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METALLURGICAL TRADITIONS
IN BRONZE AND EARLY IRON AGE MEDITERRANEAN
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The exchange of different kind of metals, technology, skills and types from one side of the
Mediterranean to the other is attested since the 3™ millennium BC. ldeas, skills, and technologies
moved together with rough materials and smiths aboard of the merchant ships, according to the fashion
and the trend of the time, creating at the mid of the Late Bronze Age the so-called metallurgical koine.
The orientation of the flow was mainly from East towards West, but it was not unidirectional.
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1. PATHS OF METAL TRADE AND TECHNOLOGICAL EXCHANGE

The circulation of metals, related technology, and derived artifacts between East and West
of the Mediterranean, across the great islands, namely Cyprus, Crete, and Sardinia, marked
numerous trade routes and was the trigger for economies during the Bronze and Iron Ages.
International trade, and more specifically commerce of metal developed during the 2
millennium BC? has its premises already in the 3 millennium BC, as suggested by the hoard
from Pella? or by European copper torques found in the Eastern Mediterranean,® becoming a
proper mercantile system only in the Late Bronze Age.*

Late Bronze Age (1600-1200 BC) metallurgy is characterized in Anatolia, Levant and in
the Eastern Mediterranean by a change in the use of minerals, from local sources towards an
extended exploitation of Mediterranean sources in a wider trade network.5

As already stated by Massimo Pallottino in 1950,° the power of the Mediterranean Bronze
Age culture favored the introduction and diffusion of new shapes, features, and new
technologies, and the creation of what has been defined as “metallurgical koin€”.” The koiné
in Mediterranean metalworking traditions is shown by wide distribution of distinguished
metal artifacts between the 14" and 10" century BC from central Europe to the Levantine
coasts, and vice versa, up to the Iberian Peninsula and the Black Sea and beyond, sharing not
just artifacts but also material resources (8§ 2.) and technology (8 3.; fig. 1).

The circulation of metals took place mainly by sea, as testified by the shipwrecks off the
Carmel coast (Kefar Samir, Neve Yam, Hishulei Carmel), dating back to 14"-13™ century
BC,? by those off the southern coast of Turkey, namely Antalya-Kumluca,® dated to 16™-15%
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century BC, Uluburun, of late 14" century BC, and Cape Gelidonya,! of late 13" century
BC.

Several paths did exist, as shown by peculiar weapons discovered in the Uluburun
shipwreck, such as the sword of Pertosa-Thapsos Type.!? The latter represents one of the
earliest Western artifacts found in the Eastern Mediterranean,*® probably an import from the
Central Mediterranean, like the socketed spearheads from the same shipwreck, which find
contemporary comparisons in the Balkan area, in northern Greece and in Italy.** However,
the lead isotope analyses of some of these items have shown that the copper used comes from
Cyprus,® revealing a complex system of extraction, exchange, manufacturing, and commerce
across the Middle Sea. Indeed, the distribution of Pertosa-type daggers and swords can also
illustrate the routes of the diffusion of bronzes belonging to the koine, from Italy across the
Adriatic to southern Greece and Crete, up to Cyprus.

The orientation of the flow was mainly from East towards West, but it was not
unidirectional. The West-East commercial stream is profiled, for example, by the presence
of Nuragic and Sardinian pottery in Crete!® and Cyprus,*” by a Thapsos/Milazzese juglet in
Beirut,’® and by the case of the two-looped socketed axe from Motya, an Iberian type of
possible Sardinian manufacture.®

At some point during the 12" century BC, the copper exchange net in Central
Mediterranean changed its connotation and directions. At the turn of the century noteworthy
changes in the international trade network took place.?° Sardinia is interested by the import
of Iberian artifacts and the diffusion of Iberian-like manufacts, specially originated on the
Atlantic coast.?! Something changed also in Atlantic Iberia. Suddenly there were copious
indications of Atlantic metalwork and metalworking influence, as well as numerous hoards
with common echoes from Northern France and Britain to Southern Spain. However,
connections were not only with the North and the Atlantic world. Atlantic elements were
mixed with eastern material coming from the Central Mediterranean and beyond, the early
Phoenician presence changed the regional networks of metal production, trade and
consumption.??

The nature of ‘convertible’ value of metals stimulated and favored technological
experimentation, intensification of production and increasing of long-distance trade in the 2™
millennium BC.%
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Therefore, between the Bronze and Iron Ages, not only raw materials traveled in the
Mediterranean Sea, but also goods, people, knowledge, technological skills, and cultural
traditions.

