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P. Biagi, R. Nisbet
Mining Bronze Age Stone Resources: Some examples from the Caucasus (Georgia) and Sindh (Pakistan)

This paper regards the exploitation of knappable stone resources during the 3 rd mill. BC in the mountains of the Cauca-
sus and the desert landscapes of Upper Sindh (Pakistan). Here are located two of the most important stone mining fields 
of the Bronze Age, which started to be exploited when two very different complex societies developed in these regions. The 
paper examines the reasons why knappable stones, obsidian and chert, were exploited in a period during which metal was 
already in use in both areas and why stone resources continued to be so important in the economy of greatly developed 
Bronze age societies. Moreover, comparisons are made with other Bronze Age centres of Eurasia, where the employment 
and trade of stone material contributed to the development and wealth of complex urban societies.

П. Бьяджи, Р. Нисбет
Выработка залежей камня бронзового века: некоторые примеры с Кавказа (Грузия) и из Синда (Паки-
стан)
В этой статье рассматривается использование ресурсов камня в III тыс. до н. э. в горах Кавказа и пустынных ланд-

шафтах Верхнего Синда (Пакистан). Здесь находятся два наиболее важных месторождения камня, которые начали 
эксплуатироваться, когда в этих регионах развивались два очень разных сложных общества бронзового века. В статье 
поднимается ряд вопросов, а именно: почему пригодные для обработки камни обсидиан и кремень продолжали добы-
ваться в то время, когда металл уже использовался в обоих регионах, и почему каменные ресурсы продолжали играть 
столь важную роль в экономике высокоразвитых обществ бронзового века. Кроме того, проводится сравнение с дру-
гими центрами бронзового века Евразии, где использование и торговля камнем способствовала развитию и богатству 
сложных городских обществ.

P. Biagi, R. Nisbet

Mining Bronze Age Stone Resources:
Some examples from the Caucasus (Georgia) 

and Sindh (Pakistan)

1. Introduction (P. B.) 

“… man has learned that certain kinds of 
stone may be compelled by heating under suitable 
conditions to yield a substance which, while hot, 
can be modelled or even run into a mould, but on 
cooling retains its shape and becomes harder and 
more durable than stone and takes as good an 
edge” (Childe 1930: 1). This statement followed, 
ca sixty years later “the Bronze Age, in which 
bronze was used for arms and cutting instruments 
of all kinds” (Lubbock 1865: 23). We know that 
knappable raw materials were still in use dur-
ing the metal ages in both Western Europe and 
the Levant (see Milevski 2013; Lech et al. 2015; 

Healy et al. 2018; Manclossi et al. 2018), though, 
as far as we know, only in the central Aegean their 
exploitation was linked with the development of 
complex urban societies (Tsampiri 2018: 39).

Why were knappable stones, in our case chert 
and obsidian, exploited by complex Bronze Age 
(urban) civilizations (McLaren 2008: 155)? Why 
were their inhabitants driven to search, mine and 
trade them, manufacture different types of tech-
nologically sophisticated everyday use artefacts, 
weapons, unique tools employed by artisans and 
peasants, and also grave goods (Piperno 1973; 
Carter 1993; Méry 1994; Shanshashvili 2004; 
van Gijn 2010)? Apart from utilitarian purpos-
es, did chert and obsidian have any other meaning 
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in those times (Nicolas, Guéret 2014; Horo witz, 
McCall 2019; Lech, Werra 2019)?

Since the 1950s we know that copper was 
exploited in the Indus Valley and Pakistani Ba-
lochistan already during the Chalcolithic (Gor-
don 1950), when the Amri culture developed in 
Sindh (Casal 1964; Fairservis 1975: 175; Biagi 
2005). Two charcoal radiocarbon dates from the 
type-site of Amri attribute it to the second half of 
the 4th mill. BC (4 710 ± 110 BP, 3 489 ± 120 BC at 
1σ (TF-863); and 4 485 ± 110 BP, 3 178 ± 158 BC 
at 1σ (TF-864)) (Agrawal et al. 1971). In this pe-
riod, chert knapping technology reached its apex 
in both Sindh and part of Balochistan, and we as-
sisted for the fi rst time in the production of pris-
matic blades obtained by metal punch pressure 
technique (Pelegrin 1994; Lechevallier 1979; 
2003). According to some authors, technological 
skill started to decline around the middle of the 
following millennium (Cleland 1987), although 
this opinion can be questioned on the basis of 
more recent evidence (Gadekar et al. 2014). So 
far, these processes have been poorly investigat-
ed in South Asia (Raczek 2010: 233), though we 
have interesting examples in the Levant (Rosen 
1997). We know that also in the Central Med-
iterranean, quarrying, manufacturing, storing, 
and trading knapped stone resources, obsidian in 
this case, played an important role in the devel-
opment of a wealthy Bronze Age society (Tor-
rence 1986: 99).

