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Plate 1: Fragment from a bronze four-sided stand, now in the Royal Ontario Museum, shows represents a Cypriot carrying an ingot. 12th century. (Psillides, 2014)
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Exploring the interconnections between the East Mediterranean in the Bronze Age is an interesting topic, as there is such a vast amount of evidence which can be interpreted in a myriad of ways, and due to the issue of translating some contemporaneous literary sources, the comparison between the evidence from the different cultures opens the door for any theories to be made. This report uses theories including Ingold’s making, and Belk’s gift-giving to understand the significance of Cypriot copper in the Bronze Age East Mediterranean, as well as looking at the development of the making of ingots and their trade. The evidence from Cyprus, Egypt, and the Uluburun Shipwreck show that Cypriot copper was produced predominantly for exporting, and, perhaps, played a more significant role in gift exchange rather than for general trade for consumption.
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[bookmark: _Toc519111835]Introduction
The Bronze Age on the island Cyprus lasted from c.2500 BC to c.1000 BC, which also relates to the Cypriot period, as shown by Table 1 (Kiely, n.d.). Cyprus, rich with copper in the Bronze Age, has been argued to be the location of the ancient ‘Alashiya’ (Gale & Stos-Gale, 1982), which Constantiou (2009: 7) supports, claiming that Alashiya is Cypriot based due to the mining geology of the region. Also, the word “copper” derives from the Greek name for Cyprus, Kupros (Hemingway & Hemingway, 2004), which was the main natural resource of the island (Brysbaert, 2008: 82). 
Cyprus was the ‘dominating producer and exporter of copper’ in the Late Bronze Age (Constantiou, 2009: 7). The geographical location of the island would have been ideal for becoming the centre for maritime trade, as well as increasing cultural contacts (Constantiou, 2009: 9). Access to the coasts of the Eastern Mediterranean would have enabled the local copper to be exported to: Babylon and Mari in the 18th century BC; Minoan Crete in the 16th century BC, and later Mycenae and mainland Greece; Egypt in early 15th century BC; and the Hittites in the 15th century BC (Constantiou, 2009: 7).
[bookmark: _MV3TD_PT8H00M00S_13][bookmark: BRANCH_4][bookmark: _MV3BS_4]This report will discuss interconnections within the Bronze Age East Mediterranean (3000-1100 BC) in relation to Cypriot copper, using (1) theories about making, hybridity, and gift giving, as well as specific theories about Bronze Age East Mediterranean trade, and (2) mining, making, transport, and trade evidence from Cyprus, Egypt, the Uluburun shipwreck, the Amarna Letters, and brief mentions of Crete and Turkey.
[bookmark: _Toc519111836][bookmark: _MV3TD_PT8H00M00S_16][bookmark: _MV3BS_5]Theoretical discussion
[bookmark: _Toc519111837]General Archaeological and Anthropological Theories
Ingold’s theory for making is “thinking through making”; instead of the “making through thinking” idea that an artefact is the materialisation of a thought, which he argues loses the idea of creativity, he suggests that creativity lies within the improvisation: making is an ongoing bringing together of materials flows and sensory awareness. Craftspeople, by thinking through making, understand the material; they know how to work it, and work around its faults, to create an object (Ingold, 2013: 6-7; Pohjoisen kulttuuri-instituutti, 2013). 
Liebmann (2008: 83) states that hybridity refers to the amalgamation of cultural forms so that it cannot be identified to a singular culture. In terms of the Eastern Mediterranean in the Bronze Age, with the trade of goods and the contacts between peoples, it would be no surprise that cultural ideas could have been transferred and “traded” so things such as objects and paintings could have been influenced by this contact and used in such a way that combines both native traditional ideas along with the new foreign ideas.
Belk (1977: 2, 3, 7, 12-14) states that there are four functions of gift giving: (1) communication, the gift acts as the message between the giver and receiver, as well as the means of delivery of said message; (2) social exchange, to establish, define, and maintain the relationship, while the recipient must interpret the motive for the gift; (3) economic exchange, the use of “quid pro quo” with an expectation for a greater reward in return, also seen as a redistribution of wealth; and (4) socialiser, a means of influencing people.