2. METALS SPREAD ACROSS MEDITERRANEAN BETWEEN BRONZE AND IRON AGES

The leading metal of the Bronze Age is undoubtedly copper, sometimes present in alloys
and in associations with other metals such as arsenic and tin. Copper in this period is used
for the manufacture of luxury items, cult and funerary equipment, personal ornaments, but
also weapons and tools.

Iron makes its appearance on the scene only in the first centuries of the Iron Age and
copper continues to have a wide use even in this period.

Gold and silver are the precious metals for jewelry and hoards, and silver appears to be the
referring value in the pre-coinage periods on either side of Mediterranean.

2.1. Copper

Major copper ore districts in the Near East are in Anatolia,?* along the Inner and Outer
Taurid Mountain in southeastern Turkey,? in the Wadi Arabah and Sinai Peninsula (Timna),
and in Cyprus.?® The discovery and the adoption of metallurgy of copper in these areas dates
back to the 5-4" millennium BC.?’

There was a break in copper production in Wadi Arabah during Middle and Late Bronze
Age, when Cyprus had a sort of monopoly of metallurgy of copper in the Eastern
Mediterranean, and just with the beginning of the Iron Age a revival occurred in the region.?®

During the 2" millennium BC,? due to the development of the technology for smelting
sulphite ores,*® the overflood in the Mediterranean market of copper and ingots of Cypriot
origin, testifies to the leading role assumed by Cyprus in copper production and its related
trading activities.

However, at the beginning of the Iron Age Cyprus ceased to be the primary copper supply
in the Mediterranean.3!

The copper is exploited in the Aegean region since the Early Bronze Age.®

In Italy important copper deposits exist in Sardinia and Tuscany,* where the earliest
metalworking was performed,® but copper smelting and working were developed and
intensified starting from the 3 millennium BC.3®
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The metal ore working started in the Iberian Peninsula already during the 5™ millennium
BC3® and the copper metallurgy advanced since the 3 millennium BC.%

The metallurgy of copper arose and developed in the Mediterranean from the 4™
millennium BC, favored by the numerous sources of supply spread in the regions from East
to West. From the 2" millennium BC there is a sharing of raw materials, copper products,
and technology along conformed routes.

2.2. lron

Iron, even if geographically widespread, was accidentally produced in the Near East
during the 3 and 2" millennium BC, mainly as a byproduct of copper metallurgy.3® Until
the end of the Bronze Age it was considered more a precious good than an alternative material
to copper.®® Since the 12™ century BC the metallurgy of iron developed thanks to the
circulation of the so-called ‘utilitarian’ objects,*® starting from Cyprus, followed by the
Levant.*! Tuscany was rich in iron as well, but the iron working started only during the first
centuries of the 1%t millennium BC.*

Levant and Cyprus seem to be places of experimentation and processing of ironworking,*
even if its earlier development might have previously taken place in Anatolia.*

Phoenician maritime trade is responsible for the spread of iron technology across the
Mediterranean. Thanks to the eastern seafaring iron working and habit were introduced in
Sardinia,*® and lberia,*® fencing the use of copper and bronze in the ritual realm.*

2.3. Silver

Silver has played an important role in the economy of the pre-coinage Eastern
Mediterranean as a standard of payment and a reference value since the 3" millennium BC.*
During the Middle Bronze Age silver reached the Levant from Anatolia and the Aegean and
it was used as a mean of currency.® At the turn of the 1% millennium BC Sardinian
(Iglesiente) silver started to appear in the Levant but was soon replaced by that of Iberian
origin (Pyrite Belt).

The Iberian Peninsula played a decisive role in the silver production since the beginning
of the 1% millennium BC. The development and the improvement of the noble metal
production seem to be related to the arrival of Phoenician sea-traders (and of itinerant smiths)
from the Eastern Mediterranean. In fact, in Iberian Peninsula the floruit of silver exploitation,
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both in the indigenous and Phoenician sites, can be set between the end of the 9"-beginning
of the 8™ century BC and the first half of the 6™ century BC.%° A new cycle in the metallurgy
of silver, characterized by the supply of complex silver minerals and the use of cupellation,
by the means of external Pb added to the Ag-rich jarosites,> begun with Phoenicians in
Iberia.>

Therefore, similar exploitation methods were used in Anatolia and Sardinia starting from
the 10" century BC. Accordingly, they were at first learned in Anatolia and then transmitted
to the rest of Mediterranean by the enterprises in search of the noble metal.>

3. TECHNOLOGICAL SKILLS SHARED IN THE MEDITERRANEAN

Metallurgical technology, skills and innovations traveled across the Mediterranean with
artifacts, on cargo vessels, as the diffusion of iron and silver working illustrates, thanks to
the presence of itinerant smiths who brought tools and knowledge with them.