This is the case for the island of Melos, where 
“the increasing use of bronze implements went 
hand in hand with an increasing use of obsidi-
an, which yielded razors and knives sharper and 
cheaper than any that could be made in metal” 
(Bosanquet 1904: 230). The surprising discovery 
of a factory of obsidian implements in the forti-
fi ed, urban settlement of Phylakopi (Smith 1897: 
17) consisted in a “waste-heap of obsidian cores, 
chips, and fl akes at the W. end of the site in B. C 5. 
The existence of this great obsidian deposit affords 
us an important clue, not only as to the probable 
causes which chiefl y contributed to the original 
settlement of Phylakopi, but also as to the chief 
source of the prosperity which made Phylako-
pi afterwards for a time perhaps the most impor-
tant site in the Cyclades” (Mackenzie 1904: 244). 
This discovery led some authors to think that ob-
sidian was a very important material in the econ-
omy of the Bronze Age Aegean world. This fact 
is supported by the discovery of the Malia work-
shops in Crete (Carter, Kilikoglou 2007), though 
in the Aegean, as well as in the Indus Valley, we 
do not have any clear evidence of the presence 
of hierarchically structured organizations (Rahm-
storf 2012: 321). However, this view was ques-

tioned after the systematic analysis of the Deme-
negaki and Sta Nychia extraction areas on the is-
land of Melos (Torrence 1984) (fi g. 1).

Given the above premises, in this paper the 
procurement and exploitation of obsidian in the 
Lesser Caucasus and chert in the Indus Valley in 
Pakistan during the Bronze Age are in the focus. 
In these two regions, important 3rd mill. BC civ-
ilizations developed in very contrasting environ-
mental and climatic zones: the Caucasian moun-
tains of Georgia with their cool and continental 
climate (Kohl 2007), and the semi-desert land-
scapes of Sindh, crossed by the River Indus (Mar-
shall 1931). Interestingly enough, these two re-
gions fall within the limits of what some authors 
call “The Bronze Age World System” whose ex-
tension “stretches from the eastern Mediterra-
nean in the west to the Indus Valley in the east” 
(Frank 1993: 390).

Knappable stone material was mined in both 
territories. This activity undoubtedly involved 
complex exploitation strategies, including plan-
ning, testing, preliminary manufacturing, trans-
port, and distribution (Vidale 2000: 36; Miller 
2006). One of the main questions is: why, when, 
and how long did it last? According to the results 
obtained from the excavations carried out over 
roughly a century, the evidence for obsidian and 
chert artefacts yielded by Bronze Age settlements 
and cemeteries of this age is comparatively scarce 
(Carter 1993; Davis 2019). Their occurrence can 
hardly be compared with the number and quanti-
ty of cobbles, cores, artefacts, debitage fl akes, de-
bris, and fragments one can observe on the sur-
face of every area that shows “the procedures in-
volved in quarrying (mining) and the quantity of 
rejected material” (Ericson 1984: 2).

2. The Georgian Caucasus 
(P. B. & R. N.) 

Obsidian sources are numerous in the Cauca-
sus and Anatolia (Badalyan 2010; Karapetyan et 
al. 2010; Düring, Gratuze 2013; Frahm, Feinberg 
2013). However, little is known of the exact origin 
of the raw material and the techniques employed 
to extract it in different periods of prehistory. Dur-
ing the Bronze Age a few cultural aspects devel-
oped in the Southern Caucasus among which are 
those of Kura-Araxes (Kushnareva 1997; Roth-
man 2015; Palumbi 2016), Bedeni (Gobedzhish-
vili 1980; Bertram 2010; Makharadze 2016a), 
and Trialeti (Куфтин 1941). According to the 
available radiocarbon dates, the beginning of the 
fi rst should fall around the middle of the 4th mill. 
BC, and continued at least till the fi rst centuries of 
the 3rd mill. BC (Badalyan 2014; Passerini et al. 
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2016; Alizadeh et al. 2018). A new radiocarbon 
date from kurgan 5 of Bedeni cemetery informs 
us that this Bedeni culture funerary structure 
was used around the middle of the 3rd mill. BC 
(3 940 ± 35 BP, 2 430 ± 60 BC at 1σ (GrA-69636), 
on Cornus mas stone: δ13C –27.10). In this peri-
od, metallurgy and precious ore mining started to 
be practised in the Lesser Caucasus, and differ-
entiation in social organization appeared (Stöll-
ner 2016).

Mt. Chikiani (2417 m) is a volcanic dome ris-
ing from the north-western edge of the Javakheti 
Highland, dominating the north-eastern shore of 
Lake Paravani (Tsalka District, South Georgia). 
Its gentle morphology, the very easy access to its 
environmental resources, and its proximity to Tri-
aleti, one of the key sites of the eponymous cul-
ture (Куфтин 1941), account for its relevance as 
a primary obsidian source. By means of different 
geological (Lebedev, Vashakidze 2015) and geo-
chemical (Biagi, Gratuze 2016) techniques, sev-
eral obsidian/rhyolite fl ows, covering the north-
ern and north-eastern side of the cone, from its 
top to the base (fi g. 2) have been located and 
characterized. At present, the large deposits of 
perlite outcrops on the upper slope of the moun-

tain are heavily exploited for industrial purposes 
(Наседкин и др. 1983).

