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Abstract

While the ancient mining of iron ore and its further processing on Elba Island is an un-
deniable fact, the duration of iron production and its impact on the island’s landscape
is still not clear. Modern research assumes different beginnings for the exploitation and
smelting of iron. In contrast, the end of iron production is dated exactly to the mid-
1* century BC and linked to different reasons, including lack of fuel wood, preservation
of resources, and cheaper iron from the provinces.

Our paper presents the recent archaeological results of an interdisciplinary research
project on ancient iron mining and smelting on Elba. On the basis of archival material,
new 14C-dates, and the current state of the art, the following aspects are discussed:
1) the chronology and (re-)location of ancient iron mines; 2) the prolonged chronology
of iron smelting on Elba; 3) the development of iron processing through Elba’s longue
durée.

New radiocarbon dates and currently underestimated archaeological finds indicate
a new chronology of iron production from the 6™ century BC to the 2™ century AD.
The topo-chronological evaluation shows a concurrent acceleration of smelting even
in remote areas of Elba in order to make use of the secondary resources as well as
already existing maritime trade routes. The continuation of Elban iron production after
its presumed end in mid-1* century BC is contrary to the development on the Tuscan
mainland.

Elba Island: a Mining Landscape for Millennia

Nothing has shaped the landscape of Elba Island more than its iron. Although there
was copper production by the indigenous population during the Early Iron Age,’ the
iron mines were key to the island’s history on a superregional scale. Indeed, an early
beginning of iron exploitation is often cited,” with the first exploiters likely coming
from just 11 kms across the sea. The Etruscan city-state of Populonia, already a metal-
lurgical centre of copper smelting, transformed into a hotspot of iron processing around
600 BC (fig. 1b).?> Fostered by the iron from Elba and other metals from the Colline Me-
tallifere — the heartlands of Etruria Mineraria* — Populonia’s economic importance in-
creased. Therefore, the Syracusans raided Elba in 453/52 BC, certainly attracted by the
iron deposits. Given different dangers from the south, protection of Elba became an
emerging factor.’ As a response to that, multifunctional, fortified hilltop settlements
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Fig. 1: A: Italia and adjacent provinces of the early Roman Empire — B: Location of Elba
in front of Etruria — C: Map of Elban sites with iron slag finds of different smelting
periods.

were built intensifying agriculture, pastoralism, and crafts. In addition to mining, these
had further impact on the landscape.

With the Roman occupation of the island (1% half of the 3™ century BC), the entire
island was actively used for iron production. Smelting sites were installed not only close
to the mines, but also in the far west of the island to exploit all (forest) resources.® For
more than two centuries, huge amounts of waste were dumped in the mines and tons of
slag were left on the plains and beaches of Elba. Since the mid-1* century BC, Elban iron
production decreased due to a lack of fuel,” or political decisions, such as the conserva-
tion of resources or cheaper iron from the provinces — to name a few possible reasons.?
Subsequently, the island turned into a resort with luxurious villas during the Roman
Imperial era.” Populonia’s iron production struggled and ceased in the 1* century AD.
Poets of the late antiquity can only write about Elba’s former legendary wealth of iron.*°

A hiatus in iron production lasted until the 11" century AD, when the Masters of Pisa
reactivated iron exploitation on Elba.'! Seasonal smelting took place in inland locations
until the end of the 14" century AD."” After an internal government conspiracy, Pisa
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lost the only active mine of Rio to the new Masters of Piombino, who could hardly
defend their iron against pirates and opponents. Although the rulers over Elba changed
continuously between the 16" and 19" century — Medici, Neapolitan/Spanish, English,
Napoleon, and the Grand Duchy of Tuscany — Rio’s raw ore was still traded.”® From
1853, travellers’ and mineralogists’ reports about old waste dumps and large, ancient
slag heaps™ promoted the exploitation of Elba’s iron mines with up-to-date methods.
Unfortunately, centuries-old findings from Rialbano to Capo Calamita (fig. 2) were
overprinted without any archaeological documentation.'” As Italy proclaimed autarky
in iron supply in the interwar years, ancient iron-rich slags from Elba, Populonia, and
Poggio Butelli were mined and re-smelted. Most archaeological evidence was destroyed
without any record.’® After World War II, Elba’s iron industry declined, and tourism
became the most important sector. With the closing of the last mine in 1981," Elba lost
its long-lasting importance as the ironworks of Italy. However, the imprint of mining
and smelting activities has remained in the landscape.