[bookmark: _Toc519111838]Theories about Bronze Age East Mediterranean trade
Knapp (1993: 332) states that there are four types of trade mechanism to explain the range of data from the Aegean and eastern Mediterranean: (1) centralised political control, either regionally or interregionally; (2) locally controlled; (3) casual profitable trade; and (4) gift exchange.
During the Amarna period, international trade can be seen to have operated under four levels: (1) gift exchange between rulers; (2) general bulk trade between rulers; (3) specific paid trade between social classes; and (4) commercial trade between lower classes (Jones, 2007: 12).
[bookmark: _MV3TD_PT8H00M00S_19][bookmark: BRANCH_6][bookmark: _MV3BS_6]International trade, often interpreted as gift exchange, was based around reciprocity: the recipient receives a package and, due to the deliberate precision in its description, has an obligation to give a gift of similar value in return (Papasavvas, 2009: 119). The description of the gift aided the integrity check as well as enabling an estimate of its commercial value (Papasavvas, 2009: 119).
[bookmark: _Toc519111839]Presentation of data
In the Late Bronze Age, Cypriot copper was transported within Cyprus to the coastal cities for refining, smelting, and casting, as they had monumental buildings which suggest developed techniques for quarrying, loading, transporting, dressing, and laying (Constantiou, 2009: 10). The development of smelting technology enabled more substantial copper to be removed from the ore deposits mined from the foothills of the Troodos Mountains (see Map 3 for a map of Cyprus) (Kassianidou, 2013: 51; Steel, 2004: 135). The sixteenth to fifteenth century BC site of Politiko-Phorades shows evidence of matte, which is what is created after an initial smelting, suggesting initial smelting occurred close to the mine. The ores smelted here are thought to have been sourced at Kokkinorotsos, a site rich with copper sulphide deposits, located 800m northwest of Phorades (Knapp, 2003: 563).
Constantiou (2009: 7) suggests that demand for copper, and therefore its production, increased in the Late Bronze Age (1600-1100 BC) because of the desire to alloy it with tin to make bronze, as well as the easier availability of tin. Bronze, at a ratio 10:1 of copper to tin, is overall a better metal than copper on its own, in both use and production of objects. The tin in Late Bronze Age bronze objects, suggested through the mining geology and ancient textual sources, is thought to have originated from Nuzi, Assyria. The increased availability of tin could have been due to the slump in price in silver equivalent: 6:1 in the Middle Bronze Age to 520:1 in the Late Bronze Age (Constantiou, 2009: 7-8). 
The Uluburun shipwreck, which sank off the southwestern coast of Turkey in the late fourteenth century BC (Hemingway & Hemingway, 2004), was carrying ten tonnes of copper and one tonne of tin; the correct ratio for bronze (Constantiou, 2009: 9). The copper ingots varied in shape: 317 dry oxhides, 31 unique two handled oxhides, 130 bun and oval shapes, 5 pillow shapes, and 1 small oxhide shape (see Plate 2) (Pulak, 1998: 193). Copper ingots were rectangular until the 16th century BC when they became the “dry oxhide” shape: ‘concave on all sides with a protrusion at each corner’ (Constantiou, 2009: 10). The dry oxhide and bun shapes were common on both the Uluburun and Cape Gelidonya shipwrecks, while the two handled oxhides and the small oxhide are unique to the Uluburun, and the pillow shape is thought to have been an earlier version of the dry oxhide (Pulak, 1998: 193).
For Egyptians, copper mining was able to occur in the Eastern Desert and the Sinai (see Map 1 and 2), with evidence of waste from copper-smelting, including slags and fragments of crucibles, found at Wadi Megharad and some dating to the Old and Middle Kingdoms (in relation to Cyprus, this would be Early and Middle Cypriot periods) (Ogden, 2000: 149; Hodgkinson, 2018: 48). The Timna mines and smelting sites show evidence of the mining and smelting of copper ores, which occurred from the fourth millennium BC. Despite limited evidence for this during the First Intermediate Period, mining resumes in the Twelfth Dynasty, and documentary evidence begins to increase. This area peaked during the Nineteenth and Twentieth Dynasties (Ogden, 2000: 150).