The surveys conducted between 2012 and 
2019 along the slopes of Mt. Chikiani and its sur-
roundings led to the discovery of an impressive 
number of archaeological sites, which provide 
us with a reliable background in which the lo-
cal economy developed. Many consist of groups 
of obsidian mining fi elds, mine-pits, workshops 
and test-spots in correspondence with differ-
ent lava fl ows that originated between 2.8 and 
2.4 Myr (Le Bourdonnec et al. 2012; Nomade 
et al. 2016). Many other types of sites were also 
found. They consist of stone-walled villages, an-
desite/basalt quarries, different types of mega-
lithic monuments and kurgans, one fortress con-
structed on top of a volcanic cone facing Lake 
Paravani, known as Inyak Dağ, and one men-
hir that marks the south-western boundary of 
the mining area (Biagi et al. 1917a; Biagi, Nis-
bet 2018). All these structures seem to be some-
how related to obsidian mining that, given the 
altitude of the highland, was most probably car-
ried out during the summer season.

The analysis of more than 180 obsidian fl akes 
and bombs sampled from different mining areas, 

Fig. 2. Mt. Chikiani: I—VIII — obsidian fl ows and other formations (from Nasedkin et al. 1983: fi g. 1).

Рис. 2. Гора Чикиани: I—VIII — обсидиановые потоки и другие образования (по Наседкин и др. 1983: рис. 1).
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Fig. 3. Mt. Chikiani: A — I — Location of the main groups of obsidian mine-pits and the workshop ER between Mt. 
Chikiani and the hillock called NECK (drawing by P. Biagi).

Рис. 3. Гора Чикиани: A — I — расположение основных групп обсидиановых карьеров и мастерской ER между 
горой Чикиани и пригорком под названием NECK (фотография П. Бьяджи).

workshops and other sites located within a radius 
of ca 10 kms from Mt. Chikiani, shows that three 
different sources were exploited, characterised 
by a continuous variation of Ba and Zr concen-
trations (Biagi et al. 2017b). The technique em-
ployed for their analysis is the Laser Ablation In-
ductively Coupled Plasma Mass Spectrometry 
(LA-ICP-MS). It is an almost non-destructive 
method employing elements, such as zirconium, 
yttrium, niobium, barium, strontium, cerium, lan-
thanum, and titanium, that seems to be the most 
powerful to establish a discrimination between 
different obsidian outcrops (Chataigner, Gratuze 
2014a; 2014b; Biagi, Gratuze 2016).

The 2016 season saw the discovery of a few 
large mining fi elds along the northern and north-
western lower slopes of the volcano (fi g. 3), and 
a few obsidian workshops (Biagi et al. 2017b). 
Some of the mine pits, barely discernible from the 
ground, are clearly visible from the air due to the 
different colour of the grass cover (fi g. 4). They 
were recorded by GPS, taking their maximum 
and minimum diameters and depth. Many oth-
er pits were later discovered by monitoring high-
resolution satellite photographs. Almost 250 cir-
cular and oval pits were recorded on the ground, 
though their number is undoubtedly much higher. 
The smallest is 3—4 m in diameter, and the larger 
ones are up to 10 m. Their medium depth does not 
exceed 2 or 3 m, with a few attaining 4 m. Small 
heaps of obsidian debitage fl akes were noticed on 
the raised lips all around their openings, where 

also a few blades and polyhedral blade cores were 
recorded. As far as we know, these structures 
do not fi nd comparisons from any other obsidi-
an source in the Caucasus and Europe in general, 
and they strongly resemble the obsidian mines in 
Hidalgo in Mexico described more than a century 
ago (Holmes 1900). The extension of the mining 
area is diffi cult to assess, though an approximat-
ed estimate of 5 square km (500 ha) should not be 
too far from the truth.

At present, we lack any chronological data to 
interpret whether the different groups of pits are 
contemporary or not. However, given the num-
ber and extension of the features, we may suggest 
an activity lasting on a multi-decennial or secular 
scale. We know from the characterization of arte-
facts sampled from several sites that Chikiani ob-
sidian was exploited at least since the end of the 
Middle Palaeolithic up to Historic times (Le Bour-
donnec et al. 2012; Tetruashvili 2019). The on-site 
data retrieved from our surveys show that the area 
was settled since the Palaeolithic (Kikodze, Ko-
ridze 1978; Biagi, Nisbet 2019), though a much 
larger human presence is attested during the metal 
ages. Most of the megalithic structures, kurgans, 
mining fi elds, and obsidian artefacts found along 
wide erosion canals across the pastures are to be 
attributed to the latter period.

