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Zusammenfassung Summary
Der Lebenszyklus friiher Metallbeile aus Italien, This paper explores the lifecycle of copper-alloy axes in Neo
ca. 4300-2200 v.Chr. lithic and Copper Age ltaly, c. — BC, drawing on the

ndings of recent research projects. Beginning with an investi
Anhand der neuesten Forschungsprojekte beschéftigt sgdition of the ore-mineral resources available to early prospec
dieser Beitrag mit dem Lebenszyklus von Beilen aus Kupfedes and miners, the paper introduces a novel chronology that,
gierung im Neolithikum und in der Kupferzeit Italiensfor the rst time, assigns most types of Italian axes to ve
ca. — V. Chr. Nach der Untersuchung der Erzmineralell-dated horizons. The study further delves into axe produc
quellen, die frihen Schurfern und Bergleuten zur Verfigutign, encompassing alloying, casting, and forging choices. A
standen, wird hier eine neue Chronologie vorgestellt, welchmthesis of research of axe use is then conducted, drawing on
die meisten italienischen Beiltypen erstmalig flnf gutdatieextensive traceological data and replicative experiments.
ten Horizonten zuweist. SchlieB3lich werden BeilherstelluAdditionally, the circulation and exchange of axes are
einschliel3lich gewahlter Legierungs-, Guss- und Schmiedglored through lead isotope analysis, and deposition-prac
verfahren thematisiert. Sodann folgt eine Synthese der Rares are scrutinised through a fresh re-examination of the
schung zur Verwendung von Beilen anhand von umfaagchaeological record. In conclusion, the paper o ers new
reichen Daten aus Gebrauchsspurenanalysen und der iEsights into the social value of early Italian axes as they nav
perimentalarchéologie. Zusatzlich sollen Umlauf und Tauséated a dynamic life cycle involving complex episodes of
der Beile durch Bleiisotopenanalysen untersucht sowie Nianufacture, use, refashioning, handover, inheritance, and
derlegungspraktiken durch eine Neuaufnahme des archaaleposition as part of socially signi cant events and practices.
gischen Befunds geprift werden. AbschlieBend prasentiert
dieser Beitrag neue Erkenntnisse Uiber den sozialen Wert #&ywords Italy, Late Neolithic, Copper Age, metallurgy,
her italienischer Beile in ihrem dynamischen Lebenszyklases
mit seinen vielschichtigen Phasen von Herstellung, Gebrauch,
Umgestaltung, Weitergabe und Niederlegung im Rahmen
sozial bedeutsamer Ereignisse und Praktiken.

Schlagworter Italien, Spatneolithikum, Kupferzeit,
Metallurgie, Beile

Introduction the deposition of axes and other metal objects in burials.
Critical remarks on the social value of early Italian axes-€on

This paper explores the lifecycle of Neolithic and Copper Agelude the paper.

metal axes from ltaly, c. — BC. The data and inter

pretations examined in the following pages have been €na

bled by two decades of sustained interdisciplinary researcre sources and their prehistoric exploitation

into the origins of metallurgy south of the Alps. The paper

provides a critical synthesis of this research, focusing ofhe lItalian Peninsula encompasses two main ore-mineral

copper-alloy axes and the social context of their productioulistricts in the south-eastern Alps (Trentino and Alto Adige/

and consumption. The rst section reviews southern Alpine South Tyrol administrative regions, and parts of Veneto)

and peninsular ore sources and their prehistoric mining,and west-central Italy, especially in the Colline Metallifere

processing, and smelting. The second section discusses tf@re Mountins) of western Tuscany (Fig. Noteworthy,

chronology of early Italian axes based on targeted researéhscattered, ore deposits are situated in the Western and

coordinated by this author (laia/Dol ni ). The third sec- south-western Alps straddling the French-Italian border.

tion examines alloying, casting, and forging choices in axdlinor deposits and outcrops also lie in the central Alps,

production. The fourth section discusses axe exchange #ise northern Apennines, an area comprising southern

revealed by lead isotope analysis. The fth section investiTuscany and northern Lazio, and — after a signi cant gap

gates how metal axes were used in prehistoric Italy, based mtarting north of Rome and ending south of Naples — the

extensive microwear data. Finally, the sixth section exploremountains of Calabria in the >toe«< of Italy. No ore deposits
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Fig. Map of the sites, regions, and geographic features mentioned in the paper. « Libiola; « Monte Loreto;  Grotta della Mo &eant Véran;

, Roua; - San Carlo-Cava Solvay; Orti Bottagone; « Trento; » Boschetti di Chiozza; «» Sgurgola-Casali; «» Col del Buson; ¢ Pigloner Kopf; «» Reme
dello; «€ The Iceman; ¢, Arene Candide; = Zug-Riedmatt; « Ponte San Pietro; ¢ Terni; « Rapolanose Casetta Mistici; e Gaudello; «* Celletta dei
Passeri. Hollow circles: modern cities.