In terms of the use of copper and the alloying it with another metal, Tables 2 and 3 show the percentages of tin bronze objects and arsenical copper objects containing various percentages of tin and arsenic respectively. From Table 2, it can be seen that 3% of Egyptian tin bronze artefacts had above 5% of tin, while 8% of arsenical copper artefacts had over 5% of arsenic. Table 3 shows tin bronze artefacts with over 5% of tin was 22% compared to 16% of arsenical copper containing above 5% of arsenic. 
Trade between Alashiya and Egypt can be seen in the Amarna Letters; Letter 35 sees the king of Alashiya tell the king of Egypt that despite the plague of “the hand of Nergal”, which has rid the country of the copper workers, he will give all the copper the king wishes for, with a ‘greeting gift of 500 (talents) of copper’, in exchange for silver and other objects (EA 35; Moran, 1987: 107).
Copper was also obtained by the Egyptians from Nubia; a stele referring to the official Hor’s instructions to collect the copper from Nubia in the Twelfth Dynasty, was found southeast of Aswan (Ogden, 2000: 151). According to ancient literary sources, copper was imported from the north into Egypt during the New Kingdom, the Late Cypriot Period (Ogden, 2000: 151). The increased availability of tin in the Late Bronze Age aided Cyprus’ exports; they were able to export their surplus to Egypt and further west because a cargo of tin and copper was more favourable than just copper (Constantiou, 2009: 9).
[bookmark: _MV3TD_PT8H00M00S_22][bookmark: BRANCH_7][bookmark: _Toc519111840][bookmark: _MV3BS_7]Interpretation and analysis
Based upon the non-Mediterranean sourced copper ingots from sixteenth-century Crete and the later thirteenth-century circulation of Cypriot copper, it can be suggested that Cyprus only became a dominant exporter of copper in the Late Bronze Age (Steel, 2004: 167). It may have distributed copper on a small-scale which then increased over the centuries for Cyprus to establish relationships as well as develop its own technology. The lack of complete copper ingots on Cyprus, as well as the internal transportation to the coastal areas of Cyprus suggests this theory of their exportation for foreign consumption, as opposed to Cypriot consumption. Also, the standardisation of their creation and refinement suggests a regulating authority, meaning their creation for external trade was probable, due to standardised items creating a more reliable trade price. This standardised production, it has been suggested by Knapp (2009: 18-19), occurred in coastal centres, where the initial smelting occurred close to the mines; the ores were not transported far before their initial smelting, then transported across land to the coast where secondary smelting could occur and then refined ready for its exportation from the coast. 
The change of the ingots shape to dry oxhide possibly made handling, transport, and storage easier, as they could be stacked and still easily accessible. Jones (2007: 85) argues that this new shape may have been difficult to transport, and they may have encountered problems with casting due to size, while other scholars (Buchholz, 1959) have suggested that, as depicted on Egyptian tomb paintings and Late Cypriot bronze stands (see Plates 3 and 4), the handles were designed to make transport easier for the porters carrying them. He further argues that they may have been ‘slung on poles carried by a pair of individuals, carried on a porter’s back, or at least wrapped in some sort of padding to avoid chafing the porter’s shoulders’ (Jones, 2007: 85). This oxhide shape was also used for other metals traded with Cyprus, such as the tin and lead on the Uluburun shipwreck, suggesting a sense of hybridity, due to the uniform shape of metals which was adopted by various traders; one trading culture used this shape and others began to use it. The bun shape could also have made transportation easier, as they are much smaller (c.22cm versus the c.84cm of the dry oxhides (Pulak, 1998: 193-194)), while also acting as a smaller unit for trading; an importer may wish for a smaller amount of copper, and the bun shape made separations of amounts of ingots easier.
The ingots on the Uluburun shipwreck were probably cast in sand moulds as opposed to stone due to the lack of damage from removal from the mould (Constantiou, 2009: 11). Sand moulds would make casting easier than stone moulds; the sand could be reused for different mould shapes, as well as being easy to replace, and causing less damage to the item when removed as the sand would move, however, stone moulds could be more accurate as the mould could not move, as the sand may if not compacted properly. The sand moulds could also be used to make items more creative; applying Ingold’s (2013) theory of “thinking through making”, the person casting would be able to alter the shape of the mould to make it more innovative and individual. With the ingots, however, this ability to be creative wouldn’t necessarily be the case as they would be uniformly cast.
