelting experiments that were carried out, showing
that the process would have needed a team of people
to bring it to a successful conclusion. Even if one of
these team members had more expertise (including
magical knowledge) than others, it is hard to see how
the process could have been kept a secret, as many
have argued in the past. In fact, the authors suggest,
the evidence that pieces of copper ore were found very
widely across the two sites excavated indicates that
every household was probably producing metal. Given
the small scale of any given production event in a hole-
in-the-ground furnace, less than needed to produce a
single axe, they must have been frequent. Knowledge
would have been community wide. Together with the
fact that different communities used ore from the
same sources, this helps to explain the widespread
uniformity in production techniques. Even if details
passed on to other communities were inexact or
incorrect, the possibilities would ultimately have been
limited by what worked. Importantly, knowledge of
the technology was sufficiently widespread that metal
production did not cease with the end of the Vinca
culture but continued elsewhere in the Balkans till the
end of the 5th millennium: it was resilient rather than
fragile in Valentine Roux’s terms (2010).



In her studies of stone-bead making and of the use of
rotative kinetic agenda to make wheel-turned pots
Roux (e.g. Roux et al. 1995) emphasises the length
of apprenticeship involved in becoming an expert -
time taken that effectively excludes them to at least
some degree from other activities. The widespread
distribution of the evidence from Belovode and Plo¢nik
would seem to suggest that copper smelting was not
a specialist activity in the same way, perhaps because
it did not require the acquisition of highly controlled
embodied know-how taking years to acquire, for
example the skill to produce exceptionally long flint
blades. Once the key discoveries had been made and a
successful recipe developed, just about anyone could do
it if they had access to the relevant ores, and there were
no barriers to entry in the form of expensive or difficult
to build installations.

As Radivojevi¢ and Roberts argue in their final chapter,
the recognition that metal smelting was not an exclusive
activity goes a long way towards undermining the long-
assumed association of metallurgy with the growth of
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social elites and the established narratives that follow
from this assumption. This is one of the major outcomes
of their project. It is also in keeping with other recent
arguments (Por¢i¢ 2019a) against the existence of high
levels of social inequality in the Balkan Copper Age. In a
similar vein, they see metallurgy as only one element in
what I would call the economic growth that characterised
the Vinca period and the Balkan Copper Age more
generally, visible in increased population, increased
production and circulation of a range of material items,
and the scale of cattle-keeping. Finally, they suggest, their
work demonstrates not the autonomous development of
copper production but an autonomous development,
characterised by the specific technology they describe.

In bringing together the massive amount of research
that leads to these novel conclusions, this volume
forms the baseline for all future studies not just of
Balkan copper metallurgy but of any study of early
metallurgical innovation.

London, 30.3.2021
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