Abb. Karte der im Text erwahnten Fundorte, Regionen und naturraumlichen Einheiten. Libiola; Monte Loreto; Grotta della Monaca; Saint Véran;
Roua; San Carlo-Cava Solvay; ¢ Orti Bottagone;  Trento (dt. Trient); Boschetti di Chiozza; Sgurgola-Casali; Col del Buson; Pigloner Kopf;
Remedello; Otzi; Arene Candide; Zug-Riedmatt; « Ponte San Pietro; « Terni; Rapolano; Casetta Mistici; Gaudello; Celletta dei

Passeri. Leere Kreise: moderne Stadte.

exist east of the Apennines due to the di erent geology ofs debated. Signi cant iron and zinc deposits are also found
this region. in the southern Alps and west-central Italy, although they
Italian ore bodies exhibit high variability, ranging from were not systematically mined until thes millennium BC
primary copper and iron-copper sulphides (especially abur(see Dol ni seee; Dol ni o€ for references).
dant in the Alps and Tuscany) to polymetallic sulphides Evidence of prehistoric ore extraction is scarce due to
and sulphosalts that may be naturally rich in arsenic andhe impact of historic mining in all main Italian deposits.
antimony as well as copper. Secondary copper ores are reldowever, notable exceptions are known in Calabria, Ligu
tively common in peninsular Italy, but less common in theria (north-western Apennines), and the Western Alps. In
Alps. Galena (lead sulphide, occasionally argentiferous) @Galabria, brightly coloured (secondary) copper and iron
found throughout the region, while localised sources of stibminerals were sourced at Grotta della Monaca from the
nite (antimony sulphide) are present in southern Tuscany, th to the ¢nd millennia BC (Fige). It is unclear whether
and were apparently exploited in thett€millennium BC as these minerals were smelted to extract metallic copper or
a source of metallic antimony. Tin-bearing cassiterite existsimply crushed and transformed into pigments (Caricola
in the Tuscan Ore Mountains, but its prehistoric extractionetal. eese; Larocca es,). The earliest evidence of ore
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Fig. a—c Secondary ore-mineral compounds
from Grotta della Monaca, Calabria, southern
Italy. a Malachite concretions on limestone;

b associated malachite and azurite; ¢ hematite
block.

Abb. a—c Sekundare Erzminerale aus der
Grotta della Monaca, Kampanien, Suditalien.
a Malachitkonkretion auf Kalkstein; b Malachit
vergesellschaftet mit Azurit; c Hamatitblock.

mining for likely high-temperature reduction comes frome-» BC). This chronology is based on diagnostic pottery
Libiola and Monte Loreto, Liguria. Here, undergroundassociated with the copper slag and awaits con rmation by
veins of chalcopyrite (iron-copper sulphide) were loosenedadiocarbon dating (Armigliato ese€).
through re-setting and then dug up using grooved ham  Several copper-smelting sites dating to the mid/laté e
merstones. The ore was subsequently crushed and sortedrdllennium BC have been excavated in the south-eastern
short distance away from the mine shafts, although theréAlps (Artioli etal. ses,; Pearce s ; Pearce et al. esee).
is no evidence of ore smelting near the sites. Libiola an@estern Alpine Saint Véran also dates to this period (see
Monte Loreto were mainly worked in two discrete periods:above). This highlights that the knowledge of how to
the mid-€h and early/mid-¢d millennia BC (Maggi/Pearce smelt copper and iron-copper sulphides and sulphosalts,
ess - Pearce ees, -»—+). In the Western Alps, bornite which had been perfected in Tuscany since thé &illen-
(iron-copper sulphide) was mined and smelted from the lat@ium BC, was harnessed for the high-temperature proeess
«rd millennium BC at Saint Véran, Hautes-Alpes departmentng of Alpine copper ores from about ¢,ee BC onwards.
France, a high-altitude site that could only be frequented iThis laid the groundwork for the boom in copper extrac
the summer (Bourgarit edl. eees; Bourgarit et al. eees).  tion witnessed in the south-eastern Alps in thedmillen-
Further evidence of early copper mining has also comaium BC.
to light in the Western and south-western Alps, including
native-copper mines at Roua, Alpes-Maritimes department,
France (Bussone eese; O’Brien ses,, es), Chronology