Carrying such a vast amount of copper and tin on the Uluburun ship highly suggests that Cyprus was a dominant producer and exporter of copper. However, with the ship thought to be heading from Cyprus to Turkey, it is somewhat difficult to understand why Turkey would trade with Cyprus for copper, when it, similarly to Egypt (as discussed below), has the capacity to produce its own copper.
The ratio of copper to tin in bronze artefacts is 10:1 (Bachhuber, 2006: 348; Feldman, 2002: 8), so the percentage of tin in tin bronze would be c.9%; the ratio of copper to arsenic in arsenical coper could have been around the same, potentially the initial reason for using the ratio of tin. The hoard of copper objects from the fourth millennium BC Nahal Mishmar cave in Israel, suggests that of the objects analysed the average arsenic concentration was 5.23% (Muhly, 1977: 74); although this is not Cypriot based, it could be used as an example for knowledge of the addition of arsenic to copper, and a possible route to the ratio used, as arsenical copper became the dominant alloy a millennium later in the East Mediterranean area (Muhly, 1977: 74-75). It is possible that Egypt begun by using arsenical copper as it was potentially a better alloy, then used it while perfecting the ratio of copper to tin in tin bronze because of the poisonous nature of arsenic to humans, hence the popularity increase in both alloys displayed in Table 2 and 3. 
With the evidence that Egypt mined and worked its own copper, the question then arises regarding the purpose of their importing it from Cyprus, as the Amarna Letters suggest. One potential reason could be as Belk (1977) describes as the functions of gift-giving. Under the premise of gift exchange, Egypt could gain under the social exchange, economic exchange, and socialiser functions: trading goods establishes and continues relationships; profit could be made from the redistribution of Cypriot while also keeping Egyptian copper for internal purposes; and trade can be used advantageously to influence and gain from it. As Papasavvas (2009) suggested the shipments of gifts were checked and the commercial value estimated, it is possible that the Egyptians thought the value of Cypriot copper would be higher than its own copper, so Cypriot copper was distributed for commercial profit, or redistributed elsewhere (potentially not in the Eastern Mediterranean due to the already established trade links between them and Cyprus for copper) as a gift in exchange for a high value gift in return. The increased trade in tin by Cyprus could also be a reason for the increase of its use in Egyptian tin bronze; Cyprus traded copper with Egypt in the Late Bronze Age, seen by the Amarna Letters, which had previously been acquired from Nubia. The Cypriot copper could also have been used to compare to its own and aid the development of its copper industry. However, it may also have been because the Cypriot copper was better quality to use than their own.
[bookmark: _MV3TD_PT8H00M00S_25][bookmark: BRANCH_8][bookmark: _Toc519111841][bookmark: _MV3BS_8]Conclusion
[bookmark: _MV3TD_PT8H00M00S_28][bookmark: _MV3BS_9][bookmark: BRANCH_9]Cyprus became the dominant producer and exporter within the East Mediterranean of copper in the Late Bronze Age, despite some cultures having the ability to obtain the material from their own sources, which were used before Cyprus’ dominance. This suggests that trade and gift exchange played a vital role in the interconnections between the cultures in this area. The making of the ingots could have been altered due to these interactions; the change in shape to make trading easier, and the sand mould casting to standardise the ingots for trade. The perfecting of alloying would have been developed over time, which could have been helped by Egypt and their use of arsenical copper before tin bronze. This could have helped perfect the metals used (understanding that tin was better than arsenic), as well as potentially the ratio of alloying metal to copper.
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[image: ][image: ][image: ][image: ][image: ]Plate 2: Shapes of the ingots found on the Uluburun shipwreck: Dry oxhide (top left); Two handled oxhide (bottom left); Pillow (top middle); Small oxhide (bottom right); Bun (top right) (Pulak, 1998: 193-195).


