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The so called oxhide ingots from the Late Bronze Age are an intriguing class of 
objects from the Mediterranean. Their amazing number, spread, distribution and 
puzzling characteristics have long attracted scholars’ attention. They provide a glimpse 
into the extraordinary complexity of the Mediterranean world during the 2nd half of 
the 2nd millennium BC as they were subjected to practices of production, exchange, 
transformation and use spreading from the Levantine coast to Sardinia. The Turkish 
shipwrecks from Uluburun and Cape Gelidonya leave no doubt about their use as 
means of transportation of copper and tin, but can we consider them to just be ingots? 
A review of their distribution pattern paired up with critical attention to the chronology 
of the phenomenon invites a reflection on the meaning of these objects.

Introduction 
Oxhide ingots are well known in archaeological literature. They were used 
throughout the 2nd half of the 2nd millennium BC over a vast area stretching 
from Southern France and Sardinia to the west, Mesopotamia and Egypt to 
the east and extending as far north as Scandinavia (Fig. 1). This paper aims to 
provide a renewed overview of the known finds, in particular their chronology, 
while attempting to offer ‘food for thought’ to a long and lively debate. 

Oxhide ingots were potentially not contemporaneously in use throughout 
their distribution area; analysis of the existing evidence offers a valuable insight 
into the process of the emergence, development and transformation of this class 
of material. The ingots inhabited the Mediterranean for about six centuries; 
while their significance as metal ingots (a means of transportation of copper or 
tin) might be considered unaltered throughout the whole period, considerable 
historical and political changes took place during their period of use. The fact 
that they were parts of different cargoes, like those on the Uluburun and Cape 
Gelidonya ships, shows how this class of material could be adapted to a variety 
of trade systems. Their origin, role and significance are matters of debate; it is 
clear, however, that oxhide ingots were accepted in geographically and culturally 
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separated environments. In other words they seem to be a prominent expression 
of networking and connectivity between people from different cultural and 
economic backgrounds. Their characteristics give additional potential to the 
possibility that they were a sort of brand commodity.

A few notes about oxhide ingots
It is not the aim of this paper to thoroughly discuss the class of material itself. 
Oxhide ingots can be described as copper and tin ingots in the form of rectangular 
slabs featuring more or less elongated corners which form a handle of sorts (Fig. 
2a). The resemblance to the shape of a stretched ox-hide has led to their most 
commonly used name; however, it is generally acknowledged that their shape was 

Fig. 1: Distribution map of the oxhide ingots. Black squares: find spots of full sized and miniature 
oxhide ingots. Grey squares: find spots of oxhide ingot images. Images have been reproduced 
in several different ways such as on rock panels from Sweden, ceramics from Sardinia, various 
artefacts from Cyprus and paintings/reliefs in Egypt.
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instead determined by the need to carry them easily.1 Copper oxhide ingots weigh 
between c. 20 kg and c. 40 kg. A large number of them have a weight of around 
29/30 kg which has led to the suggestion that one oxhide ingot might have been 
the equivalent of the Aegean talent weight unit.2 Although debated, the association 
between any such ingots and a talent unit appears possible when considering that 
they may have been the object of a double counting.3 Quick loading and unloading 
procedures could have been carried out by counting each piece as a talent, while 
their real weights would have been used for the final transaction/payment. 

Early studies have also attempted to classify and provide chronological records 
with regards to shape variations within the class;4 however, archaeological 
evidence shows that different types/shapes were used contemporarily. Only the 
first Buchholz’s type (Bass type 1a and 1b), which features less protruding 
handles, appears to have an archaic character within the whole class.

1.  E.g. Bass 1967, 69; Jones 2007, 85; Kassianidou 2012, 12.
2.  E.g. Jones 2007, 84; Kassianidou 2012, 12; Muhly 2009, 18; Parise 1986, 308.
3.  E.g. Parise 1968, 128, Zaccagnini 1986; Pulak 1988, 8.
4.  Bass 1967; Buchholz 1959.

Fig. 2 A: Oxhide ingots from cape Gelidonya (courtesy of the Institute of Nautical Archaeology). 
B: The oxhide ingot carved on the rock panel Kville 156:1, Torsbo, Bohuslän, Sweden (photo A. 
Mederos, courtesy of Prof. J. Ling, Gothenburg University).
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Oxhide ingots are indeed archaeologically documented in several forms. 
They are initially described as copper and tin ingots. Secondly they were also 
manufactured in miniature forms.5 Thirdly they are known from representations 
on paintings and reliefs in Egypt, on bronze stands and cultic statuettes from 
Cyprus and rock art in Scandinavia.6 Other oxhide representations, although 
some are highly questionable, have been recognized on cylinder seals, Linear 
B tablets and ceramics.7 This manifold evidence communicates the complex 
narratives of this long lived class of material. In this work, attention will 
primarily be paid to the oxhide ingots in strict relation to the geographical 
and chronological information they provide as an understanding of the whole 
phenomenon.8

Distribution and chronology of the finds
Useful and detailed reviews/catalogues of the known finds have been published 
in earlier and more recent times with accurate lists of previous references;9 
these will generally not be repeated here. The main aim of this paper is to 
provide renewed insights into the whole phenomenon using a chronological 
perspective. In doing so items which can be accurately dated will primarily be 
taken into consideration. They offer a picture of the phenomenon’s movement 
in space, which is worth extra attention. The large number of finds which cannot 
be precisely dated will also be considered as it provides an insight into the 
scale and significance of this class of material and the network patterns through 
which it circulated.

The proposed chronological journey is divided in three main periods (c. 
1600-1400 BC; c. 1400-1200 BC; c. 1200-1000 BC). This simple model is 
based on several relevant observable changes regarding production, trade and 
the use of oxhide ingots. At the end of the 15th and the beginning of the 14th 

5.  E.g. Giumlia-Mair et al. 2011; Hadijsavvas 2011.
6.  See respectively Papasavvas 2009 and Ling and Stos-Gale 2015.
7.  E.g. Bass 1967; Knapp 1986; Manunza and Defrassu 2009; Papasavvas 2009.
8.  Both full size and miniature ingots will be taken into consideration. It is worth highlighting, 

however, that a considerable number of oxhide ingots have been found in a fragmentary state. 
There is no possibility in this article to propose a thorough study of such evidence. Nonetheless it 
seems that while fragments of various shape and size can be connected to metalworking activities, 
quarters or halves of oxhide ingots are generally related to cultic contexts (cf. Caloi 2006). 

9.  Bass 1967; Bucholz 1959, 1988; Doncheva 2012; Gale 1991; Jones 2007; Kassianidou 2009; 
Kassianidou and Papasavvas, eds., 2012; Liard 2010; Lo Schiavo et. al., eds., 2005; Lo Schiavo 
et al., eds., 2009.
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century BC, as discussed below, the sources of copper, which were previously 
from multiple locations, shrank to being almost exclusively from the Cypriot 
lead isotopic field, in particular to the ore of Apliki in the Solea mining district.10 
Subsequently, at the passage between the end of the 13th and the beginning of 
the 12th century BC, datable evidence from Cyprus becomes less consistent 
while the oxhide ingot distribution appears slightly more significant in the 
Central Western Mediterranean. It therefore appears, particularly according to 
the scope of this paper, appropriate to propose such a temporal division for a 
fruitful discussion.

c. 1600-1400 BC
The earliest oxhide ingots are mainly found in the eastern part of the 
Mediterranean region including the island of Crete (Fig. 3). Evidence from 
this early stage already shows the multifaceted presence of such ingots both 

10.  E.g. Kassianidou 2013.

Fig. 3: Distribution map of the oxhide ingots dated to the 16th and 15th century BC.
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in their full form as well as miniaturized. Their representations in Egyptian 
tomb paintings from the 15th century onwards,11 along with recently discovered 
evidence from Scandinavia, suggests that oxhide ingots were already part of a 
wide metal supply distribution network.

Aegean and Crete
The oldest full size copper oxhide ingots which have been securely dated by 
their archaeological contexts are found on the island of Crete; an island which 
lacks its own copper ores.12 The finds from the sites of Chania, Gournia, Haghia 
Triada, Mochlos, Tylissos and Zakros can be dated to the Late Minoan (LM) 
IB (c. 1500-1450 BC), if not even earlier to the end of the LM IA.13 They come 
from a complex set of contexts of both utilitarian and non-utilitarian nature.14

The oldest Cretan ingots are probably the most interesting as far as their 
provenance is concerned. Several of the early ingots (from Chania, Gournia 
Mochlos and Zakros) appear to have been produced with copper from Cypriot 
ores including Apliki.15 For the significant remaining number of ingots it has 
not been possible to identify the source of their copper, yet they seemingly 
must come from at least two different non Cypriot copper ores.16 Still unknown 
sources, somewhere beyond Mesopotamia, have recently been suggested, 

11. It ought to be mentioned that it has been attempted (Nibbi 1987) to emphasize a series of 
representations of oxhide ingots on Egyptian Middle Kingdom sarcophagi (dated between 
approximately 2000 and 1600 BC). These images appear next to the term NMS which connects 
them to practices of wrapping. Largely due to chronological discrepancies these representations 
are generally not considered as images of oxhide ingots. Their recurrent association with 
specific elongated objects, arrows and bows (see Nibbi 1987) also suggests that they are not 
oxhide ingots. Nevertheless the similarity of the shape is striking. Given that there are currently 
no clues regarding the origin of the oxhide ingots, these representations together with Nibbi’s 
(1987, 85-86) suggestion that oxhide-shaped ingots were in use during the Middle Kingdom for 
the transportation of salt, might actually warrant further investigation. 