Evidence of copper smelting has been unearthed at San
Carlo-Cava Solvay, Tuscany (hereafter San Carlo), a new-Ber most of the th century, scholars of late prehistoric Italy
stroyed domestic site in the Tuscan Ore Mountains. Herenmade a concerted e ort to classify axes and other metal
abundant remains of processed ore, slag, and cruciblebjects in order to build a chronology for the Copper and
were brought to light near open-air hearths that might beBronze Ages, following the typological method pioneered by
interpreted as roasting platforms (Fi@). Scienti c analysis O.Montelius ( ), P. Reinecke ( ), and others. RPeroni
shows that copper and iron-copper sulphides and sulphdq ; Peroni ) rst proposed a detailed chronology for
salts were smelted at this site using an e cient reductionearly Italian metalwork grounded in the typological method.
technology that allowed the near-complete separation of thEle assigned several diagnostic axes, daggers, and halberds to
slag from the molten matte. San Carlo is radiocarbon-datetivo phases: either the Late Copper Age (mid/laté millen-
to the late € millennium BC, a time when copper produc nium BC) or the initial Early Bronze Age, phase (c—
tion and consumption boomed in west-central Italy (Artioli BC). VBianco Peroni ( ) and G.L.Carancini ( ;
etal. eee-; Fedeli/Galiberti ees-). Interestingly, ongoing  Carancini ; Carancini ) further developed Peroni’s
research at Orti Bottagone, a nearby open-air site, suggestgonology, while de Marinis ( ; de Marinis ) pro -
that copper and iron-copper sulphides might rst haveposed a slightly di erent classi cation for northern Italian
been reduced in Tuscany in the Final Neolithic €ss—  metals and backdated their earliestuseto /  BC.

o Addis etal. eee-; Addis et al. e ; Artioli
etal. esee; eeee; L ing et al. eeee; Ngrgaard
etal. eeee,
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Fig. San Carlo-Cava Solvay, Tuscany. Ldte €
millennium BC red-clay hearth possibly used
as a roasting platform for the processing of cop
per and iron-copper sulphides and sulphosalts.
The scale bar on the right is «em long.

Abb. Cava Solvay, San Carlo, Toskana. Feuer

dates also revealed that metals were placed in Remedel
lo-style and Gaudo-style burials (northern and south-west
ern ltaly, respectively) from the latet€ millennium BC —
again, earlier than most scholars had previously surmised
To resolve the controversy thrown open by radiocarbon
dating, Claia and ADol ni reassessed the chronology and
tempo of the adoption of metallurgy in Italy (laia/Dol ni
eses). Their four-pronged approach to the problem involved
() the reclassi cation, enhanced by morphometric analy
sis, of a large sample of early Italian axes (and also daggers
and halberds, not discussed here); (b) the re-examination
of diagnostic metal and non-metal objects from (mostly)
single-phase burials; (c) the establishment of typological
crosslinks with well-dated metals from Central Europe; and
(d) the assessment of radiocarbon dates from metal-rich
burials, supplemented by fresh AMS dates and Bayesian
statistics. Thanks to this research approach, they were able
to subdivide early Italian metalwork into ve discrete hori

stelle des spaten . Jts.Ghr. aus gebranntem
Ton, moglicherweise als Rostplattform bei der
Verarbeitung von Kupfer- und Eisen-Kupfer-Sul
den und -Sulfosalzen verwendet.

Fig. Ponte San Pietro, Lazio, tomb ¢s. The

two individuals laid to rest in this Rinal
done-style chamber tomb — a male and a female
—were accompanied by gender-de ning grave
goods including a copper-alloy axe and a dagget
(placed beside the male burial on the right).

Both burials are radiocarbon-dated to the mid-
€th millennium BC.

Abb. Ponte San Pietro, Latium, Grab .

Den beiden in diesem Kammergrab im Stil der
Rinaldone-Kultur bestatteten Individuen — eines
mannlich, eines weiblich — waren geschlechtsspg
zi sche Grabbeigaben mitgegeben worden-ein
schlieBlich eines Beils aus einer Kupferlegierung
und eines Dolches (neben der ménnlichen Bestq
tung rechts). Beide Bestattungen wurden auf die
Mitte des . Jts. \Chr. radiokarbondatiert.

Problems with these chronologies began to surface imons, from the Late/Final Neolithic to the Final Copper Age
the esees when Accelerator Mass Spectrometry (AMS) (Fig.,). These horizons are presented below.

radiocarbon dating was rst systematically performed on

Copper Age burials and associated metals. The new dates

showed that copper-alloy axes, daggers, and halberds wetlerizon 1: Late and Final Neolithic (4500-3650 BC)

initially placed at Rinaldone-style funerary sites, west-een

tral Italy, in the mid-€h millennium BC (Fig€) — hundreds Copper-alloy objects — mainly awls, pins, and wire rings
of years earlier than previously thought. The radiocarbon- rst circulated south of the Alps in this period, from

e Carboni eees; Cocchi Genick eeee; Conti
etal. eee ; DOl ni eeee; Miari et al. eee;
Passariello edl. eees,
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PENINSULAR ITALY NORTHERN ITALY

HORIZON
2

HORIZON
3

HORIZON
4

HORIZON
5

Fig. Synopsis of the principal types of metal artefacts de ning Horizons *—, in northern and peninsular Italy (see Figr Horizon ¢). The artefacts
are not to scale (cf. laia/Dol ni seee).

Abb. Zusammenfassung der wichtigsten Typen von Metallartefakten, welche die Horizonte — in Oberitalien und auf der Apenninalbinsel de nieren
(s. Abb. fur Horizont ). Die Artefakte sind nicht ma3stabsgetreu (vgl. laia/Dol ni ).
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