A circular stone platform ca 5 m in diame-
ter, delimited by large boulders, was accidentally 
found inside one of the erosions opened along the 
south-western slope of a nameless hillock called 
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NECK in our records. The platform was covered 
with obsidian blocks, and primary and debitage 
fl akes showing that the structure had been used 
fi rst to heap raw material supplies, and then as a 
knapping fl oor (Biagi, Nisbet 2018: fi g. 2). This 
activity resulted in the occurrence of thousands 
refuse artefacts scattered along a gentle slope ca 
800 m long (fi g. 5), from which also a few re-
touched tools were recovered, as well as one prox-
imal segment of a pressure-fl aked polyhedral core 
(Crabtree 1968). This evidence contrasts with the 
recurrent presence of polyhedral blade cores ob-
tained by indirect percussion recovered from the 
mining fi elds located ca 2—2.5 km to the south-
west (Biagi et al. 2017b: fi g. 8). The presence of 
one characteristic Bedeni culture winged arrow-
head with a concave base of type II —9 of A. Or-
jonikidze’s typological list (Orjonikidze 2004: 
53), a few unfi nished bifacial spearheads, and 
two oval rough-outs show that one of the activ-
ities performed at the site was the manufacture 
of different types of bifacial arrows, which took 
place most probably around the middle of the 3rd 
mill. BC. Among the other tools are a few long 
end scrapers, side scrapers, unretouched and re-
touched blades with a trapezoidal or triangular 
cross-sections, one medial fragment of a prismat-
ic blade of exogenous fl int with very fi ne lamellar, 
unifacial fl at retouch along one side, and scrape 

wood traces of wear along the other, fragments of 
basalt or andesite pestles, and a few ceramic pot-
sherds (fi g. 6).

The presence of knapped stone arrowheads 
is defi nitely not unusual to the Bronze Age soci-
eties of Eurasia (Skakun 2003: 151), and in par-
ticular of the north Pontic cultures neighbouring 
the Caucasus, where they often recur within the 
same burial complex or kurgan, sometimes to-
gether with other weapons made of metal (Razu-
mov 2011).

More problematic features are represented by 
two ca 100 m long parallel rows of stone-walled, 
well-preserved, apsidal, semi-subterranean rooms 
discovered near the top of Seyttapa. This lower 
andesitic cone that elevates some 10 km east of 
Mt. Chikiani (Biagi, Nisbet 2018: fi g. 5). Very 
similar structures have been described in the Cau-
casus in Armenia, radiocarbon-dated to different 
periods of the Bronze and Iron Ages (Badalyan et 
al. 2008; Reinhold 2016).

3. The Rohri Hills (Sindh, Pakistan) 
(P. B.) 

The Rohri Hills are the earliest chert work-
shops ever discovered in Sindh (Pakistan) in 
the 1880s (Biagi 1997). However, H. De Ter-
ra and T. T. Paterson were the fi rst to discuss 

Fig. 4. Mt. Chikiani: A group of mine pits of area A from which the colour variability is very clear (drone photograph by 
M. Ferrandi 2017).

Рис. 4. Гора Чикиани: группа шахтерских ям района A, по которым хорошо просматриваются цветовые различия 
(фотография с дрона, сделанная М. Ферранди 2017).
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Fig. 5. Mt. Chikiani: Distribution of the mapped artefacts along the ER erosion (small yellow dots). a — Blocks (blue 
dots), b — Cores (green), c — laminar artefacts: bladelets (violet), microbladelets (green), hypermicrobladelet (orange). 
The circle shows the approximate location of the circular stone platform (drawing by R. Nisbet and P. Biagi).

Рис. 5. Гора Чикиани: Распределение артефактов вдоль эрозии ER на карте (мелкие желтые точки). a — блоки 
(синие точки); b — нуклеусы (зеленые точки); c — ламинарные артефакты: пластины (фиолетовые), микропласти-
ны (зеленые), гипермикропластины (оранжевые). Кружком обведено примерное расположение концентрической  
каменной  пластины (иллюстрация Р. Нисбет и П. Бьяджи).
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Fig. 6. Mt. Chikiani: Knapped stone artefacts from workshop ER: 1 — obsidian fl at retouched Bedeni type arrowhead; 
2 — exogenous chert medial fragment of a prismatic blade with traces of wear along one side (dots); 3 — obsidian 
ogival rough-out arrowhead early stage of manufacture; 4 — obsidian long end scraper; 5 — obsidian retouched blade-
let; 6 — obsidian advanced stage of manufacture of a bifacial spearhead (photographs by P. Biagi and E. Starnini).

Рис. 6. Гора Чикиани: каменные изделия из мастерской ER: 1 — обсидиановый плоский ретушированный наконеч-
ник стрелы типа Бедени; 2 — экзогенно кремнистый медиальный фрагмент призматической пластины со следами 
износа с одной стороны (показано точками); 3 — обсидиановый оживальный наконечник стрелы на ранней ста-
дии изготовления; 4 — обсидиановый длинный концевой скребок; 5 — обсидиановая ретушированная пластина; 
6 — обсидиановый двусторонний наконечник копья на продвинутой стадии изготовления (иллюстрация П. Бьяд-
жи и Э. Старнини).

their chrono logical and cultural attribution to the 
Bronze Age Indus Civilisation some 50 years 
later (De Terra, Paterson 1939: 336).