12.  E.g. Liard 2010, 49; Stos 2011.
13.  E.g. Liard 2010; Soles 2004.
14.  The terms utilitarian and non-utilitarian contexts are used several times in this paper. With such 

definitions it is intended to roughly distinguish between contexts connected to metallurgical 
activity/workshops and thus containing material that was most likely waiting to be used 
(utilitarian) and contexts where material was probably deposited for ritual purposes (non-
utilitarian) and not to be melted or further used later on. See also Liard 2010, 61, pl. 2; Lo 
Schiavo et al. 2013; Soles 2004.

15.  Gale 2011; Liard 2010; Stos 2009, 173.
16.  Liard 2010; Stos 2009; Stos-Gale 2011.
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possibly in the area controlled by the powerful Mitanni Kingdom between the 
15th and the 13th century BC. They surely suggest, however, that the production 
of oxhide ingots involved articulated systems of international copper supply, at 
least during the 15th century BC.17

Early oxhide ingots have been found in the Aegean, in particular at Ayia 
Irini on the island of Keos (from a context – House A - where metallurgical 
activity was taking place), and outside the coast of Kyme on Euboea.18 They 
have been dated to the Late Helladic (LH) I and II (c. 1500-1400 BC); however 
Kyme’s pieces were not from a completely reliable context as far as chronology 
is concerned.19 Opposed to the Cretan oxhide ingots they appear to have been 
produced with metal from the Cypriot source of Apliki.20 

At least one of the small ingot fragments found in a hoard in the West House 
at Kastri on Kythera, has tentatively been proposed as a possible part of an 
oxhide ingot.21 The find dates to around the transition between the LMIA and 
LMIB period.

Egypt
A large amount of evidence comes from Egypt. The earliest representations of 
oxhide ingots in Egypt are generally in the form of paintings which have been 
found on the walls of several Theban tombs as well as in reliefs carved onto 
Karnak temples. The chronology of the former corresponds relatively well to 
the reign of Hatshepsut and Thutmose III (c. 1479-1400 BC), while the Karnak 
reliefs are dated to the reign of Amenhotep II and Thutmose IV (c. 1400-
1390 BC).22 Such representations are clear evidence of the ubiquity of using 
oxhide ingots in Egypt. They also speak in favour of the character of ‘gifts’ 
to the Pharaohs from foreign kingdoms. They appear as valuable goods to the 
Egyptians, suggesting that the Egyptians were most likely not casting the ingots 
themselves.23 In the case of the Theban tomb of Rekhmire, dated to the time of 

17.  Stos-Gale 2011.
18.  Cummer and Schofield 1984; Mangou and Ioannou 2000; Jones 2007, 419.
19.  Stos-Gale et al. 1997, 112.
20.  Gale 2011; Stos Gale et al. 1997.
21.  Broodbank et al. 2007.
22. The chronology given in parenthesis in the text is taken from Hornung et al. 2006, 490-495. 

Such information is partly different from that given by Bass (1967, 62). He placed the reign 
of Hatshepsut and/or Thutmose III between 1490 and 1436 BC. Bass (1967, 65) also places 
Amenotep’s reign between 1436 and 1411 followed by Thutmose IV between 1411 and 1397. 

23. Stos 2011.



22 SERENA SABATINI

Thutmose III – Amenhotep II, Shelley Wachsmann observed that the oxhide 
ingots clearly seemed to have been brought by the Aegeans.24 In the tomb of 
Amenemopet, which dates to the reign of Thutmose IV, the bearers appear to be 
hybrids, in the sense that they are depicted with features which partly belong to 
the iconography of the Aegean people and partly to that of the Syrians. Oxhide 
ingot bearers are identified as Syrians in all the other Theban tombs.25

Levant
The oldest oxhide ingot currently known is half of a miniature sized example 
excavated at the beginning of the 20th century from the West Bank site of Tell 

24. Wachsmann 1987, 50. It might be worth to recall here that one interesting detail from 
Rekhmire’s tomb which matches the archaeological record is that the Aegean bearers carry 
several luxurious goods including an elephant tusk. Oxhide ingots, precious goods and elephant 
tusks have actually been found in association in a deposit from Zakros on Crete (Platon 1985; 
Liard 2010), dated to the final LM IA-LM IB.

25. Wachsmann 1987: 50.

Fig. 4: Distribution map of the oxhide ingots dated to the 14th and 13th century BC.
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Beit Mirsim. From the excavation report it appears to have been recovered from 
a workshop area of the so called stratum D which is dated to the 16th century 
BC.26 If the reliability of the stratigraphy could be proven this miniature oxhide 
ingot would not only confirm the early emergence of this class of material, but 
also, due to its miniature shape and treatment (only half was found so it was 
probably cut into two parts), it infers that they held multiple meanings even at 
an early stage of their use and production.27

Northern Europe
Very recent and intriguing discoveries on rock art panels from Western Sweden 
imply an even larger vision of metal trade and networking patterns.28 In particular 
the representation of a Buchholz type 1 oxhide ingot on the rock carving Kville 
156:1, Torsbo in Northern Bohuslän (Fig. 2b), datable by association with the 
nearby carved boats to the 16th century BC shed light on the possible width 
of networking patterns which already existed during the 16th century BC.29 
Another conceivable representation appears ‘on board’ a ship (Fig. 4) carved on 
a panel from Östra Eneby 1:1.30 The ship, which is dated between 1500 and 1300 
BC31, seems to have a stern-mounted steering oar, which is rather unknown in 
Swedish rock art,32 while, interestingly, it is reminiscent of Mediterranean boat 

26. Albright 1938, 54, pl. 41:13 and 58-60. However it has to be kept in mind that Albright’s 
methods and influence have been questioned (e.g. Dessel and Joffe 2000).

27. The debate about the use and meaning of the miniature oxhide ingots is open. A recent 
contribution (see e.g. Giumlia-Mair et al. 2011 with previous bibliography) showed among 
other things that there is no need to cut them in order to melt them. Therefore it is suggested 
that there was some sort of ritual act behind such a practice. It is also suggested that, at least in 
terms of the finds from Cyprus, they were not used as weights.

28. The urge for collaboration between European and Mediterranean studies for better understanding 
and contextualisation of several phenomena has been rising in recent years (e.g. Alberti and 
Sabatini 2012; Maran and Stokhammer, eds., 2012; Wilkinson et al., eds., 2011). An enlightening 
example is the conference ‘Italy, Mediterranean and Europe in the Bronze Age’ which took 
place in Göteborg, April 2013, where scholars of both the Mediterranean and European Bronze 
Age were invited. It is thanks to this mixed scholarship that, during the conference excursion, 
the importance of the Kville oxhide ingot (Fig. 2b) became evident. 

29.  Ling and Stos-Gale 2015.
30.  Ling and Stos-Gale 2015.
31. Given its chronology between 1500 and1300 BC, the panel could also be the evidence of 

contacts taking place not at this early stage, but during next period (1400-1200 BC).
32.  E.g. Kaul 1998; Ling 2008.



24 SERENA SABATINI

representations.33 Additional potential representations of oxhide ingots, dated 
between 1600-1100, have also been detected on other rock art panels from 
different parts of Sweden.34 

1600-1400 BC: Comments
A few brief comments should be made about this initial phase. In the first place 
it is interesting to stress the peculiarity of the Cretan oxhide ingots. They not 
only show the existence of a system of copper supply using manifold sources, 
but they also provide evidence of early use of Cypriot copper. Some of the 
Cretan oxhide ingots were made of metal matching the Cypriot ore of Apliki, 
whose copper had apparently been used for the manufacture of a large majority 
of copper oxhide ingots from the 14th century BC onwards.35 This evidence, 
which seems difficult to question from the scientific point of view, has been 
challenged.36 Kassianidou questions the feasibility of such evidence from 
a practical point of view, however, knowing very little about the political 
organisation of Bronze Age Cyprus it seems difficult to propose alternative 
interpretations. Muhly observed that although oxhide ingots generally seem 
to bear an Apliki signature and were a means of transportation of copper, 
which in turn must have been used to cast bronze objects, none of the analysed 
Mediterranean bronze objects seem to match Apliki signature. Where is the 
gap? Are bronze objects always the result of mixed copper sources? Indeed 
the fragmentary conditions of many of the oxhide ingots which were found in 
contexts where metallurgical activities were obviously taking place, along with 
the general presence of other material which was to be melted, seems to support 
the idea that casting was seldom carried out exclusively using ingots. In this 
respect it has been argued that given the necessity of mixing copper with tin in 
order to get bronze, the small amount of lead which is contained in pure copper 
oxhide ingots is changed during bronze production and thus the Cypriot origin 
of the copper basically becomes impossible to detect unless it is on Cyprus 
itself.37 However recent analyses of Scandinavian metal artefacts have given 
the possibility to confirm the validity of lead isotope analysis (LIA) for the 
identification of the copper ores used in the manufacture of bronze objects.38