This phenomenon is crystallized in the Cape Gelidonya wreck where the cargo included
all the tools of a bronze smith and stone implements as well. Clay moulds are the only missing
complements, probably lost at sea. In that way the smiths could operate both on board, for
small finishing touches, and in each stop of the sea-route with impromptu furnaces or in
already set workshops.>

The privileged relationship between Cyprus and Sardinia originates a real transfer of
technological knowledge and types between 13" and 12™ century BC by the means of which
the lost-wax technique, characteristic stone hammers, fire tongs, mirrors, tripods and doble
axes start to spread over in the Tyrrhenian island.>®

Contacts and exchange of technology and traditions between the Aegean and Southern
Italy also existed during the last centuries of the 2" millennium BC. They witness a flow
from West to East, as shown by the recovery of some stone moulds for winged axes in Crete®®
and Mycenae,* and a counter-flow from East to West, testified by the diffusion of the sheet
bronze-working technique of Aegean tradition in Southern Italy related to the presence of
itinerant smiths.5®
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4, OXHIDE INGOTS

Oxhide ingots are a hallmark of Mediterranean metallurgical tradition between 2" and 1%
millennium BC (fig. 2). They can provide numerous information about the Late Bronze Age
network of exchanges of goods and technology in the Mediterranean.>® Moreover, they were
found in utilitarian as much non-utilitarian contexts, and could represent a shared standard
for value and exchange in the Mediterranean.®°

At the end of the Middle Bronze Age and the beginning of the Late Bronze Age oxhide
ingots largely circulated in the Eastern Mediterranean, including Crete, and the raw copper
seemed to have multiple sources.5!

During the second part of the Late Bronze Age (1400-1200 BC) the Cypriot copper
became the primary source for oxhide ingots,? and they, together with plain ingots, spread
over the Central-Western Mediterranean, namely Sicily and Sardinia.®

During the Iron Age | (1200/1190-960 BC) the distribution of copper oxhide ingots
concentrated in the central part of the Western Mediterranean, that is Sardinia,®* but sporadic
attestations from the Levant show the persistence of the phenomenon all over.% The primary
source seems to continue to be the Cypriot copper, however recent discoveries in North-
Eastern Corsica and in Southern France suggest a Sardinian mediation,® if not a Sardinian
production at least in the latter case.®

Copper oxhide ingots were still significant in Central-Western Mediterranean®® at the
beginning of the Iron Age, but in the 11" century BC their production in Cyprus was
disrupted.®® In the same phase there was a revival of Levantine copper mines of Faynan and
Timna,”® where a fragmentary clay mould for oxhide ingot dating back to the 11" century
BC was recovered, in Timna-Site 30,7 suggesting a displaced production. Moreover, the
spread of loaf-shaped ingots from Faynan is registered in the same century and just briefly
before the diffusion of plano-convex ingots, once again starting from Cyprus.”

Oxhide ingots clearly represent the net of Mediterranean metallurgical koiné and give
information about ore supply basins and the movement of technological innovations, starting
from Cyprus in a multidirectional exchange system, reaching the extreme shores of the
Middle Sea.
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5. CONCLUSIVE REMARKS

Metallurgical traditions between Bronze and lron Ages are characterized in the
Mediterranean by shifting in ore supply districts, dynamic metals distribution, and a constant
transfer of technological skills, types and shapes, according, on one side, to political and
economic changes, and, on the other one, to demand and fashion.

Cyprus and Sardinia between Late Bronze Age and Iron Age are acting as middlemen in
the overseas exchange of technology, metals and models, and the enterprises transported
smiths, tools, and know-how from one coast to the other of the Mediterranean, that become
the melting-pot of the metallurgical koiné. In this wide exchange net between the end of the
Late Bronze Age and the beginning of the Iron Age, technology and skills seem to move
mainly westward, and types and shapes mainly eastward.

Metallurgical traditions have their roots in the 4" millennium BC and grow in a network
of connections and exchanges over two millennia, when Eastern metallurgical experience
spreads in the Mediterranean through the figures of the artisans and remains in the collective
imagination of the peoples of the Middle Sea. A memory of this is in the Homeric poems™
up to the passage from the 18" book of the lliad, where the Eastern metallurgy is the
protagonist in the description of the manufacture of the Achilles’ shield by the smithing god
Hephaestus.™
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Fig. 2 - Bronze four-sided stand with figural decoration on each panel, especially in
foreground a male figure facing a tree bearing an oxhide ingot over shoulder (British Museum
1920,1220.1; 1250 - 1050 BC) from Cyprus, possibly Kourion.
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