In this paper, we discuss the chronology and topography of iron mining and smelting
on Elba using archival material and new 14C-dates to establish several spatio-tempo-
rally distinct phases of iron production in antiquity.
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Fig. 2: Map of Elba with ancient smelting sites, beach characteristics, historical anchor-
ages, present forest cover, and creeks.



38 RAPHAEL A. ESER — FABIAN BECKER
Iron Mining on Elba: its Beginnings and Locations

If a society (e.g. Etruscan or Roman) wishes to achieve economic progress over the
longue durée by mining, ore deposits must fulfill certain requirements.*® Elba’s iron ore
deposits favour this development:

« Quality ore: Analyses showed predominately high-quality hematite mineralization
with an iron content of c. 73% in the northern part (Rialbano, Rio, and Terranera;
fig. 2)."” The magnetite ores of the Calamita Mine in the southeast have also rela-
tively high iron contents (approximately 52%).>°

« Accessibility: All mines are located directly on the coast, which promotes sea-based
transportation of large quantities of ore with lower costs than inland transport. Due
to the geological setting of eastern Elba, all ancient deposits could be exploited by
open-pit mining.**

+ Sustainability: Long-term and permanent use of Elban ore deposits was secured. This
is not only proved by the ancient topos of the ‘inexhaustibility’ of the mines,** but
also by their exploitation in the Middle Ages and modern times.

The onset of mining on Elba is mainly dated by indirect evidence. Even today, it is

claimed without any evidence that iron mining began in the 10" century BC.?* The

scarce occurrence of early iron in northern Etruria from the same time®* makes it clear
that this date is too early. Indirect evidence of early iron mining on Elba in the 8" cen-
tury BC* has been taken from a hematite fragment found in the Scarico Gosetti on

Pithecusae/Ischia.”* However, its validity can be doubted for several reasons: (I) The

fragment was found in a secondary, non-stratified context with finds ranging from the

Late Bronze Age to the 2™ century BC.”” (II) The Elban origin of the ore was declared

by macroscopical analysis and thus the result should be handled carefully without sup-

plementary analysis.? (III) Even if the small ore fragment is of Elban provenance and
dates to the 8™ century BC, it can be assumed that such sized material was used just for
jewelry production,” which did not require large-scale mining on Elba.

Another issue besides dating is the exact location of ancient pits. However, old re-
ports and occasional maps* from the beginning of the modern mining era (1853) have
assisted in some re-localisations. For instance, in 1862, W. Jervis reported on the Rial-
bano mining district (fig. 3a):

“An ancient excavation is seen above the present one, on the sea cliff, and a line
of similar ones is reached on ascending the hill. [...] the abundance of gettate [i.e.

overburden] all around prove the agency of man.”**

This corresponds well to a sketch of the Grattarino mine, in which ancient overburden is
documented left and right of a deeply engraved mining hollow.** As no medieval phase
is known, this mine may be considered of ancient date.>® Ancient open pit mining was
also documented for the Terranera mine (fig. 3c).>* Here, the overburden overlaid the
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Fig. 3: Ancient mines of Elba with modern overprint; a: Rialbano — b: Vallone stope at
Capo Calamita — c: Terranera — d: Bacino stope at Rio.

ore body and reached into the sea; during its removal (since 1880), fragments of ancient
glass, copper sheets, terracotta, and copper nails were discovered.>® An earlier planned
exploitation in the Spanish period (18" century) apparently never took place due to the
bribe of the Neapolitan prime minister.*® A further sign of (small-scale) mining in antiq-
uity is the reported overburden in the Vallone pit at Capo Calamita (fig. 3b); a wedge of
bronze with traces of attrition suggests ancient mining on site.”’