33.  Wachsmann 1998 and 2013.
34.  Ling and Stos-Gale 2015.
35.  E.g. Gale 2011; Stos Gale et al. 1997, see also the considerations of Hauptmann 2009.
36.  Kassianidou 2009, 63-4; Muhly 2009, 29-30.
37.  Begemann et al. 2001.
38.  See Ling et al. 2014, 117-118.
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The second comment regards the Egyptian representations. Shelley 
Wachsmann illustrated how in most of the cases, oxhide ingots were brought 
to Egypt by the Syrians.39 However he also admits that Egyptian paintings 
or reliefs are not photographs of real events. The rules that the artists were 
expected to follow and the circumstances in which they were working might 
have biased reality to an extent which is difficult to establish. Did the Theban 
tomb painters know about production and exchange practices which were 
primarily managed by Syrian merchants or were the Syrians just managing 
traffic with Egypt? Archaeological evidence from Crete, Keos and Kyme 
suggests that the Aegeans and Minoans were involved in practices of exchange 
and use of oxhide ingots. Could it be that the Egyptians, being more acquainted 
with Syrian merchants than Aegean people preferred to represent the former? 
In my opinion it is highly significant that Rekhmire’s tomb - which shows the 
most detailed images of oxhide ingots and metalworking - is also the only one 
which undoubtedly shows the Aegeans as oxhide ingot bearers. Could it be 
that particular realism was applied to Rekhmire’s tomb paintings? If so, why 
is that? Might these particularly accurate tomb paintings tell us more than the 
others do? Alternatively is Egyptian evidence just witnessing a various degree 
of care brought about by the complex management of copper trade during the 
16th and the 15th century BC? According to a recent study,40 our understanding 
of the representations of Aegean/Minoan people in Theban tombs has generally 
been biased by a sort of orientalist approach to the issue. It is instead proposed 
that Aegean/Syrian hybrids are not the outcome of ignorance or inaccuracy 
but are instead due to the way Egyptians perceived those people. Both texts 
and pictures suggest that they were considered to have belonged to a similar 
cultural sphere. In other words they were both regarded as people from Asia (or 
the ‘north’) and therefore liable to be hybridized with each other.

Egyptian paintings showing a silver or grey coloured oxhide ingot side by 
side with red ingots (copper ingots) also offer early evidence for the use of 
those ingots as a means of transportation of metal other than copper. George 
Bass proposed that the bluish oxhide ingots were made of lead or tin.41 Later 
finds, particularly those from the Uluburun shipwreck, confirmed that tin 
oxhide ingots were actually manufactured and shipped together with the copper 
ones.42 A practice that probably continued until at least the beginning of the 12th 

39.  Wachsmann 1987.
40.  Matič 2012.
41.  Bass 1967, 62-67.
42.  E.g. Pulak 1997, 239.
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century BC since, despite its poor conditions on the sea bed, the tin discovered 
on the Cape Gelidonya shipwreck was probably also cast into oxhide ingots.43

The most striking evidence as far as this early period is concerned is the 
recently discovered images from Scandinavian rock art. We probably should not 
assume that the presence corresponds with a full acquaintance to the underlying 
networks that this class of material represented in the Mediterranean, however, 
we cannot deny it either. From about 1600 BC in southern Scandinavian, we 
not only see an increased use and production of metal objects, but also of 
contact with the rest of the continent.44 In addition, recent studies on the copper 
provenance of bronze objects found in Scandinavia suggest a complex picture 
for copper supply networks during the 2nd millennium BC;45 this includes the 
presence of Cypriot copper in artefacts contemporary to the early oxhide ingot 
representations on rock panels. Such networks stretch all over the continent 
connecting the Mediterranean and the whole European continent in various 
ways.46 

To conclude, early oxhide ingots demonstrate the manifold use and 
consumption of the class and its broad distribution even during its early stage. 
According to the archaeological evidence (regarding whether they are real ingots 
or representations of them), oxhide ingots have been found both in utilitarian 
(metal workshops) and non-utilitarian contexts (treasures/deposits). They were 
definitely used to carry copper as well as tin. Miniature oxhide ingots were also 
already in circulation. 

c. 1400-1200 BC 
Archaeological evidence dating from the beginning of the 14th to the end of the 
13th century BC suggests a broadening of geographical and cultural horizons 
(Fig. 4) for oxhide ingots inasmuch as there was a sharp increase in the number 
of known pieces.47 It currently shows a considerable reduction of sources used 
and the striking dominance of copper from the Cypriot mine of Apliki.48

43.  Bass 1967, 82-3.
44.  E.g. Vandkilde 1996, 2010; Kristiansen 1998.
45.  Ling et al. 2014.
46.  See also Rowland and Ling 2013.
47. As far as numbers are concerned this is due to the recovery of the Uluburun relict and its 

incredibly rich cargo containing, among other things, 354 copper oxhide ingots (e.g. Pulak 
1997, 1998, 2008).

48.  Gale 1999, 2006, 2011; Gale and Stos-Gale 2005, 2012.
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Aegean and Crete
In the Aegean area, the ingots from Mycenae including those from the so called 
Poros Wall Hoard date to LH IIIB-C which may still be within the 13th century 
BC.49 

Oxhide ingots from Kommos, Crete, were found in LMIIIB contexts.50 Also 
at Haghia Triada, not far from the deposit of the vano 7 from which the LMIB 
ingots where recovered, two fragmentary oxhide ingots were retrieved together 
with votive equipment from the Piazzale dei Sacelli dating to LMIIIC.51 
Opposed to the earlier ingots, whose source is still unknown, LIA on these 
LMIIIC fragments from Haghia Triada shows that they were made with copper 
from Apliki ore.

Anatolia and Uluburun 
The Uluburn shipwreck excavated outside the southern coast of Turkey near 
the village of Kaş is currently dated to the very end of the 14th century BC. It 
is unrealistic to even attempt to provide a brief description of this impressive 
underwater find.52 The ship contained a cargo of huge dimensions (probably of 
about 20 tons) and variety (including metal, ceramics, resins, glass, ivory, timber 
and a multitude of various objects and goods). The bulk of the cargo consisted 
of c. 10 tons of copper, transported in the form of 354 oxhide ingots of Cypriote 
copper and over 150 other smaller ingots (bun and oval). It also shipped c. 1 
ton of tin, in the form of variously shaped ingots, including oxhide ingots.53 The 
ship was most likely sailing westwards towards the Aegean or Crete,54 maybe 
Kommos,55 from somewhere along the Levantine coast or Cyprus.56

From the Anatolian mainland, one oxhide ingot fragment was found at 
Boğazköy, dated to the 14th-13th century BC.57

A quarter of an oxide ingot was found at İğdebağlari in the so called 
Sarköy/Tekirdaǧ hoard on the north-western shore of the Marmara Sea. The 
hoard is a very interesting assemblage of items from both the Balkans and the 

49.  See Gale 1991, 221; Mangou and Ioannou 2000.
50.  Shaw 2006, 725-726.
51.  Lo Schiavo et al. 2013, 51.
52.  E.g. Pulak 1997, 1998, 2008.
53.  E.g. Pulak 1997, 239.
54.  E.g. Pulak 2005a and 2008.
55.  E.g. Bachhuber 2006; Muhly 2009.
56.  E.g. Muhly 2009; Pulak 1997, 1998 and 2008.
57.  Jones 2007, 56 and 420 with previous bibliography.
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Mediterranean area.58 From a chronological point of view it can be dated to the 
end of the 14th and the beginning of the 13th century BC.59

Cyprus
Cyprus undoubtedly had a primary role as far as oxhide ingot production and, 
most likely, distribution are concerned. Not only do the results of the LIA give 
evidence of Cypriot provenance for most of the known ingots so far,60 but also 
the manifold local iconographic reproductions (e.g. miniature oxhide ingots, 
ingot bearers on bronze stands, the so called Ingot God or the Bomfort statuette, 
both standing on a miniature ingot, as well as, several representations on seals61) 
confirm the important role that oxhide ingots must have had for the island.62 

A recent catalogue of the oxhide ingot finds from Cyprus by Vasiliki 
Kassianidou clearly demonstrates how, despite the undoubtedly large 
production of oxhide ingots or at least of copper used to manufacture them, the 
ingot finds from Cyprus are scarce.63 Only 9 sites produced evidence for oxhide 
ingots, most of which are in a fragmentary condition.64 Several were found in 
the city of Enkomi. Due to the history of the excavations at the site they are 
unfortunately also the most difficult to date, however, the oldest find appears 
to be an oxhide ingot fragment, which is likely lost, found in Quartier 5W by 
the French mission of 1949, which was dated to the Late Cypriot (LC) II or 14th 
century BC.65

At least one other Cypriot oxhide ingot which ought to be dated to the 14th 
century is the example originating from the ‘basin building’ at the Maroni-
Vournes site. Other fragments known from the same site might have a similar 

58.  Hansen 2005 with previous bibliography.
59.  The hoard has been generally considered (e.g. Doncheva 2012, 686; Jones 2007, 421 and Pulak 

2011, 299 with previous bibliography) to belong to the 12th-11th century BC. However a careful 
study by Svend Hansen (2005) seems to leave no doubt about the higher chronology of the context. 