[image: Cretans Bringing Gifts, Tomb of Rekhmire, Nina de Garis Davies (1881â��1965), Paper, tempera paint, ink]Plate 3: Egyptian tomb painting, dating to c.1479-1425 BC, depicting the carrying of an ingot on the left-hand side of the image (Metropolitan Museum of Art, 2018).


[image: ]Plate 4: Four-sided stand from Cyprus, with depictions of people carrying ingots on the left-hand side of the image (Papasavvas, 2004: 52).



TablesTable 1: Bronze Age Cypriot periods (Kiely, n.d.)

	Philia
Early Cypriot
	2500–2300
	Prehistoric Bronze Age
PreBA I

	ECI
	2400–2150
	PreBA II

	ECII
	2150–2100
	PreBA II

	ECIII
	2100–2000/1950
	PreBA II

	Middle Cypriot
	 
	 

	MCI
	2000/1950–1850
	PreBA III

	MCII
	1850–1750
	PreBA III

	MCIII
	1750–1650
	Protohistoric Bronze Age I 

	Late Cypriot
	 
	 

	LCIA
	1650–1550
	ProBA I

	LCIB
	1550–1450
	ProBA I

	LCIIA
	1450–1375
	ProBA II

	LCIIB
	1375–1300
	ProBA II

	LCIIC
	1340/1315–1200
	ProBA II

	LCIIIA
	1200–1100
	ProBA III

	LCIIIB
	1100–1050
	ProBA III

	Cypro-Geometric
	 
	 

	CGIA
	1050–1000
	ProBA III (–1000 BC)


Table 2: Percentage Totals for Tin Bronze and Arsenical Copper in c.3000-2200 BC Egypt (Eaton and McKerrell, 1976: 171-172).

	Percentage Totals
	Tin Bronze
	Arsenical Copper

	Above 10%
	1
	1

	5-10%
	2
	7

	1-5%
	1
	20

	c. 0.5%
	6
	37

	Below 0.1%
	91
	35


Table 3: Percentage Totals for Tin Bronze and Arsenical Copper in c.2200-1600 BC Egypt (Eaton and McKerrell, 1976: 173-174).


	Percentage Totals
	Tin Bronze
	Arsenical Copper

	Above 10%
	6
	2

	5-10%
	16
	14

	1-5%
	9
	38

	c. 0.5%
	19
	22

	Below 0.1%
	51
	24



[bookmark: _Toc519111849]Maps
[image: https://i2.wp.com/www.experience-ancient-egypt.com/wp-content/uploads/2015/06/ancient-egypt-map.jpg]Map 1: Map of Ancient Egypt (Experience Ancient Egypt, n.d.). 

Map 2: Map of Egypt c.2250 BC showing the resources available to them (detail) (World Maps, 2018).

[image: ]Map 3: Map of Cyprus showing some of the Late Cypriot sites (Keswani, 2004: 29).
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. even after weight change  (mould) side, with three exceptions.
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Figure 8. Pillow-shaped copper ingots. These are smaller than the standard oxhide ingots and
comprise mould siblings(lef: KW 389, right: KW 517). Maximum length of ingots c. 33 cm and

masses . 10-7-108 kg, respectively

Figure 9. A small copper oxhide
Uluburun (KW 1983). Maximum length 28 cm.

(Fig. 10.2b), a fish (Fig. 10.1e), possibly
quarter rudders (Fig. 10.4d, 6b), and even
a sailing boat (Fig. 10.2¢). This suggests
that the people who incised the signs were

closely involved with the s

Therefore, it

more likely that the marks were placed
on the ingots at locations near the sca

rather than inland.
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Fig. 3. Foursided stand from Cyprus. Bible Lands Museum,
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Figure 3.2 Map of Cyprus showing Late Cypriot sites referred to in the text and tables.
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