The Rohri Hills consist of groups of Eocene-
Early Oligocene limestone terraces, or mesas, 
that elongate in a north-south direction, east of 
the course of the River Indus, between Rohri 
and the south-western fringes of the Thar Desert 

(Blanford 1880) (fi g. 7). The surveys carried out 
between 1993 and 2003 by the Italo-Pakistani 
Joint Rohri Hills Project in the central-western 
part of the terraces (Shadee Shaheed Hills) led 
to the discovery of impressive groups of hun-
dreds chert mines surrounded by workshops 
composed of thousands knapping by-products 
including debitage fl akes, unretouched arte-
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Fig. 7. The Rohri Hills and their surroundings. Distribution map of the sites mentioned in the text: 1 — Shadee Shaheed; 
2 — Lakhueen-jo-Daro; 3 — Kot Diji; 4 — Mohenjo-Daro (drawing by P. Biagi).

Рис. 7. Холмы Рохри и их окрестности. Карта распределения упомянутых в тексте памятников: 1 — Шади Шахид; 
2 — Лахуен-джо-Даро; 3 — Кот Диджи; 4 — Мохенджо-Даро (иллюстрация П. Бьяджи).

Fig. 8. Shadee Shaheed Hills: Distribution map of the most important mining fi elds (a — z) with the location of the ex-
cavated mine pits RH-862 (1) and RH-59 (2), and workshops RH-58 (3) and RH-480 (4). Note the distribution of groups 
of mines ost en at the edge of the mesas and the great diff erence between the C-shaped group C and the triangular 
group E that show probable diff erent exploitation strategies. Note also as already 20 years ago the whole area was 
devastated by stone surface collecting and limestone quarrying. The mining area represented in the satellite image 
covers ca 80 ha (drawing by P. Biagi).

Рис. 8. Холмы Шади Шахид: карта распределения наиболее важных месторождений полезных ископаемых (a — 
z) в соотношении с расположением выработанных карьеров RH-862 (1) и RH-59 (2), мастерской RH-58 (3) и RH-
480 (4). Стоит обратить внимание на распределение групп залежей, часто на краю столовых гор, и большую раз-
ницу между С-образной группой С и треугольно-образной группой E, которые демонстрируют вероятно разные 
стратегии эксплуатации. Обратите внимание также и на то, что уже 20 лет назад вся территория была опустошена 
сбором камней с поверхности и добычей известняка. Район добычи, представленный на снимке со спутника, за-
нимает площадь около 80 га (иллюстрация П. Бьяджи).

facts and exhausted cores (Biagi, Pessina 1994; 
Biagi et al. 2018b: 72). The region covered by 
chert extraction activities is so wide and inten-
sively exploited that impressive groups of mine-

pits are clearly visible even from satellite imag-
es (fi g. 8). After so many years of work carried 
out in the area, it can be stated that one of the 
archaeologically demonstrated phenomena was 

Dergachev_sait.indb   421 Пн 03.04.23   15:04:28



422 P. BIAGI, R. NISBET

the mass-production of thousands of blade and 
bladelet blanks to supply the request of the ar-
tisans workshops of manufacturing centres like 
those in the neighbouring cities of Mohenjo-Da-
ro, Kot Diji and Lakhueen-jo-Daro at Sukkur 
(Biagi et al. 2018b).

However, we have to point out once more 
that the three aforementioned sites yielded just 
a very small number of knapped stone artefacts. 
Only 115 items come from the excavations car-
ried out by J. Dales at Mohenjo-Daro (Kenoy-
er 1984), whose six radiocarbon dates fall within 
the second half of the 3rd mill. BC (Possehl 1995: 
4 030 ± 66 BP, 2 608 ± 113 BC at 1σ (P-1179), and 
3 813 ± 65 BP, 2 278 ± 111 BC at 1σ (P-1182a)). 
F. A. Khan reports the presence of chert artefacts 
from the Kot Dijian (Early Indus) layers of Kot 
Diji mound, though his description is not very de-
tailed. This author reports the presence of “cores 
of fl akes from which blades, scrapers, spear-head 
and sickle like blades had been chipped. Most of 
them show signs of use on their edges. The well 
fi nished leaf-shaped stone arrow heads are worth 
mention” (Khan 2002: 48, P-62). A few more ar-
tefacts, among which are bullet cores, crested and 
unretouched bladelets, are illustrated from the In-
dus occupation layers of the same mound (Khan 
2002: P-32; see also Cleland 1987: 106).

It is important to remark that both Kot Diji-
an and Indus potsherds were retrieved from lay-
er IV of the site. The same layer yielded one char-
coal radiocarbon date that is comparable with 
those obtained from the Rohri Hills mine pits 
(4 043 ± 138 BP, 2 595 ± 208 BC at 1σ (P-195)). 
This result falls into the time span one would ex-
pect for the Mature Indus Civilisation (Brunswig 
1975: tab. 2) (see Harappan phase of the In-
tegration Era: Shaffer 1991: 448). Moreover, 
107 knapped stone artefacts, mainly fragments 
of unretouched bladelets and crested bladelets, as 
well as two bladelet cores, come from the exca-
vations carried out at Lakhueen-jo-Daro, a Ma-
ture Indus centre located in the industrial area of 
Sukkur close to the right, western bank of the In-
dus (Shaikh et al. 2004—2005). The site has been 
radiocarbon dated from one Acacia sp. charcoal 
sample retrieved from a fi replace ca 3 cm thick 
at ca 50 cm of depth, where a bronze male fi g-
urine was also found. The sample was collected 
in close relation with a brick platform, and a fa-
ience and steatite bead workshop inside one of 
the fi rst test trenches opened in 1996 in mound 
C by G. M. Shar of Shah Abdul Latif Universi-
ty, Khairpur (3 960 ± 140 BP, 2 478 ± 215 BC at 1σ 
(GrN-23123), δ13C –22.03).