60.  E.g. Gale 1999, 2006, 2011; Gale and Stos-Gale 2005, 2012.
61. A recent study (Papasavvas 2011) emerging from the Ingot God statuette’s technological 

characteristics provides interesting insights in the complex relationship between copper 
production and the political organisation of Cyprus when sanctuaries and ritual symbols might 
have played relevant roles in the attempt to establish the authority of competing social groups 
dealing with metalworking after the 14th century BC.

62.  E.g. Knapp 1986; Kassianidou 2009, 2012; Papasavvas 2009, 2011
63.  Kassianidou 2009.
64.  Kassianidou 2009, 41.
65.  See Kassianidou 2009, 44 with previous bibliography.
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early chronology. They appear to have been found in association with other 
material demonstrating the existence of metallurgical activities which predate 
the construction of the local ‘Ashlar building’ which is generally placed during 
the 13th century BC.66 Most of the oxhide ingots from Maroni-Vournes contain 
copper which matches the Apliki ore, although at least one sample could 
actually be from the mines of Skouriotissa and Mavrovouni.67 

Vasiliki Kassianidou argues convincingly to suggest that the finds from the 
so called ‘foundry hoard’, excavated by the British Museum at the beginning 
of the 19th century, should be dated to LCIIC and therefore to the 13th century 
BC.68 The other finds from Enkomi are difficult to date; nevertheless they all 
illustrate intense metallurgical activities at the site.69 On top of that, all of the 
analysed copper from Enkomi seems to match the Apliki ore,70 which is one of 
the furthest away from it and thus creates an interesting question regarding the 
organisation of copper production on the island.71

Most of the recent discoveries from Maroni-Tsaroukkas, Aghios Dhimitrios-
Kalavasos, Maa-Paleokastro and Pyla-Kokkinokrenos can be dated to the 
LCIIC.72 These finds generally come from contexts where metallurgical 
activities of various intensity were taking place. The still unpublished fragment 
from Maroni-Tsaroukkas appears to have been associated with other industrial 
activities. The site is apparently the harbour of the Maroni-Vournes settlement 
which lay just a few hundred meters away.73 At Aghios Dhimitrios-Kalavasos 
the three local fragments of oxhide ingots were recovered in room A50 of 
building IX.74 The whole building has been interpreted as a possible copper 
smith residence.75 Contrary to what one might expect, the LI of the fragments 
shows similarities to the Apliki ore and not with the nearby mines of Kalavasos.76 
The fragmentary ingots at Pyla-Kokkinnokrenos came from a founder’s hoard 
which was probably deposited at the end of the short life of the site at the very 

66.  Kassianidou 2009, 46-48.
67.  Gale 1999: 116; Stos-Gale et al. 1997, 110.
68. Kassianidou 2009, 43-44 with previous bibliography. The absolute chronology of the LCIIC 

has recently been radiocarbon-dated to c. 1340-1200 BC (see Manning et al. 2001).
69.  E.g. Kassianidou 2009, 42-45 with previous bibliography.
70.  Stos-Gale et al. 1997, 110.
71.  Kassianidou 2009, 45.
72.  E.g. Kassianidou 2009; Knapp 1990; Stos-Gale et al. 1997, 108.
73.  Kassianidou 2009, 47-48 with previous bibliography.
74.  South 1983, 104.
75.  South et al. 1989, 320.
76.  Kassianidou 2009, 49 with previous bibliography.
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end of the 13th century BC.77 Possibly contemporary to this example are the two 
fragments from the Mathiati hoard,78 which appear difficult to date.79 On the 
basis of the objects found in it, Hector W. Catling considered it to belong to the 
12th century BC.80 Such a chronology has been challenged and a possible dating 
to the 13th century BC is also proposed.81 What is interesting, as far as Mathiati 
is concerned, is that it seems to be a founder hoard containing several fragments 
of full-size oxhide ingots as well as miniature ones. Despite being located close 
to a copper-rich district, Mathiati’s finds match the Apliki copper ore which is 
some 60 km away from the site.82

Egypt
There are still representations of oxhide ingots in Theban tombs, generally 
carried by people which are generally interpreted as Syrian merchants 
during the 14th and the 13th century BC.83 During the 14th century BC, other 
representations appear in the El Amarna tombs of Meryra, Meryra II and Huya. 
Again, the ingots were brought here by Syrians. The only known fragment from 
a full sized oxhide ingot found on Egyptian territory is not dated before the 
13th century. Excavated at Qantir in the north-eastern part of Nile Delta, it also 
seems to have been produced with copper from Apliki on Cyprus.84 At Qantir, 
which is identified with the city of Pi-Ramesse or Ramesse II’s (c. 1279-1213 
BC) capital, the excavations brought to light what could be considered a 13th 
century BC bronze factory with melting batteries and a series of large furnaces 
where enormous quantities of material must have been manufactured.85 The 
presence of half an oxhide ingot confirms the utilitarian consumption of these 
ingots, as already shown in the Rekhmires tomb.86 Given the size of the site, 
however, it also confirms that oxhide ingots do not represent the only source of 
copper within the extended Egyptian production.

77.  Kassianidou 2009, 50 with previous bibliography.
78.  Giumlia-Mair et al. 2011.
79.  Kassianidou 2009, 52-54; Stos-Gale et al. 1997, 107-108.
80.  Catling 1964, 283.
81.  Knapp et al. 1988, 244-246.
82.  See Kassianidou 2009, 54 with previous bibliography.
83.  Bass 1967, 64, fig. 70-71.
84.  Gale and Stos-Gale 1999, 272.
85.  Push 1990; Rademakers et al. forthcoming.
86.  E.g. Bass 1967, 63-65.
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Germany 
Significant non-Mediterranean evidence brings Continental Europe, with 
its social and economic changes relating to copper and metal circulation, 
into the picture. It also shed light on the complexity and far ranging copper 
supply networks in general, particularly those relating to oxhide ingots. Four 
fragments of oxhide ingots made from Cypriot copper were found in a hoard at 
Oberwilflingen in Baden-Wüttenberg, Germany. They are dated, at latest, to the 
end of the 14th/beginning of the 13th century BC.87 

Levant
A complete oxhide mould carved in limestone was found at the Syrian site of Ras 
Ibn Hani,88 deposited in a workshop of the North Palace of the centre and dated 
to the 13th century BC.89 Despite the extraordinary nature of the discovery, Ras 
Ibn Hani’s mould seems to provide more questions than answers. First of all there 
are no copper ores within easy range of the site. At the same time, the analysis 
of the copper drops found around the mould show that Cypriot copper matching 
the Apliki ore had been cast in it.90 The evidence suggests that raw copper was 
shipped to Syria and that at least part of the oxhide ingot production might have 
taken place outside the island.91 There is lively debate concerning how oxhide 
ingots were actually cast;92 interestingly enough the Ras Ibn Hani’s mould does 
not provide much help. First of all its material (limestone) does not seem to be the 
greatest choice for such production, and secondly because no furnace installations 
were found in its vicinity.93 Was the mould really there to be used? 

The recently re-published finds from Hishuley Carmel, off the coast of 
Israel in the region of Haifa are most likely dated to the 13th century BC.94 

87.  Primas 1997; Primas and Pernicka 1998.
88.  E.g. Gale 1991, 203; Lagarce et al. 1983, 276-290.
89.  E.g. Knapp 1990, 55-63.
90.  Gale 2006, 5.
91.  E.g. Artzy 2006, 20.
92. The list is very long. A more or less accurate discussion about the issue can be found among 

others in: Ben-Yosef 2012; Budd et al. 1995a, 1995b; Gale 2006; Hauptmann et al. 2002; 
Larson 2009; Merkel 1986; Jones 2007; Tylecote et al. 1984; Tylekote and Merkel 1985. For 
discussion about casting and LIA see: Begemann et al. 2001; Gale1991; Gale and Stos Gale 
1986, 1988, 1994 and 1995; Hauptmann 2009; Stos Gale 1988; Stos Gale and Gale 1992; Stos 
Gale and Macdonald 1991; Ling et al. 2014, 117-118. 

93.  Lagarce et al. 1983, 276-290; Larson 2009, 12.
94.  Galili et al. 2012.
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They belong to a shipwreck which was preliminarily investigated in 1980.95 
According to the authors, the wreck was probably already plundered in ancient 
times; nevertheless it revealed a cargo containing 14 variously shaped tin 
ingots and two copper oxhide ingots. The two full copper oxhide ingots were 
manufactured with copper matching that from Apliki on Cyprus, while the tin 
ingots excavated at the site seem to belong to different sources.96 The ship has 
been estimated to have been similar in size to that of the Uluburun, but it is 
difficult to assess its character due to the lack of the majority of its content.