It is even possible to locate ancient mines in the long-living mining district of Rio*®
(fig. 3d). The mineralogist A. Krantz visited the mine three times - in 1835, 1839, and
1840 — before industrial exploitation started in 1853. Krantz published a geological
map with areas of overburden that he distinguished between gettate antiche (ancient
waste dumps; fig. 4, nos. L, II, XI) and gettate vecchie (old waste dumps; fig. 4, nos. XXI,
XXIII).** Rusty mining tools of probable ancient origin were sometimes found in the
gettate antiche and the possible sole ancient gallery called ‘grotta romana’** Although
this does not allow exact dating, it is clear that the Rio pits were active during antiquity.
Further, a silver coin hoard - the final coin is dated to 74 BC — was discovered in 1902
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Fig. 4: Location of ancient and old overburden according to Krantz 1841 on modern sat-
ellite image.

hec

in the northernmost overburden at Pozzo Fondi (Fig 4., without no.)** which points to
mining around this date. From the location of the ancient overburden, we conclude that
mining took place in the Bacino and Antenna stopes.

The best evidence for early iron mining on Elba was gained indirectly from dated
contexts with finds of Elban iron ore. Ore fragments from 65" century BC contexts
in Genoa, Aléria, and Fonteblanda are often attributed to Elba without geochemical
provenance analyses.*” Iron ores from smelting sites in Pisa, San Piero a Grado (next to
Pisa), and especially in Populonia and Follonica have proven Elban provenance and date
to the 6™ century BC (fig. 1b).** Iron objects of this time were only sparingly found in
two grave contexts in the western area on Elba.** Simultaneously, the main settlement
areas moved from west to east, closer to the mines,* which were probably controlled by
Populonia. Hence, the 6™ century BC can be considered as the beginning initial phase*
of iron mining on Elba and of iron metallurgy on the Tuscan mainland.

Iron Smelting: Extended Chronology and State of the Art
In contrast to the occurrence of smelting sites along the Tuscan coast in the 6™ and

5" century BC, the chronological evidence of iron smelting on Elba Island — collected by
surveys and a few excavations by V. Mellini, R. Sabbadini, J. Nihlén*’, and A. Corretti*® —
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points to a delayed onset of smelting with the beginning of the Roman Republican
period (3" century BC).*” An exception is the suggested chronology of the San Bennato
site opposite Populonia. According to archaeomagnetic dating, the excavated smelting
furnaces were already in use in the middle of the 5" century BC.”° However, recent
recalibrations point to a huge dating uncertainty (5"-1% century BC), indicating the
archaeological dating of this context to the 3™ century BC might be more reliable.’*
New radiocarbon dates from Elban sites may point to the onset of iron smelting in
the 4™ century BC. In Patresi in western Elba, a beach section containing a charcoal and
iron slag layer (fig. 5, no. 4) was sampled and a charcoal fragment was dated to 360-150
or 140-110 BC at 95% confidence (fig. 6).”* The earlier dating in the late 4" (or late 3™)
century BC may be possible as the upper slag layer (no. 2) — separated by a sterile
stratum (no. 3) — contains fragments of Dressel 1 amphorae. Another late 4" century BC
date was obtained from an in-slag charcoal sample from the Magazzini site in central
Elba (figs. 1c. 6).”® Iron slag of the 4™ century BC was found at the hilltop settlement of
Monte Fabbrello, which controlled the Magazzini area.’* Smithing slags from the hilltop

smelting
Site web

- i o jﬁ' Al 8. kS RN S g | 2 ? ?

Fig. 5: Sampled beach section next to the Patresi site; 1: sterile layer — 2: slag-rich layer
with Dressel 1 amphora fragments — 3: sterile layer — 4: slag-layer containing charcoal
particles with spot marking the 14C-sample - 5: eroded beach section - 6: rocky layer.

The profile is c. 2 m high.
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Fig. 6: Probability density functions of radiocarbon dates obtained from smelting depos-
its (Patresi, Guardiola, and Capo Pero), and in-slag charcoal (Magazzini).

settlement of Castiglione di San Martino - so far, the singular evidence for smithing on
Elba — predate the Roman occupation.’® Considering these dates®®, it seems possible that
smelting was conducted along Elba’s northern coast in the late Etruscan period.”” An
onset of smelting on Elba is reasonable in the light of the historic and economic context
of Etruria. Facing threats from Celts, Syracusans, and Romans, the Etruscan city-states
were in severe distress in the 4™ century BC.*® Hence, it seems only logical that there
was a need to produce more of the strategically important iron using all of Elba’s re-
sources.””