The three cases reported above are from impor-
tant Indus urban settlements located close (with-

in a radius of ca 50 km) to the Rohri Hills chert 
sources. A piece of better evidence comes from 
Harappa in the Punjab (Possehl 1991; Law 2011), 
more than 550 km north-east of the Rohri Hills 
sources. Here 8,499 chert artefacts were collected 
from different areas of the ca 150 ha Mature Indus 
urban site excavated in 1986 (Davis 2019: tab. 2: 
3). In this case, the number of knapped stone ar-
tefacts is also quite small. Most consist of frag-
ments of unretouched blades and bladelets, while 
cores are represented by only eight specimens, 
three of which are bullet types. These data are im-
portant because they confi rm the wide distribu-
tion of Rohri Hills chert during the Indus period, 
which extended down to the Arabian Sea coast at 
least 450—550 km farther south (Law 2011; Bia-
gi et al. 2018: 83; Gadekar, Ajithprasad 2018).

The Rohri Hills mining fi elds provide an ex-
ceptional opportunity to shed light on this aspect 
of the Indus Civilisation and deeper insights into 
the role played by the “lithic factor” during the 
development of this urban civilization when met-
al was already widely employed for making func-
tional tools, sophisticated products, and art piec-
es (Shaffer 1982; Yule 1985). The new data show 
that some of the opinions expressed in the 1980s, 
when the research in the Rohri Hills mines had 
not yet begun, are no longer tenable. For exam-
ple, can we say now “that production centers for 
chipped stone existed, but we suspect that stone 
as a production medium was less conductive to 
the development of specialization that was cop-
per-bronze”? Can we now state “that the intro-
duction of copper-bronze should result in the re-
duction in the frequency and functional variabili-
ty of stone tools” (Cleland 1987: 110)? Moreover, 
can we consider chert, or obsidian, in the cases 
presented above, a low-cost material or material 
employed to produce different types of low-cost 
items (Vidale, Miller 2000: 120)? What was the 
real production cost of chert mining also in terms 
of human lives? What was the social dimension 
of such an important activity? Was it seasonal, as 
the local climatic condition would suggest (Seth 
1978), or an all-year-round production? Did it im-
ply some kind of authoritative structure (Eltson 
2011: 63)?

During the 1990s, test trenches were opened 
inside a few Shadee Shaheed mine pits (Biagi, 
Pessina 1994; Negrino, Starnini 1995; Negrino et 
al. 1996). The most extensively excavated struc-
ture is RH-862, that was exploited during the Ma-
ture Indus period (fi g. 9). This cultural attribution 
is confi rmed by a radiocarbon date obtained from 
a tiny sample of Zyziphus nummularia charcoal 
(3 880 ± 70 BP, 2 349 ± 101 BC at 1σ (GrA-3235), 
δ13C –22.03) (Biagi 1995). Mine-pit RH-59 yield-
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Fig. 9. Shadee Shaheed Hills: Mine-pit RH-862 with the indication of the point from which a Zyziphus nummularia char-
coal fragment was collected for radiocarbon dating (GrA-3235). a — reddish, sandy clayey soil and rubble; b — aeolian 
sand; c — chert nodules; d — knapped stone artefacts (photograph by P. Biagi 1995; profi le drawing by F. Negrino and 
E. Starnini, ast er Biagi et al. 1997: fi g. 6).

Рис. 9. Холмы Шади Шахид: шахта RH-862 с указанием места, откуда был взят фрагмент древесного угля Zyziphus 
nummularia для радиоуглеродного датирования (GrA-3235). a — красноватый, супесчано-глинистый грунт и ще-
бень; b — эоловый песок; c — кремнистые конкреции; d — изделия из колотого камня (фотография П. Бьяджи 
1995; рисунок профиля Ф. Негрино и Э. Старнини, по Biagi et al. 1997: fig. 6).

ed a slightly older result from a sample of Zootecus 
chione land snails (3 999 ± 24 BP, 2 525 ± 34 BC at 
1σ (GrM-21237), δ13C –5.67) (fi g. 10).

The manufacturing processes employed in the 
production of blanks (blades and bladelets) de-
tached from polyhedral and bullet cores (fi g. 11), 
the employment of copper-tipped punches, the 
very probable employment of skilled specialists, 
and other important topics have already been de-
scribed in detail in other Rohri Hills papers and 

are not repeated here (Biagi, Pessina 1994; Negri-
no, Starnini 1995; Negrino et al. 1996; Briois et 
al. 2006). However, it is important to remark once 
more that the Indus urban centres yielded little ev-
idence of the way chert blades were employed. So 
far our knowledge is limited mainly to a few func-
tions that were most likely processed by a limited 
number of specialists (Roux 1999: 165), includ-
ing pottery manufacture (Anderson-Gerfaud et al. 
1989), semiprecious stone beads piercing (Bond-
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ioli et al. 1984: 24), shell working (Vidale 2000: 
72), and agricultural activities as shown by the oc-
currence of unique types of notched sickle blades 
that look typical of the Kot Diji aspect (Voytek 
1994; Khan 2002: P-62). Probably these data do 
not refl ect all the activities that involved the ex-
ploitation, function and effi ciency of chert tools 
(Luedtke 1984).