There is another wreck close by which also contained oxhide ingots; it was 
discovered at Kfar Samir and may date to the 14th-13th century BC.97

Sardinia 
Recent discoveries and a review of the Sardinian material provide evidence for the 
appearance of oxhide ingots on the island much earlier than previously considered.98 

The earliest known attestation of an oxhide ingot from the island is actually a 
clay representation of it, which was recently discovered on a fragmentary cylindrical 
vase from the nuraghe Coi Casu – S. Anna Arresi (CA).99 The piece is dated to 
a mature phase of the local Middle Bronze Age which in absolute chronological 
terms relates at latest to the 14th century BC.100 The oxhide ingot fragments from 
Albucciu’s nuraghe, Arzachena (SS) are now dated to the Italian Recent Bronze Age 
(c. 2nd half of the 14th-13th century BC) largely corresponding to the LH IIIA-IIIB.101

Several oxhide ingot fragments dated to the Recent Bronze Age (13th century 
BC) have recently been reported as having originating from the Funtana 
Coberta-Ballao hoard. The hoard was contained within a Nuragic jar of the 
type found in Kommos (locally dated to the LMIIIC) and deposited in a room 
next to the external wall of a Nuragic well temple.102 The oxhide ingot fragment 
from under the floor of the Serrucci-Gonnesa (CA) Nuragic tower A is dated to 
a period towards the end of the local Recent Bronze Age/beginning of the Final 
Bronze Age and is therefore still within the 13th century BC.103 

95.  Galili et al. 1986.
96.  Galili et al. 2012, 13.
97.  Galili et al. 2012, 1 with previous bibliography.
98.  Lo Schiavo et al., eds., 2009.
99.  Manunza and Defrassu 2009.
100.  Depalmas 2009.
101.  E.g. Ialongo 2010, 318-320; Lo Schiavo 2009a, 229-230 with previous bibliography.
102.  Manunza 2008.
103.  Santoni et al. 2012.
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Sicily
Two finds from Sicily, from Cannatello and Thapsos, could be dated to sometime 
between the end of the 15th and the 13th century BC (LH IIIA-B).104 Both finds 
are just fragments and there is no documentation about their specific context.

There is manifold evidence at Cannatello which shows a connection with the 
Aegean. Interestingly enough there is also evidence of contact with Sardinia. 
Relations with the Aegean are also clear at Thapsos, although the unfortunately 
scarcely published material from the site does not yet suggest the otherwise 
likely connections with Sardinia. Both have a strategic position as far as trade 
and maritime networks are concerned. At this point it is worth repeating that 
the western sword found on the Uluburun shipwreck which was identified as a 
Thapsos-Pertosa sword seems to have belonged to the Thapsos variety of the 
type and therefore to a fighting tradition connected to Sicily since the local 
Middle Bronze Age.105 Trace elements from several of the oxhide ingots from 
Sicily are available, but no LIA has been carried out on any of the samples.106

1400-1200 BC: Comments
This is the time when Cypriot copper, in particular that from the mine of Apliki, 
appears to become the main source of production for oxhide ingots.107 It has been 
underlined how the presence of Cypriot material in the Aegean, not just the copper, 
becomes so consistent that by the mid-13th century the island actually managed 
to ‘dominate’ the market and exchange patterns.108 In this sense, this goes some 
way to explaining the presence of oxhide ingots on Cypriot cylinder seals, a class 
closely related to trade, dated to the end of the 14th century and the beginning of 
the 13th century BC.109 The ingots on these seals are not central representations, but 
parts of them,110 and are generally associated with other elements (predominantly 
human figures, trees and buchrania, but also various animals), which recur in 
other contexts or evidence in association with oxhide ingots (as for example the 
tree on the famous London bronze stand or the numerous buchrania found at 
Enkomi together with the Ingot and the Horned god111). The political organisation 

104.  Lo Schiavo et al. 2009 with previous bibliography.
105.  Bettelli 2006; Vagnetti and Lo Schiavo 1989, 222-224.
106.  Lo Schiavo et al. 2009.
107.  Gale and Stos-Gale 2012.
108.  Muhly 2009, 33; Sherratt 2000, 89.
109.  E.g. Graziadio 2003; Knapp 1986; Papasavvas 2009, 90-93.
110.  Papasavvas 2009, 129.
111.  Papasavvas 2009, 118; Webb 2001.
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of Cyprus during the Late Bronze Age is a matter for debate and it does not help 
in the search for an explanation of the striking utilisation of Apliki copper all over 
the island when other ores much closer to several of the named sites could have 
been used instead.112 As discussed later, possible branding necessities or political 
factors must have played a relevant role.

Oxhide ingots and related finds from the 14th and the 13th century BC 
have been found in different contexts showing a utilitarian as much as a non-
utilitarian character of these objects. Many (particularly in what is today known 
as Greece, Germany, Sicily and Sardinia) have been found in hoards whose 
function is difficult to determine.113 Oxhide ingots were definitely used as 
frequently as they had been during the previous two centuries in large scale 
sea-based copper trade, clearly shown by the Uluburun cargo, the finds along 
the Anatolian and Israeli coast and/or the geographical position, particularly 
of the Sicilian sites. Considering the size of the Uluburun cargo, it is broadly 
accepted that to a certain extent such trade must have been managed by large 
political entities according to a fashion that very much seems to correspond to 
documented exchanges by the Amarna tablets;114 however other possibilities 
should not be ruled out and would actually be of greater help in order to 
understand the presence of oxhide ingots outside palace structures.115

As in the previous period the oxhide ingot phenomenon does not appear to 
be an exclusively Mediterranean question. The fragments from Germany also 
show how circulation of oxhide ingots had overcome Mediterranean frontiers116 
during the 14th century BC, maybe seeking a continuous expansion? 

Finally, the presence of Sardinia in the picture of oxhide ingot trade had 
been changing considerably throughout the last decades, as demonstrated in 
recent research.117 It now seems clear that oxhide ingots were already known on 
the island during the 14th century BC.

112.  E.g. Kassianidou 2005, 2009, 2012; Knapp 2013; Lo Schiavo 2012; Papasavvas 2012.
113. Lo Schiavo (2012, 146) shows the numerous oxhide ingot fragments from Sardinia are 

generally retrieved in non-utilitarian contexts, unlike those found on Cyprus. In other words 
those fragments were hoarded in contexts where no metallurgical activity was found. Lo 
Schiavo (ibid.) suggests that what we find are just a few spare (for ritual purpose?) fragments 
out of a very large number of copper ingots which were all used.

114.  Pulak 1998.
115.  E.g. Monroe 2011.
116. As mentioned above, some of the Swedish rock art images depicting possible oxhide ingots 

could be dated between 1500 and 1300 BC (Ling & Stos-Gale 2015: 201-203); hence they 
could fall within this period rather than the earlier one.

117.  Lo Schiavo 2009a, 2012.
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c. 1200-1000BC 
At the beginning of the 12th century BC oxhide ingots still had a ‘solid’ presence 
(Fig. 5). Unlike the previous phases, their distribution appears very significant in 
the central western part of the Mediterranean during this last period, particularly 
in Sardinia. Interesting finds from the Levant, however, suggest that the oxhide 
ingots were probably long-lived all over the Mediterranean and beyond.

Cape Gelidonya
Another fundamental underwater discovery is the Cape Gelidonya shipwreck 
which is dated to the end of the 13th century BC or the very beginning of the 
12th century BC.118 The Cape Gelidonya boat was found some 25 years earlier 
than the Uluburun along the same stretch of Turkish coast. The two finds are 
generally compared with each other due to their similarities, but also because 

118.  E.g. Bass 1967 and 2005; Muhly 2009.

Fig. 5: Distribution map of the oxhide ingots dated to the 12th and 11th century BC.
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of their differences. The cargo was not as impressive in terms of luxurious 
goods and quantities, but comparable in terms of variety to that of the Uluburun 
wreck.119 The Cape Gelidonya ship was also transporting a considerable amount 
of metal including copper and tin ingots (at least 34 full copper oxhide ingots 
were recovered during excavation, while the softened nature of the tin on 
the seabed made it very difficult to recognize their ingot shape). Unlike the 
Uluburun, the Cape Gelidonya contained a significant amount of scrap material 
(e.g. broken bronze objects/tools, slags and so on) which would certainly have 
been reused and re-melted. According to George Bass, the Cape Gelidonya ship 
was sailing westwards, probably from Cyprus,120 and was most likely not on the 
same sort of mission as the Uluburun, but instead following a circular trading 
route and stopping on its way to buy and sell goods. In other words it was 
probably a private enterprise apparently focused on the trade and exchange of 
metal. 