This development towards the total exploitation of the island’s resources for iron
production was intensified after the Roman conquest, thus entering an industrial phase.
Smelting sites were installed in most large bays with good landing facilities (sandy
beaches) and anchorages (figs. 2. 7a). Fresh water supply came from nearby creeks
(fig. 7b) and well accessible hinterlands provided further forest resources (fig. 7¢).*°
For instance, smelting sites were clustered around the large Procchio bay, an area that
benefited from dense vegetation on the north-exposed slopes of the Monte Capanne
massif and the central Elba hills with good conditions for anchoring and landing ships
(fig. 2; 7a. d). A radiocarbon date obtained at Guardiola confirmed the contemporary
existance of one of these sites in the Roman heyday of smelting on Elba (2™ century BC;
fig. 6).°

The end of iron smelting on Elba is commonly dated to the middle of the 1* century
BC. However, a 14C-date obtained from Capo Pero in eastern Elba — close to the Rial-
bano mine — may suggest an extension of this chronology.®* We sampled a charcoal-rich
layer below a large solid slag conglomeration from the middle of the beach section. The
date (50 BC-80 AD) merely points to activity at this site in the Early Roman Imperial
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oy :

Fig. 7: Natural characteristics of Elba favouring the installation of smelting sites in an-
tiquity; a: long beach of Procchio bay, suitable for landing — b: water-rich creek of the
Pomonte valley - c¢: oaks in the upper Pomonte valley - d: thickly wooded slopes of
the Monte Capanne massif above Marciana Marina.

period and therefore beyond the presumptive end of Elban iron smelting. Smelting at
Capo Pero was concurrent to the occupation of villas on Elba and was perhaps part of
their economy.** Furthermore, several smelting sites in the east and west of the island
revealed evidence — including fragments of lamps, terra sigillata, amphorae, and coins -
that attest to ongoing smelting on Elba in the 1% century AD.** Although iron smelting
and mining continued, its intensity subsided gradually in the Roman Imperial period.
New iron deposits in Gallia, Noricum, and Hispania Tarraconensis (fig. 1a) may have
weakened the iron economy of Elba and Populonia, leading to a regional phase of col-
lapse. The whole ferrous metallurgy seems to have declined in Etruria mineraria in the
1* century AD.® For Populonia, only one single forge of the 2™ century AD is known®
and evidence for iron processing on Elba is completely lacking. Sporadical iron mining
at least lasted into the late 2" century AD, when a ship, sunken in the waters before the
Guardiola smelting site, still carried hematite from Rio (fig. 1¢).*” After the 2™ century
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AD, mining of Elban iron paused until exploitation began again in the Middle Ages
(12—14" centuries AD).

Conclusions

The history of the mining landscape on Elba during antiquity can be divided into dif-
ferent phases. An anterior phase can be seen in the possible exploitation of copper out-
crops on the island, parallel to the copper smelting phase at Populonia (9"-8" century
BC).*® As the iron deposits on Elba were recognized, the metallurgical industry in Po-
pulonia turned from copper to iron in the 7" century BC.** The initial phase of ferrous
metallurgy then began in the 6™ century BC under Etruscan rule; iron mining occured
on Elba, whereas smelting was conducted only on the Italian mainland. Both raw ore
and raw iron were traded along the Tyrrhenian coast and even via Spina to the Adriatic
region.”” During the 4™ century BC, pressure on Etruria grew and the demand for iron
increased, which favored the onset of iron smelting sites on Elba. This development led
to the beginning of the industrial phase (3"-1* century BC) under Roman rule, when
smelting sites spread all over the island to exploit Elba’s secondary resources. Large-
scale transports of Elban ore to the smelting sites at Follonica bay continued.”* The
phase of collapse (late 1** century BC-2" century AD) is characterised by the decrease
and finally the end of iron smelting on Elba in the 1% century AD, although sporadical
iron mining on the island continued into the 2" century AD. Current knowledge sug-
gests a long hiatus for several centuries until iron working on Elba resumed its activity
under Pisan rule.”
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