The extraction methods employed in Ma-
ture Indus times to exploit mine RH-862 did not 
consist of underground or deep shafts with gal-
leries but of trenches and pits that, in some cas-
es, were fi rst opened on the edge of the terrace 
(Biagi et al. 1997: 31). At present, the mouths 
of the mine-pits are marked by spots of sand 

blown from the neighbouring Thar Desert that 
was trapped into the shallow depression of their 
openings. The excavations have partly exposed 
a more or less continuous and roughly horizon-
tal surface where the topmost seam of chert nod-
ules was reached at a depth of ca 1.50 m. Here 
the consistency of the limestone deposit changed 
into a harder layer, and a mine front ca 10 m long 
(see fi g. 9). The mine pits are always surrounded 
by the result of the extraction activity that con-
sists of heaps of limestone rubble visible from a 
long distance. The presence of workshops where 
the extracted nodules had been tested was also 
observed around the edges of the mines (Starni-
ni, Biagi 2006).

Fig. 10. Shadee Shaheed Hills: Mine-pit RH-59 with adjacent bullet core microbladelet workshop. The profi le shows 
the Zootecus chione horizon (triangles) from which the AMS-MICADAS date GrM-21237 was obtained. 1 — Mine-pit 
rubbles; 2 — sand cover; 3 — mine-pit deposit (drawing and photograph by P. Biagi).

Рис. 10. Холмы Шади Шахид: шахта RH-59 с примыкающей к ней мастерской микропластинчатых нуклеусов. 
На профиле показан горизонт Zootecus chione (треугольник), по которому была получена AMS-MICADAS дата 
GrM-21237. 1 — обломки из карьера; 2 — песчаная крышка; 3 — залежи из карьера (фотография и рисунок про-
филя П. Бьяджи).
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Fig. 11. Shadee Shaheed Hills: Workshop RH-59. Diff erent types of cores: 1—3 — Bullet cores; 4—6 — Polyhedral 
cores; 7—8 — Pre-cores (drawings by P. Biagi and G. Almerigogna).

Рис. 11. Холмы Шади Шахид: карьер RH-59. Различные типы нуклеусов: 1—3 — Пуле-образные; 4—6 — много-
гранные стержне-образные; 7—8 — предварительной обработки (рисунки П. Бьяджи и Г. Альмеригогна).
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4. Discussion
(P. B. & R. N.) 

Quarries, mines and workshops are the most 
important components of an organised lithic pro-
duction to interpret the context of procurement, 
exchange and social organisation of a system that 
involves quite complicated processes not necessar-
ily only functional (Purdy 1984; Topping, Lynott 
2005: 186). The two cases discussed in this pa-
per regard complex Bronze Age societies that de-
veloped in two very different regions of Eurasia, 
whose origins are still debated or insuffi ciently 
known, as well as is our knowledge of their social 
structures (Rahmstorf 2012: 318), and the ways 
they developed. In the case of the Indus Civiliza-
tion, its periodisation is based on a radiocarbon 
chronology over 30 years old (Possehl 1995) that 
has not improved in the last years, with the ex-
ception of the north Arabian Sea coast (Biagi et 
al. 2018a) and Gujarat (Chase et al. 2020). More-
over, the important problem regarding knappable 
stone resources has often been underestimated by 
many archaeologists (see f. i. Kohl 2007, for the 
Caucasus; Lahiri 1992, for the Indian Subconti-
nent). This fact has resulted in an incomplete and 
probably distorted view of the society that ex-
ploited and employed an impressive amount of 
lithics throughout a long period that lasted more 
than 1 000 years, when metals were largely in use 
(McLaren 2008).

Regarding the Caucasus, if we consider the 
impressive and so far unique obsidian mining 
fi elds discovered around Mt. Chikiani, which 
were exploited during the Bronze Age, we can 
also observe that all the territory around it, within 
a radius of at least 50 km, is covered with obsidi-
an fl akes and artefacts that were undoubtedly de-
tached and transported for reasons we know noth-
ing about. Moreover, they systematically recur 
also where different types of megalithic structures 
were constructed. The distribution radius of Mt. 
Chikiani obsidian was defi ned a few years ago, 
without any data considering the different ages 
of exploitation of this source that are still at pres-
ent inadequately defi ned. However, to the best of 
our present knowledge, the distribution and trade 
of Chikiani obsidian seem to have spread over an 
area much wider than all the other south Cauca-
sian sources (Badalyan 2010: fi g. 4).