Cyprus 
It is possible to date the few fragments found at Maa-Paleokastro, whose LI 
also matches the Apliki copper ore field on Cyprus to the 1st half of the 12th 
century BC.121 The fragmentary oxhide ingots from Alassa-Pano Mandilaris 
and Alassa-Palaiotaverna are also likely dated to the 12th century BC, although 
their chronology is not clear and they could instead belong to the LCIIC (13th 
century BC). They are two fragmentary miniature ingots, one of which comes 
from a likely cultic unit of domestic nature,122 while the other is the corner of a 
full sized example.123

Egypt
Four artefacts from Egypt are dated to the very end of the 13th century and the 
very beginning of the 12th century BC (c. 1209-1185 BC).124 They are miniature 
oxhide ingots or ‘model ingots’, as the author calls them. The ingots were 
probably found in four different foundation deposits from the funerary temples 
of Siptah and Tworse at Thebe by W.M. Flinders Petrie in 1896; their copper 

119.  Bass 1967 and 2005; Pulak 2005b; Wachsmann 1998, 303-313.
120.  Bass 2013, 70; Muhly 2009.
121.  Gale 1999, 116; Kassianidou 2009, 50-51 with previous bibliography.
122.  Hadjisavvas 1986, 66.
123.  Hadjisavvas 2011, 22-23.
124.  O’Connor 1967.
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has not yet been analysed. At least one of them shows two incised Egyptian 
cartouches on its surface providing relevant information about their chronology 
and maybe suggesting a local production.125 The meaning of the miniature 
oxhide ingots is still debatable, however, their use in foundation deposits seems 
to confirm the multiplicity of meaning and uses of oxhide ingots in territories, 
like Egypt, where there is no evidence suggesting that production was actually 
taking place.126

Levant and Mesopotamia
The oxhide ingot found at Hahotrim, one of the several shipwrecks outside the 
coast of Haifa, Israel, could potentially be dated to the beginning of the 12th 
century BC.127

A partly preserved oxhide ingot clay mould dated to the 11th century BC was 
recently recorded at the Timna Valley site 30, Israel.128 As suggested the item 
fuels a twofold hypothesis: it could be late evidence of the phenomenon in the 
Levant or of the production of analogously shaped ingots due the efficiency 
of the shape when used for the transportation of heavy ingots.129 It definitely 
opens up for new research as far as casting moulds are concerned; as the author 
discusses, clay is very difficult to detect in the field but it is indeed a good 
material for such mould.

The oxhide ingot fragment from Dūr-Kurigalzu, Iraq is dated to the 12th 
century BC.130

Sardinia 
Differing from Cyprus in that none of the pieces seem to have been manufactured 
with local copper, the evidence from Sardinia is manifold. Oxhide ingots, 
or fragments of them, are found on about 36 sites throughout the island; 
unfortunately, not many can be dated. 

The oxhide ingot fragments from the hoard found in the Baccus Simeone 
area, Villanovaforru (Ca), were in a jar with an x-shaped handle which is 

125.  O’Connor 1967, fig. 162.
126.  E.g. Giumlia-Mair et al. 2011 with previous bibliography.
127.  Galili et al. 2012,1-2; Jones 2007, 429; Wachsmann and Raveh 1984.
128.  Ben-Yosef 2012.
129.  Ben-Yosef 2012, 193.
130.  Brinkman 1974, 401; Jones 2007, 72 and 425.
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typical of the local Recent and Final Bronze Age 1-2 (1350-1050 BC).131 The 
finds could therefore be earlier than the 12th century BC. 

A recently excavated hoard with oxide ingot fragments from the Nuragic 
village of Serra Elveghes, Olbia, can most likely be dated to an early phase 
(the beginning of the 12th century BC) of the Italian Final Bronze Age (c. 1200-
975/950 BC).132

The hoard from Pattada (SS) is dated to the Final Bronze Age 1-2 (c. 1200-
1050 BC) and no later than the 11th century BC through parallels with LCII-III 
material from Cyprus.133

The finds from the two hoards found at Sa Carcaredda, Villagrande Strisàili 
(NU) seem to belong to the beginning of the Final Bronze Age (approximately 
12th century BC).134

Based on the contextual information and the associated material, it seems 
possible to date the fragments of oxhide ingot from the nuraghe Nastasi, 
Tertenia (NU), to the LH IIIC, which largely corresponds to the Italian Final 
Bronze Age.135

While the oxhide ingot fragments from the two Ittireddu (SS) hoards cannot 
be precisely dated, they are estimated to have originated in the 12th-10th century 
BC. They were found in a Recent Bronze Age nuraghe. Despite the chronology 
of the monument itself, however, the excavations at the site have so far only 
provided material from the Final Bronze Age and the Early Iron Age.136 

The hoard from the capanna delle canalette at S. Anastasia village, Sardara 
(CA) was contained in a typical Final Bronze Age/Early Iron Age vessel, 
covered by another.137 The bowl which served as a lid is dated to the Final 
Bronze Age and suggests that the Sardara finds could be from the 12th or 11th 
century BC.138

The oxhide ingot fragments found at nuraghe Bau Nuraxi, Triei (NU), are 
difficult to date as only partial excavations were carried out at the site. The 
context possibly belonged to the end of the Final Bronze Age/beginning of the 
Iron Age and therefore potentially to the 11th-10th century BC.

131.  Campus and Leonelli 1999.
132.  Ialongo 2010, 318; Lo Schiavo 2009a, 236-238 with previous bibliography.
133.  Lo Schiavo 2009a, 296-301.
134.  Lo Schiavo 2009a, 336-337
135.  Peroni 1996, 264.
136.  Lo Schiavo 2009a, 287-295.
137.  Lo Schiavo 2009a, 362-363.
138.  Campus and Leonelli 1999.
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Oxhide ingot fragments were recovered together with numerous other metal 
fragments in the temple structure of S’Arcu ‘e is Forros, Villagrande Strisàili, 
(NU), which although partly investigated, has also been damaged by illicit and 
subsequently undocumented exploitation. The fragments cannot be precisely 
dated, but the site shows a great degree of continuity from the Middle to the 
Final Bronze Age (e.g. 14th-10th century BC) and its peak between the Recent 
Bronze Age and the Final Bronze Age (13th-10th century BC). It also provides 
striking evidence of contact with Cyprus.139 

Sicily 
The hoard from Lipari was most likely deposited at the end of the 12th century 
BC. The hoard contained a large number of oxhide ingot fragments together 
with objects which are dated to the Ausonio I period (13th and the 12th century 
BC). The hoard was found under the wall of an Ausonio II hut and most likely 
belonged to the end of the Ausonio I period.140 

Lipari is the 3rd site from Sicily with oxhide ingots. It appears to be slightly 
more recent than the other two, Cannatello and Thapsos, and has a different 
(in the Tyrrhenian Sea), but equally strategic position in terms of maritime 
connections and trade. It also presents evidence of contacts with both the 
Aegean and Sardinia, as seen in Cannatello.

1200-1000BC: Comments
The lack of precise chronological information about a large number of finds 
makes generalisation difficult, however it can be argued that oxhide ingots 
were probably disentangled from the character of gifts in Amarna’s sense by the 
beginning of the 12th century BC. Evidence such as that provided by the Cape 
Gelidonya ship shows that they were used in trade of what was likely a private 
character. A large part of the known fragments from this period come from 
hoards such as those from Sardinia and Sicily. This does not mean that private 
trade did not take place in earlier periods, rather that the available evidence 
suggests that some sort of shift away from royal expedition and gift exchanges 
must have taken place as far as the circulation of oxhide ingots was concerned.

The last known Egyptian representations of oxhide ingots also belong to this 
period. They are found among the votive offerings on the relief of Ramesse III 

139.  Lo Schiavo 2009a, 332-335; Vagnetti and Lo Schiavo 1989.
140.  Bernabò Brea and Cavalier 1980; Lo Schiavo et al. 2009 with previous bibliography.
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(c. 1187-1157 BC) at Medinet Habu, which is generally dated to the 1st half of 
the 12th century BC.141 

The 12th century was a time of great changes in international relations and 
trade; networking most definitely underwent different types of adjustments.142 
The complex archaeological evidence from Sardinia and the Central 
Mediterranean suggests that oxhide ingots adjusted to changes and continued 
to be used during the 12th and the 11th century BC.

A consistent part of the Italian archaeological evidence for oxhide ingots 
from Sicily and Sardinia, following an exchange tradition well rooted in the 
previous centuries, seems to be datable to this later phase of the phenomenon.143 
It also appears clear that exchanges were east to west and vice versa, as proven 
by the presence of Nuragic pottery in Crete and Cyprus.144 Interestingly enough, 
recent discoveries show that between approximately 1500 and 900BC Sardinian 
copper, among other, was probably used in the production of bronzes as far 
away as Scandinavia.145 Thus the island must have been part of a vast network 
of copper supply which was not limited to the significant internal use,146 nor 
to the Mediterranean, but able to fulfil the needs and demands coming from 
different directions including regions in the far north like Scandinavia.

Non datable and debated finds
There are a lamentably large amount of non-datable finds from key areas, 
including many which were not discussed above. The contextual information 
is completely lost for most of these finds and there is no hope of dating them 
in the future. Their geographical position (Fig. 6), however, provides important 
information about the distribution of oxhide ingots and in many cases shows 
trade patterns and ways of communication whose relevance are still not fully 
understood. 

141.  Bass 1967, 67.
142.  E.g. Kassianidou 2003; Kassianidou and Knapp 2005; Sherratt 2000.
143.  E.g. Campus et al. 2008; Lo Schiavo et al.,eds., 2005; Lo Schiavo et al., eds., 2009.
144.  E.g. Campus et al. 2008: 72; Lo Schiavo 2012; Watrous 1989.
145.  Ling et al. 2014.
146.  Lo Schiavo (2009b, 404) highlights how there must have been a very high internal demand 

for copper/bronze in Sardinia during the Bronze Age. She suggests that it was high enough 
to justify the use of local sources as well as foreign sources while involving the island in 
international copper trade.
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Aegean and Crete
Fragmentary and full oxhide ingots which do not come from sufficiently 
reliable chronological contexts in the Aegean area include finds from Aegina, 
Athens, Thebes and Tiryns.147 The finds on Crete from Poros, Sitia, Syme, and 
Palaikastro have also not been precisely dated.148 

Anatolia, the Levant and Mesopotamia
Oxhide ingots from archaeologically not clearly datable contexts have been 
recovered in Syria, at Ras Shamra and in Anatolia along the coast in the area 
of Antalya.149 

Due to the similarity of their shape, marks and isotopic composition to those 
found at Cape Gelidonya, it has been argued that the oxhide ingots found along 

147.  E.g. Bucholz 1959; Gale 1991; Mangou and Ioannou 2000; Jones 2007.
148.  E.g. Liard 2010; Jones 2007, 417-418.
149.  Bass 1967, 57-61; Gale 1991, 201; Jones 2007, 420.

Fig. 6: Distribution map of the oxhide ingots with chronological information about each find.
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Göksu Creek, in South-eastern Turkey, are probably dated to the end of the 
13th-early 12th century BC.150 Their inland position is very interesting as far 
as the movement of copper supply is concerned. It shows that Cypriot copper 
most likely also travelled terrestrially through Anatolia, potentially towards 
Mesopotamia, and through a region that is not far away (c. 170 km) from local 
large copper ores including the Ergani-Maden deposits.151

The scene uncovered at Nimrud in Mesopotamia is a dubious find. In the throne 
room of Shalmeneser III and on the so called Rassam or Black Obelisk, also from 
the Shalmaneser building, there are images which have been interpreted as possible 
ingots bearers.152 The context dates to the mid-9th century BC. It is here considered 
remarkable that the bearers do not carry the ingots in the same way as the Egyptian 
or Cypriot representations. The shape of the ingots is also rather ambiguous 
and they might very well be sacks instead. Should they actually be oxhide ingot 
representations, then the chronology of the finds would suggest a relatively isolated 
persistence of the shape eight centuries after the first oxhide ingots appeared.

Bulgaria
Regrettably, none of the finds from Bulgaria can be precisely dated. Nevertheless, 
the geographical position of their discovery provides some important insights in 
the ongoing debate regarding contact between the Aegean and the Black Sea.153 
Full size oxhide ingots, or fragments of them, have been found at Kirilovo, 
Čerkovo and Černozem while a miniature example, maybe originally two, appears 
to have been recovered from Yabalkovo.154 All of them are in the inland part of 
South-eastern Bulgaria along river valleys which must have played a key-role 
in local communication systems. It has been propose that it was more profitable 
to use land routes offered by the south-eastern part of the Balkan Peninsula 
rather than to sail through the Bosphorus and the Dardanelles straits to reach the 
Black Sea.155 The Bulgarian oxhide ingots therefore make perfect sense when 
considering the possible direction of this land route. A couple of oxhide ingots 
have recently been reported from Kamenovo, which is also an inland site, this 
time from the north-eastern part of Bulgaria and not far from the Danube basin.156 

150.  Pulak 2011, 299.
151.  Pulak 2011, 302.
152.  Jones 2007, 77, fig. 8; Mallowan 1966, fig. 371a; Reade 1980, pl. III.
153.  Doncheva 2012 with previous bibliography.
154.  Doncheva 2012, 692-5; Leshtakov 2007, 451.
155.  Kolb 2004, 592-593.
156.  Doncheva 2012, 694-695.
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As far as provenance is concerned, the find from Čerkovo and Černozem were 
analysed and their copper lead isotope falls into the Cypriot field.157 

Besides these inland finds there is one ingot which was reported as an 
underwater find from Cape Kaliakra, near Sozopol, which has a peculiar oxhide-
like shape. Due to its weight and content the piece has been recently interpreted 
as an ingot datable to the 1300-1450AD.158 

Croatia
A miniature oxhide ingot, which was probably from a hoard, seems to have 
come from somewhere close to Makarska in Croatia. Its provenance, although 
likely, has been a matter of debate over the years.159 If the composition of the 
hoard, currently found at the Ashmolean Museum in Oxford, could be confirmed 
it would most likely be dated to the 13th-12th century BC.160

A second miniature ingot comes from a hoard discovered at Kloštar Ivanić, 
in north eastern Croatia, which is dated to Hallstatt A2 period or 12th-11th 
century BC.161

Cyprus
On Cyprus there are finds from the bay of Soli and Skouriotissa which do not 
have reliable contextual information.162

This list also includes the full-sized oxhide ingots which are currently 
found in the Metropolitan, Nauphlion and Cyprus Museums, along with the 
miniature example in Cyprus’ museum, whose possible place of origin has been 
tentatively reconstructed.163 

Egypt
A miniature ingot in the Ashmolean museum in Oxford is said to have come from 
what is today known as El Manshah, close to Abydos. It has no archaeological 
context and therefore no reliable chronology. Its shape is also peculiar; one of 

157.  Respectively Stos-Gale et al. 1997, tab. 6 and Lichardus et al. 2002, 173-176.
158.  E.g. Doncheva 2012, 683 with previous bibliography.
159.  See Sherratt 2012; Vagnetti 1971.
160.  Sherratt 2012.
161.  Forenbaher 1995 with previous bibliography.
162.  E.g. Kassianidou 2009, 55-56; Stos-Gale et al. 1997, 107-108.
163.  Kassianidou 2009, 54-56.
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the long sides is longer than the other and it is convex rather than concave. It 
has been suggested that it is a pedestal for a statuette.164

France
Regrettably, the oxhide ingots from France have no datable context. One ingot 
was found in deep water close to Sète in Southern France and another was 
found during agricultural works in North-eastern Corsica.165 The ingot from 
Sète is very interesting due to its peculiar compact form. It has been interpreted 
as a possible Sardinian imitation of the well-known Cypriot oxhide ingots.166 
LIA for these French ingots are not yet available.

Hungary and Romania
A relatively large ingot fragment was found in the hoard of Pălatca, Transylvania, 
Romania, dated to the Bronze Age D/Hallstatt A or between the 13th and 11th 
century BC.167 While it certainly appears to be an oxhide ingot fragment, it 
seems that the percentage of arsenic (3.39%) contained in the piece is very 
high compared to that of ‘traditional’ oxhide ingots;168 further investigations are 
required in order to fully understand the meaning of this find. 

There are also six oxhide-like miniature ingots from Cluj-Mănăstur, 
Transylvania, Romania, which may relate to the larger phenomenon.169 They 
are dated to the Hallstatt A2 or the 12th-11th century BC.

Five miniature oxhide-like ingots have been found in metal hoards from 
Hungary. 170 They have been also considered as a manifestation of the connection 

164.  Nibbi 1987, 72-77.
165.  D’Oriano 2013; Lo Schiavo 2009c, 2013.
166.  Lo Schiavo 2009d, 2013.
167.  Rotea et al. 2011. For a discussion about the local chronology see also Ciugudean 2010, fig. 4.
168.  Giumlia-Mair 2011.
169.  Wittenberg 2008, pl. 12; Schuster 2005.
170.  At least one of them from the Birján hoard appears to be a ‘genuine’ piece (Moszolics 1985, pl. 

62.6). It is dated to the local Kurd Horizon which corresponds approximately to the Hallstatt 
A1 or the 12th century BC (Ciugudean 2010, fig. 4). A second one comes from the hoard of 
Szentgáloskér (Moszolics 1985, pl. 114.1) which is also dated to the Kurd horizon (Ilon 1992, 
253), while the pieces from the hoards of Beremend and Lovasberény (Moszolics 1985, pl. 
245.10, 252.1) belong to the Gyermely horizon approximately corresponding to the Hallstatt 
A2 and thus to the 12th-11th century BC (Ciugudean 2010, fig. 4). 
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between the Mediterranean and the Hungarian plain.171 Also from Hungary is 
a sandstone mould for a miniature oxhide-like ingot which was found in a pit 
in Gór-Kápolnadomb settlement.172 The material associated to the mould dates 
the pit to the Hallstatt B2 period; a hypothesis which has been corroborated 
with the carbon dates from the same context suggesting a date between 1032 
and 928 BC. The whole of this corpus has not yet been thoroughly studied or 
chemically analysed. Whether they are ‘authentic’ oxhide ingots, imitations of 
the Mediterranean ingots or they belong to a different system is a problematic 
and interesting issue worthy of further investigation.173

Sardinia
A total of 36 sites, which are spread all over the island, are currently known 
to have oxhide ingots.174 Variously sized fragments of oxhide ingots have been 
recovered in 29 cases; a total of 7 complete ingots, respectively 5 and 2, were 
found at two sites (Serra Ilixi, Nuragus and Bisarcio, Ozieri).  Aside from the 
sites discussed in the previous paragraphs, all the other ingots known so far do 
not have a reliable chronology.175

Final Comments
It has been argued that the archaeological evidence for oxhide ingots and 
Cypriot copper production seems to be relatively small in scale.176 In fact just 
by looking at the aforementioned contexts which oxhide ingots were recovered 
from, it seems obvious how copper circulated in different forms.177 It also came 

171. Ilon 1992.
172. Ilon 1992, fig. 6.2.
173. It is worth noting that the Hungarian miniature ingots in question are considered to have 

probably been weights (Pare 1999, 493-498). Interestingly enough such a possibility appears 
in contrast with recent conclusions about the weights of the miniature oxhide ingots from 
Cyprus (Giumlia-Mair et al. 2009). See also Sabatini, in press. 