The presence of hundreds of mine pits and 
very rich workshops discovered ca 2 km from the 
extractive areas of Mt. Chikiani, provide us with a 
rough idea of the complexity of the obsidian min-
ing and exploitation activities that took place in a 
highland zone located above 2000 m of altitude, 
which is characterised by extreme winter tem-

peratures and lasting snowfalls. For this reason, 
we suggest that mining was practised on a sea-
sonal basis, as is also known from other countries 
of Eurasia (Stöllner 2016: 212). The occurrence 
of obsidian workshops for the production of dif-
ferent types of arrowheads and the recurring dis-
placement of elegant and perfectly refi ned arrow 
types as grave goods inside Kura-Araxes and Be-
deni kurgan burial chambers (see Куфтин 1941; 
Makharadze 2016b) are not enough to explain the 
impressive number of obsidian mine-pits opened 
along the slopes of Mt. Chikani, nor is the pres-
ence of a few obsidian notched sickle blades re-
covered from historical sites. Moreover, we have 
little idea of the reasons why mine pits were dug 
out to reach the natural fl ow since obsidian is very 
common on the surface, also in the form of large 
boulders.

Regarding the Indus Valley, the Rohri Hills 
chert mines show evidence of long-lasting extrac-
tion activities in different regions of the terraces. 
So far, this important aspect has been given lit-
tle consideration by most archaeologists despite 
the very important role it plays in the interpreta-
tion of the economy of a complex Bronze Age so-
ciety of which little is known, though much has 
been written about. In the Indus Valley, most 
fi eldwork was carried out in the 1900s, and most 
data were collected more than 30 years ago. The 
basic structural subdivision of the Indus prehisto-
ry was suggested by J. Shaffer in the same years 
(Shaffer 1991). The same can be said of the exter-
nal trade of the Indus Civilization. Products and 
items do not seem to have moved in abundance, 
and “Harappan contact with the West, via trade 
or any other kind of cultural interaction, was min-
imal and sporadic” (Shaffer 1982: 191). Though 
our knowledge has undoubtedly improved, espe-
cially as regards transoceanic trade and commu-
nication, we cannot say that it is very satisfactory 
(Gupta 1996: 111—136).

The case for chert mining is very indicative 
in this respect. How can we account for the fact 
that such an impressive activity that undoubt-
edly lasted a few hundred years and involved 
much effort and people, does not fi nd a reason-
able counterpart in the Indus settlements, 96 of 
which, attributed to the Mature period, have been 
excavated in Pakistan and India (Possehl 1997: 
429)? What do we really know about the polit-
ical/economic/religious system adopted in that 
period (Hahn 2012; Rahmstorf 2012)? Why is 
it that our present knowledge is far too poor and 
many problems have never been solved or have 
not improved, if not at a very regional scale, at 
least in the Indus River basin (see f. i. Wright et 
al. 2008)?
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5. Conclusion (P. B.) 

It has been recently argued that “Bronze Age 
World System Cycles” can be subdivided into dif-
ferent phases and that “the frequency of and in-
tensity of contact had reached a peak early in the 
third millennium B. C.” (Frank 1993: 392), that is 
when complex societies started to develop as well 
as urban settlements, writing or the use of still un-
deciphered ideograms, sophisticated mortuary 
practices, and the production of different types of 
special items manufactured by skilful specialists. 
Within this picture falls the problem of the exploi-
tation of knappable stone resources over a scale 
as impressive as it has never been recorded in any 
other period of prehistory. This fact is even more 
interesting if we consider that it began to appear 
and continued throughout most of the Bronze 
Age, when metal objects were systematically pro-
duced even at an industrial scale, as well as pot-
tery though, as described in this paper, little or no 
attention has ever been paid to lithics by many ar-
chaeologists, for many reasons, among which are 
the recovery techniques adopted in large scale ex-
cavations, or the interest that more attractive fi nds 
or structures always spark.

Obsidian and chert were undoubtedly ex-
ploited on a large scale during the 3rd mill. BC 
all over the area discussed in this paper and be-
yond it. Moreover, knapping techniques seem to 
have followed similar modalities that led to the 
manufacture of parallel-sided blanks (or pris-
matic blades) due to the employment of a metal 
(copper) punch (Pelegrin 2012). Strong similari-
ties can be noticed in the presence of polyhedral 
blade cores and bullet cores that imply perfect 
control of the manufacturing process and a pre-

cise idea of the fi nal blank to be detached. These 
products are quite distinctive as are the notched 
sickle blades whose distribution spread at least 
from the Caucasus to the Indian Subcontinent 
during the same period. The presence of long, 
arched, winged, bifacial arrowheads can be ob-
served all across the region that runs from the 
Caucasus to the entire north Black Sea coast, 
and Indus type elongated carnelian beads were 
manufactured by Indus craftsmen living in Mes-
opotamia and exported as far as the Aegean 
(Rahmstorf 2015: 161).

Despite the importance of these archaeologi-
cal factors, lithics and stone mining often played 
a secondary role in archaeology. However, obsid-
ian and chert mining fi elds like those discovered 
in the Caucasian mountains of Georgia or the des-
ert landscapes of Sindh clearly show that their im-
portance is fundamental for the interpretation of 
the social structure, economy and trade activities 
of politically complex Bronze Age societies.
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