174.  Lo Schiavo 2009a with previous bibliography and 2009b, 394-395.
175.  Updated lists of the known oxhide ingots from Sardinia are to be found in Lo Schiavo 2009a 

and Miletti, eds., 2013.
176.  Kolb 2004: 592.
177. E.g. Kassianidou and Knapp 2005; Mangou and Ioannou 2000. C. 1 ton of copper on the 

Uluburun ship was transported in the form of so called plano-convex or bun ingots (Pulak 
1998). Most of the contexts mentioned in this work contained other types of ingots alongside 
the oxhide ingots (e.g. Bass 1967; Doncheva 2012; Kassianidou 2009; Leshtakov 2007; Lo 
Schiavo 2009a and 2012; Primas and Pernicka 1998).
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from different sources.178 In other words we clearly have more than one system 
of production and distribution in operation during the LBA in the Mediterranean 
and beyond. Metallurgy and the circulation of copper must have been complex 
and large scale;179 oxhide ingots only represented a peculiar, yet impressive 
expression of it. 

This paper does not have the scope to discuss in any detail the historical 
and political changes which occurred in the Mediterranean and beyond during 
the LBA,180 but it must be kept in mind that in several cases such changes were 
in remarkable proportions and must have had considerable effects on markets, 
exchange patterns and trade routes. The limited, but significant results of recent 
LIA from Scandinavian BA bronze items provide an unexpected yet relevant 
idea of the variation in the channelling of the copper supply throughout Bronze 
Age Europe.181

Oxhide ingots can be defined as the most remarkable class of ingot in terms 
of shape, weight, purity and the technological and material efforts they required 
to be produced. Their distribution and chronology show a complex circulation 
involving multiple lands, cultures and therefore also political and economic 
systems. Consequently we also have to imagine a number of different methods 
of contributing to their circulation patterns (see Tab. 1), not least through time. 

From an economic and pragmatic point of view, either as integrated 
components of the so called gift exchange economy or as commodities or 
goods, oxhide ingots were undoubtedly suitable for the transportation of large 
quantities of copper. We ought to assume that their peculiar, yet difficult to 
obtain shape was probably familiar to a variety of receivers/markets. It most 
likely embodied a message either connected to their weight, their content and 
purity, maybe the provenance of their copper and/or the skilled labour necessary 
for their production, which was not only recognized over a wide landscape, 
but also over an extremely long period of time. As it has been proposed they 
seem very much to embody all the characteristics of a brand commodity.182 
The multifarious archaeological evidence does make the branding hypothesis 
intriguing.183 Yet more, would the idea of considering oxhide ingots to be a 

178.  Bergemann et al. 2001; Donceva 2012; Gale 2006; Hauptmann et al. 2002; Lo Schiavo et al., 
eds., 2009; Ling et al. 2014; Stos-Gale 2011.

179.  Kassianidou and Knapp 2005; Ling et al. 2014; Lo Schiavo 2012; Pare, ed., 2000; Rowlands 
and Ling 2013; Sherratt 2000.

180.  See Kassianidou and Knapp 2005 and Sherratt 2000, although both with focus on metal trade.
181.  Ling et al. 2014.
182.  Bevan 2010. Sabatini, in press.
183.  Wengrow 2008.
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brand commodity shed light on the reason why tin on board of the Uluburun 
ship was also transported in the form of oxhide ingots?184 Silver coloured oxhide 
ingots represented in Egyptian tombs were most likely also tin ingots.185 Was 
this done in order to make this indispensable component of bronze production 
as familiar as copper was to any market? Maybe tin sources will one day shed 
light on the origin of the oxhide ingot shape? The debate about which sources of 
tin were used and how they were exploited is ongoing.186 We lack secure data, 
but as demonstrated in recent works, none of the possible candidates (Iberian 
peninsula, Brittany, Great Britain, Central European sources, sites further east 
than Mesopotamia) seem extraneous to the LBA Mediterranean world.187 

The known finds leave no doubt about the production and consumption of 
oxhide ingots being connected to systems of international distribution, exchange 
and trade. Most of the analysed ingots which are datable to the 14th century BC 
and onwards seem to not only have been made of Cypriot copper, but out of just 
one particular ore from Apliki.188 We know little about the political organisation 
of Cyprus during the 2nd millennium BC, nonetheless the manifold evidence from 
the island confirms the important local role of those ingots.189 We are not yet able 
to localize the copper source used for some of the oldest known oxhide ingots 
from Crete, but it seems clear that after the 14th century, they become very much 
a sort of Cypriot branded good throughout nearly three centuries.190 What came 
before them? Did Cyprus made its own or was it someone else’s brand? If the 
recent interpretation of the French oxhide ingot from Sète could be confirmed to 
the end of the 12th or the beginning of the 11th century BC then the Nuragic people 
most likely attempted a new translation.191 Although without apparent success, it 
seems that they tried to take over (for the second time in the history of oxhide 
ingots?) the oxhide ingot ‘label’ for a further (market?) expansion. 

To conclude, oxhide ingots have primarily been a means of transporting 
copper throughout their long history; however, in doing so they must have 
embodied meanings. Their distribution, chronology, miniature manufacture, 
presence in ritual/funerary and cultic contexts or in association to metallurgical 
activities creates a multifarious picture. 

184.  Pulak 1997, 239.
185.  Bass 1967, 63-67.
186.  E.g. Giumlia-Mair and Lo Schiavo, eds., 2003.
187.  Rowlands and Ling 2013.
188.  E.g. Gale 2006, 2011; Gale and Stos-Gale 2012.
189.  E.g. Kassianidou 2009; Papasavvas 2009.
190.  E.g. Stos 2011.
191.  Lo Schiavo 2009d, 2012, 2013.
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When considering the increasingly complex spread of oxhide ingots, the 
chronology and distribution pattern of their representations should also be taken 
into account. Besides miniature ingots, which could also be considered as three-
dimensional representations, there are oxhide ingot images in tomb paintings, 
temple reliefs, cylinder seals, Linear B tablets, pottery and rock panels.192 No 
such evidence has been discussed in detail in this paper, but it is interesting 
to note that several of the sources appear to predate any local appearance of 
‘real’ copper oxhide ingots. How should we interpret this data? The sources 
rather pragmatically suggest that the oxhide ingot distribution patterns must 
have been significantly larger than what the archaeological record currently 
tells us and that most of the copper which was transported has been used. The 
Uluburun shipwreck provides a fairly impressive idea of the very large amount 
of metal that must have been in circulation during the LBA. The complex and 
largely debated case of Sardinia, which seems to have produced copper at the 
same time as receiving a supply from Cyprus, speaks in favour of the intense 
movement of ingots, where the origin or purity of the copper had significant and 
specific values; these worth to be guaranteed through branding practices, and 
oxhide ingots embodying one such brand.193

One topic which has not been covered in this brief work is the existence of 
symbols both impressed during the cooling stage of the ingot, and/or incised at 
any time once the oxhide ingots were in circulation. Several signs have been 
considered as Cypro-Minoan marks, but this is highly debated.194 Most of the 
incised symbols on the ingots from the Uluburun suggest, for example, that the 
people who made them were living and working in close contacts to the sea.195 
However it is likely that they provided clarification about the items themselves, 
possibly about their content, origin or maybe their destination.

All in all, the discussed evidence suggests that oxhide ingots could be 
considered as a symbol of networking and connectivity beyond cultural, 
political and economic differences. They seem to very much embody the 
characteristics of Bronze Age Europe and the Mediterranean as arenas where 
exchanges played a major role in the emergence, development and maintenance 
of the local/global systems.

192.  Bass 1967; Ling and Stos-Gale 2015; Papasavvas 2009; Wachsmann 1987.
193.  Bevan 2010; Wengrow 2008, 2010.
194. Amadasi Guzzo 2009; Buchholz 1988; Hirschfeld 1999; Jones 2007; Kaiser 2013; Pulak 

1998; Sibella 1996.
195.  Pulak 1998, 195.
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